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T.E. (Chemical) (Semester — 1) Examination, 2010
TRANSPORT PHENOMENA
(2003 Course)

Time: 3Hours Max. Marks: 100
Instructions: 1) Answer three questions from Section | and three questions
from Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables electronic pocket calculator and
steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. Derivetheequation of continuity inthree dimensional co-ordinate, for aflow of a
fluid through isothermal systems. 16

OR

2. Deducethevelocity profileand momentum profile for aNewtonian fluid through
acircular pipeinclined at an angle . Find the ratio of maximum velocity to the
averagevelocity. 16

3. DeriveHagen-Poiseuille equation for flow through circular tube. 16
OR

4. Water enters a boiler at 18.33 °C and 137.9 kPa through a pipe a an average
velocity of 1.52 m/s. Exit stream at aheight of 15.2 m abovetheliquidinlet leaves
at 137.9 kPa, 148.9 °C and 9.14 m/sin the outlet line. At steady state, how much
heat must be added per kg mass of steam ? Assume the flow in the two pipes as

turbulent. 16
5. Deduce the expression for a heat conduction in acooling fin:
n= tanh N 18
N
OR

P.T.O.
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6. An ail is acting as a lubricant for a pair of cylindrical surfaces. The angular

10.

12.

velocity of theouter cylinder is7908 rpm. Theoutlet cylinder hasaradiusof 5.08 cm
and the clearance between the cylinder is 0.027 cm. What is the maximum
temperature in the oil if both wall temperature are known to be 70°C. Assume
cylindrical surfaces as of concentric type.

The physical properties of oil are:
Viscosity 92.0 cP, Density 1.22 g.cn
Thermal conductivity 0.0055 cal sec °C

SECTION — 11

What are semiempirical expressionsfor turbulent energy flux and what are their
applications?

OR

Derive the expression for temperature distribution for the nuclear heat source
stored at the centrein aspherical shell. What will be the maximum temperature ?

Calculate the mass flux of benzene through a layer of air 10 mm thickness at
25°C and 200 KN/m? of total pressure. Partial pressure of benzene at the left side
of the layer is6x10% N/m? and 1 KN/m? at right side. The mass diffusivity at this
temperature and pressure is 4.4x10° m?/s,

OR

If the rate of mass transfer is related to a characteristic concentration driving
force x, —X,_, for diffusion through a stagnent gas film, show that

N _ CDg
A%:Zl (ZZ - Zl)xsm
a) Stateand explaindiffusoninlaminar faling film.

(XA1 — XA )

2

b) Explaintransfer coefficients at high masstransfer ratesfor film theory.
OR

A spherical drop of water, 0.005 cm in diameter is falling at a velocity of 215
cm.s through dry, still air at 1 atm pressure. Estimate the instantaneous rate of
evaporation from thedrop if thedrop surfaceisat 21°C and air at 60°C. The vapor
pressure of water at 21°C is 0.0247 atm. Assume pseudo steady state condition.

18

16

16

16

16

10

18

B/11/10/410
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T.E. (Mechanical) (Semester — 1) Examination, 2010
INDUSTRIAL ENGINEERING AND MANAGEMENT
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: i) All questions are compulsory.
i) Options are given within a question.
Iil) Use separate answer sheet for each Section.
Iv) Draw neat diagrams wherever necessary.
v) Assume suitable data, if necessary.

SECTION — |

1. @ Explainthevarioustechniquesand toolsused inindustrial engineering.
b) Explain the relation between method study and productivity of afactory.
c) Writelimitationsof time study.
OR
a) Compare method study and time study.

b) Following datarefersto thetime study carried in amachine shop. If relaxation
and contingency allowances are 15% and 3% of normal time respectively,
calculate standard time of the operation.

Element Observed Time (min) Performance Rating (%)
1 1.29 85
2 2.13 0
3 0.18 80
4 357 95
5 2.97 85

c) What arethecriteriafor qualified worker ?

2. @ Withthe help of suitable examples explain the scope of Ergonomics.
b) What is Man-machine system ? Explain itsimportant characteristics.
OR

P.T.O.
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a) Explainthe significance of Anthropometry. How it isuseful inworkplace

design ? 8
b) Explaintherelationship between Ergonomicsand safety. 8
3. @ What isthe necessity to calculate productivity of acertain production system ?
How it isevaluated ? 8
b) How Motivationwill help to inhance the productivity of acompany ?Explain
Maslow’s hierarchy of needs. 8
OR
a) Explainthefollowing concepts: 8
1) Job Evaluation
i) Merit Rating

b) Whether Management isan art or science ? Explainit with suitablejustification. 8

SECTION — I
4. a8 What isimportance of standard costing ? How it is calculated ? 8
b) Explainthefollowing concepts: 8

1) Budgetary control
i) Zero Based Budget (ZBB)
OR
a) Explainthe concept of variance anayss. What are varioustypesof variances? 8
b) Explainthefollowingterms: 8
I) Transfer pricing
ii) Responsibility accounting
5. @ Explaintheimportance of facility planning with referencetoitselementslike
water, power, market, capital etc. 8
b) Explain, “Material handling systemisan important factor of anindustry”. 8
OR
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a) Explainthefollowing layoutswiththeir advantagesand limitations: 8
i) Linetypelayout
i) Process type layout

b) Explainthe principlesof plant layout with suitable examples. 8

6. @) Compare between MRP and JIT. 6

b) What isselectiveinventory techniques ? Explain FSN analysisin brief. 6

c) Discussthe important functions of production planning and control. 6
OR

a) Explaininbrief KANBAN production system. 6

b) Discusstheimportance of salesforecasting. Explain any one method of sales
forecasting. 6

c) A factory requires 12000 units per year. The cost of procurement and set-up
Is Rs. 80 and the cost of each unit is Rs. 6/-. If average inventory carrying
cost is 15% of total inventory cost calculate :

1) Economical Order Quantity (EOQ)
ii) Total cost of inventory

i) Freguency of production run if production capacity is 60 units per day. 6

B/11/10/1,250
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T.E. (Comp.) (Semester — 1) Examination, 2010
DIGITAL SIGNAL PROCESSING
(2003 Course)

Time: 3Hours Marks: 100

Instructions: 1) Answers to the two Sections should be written in separate

books.

2) Neat diagrams must be drawn wherever necessary.

3) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

4) Assume suitable data, if necessary.

5 Attempt Q. 1or Q. 2, Q. 30r Q. 4, Q. 50r Q. 6from
Sectionl and Q.70r Q.8, Q.90r Q.10, Q.110or Q. 12
from Section 1.

SECTION — |

1. A) Explain the sampling processin ADC and discuss the problem of identical
sampling. 8

B) For aDT signal x (n) = 2[u(n) — u(n— 4)], obtain following resulting DT
signds: 8

) X (n)=x(n-2)+06(n)
i) x,(n)=x()
i) X5(n) =x(-n) +x(n+3).
OR

2. A) Statelinearity and timeinvariant propertiesof aDT system and test it for a
system — 8
y(n)=x(n)—-2x(n-2)
B) Obtain alinear convolution of two DT signals— 8
x(nN)=h(n)=1 -1<n<+1
P.T.O.
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3. A) Define ROC of Z-transform. Describe the ROC propertiesin detail . 8
B) Obtaininverse Z-transform using residue method where X (Z) = (Z 21)3 : 8
OR
4. A) State and prove following properties of Fourier transform i) Periodicity
i) TimeReversal. 8
B) Obtain ZT of agiven DT signal using ZT properties where —
x(n)=2nu(-n-1)
Sketch the ROC. 8

5. A) Define system function H(Z). How it describesthe propertiesof aDT system ?
What is pole zero plot ? What do you mean by all pole and all zero system ? 10

B) Determine the impulse response of a system described as
y(n)+3y(n-21) + 2y(n—2) = 2x(n) — x(n -1). 8
OR

6. A) Obtainthefrequency response of asystem using simple geometric construction
having impulse response— h(n) ={0.5, 0.5}. Obtain the difference equation
of the system. 10

B) Draw a pole zero plot of a system described as —
y(n)=x(n)—x(n-1)+0.2 y(n-1)+0.15 y(n—2) what do you mean by
multiple order poles/zeros ? 8

SECTION — 11

7. A) Derivethefirst stageof DIF FFT algorithm. Draw the basic butterfly structure
and obtain the computational complexity. 10

B) State and discuss the periodicity and symmetry property of N-point DFT.
How can we compute N point circular convolution using DFT and IDFT ? 8

OR
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8. A) Draw asignal flow graph for N =8 for DIT FFT algorithm. Explain In-place
computation and Bit-reversal indexing features of the algorithm. 10

B) Obtain DT frequencies {W,} for 4-point DFT. For a DT sequence
x(n) ={1, -2, 3}, obtain 4-point DFT using linear transformation matrix. 8

9. A) Definea DT filter. Prove that for an ideal frequency response, -« number of

filter coefficientsarerequired. 8
B) Obtain corresponding DT filter using impulse invariance method from aCT
filter having transfer function H(s) = ﬁ with F =5 sps. 8
OR

10. A) Writealgorithmic stepsto design an FIR filter using Hanning window. Compare
Hanning with rectangul ar window. 8

B) What isfrequency warping effect in BLT method ? Write down the design
steps of BLT method for IR filters. 8

11. A) Draw afunctional block diagram of ADSP 21X X processor and briefly explain
DAG and MAC functional blocks. 8

B) Explainlinear phase FIR filter structure and draw it for filter length M =5. 8

OR
12. A) Obtain and realize direct and cascade form FIR filter structure for a system
having —
h(n)={1,-3,5,-3 8
B) Obtain and realize direct form— 11 [IR filter structure for a system
y
H@)=—33
Z°——z+-=
8
What is the advantage of thisform over Direct Form — | structure ? 8

B/11/10/2,255
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T.E. (Computer Engg.) (Semester — 11) Examination, 2010
MANAGEMENT INFORMATION SYSTEMS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answers to the two Sections should be written in separate

answer books.

2) Figuresto the right indicate full marks.

3) From Section |, answer (Q. 1 or Q. 2) and (Q. 3 or Q. 4)
and (Q. 50or Q. 6).

4) From Section |1, answer (Q. 7 or Q. 8) and (Q. 9 or Q. 10)
and (Q. 11 or Q. 12).

5) Neat diagrams must be drawn wherever necessary.

6) Make suitable assumptions wherever appropriate and
relevant.

SECTION — |

1. @ Enlist and elaborate on the various functions of the manager in detail. 9

b) What iscorporate planning ? Explain the essentiality of strategic planning. 8
OR

2. @ What isthe need of information systems ? What are the various components
of information system ? 9

b) What isinfrastructure management ? Why isit necessary for Information
Technology (IT) industry ? 8

(]

3. @ Explaintheapplicationsof Management Information Systems (MIS) in:
1) Marketing management
ii) Insurance sector

b) Explaintheimportanceof Management Information Systems(M1S) intheservice
industry. 8

OR
P.T.O.
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4. @ What ischange management ? Explain theimplementation challengesin change
management.

b) Explainindetail the concept of EnterpriseApplication Integration.

5. @ What arethe stepsin Business Process Re-engineering (BPR) ? Explain the
value stream model of organization.

b) Explainin detail the components of Enterprise Management System (EMS).
OR

6. @ ExplainVoice BPO and non-voice BPO. What are the challengesin Business
Process Outsourcing (BPO) management ? 8

b) What are the basic features of Enterprise Resource Planning (ERP) systems ?
Explain the implementation steps of Enterprise Resource Planning (ERP)

Systems. 8
SECTION — 11
7. @ Explainthebenefits, chalengesand trendsin Customer Relationship Management
(CRM). 9
b) Explain with neat diagram, the el ectronic payment processes. 8
OR

8. @ What is Supply Chain Management (SCM) ? Explaintherole of Supply Chain
Management (SCM) and giveits benefits.

b) Write short noteson :
1) e-Commerce applications
ii) B2B and B2C types of e-Commerce.
9. @ What isDecision Support System (DSS) ? Explain what-if analysisand Goal-
seeking analysis using Decision Support System (DSS).
b) Explainthefollowing:
I) Data-ware house architecture
i) Management of data-ware house

OR
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10. @) Explaindataminingfor Decision Support System (DSS). What do you understand
by Executive Information Systems ? 9

b) Write short noteson : 8
1) ApplicationsofArtificial Intelligence
i) Knowledge based expert systems.

11. @ Explainthefollowing: 8
1) Computer Crime
ii) Software piracy
b) Explaintheethical responsibilities of businessprofessional. 8

OR

12. a) Explain fault tolerant systems. What do you understand by contingency
management ? 8

b) What arethe magjor businessdriversfor global Information Technology (IT) ?
Explain. 8

B/11/10/1,615
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T.E. (Computer) (Semester — 1) Examination, 2010
(2003 Course)
SYSTEMS PROGRAMMING

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.
2) ﬁnsI/(vers to the two Sections should be written in separate
00Kks.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |

1. @ What islanguage processor ? Explain various language processing tools.
b) With respect to the two pass assembler, which of the passis responsible for
thefollowing activities
1) Object code generation
ii) Entry of literalsintotheliteral table
i) Invalid mnemonic check
Iv) Address resolution of local symbols

c) Define:
1) Assembler
i) Macro
d) Matchthefollowing:
1) Macrodefinitiontable a Switch
i) Macro nametable b) Macro call
i) Argument list array c) MDT index
Iv) Macro definition level counter d) Index marker

OR

2. @ Comment on the statement : “Programs with macros require more space at
run time than program with functions”.

b) Namethefeature of macro that forcesusto use stack. Explainin brief with the
help of an example.

c) What feature of assembler makesit mandatory to design atwo passassembler ?
Explainwith the help of an example.

6

P.T.O.
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d) Comment on thefollowing statements:

1) Incertain casesAssembly language programming holds an edge over high
level language programming.

i) “Macros can not detect instructional errorsi.e. errors in op-codes’. 4

3. @ What do you mean by overlay structure ? Discuss advantages of the same. 4

b) Explain compile-and-go loader scheme. What are its advantages and

disadvantages ?
c) Compare.EXE and .DLL file. 4
OR
4. @ Explaindesign of MS-DOSlinker. 8

b) What information must be provided by an assembler to the direct linking
loader ? Explain significance of thisinformation with respect to design of

direct linking loader. 8
5. @ Writeanagorithmfor lexical analyzer. 8
b) Explain how to eliminate problem of |eft recursion and left factoring in top
down parsing. 8
OR

6. @ Forthefollowing program write output of Lexical analyzer. Show contents of
all thetables. (in-built and generated)

main()

int a b, c, d
a=10;
b=20;
c=atb;
d=c/a;
} 8

b) Explain Recursive descent parser with an example. 8
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SECTION — I

7. @ Compare multi-programming and time-sharing systems. 4

b) With the help of an example explain priority scheduling. What is starvation ?
How to overcome this problem ? 8

c) For the following set of processes calculate average turn around time using
FCFS scheduling. Also draw Gantt chart.

Process | Arrival time | Burdg time
P1 0.000 3
P2 1.001 6
P3 4.001 4 4
P4 6.001 2
OR
8. @ For the following set of processes calculate average waiting time using
preemptive shortest job first scheduling. Also draw Gantt chart.
Process | Arrival time| Burst time
P1 0 8
P2 1 4
P3 2 9 8
P4 3 )
b) Describe the difference between short term, medium term and long term
scheduling. 8
9. @ Explainthe need of demand paging. 8
b) What do you mean by compaction ? Explain with example. 8
c) What ispage fault ? 2

OR
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10. 8 Comparefollowing:
I) Internal and external fermentation
i) Logical and physical address 8
b) For thefollowing reference string how many page faultswill occur using LRU
and optimal page replacement scheme. Compare the results. 10
1,2,3,45,3,416,7,87,8,9,7,8,95,4,5,4,2

11.8) What are different file access methods ? Briefly discuss. 8

b) Suppose that adisk drive has 5000 cylinders, numbered O to 4999. The drive
Iscurrently serving arequest at cylinder 143. The queue of pending requests
iINnFIFOis:

86, 1470, 913, 1774, 948, 1509, 1022, 1750, 130

Starting from the current head position what is the total distance that the disk
arm moves to satisfy all the pending requests for FCFS and SSTF disk

scheduling algorithm. 8

OR
12. @ Comparelinked and indexed allocation with example. 8
b) With example explain variousfree space management techniques. 8

B/11/10/1,900
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T.E. (Information Technology) (Semester — 1) Examination, 2010
SYSTEM SOFTWARE (2003 Cour se)

Time: 3 Hours

Instructions: 1) Answer any thr
2) Answers to the

answer books.

3) Neat diagrams

Max. Marks: 100

ee guestions from each Section.
two Sections should be written in separate

must be drawn wherever necessary.

4) Figuresto the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |

1. 8 List the system programs which reside in the system permanently. Briefly
explain each one of these stating the reason why they must reside permanently

in system.

b) Explain thefollowing language processor tools:

i) LEX
c) Writethe significance of debug
OR

2. @ Explainthe pass structure of atypical language processor.

b) Definetheterms:
ig L anguage processor

i) Macro

c) Comparethefollowing:
|g Compiler and an Interpreter.
i

i) YACC
monitor.

o H o 00

ii) Linker
Iv) Interpreter

System program and application program.

3. @ What feature of assembler makesit mandatory to design atwo passassembler ?

Explain with the help of an example.

b) For the following sample code show the output of PASS-I of two PASS
assembler. Also show the entries of base register table.
SIMPLE START 100
BALR 15,0
USING *, 15
LOOP L R,, TWO
A R, FOUR
ST R, FOUR
CLI FOUR +3, 4
BNE LOOP
BR 14
R, EQU 1
TWO DC F2
FOUR DS F
END
Assume: BALR and BR are of two bytes. L,A,ST,CLI,BNE are of four byte
instructions. o 10
R

P.T.O.
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table and Macro name table and Argument list array.

DATA1
X1
X2
X1

START

SR

L

MACRO
ADD_MAIN

L

A

SR

ST

MEND

AR

MACRO
ADD_SECOND
ADD_MAIN
ADD_MAIN
ADD_MAIN
MEND
ADD_MAIN
ADD_SECOND
ADD_SECOND
DC

DC

DC

DC

END

timethan programwith functions’.

format of each of these.

OR

2,2
1, DATA1

&ARG1
1, &ARG1
1, =F 10’
3,3

1, &ARG1

2,2

&A1L&A2,&A3
&A1l
&A2
&A3

DATA1

X1, X2, X3
X2, X1, X3
F 20

F 25

F 30’

F' 35’

5. @ Withthe help of examples, explain top-down parsing scheme.
b) Enlist the various databases/data structures used in lexical analyzer. Givethe

4. @ Forthefollowinginput source, show the contents of various Macro definition

12

b) Comment on the statement: “ Programs with macros require more space at run

4
8
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6. 8 Consider thefollowing grammar :

A— aB
B — Ab
B — b
Show stepwise procedurefor recognizing theinput string “ aabb” using bottom
up parsing technique. 6
b) Enlist the bottlenecksin topdown parsing. Briefly describe them. 8
c) Whatislexical anaysis? 2
SECTION — 11
7. @ For the statement given below generate intermediate code in the format
1) Quadruple i) Triple i) Parse Tree iv) Postfix Notation
=—P*(-Q+R) 8

b) Explainwiththe help of suitable examples.
1) Common sub expression elimination
i) Dead code elimination. 8

c) With respect to the phases of compiler, state TRUE or FALSE :
1) Memory allocation for anidentifier isdone by lexical analysis phase

i) Code generation phase can update Identifier table entries. 2
OR
8. @ Explainin brief machine dependent optimization techniques. 4
b) Explaintheterm activation record and explainitsusein storage allocation. 6
c) Write an algorithm for code generation for ‘+' operator. Clearly mention the
assumptions made. 8
9. @ Inthedefault loading schemes, binding takes place at various points during
thelife of aprocess. Define the term “bind” and give example. 4
b) What point in time do each of thefollowing loading schemes perform binding
1) Absoluteloader ii) Dynamic linking loader. 4
c) Explainwiththe help of flowchart, the design of an absolute |oader. 8

OR
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10. @ What information must be supplied by an assembler to direct linking loader ?
Explain the significance of thisinformation with respect to the design of direct
linking loader.

b) Enlist two advantages and disadvantages of binding at |oad time over binding
at assembly time.

c) Briefly explain: Self relocating programs.

11. @ Comment on the statements:
1) “Printer driversareal dynamiclink libraries’
i) “Few dynamic link libraries are termed asresource only”
i) “Library files are used by the linker to resolve function callsin the source
code’
Iv) “Call back functions are essentially address timer message”

b) Explaintheterm Dynamic Data Exchange.
OR

12. @) What arethe advantages and disadvantages of dynamic linking with import ?

b) Write short noteon :
I) Different methods of specifyinglink ii) ClassLibraries

B/11/10/2,005



R0 [3863] — 18

T.E. (Mechanical) (Semester — |1) Examination, 2010
FLUID MACHINERY (2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answers to the two Sections should be written in separate
books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Useof logarithmictables, dliderule, Mallier charts, electronic
pocket calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

SECTION — |

Unit — 1

1. @ What arehydrodynamic machines?Explain different efficienciesof hydrodynamic
machines, 8

b) A jet of water coming out of 10 cm diameter nozzle strikes a moving blade
with avelocity of 15 m/shorizontally and tangentially. The bladeisa so moving
with avelocity of 5 m/sin samedirection asthat of jet. The blade is so shaped
that the jet is deflected through 145°. Neglecting the friction loss over the
surface of the blade, find thefollowing :

1) Force exerted by the jet on the vane in the direction of its motion
i) Power developed
i) Efficiency of the blade. 8

OR
P.T.O.
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2. @ A jet of water coming out from a nozzle of 2.5 cm diameter with a velocity
7.5 m/sstrikesto hinged rectangul ar plate of 20 cm height whose point of action
is12 cm below the hinge.

I) Determine the horizontal force required to be applied at the C.G of the
plateto maintain the platein vertical position.

i) Find therequired velocity of thejet if the plate is deflected through 25° to
the vertical and the same force acts on the plate at its C.G. and along the
same direction of original. The C.G of the plate is 10 cm below the hinge
and itsweight is60 N. 8

b) Show that when ajet of water impinges on aseriesof curved vanes, maximum
efficiency isobtained when the vaneis semi-circular in section and the vel ocity
of thevaneishalf that at the jet. 8

Unit — 11

3. @ Withthehelp of neat sketch describe the main components of apelton turbine.
What arethe limitations of apelton turbine ? 8

b) A peltonwheel isoperated by supplying water through agross head of 500 m.
The penstock carrying water from the dam to nozzle is 1m in diameter and
5kmlong. The coefficient of friction for the penstock pipeis0.008. The nozzle
diameter supplying the water is 15 cm and it is deflected through 165° by the
buckets. Because of friction, the velocity in the bucket passageis reduced by
15%. Find the power developed by the pelton wheel and brake power if the
mechanical efficiency is90%. Also find the hydraulic efficiency and over all
efficiency. Take velocity ratio as 0.45. 8

OR
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4. @ Prove that the maximum hydraulic efficiency of a pelton wheel is given by

1 H H ..
Mryetme. = Cv*[1+ kcos6] where blade friction coefficient, K :% and
rl

Cv isthe coefficient of velocity. 8

b) Thefollowing datarefersto an outward flow impulse turbine

Inner diameter = 1.75m
Outer diameter =2m
Speed = 300 rpm
No. of vanes = 30

Vanetipthickness = 2cmatinlet, 3cm at outlet

Supply head = 50m
Widthof runner = 25cmatinlet, 20 cm at outlet
Flow rate = 6 mMmd/s

Calculate moving vane angles at inlet and exit for aradial discharge at exit, if

velocity of coefficient, Cv = 0.98. 8

Unit — 111

5. @ Differentiate betweeninward radial flow and outward radial flow reaction

turbine. Why inward radial flow reaction turbines are preferred in practice? 6
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b) What is degree of reaction ? Explain its significance. 4

c) A reaction turbine works at 450 rpm under a head of 115 m. The diameter of
runner at inlet is 1.2 m and flow area of 0.4 m?. At the inlet the absolute and

relativevel ocitiesmakeangle of 20° and 60° respectively with tangential vel ocity.

Determinerunner power and hydraulic efficiency. Assumethe velocity of whirl

at the outlet to be zero. 8

OR

6. @ What iscavitation ? On what factors does the cavitation in reaction turbines

depend ? Explain the methods to avoid cavitations in water turbines. 9

b) A conical draft tube attached to afrancisturbine has an inlet diameter of 3 m
and itsareaat exit of 20 m?. Water entersthe draft tube with avelocity of 5m/s.
Theinlet of draft tubeis5 m abovethetail racelevel. If thefrictional lossin

the draft tube is 5% of the velocity head at outlet, find :
I) Pressurehead at inlet

i) Total head at inlet considering tail race level asdatum

i) Power of water at exit of runner

Iv) Power lost to tail race

v) Power lost in the draft tube. 9
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SECTION — 11

Unit — IV

7. @ What do you understand by characteristic curvesof aturbine ? Discussdifferent
operating characteristic curvesfor reaction turbines. 8

b) Thefollowing datarefersto aturbine at 200 rpm with full gate opening :

Head M 75 |6.7/18|6.18 5.67|522| 48

Power KW | 266 | 231 | 201 | 176 | 153 | 131

Efficiency % | 81.1 | 83.1 | 84.4 | 84.6|85.0 | 84.1

Draw graph of unit power and efficiency against unit speed. How much water
isrequired per second for maximum output under a head of 6.3 m ? 10

OR

8. @ A francisturbineof diameter 3 m develops 7000KW at 300rpm when the head
avallableis50 m. Amodel of scale 1: 8isto betested in thelaboratory where
the head availableis 10 m. Find the size, speed, discharge and power devel oped
by the model. Assume overall efficiency for both is0.8. Also find
specific speed for both. 8

b) Derive on expression for specific speed of awater turbine. What isits effect

on the shape of runner in the water turbine ? 5

c) Define specific speed of apump and explain itsimportance particularly for
model testing. 5
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9. 9

Unit -V

What is cavitation and causesfor creating the cavitation in centrifugal pump ?
Explain the effects of cavitation and methods of its preventation.

b) A centrifugal pump is coupled with diesel engine and running at 1000 rpm.

10. @)

Thewater entersthe pump radially and the vel ocity of flow isconstant through
theimpeller. Theinside and outside diameters of thepump are20cmand 40 cm
respectively. Theinlet and exit blade angles are 20°C and 30°C. Width of the
vaneat inlet is2cm. Take overall efficiency as 70% and mechanical efficiency
as 90%. Neglecting losses and blade thickness, calculate discharge

through the pump and power input given by the diesel engine.

OR

Thefollowing table gives head discharge characteristics of acentrifugal pump
at constant speed.

'Q' Ipm 0 200 400 600 800 1000 | 12000
‘H'm 15 14.6 13.2 11.0 8.4 1.2 5.8
%M 0 46 71 78 70 62 50

Two such pumps are connected in parallel with common suction and delivery

pipesto operate against a static lift of 7.5 m. The frictional external lossesto
the pump are given by 2.05Q°x10° m where ‘Q’ is the discharge in Ipm.
Calculate the discharge, head and power required to drive the pumps when :

1) Only one pump is operated

i) Two identical pumps are operated in parallel.

16
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Unit — VI

11. @ Explain construction and working of ahydraulic torque converter with the
help of neat sketch. 8

b) A hydraulicramdeiverswater at therateof 5litres/secto atank located at 40 m
from theram. The water is supplied to the ram from atank of 5 m height from
ram at arate of 50 litres/sec. The length and diameter of the delivery pipe are

60 m and 6 cm respectively. Find the D’ Aubuisson and Ronkine efficiencies

of the ram. Take F = 0.01 for delivery pipe. 8
OR
12. Write short noteson : 16
1) Airlift pump

i) Regenerative pump
i) Deepwell pump

Iv) Fluid coupling.

B/11/10/1,485
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T.E. (Mech. S'W) (Semester — 11) Examination, 2010
THERMAL ENGINEERING —11
(2003 Course)
Time: 3Hours Max. Marks: 100

Instructions: 1) Answer three questions from Section | and three questions

from Section 1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. @ What aretherequired properties of anideal refrigerent ? 4
b) What refrigerantsare used and what factorsare considered in selecting arefrigerant
for following purposes ? 6
1) Ice production factory i) Homerefrigeration

c) In an open type of refrigerating installation, 1000 kg of atmospheric air are
circulated per hour. The air is drawn from cold chamber at temperature 7°C
and 1 bar and then compressed isentropically to 5 bar. It is cooled at this
pressure to 27°C and then led to the expander where it expandsisentropically
down to atmospheric pressure and is discharged to cold chamber. Find out : 6

I) Heat extracted from cold chamber per hour
i) Heat rgjected to cooling water per hour
i) COP of system

Takeforar v =1.4and Cp = 1.0 kJkg°K.

i P.T.O.
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2. @ Draw aneat sketch of ammoniaabsorption refrigeration system and explain

itsworking. 6

b) Anammoniarefrigeration system produces 15 tons of icefromand at 0°C in
a day. The temperature range of the working cycle is 25°C and —15°C. The
ammoniavapor isdry and saturated at the end of compression. Assume actual

COPis55% of theoretical. Calculate : 10
1) the power required to drive the compressor
i) massflow rateinkg/min

Takelatent heat of ice =335 kJkg and Cp(water) = 4.2 kj/kg°k. Usefollowing

properties of ammonia.

Temperature Specific Specific
(°C) enthalpy kJ/kg entropy kJ/kg °k
liquid vapor liquid | vapor
25 380.74 1319.21 0.3473 | 4.4894
-15 —54.56 1304.99 —0.2134 5.0585

3. @ Definetheterm ‘by-pass factor’ used for cooling or heating coil and derive

the expression for the same. 6
b) Explainthefollowingterms: 4

I) Degree of saturation i) DPT
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c) TheDBT and WBT of air are 35°C and 23°C respectively when barometers

reads 75 cm of Hg. Find : 6
i) Relativehumidity

i) Specific humidity

iy DPT

iv) Dengity

v) Enthapy

Use Psychrometric relations only.
OR

4. @ Draw aneat diagramof air conditioning system required inwinter season. Explain

the working of different componentsin the circuit. 5

b) Define comfort and explain the factors which affect comfort. 3

c) An air conditioning plant is required to supply 60 m? of air per minute at a
DBT of 21°C and 55% RH. The outside air isat DBT of 28°C and 60% RH.
Determinethe mass of water drained and capacity of cooling coil. Assumethe
air conditions plant to dehumidify and then cool the air. Use psychrometric

chart. 8
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5. @ Mention the important applications of compressed air. 4
b) Classify the varioustypes of air compressor and explain. 6
c) A two stage, single acting air compressor takes air at 1.01325 bar and 288°k

b)

and delivers at 9 bar with a rate of 4.5 kg/min when runing at 300 rpm.
Considering perfect intercooling and assuming the compression and expansion
in both stages follow the law PV13= c, determine i) Indicated power ii) The
cylinder swept volume. Assume clearance is 5% of swept volume in both

stages. 8

OR

Describe the fields of applications of centrifugal and axial flow compressors.
Explain why now adaysaxial flow compressorsarelargely used for aviation

gasturbines. 8

Free air of 20 m®/min is compressed from 1 bar to 2.2 bar. Find 1) the |.P.
required if the compression carried out in roots blower 2) if the compression
is carried out in vane blower. Assume that there is 25% reduction in volume

before the back flow occurres and 3) isentropic efficiency in each case. 10
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SECTION — 11

7. @ Explainthe stages of combustion in S| engine. 6

b) Discussthe effect of following variables on detonation :

1) Engine speed
i) Turbulence
i) Spark timing. 6
c) What are the basic requirements of good SI engine combustion chamber. 4
OR

8. @ Compare diesel knock and detonation in Sl engine with the help of P— 6

diagram. 6

b) Compare induction Swirl and compression Swirl. 6

c) Explaincetanenumber. 4

9. @ Explainthermodynamic cycle of supercharged engine. 6

b) What is meant by pulse turbocharging ? What are its advantages and

disadvantages ? 6

c) Explainlimitsof turbocharging. 4
OR

10. @ Explain what is crankcase blowby ? How it can be controlled ? 6

b) Describe with sketchesfollowing methods of petrol exhaust emission control : 6
1) After burner

i) Exhaust manifold reactor.

c) Compare diesel engine and gasoline engine emission. 4
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11. @ Explainwith neat sketch open cycle gasturbine with regeneration. 6
b) Give classification of gasturbines. 4

c) A gasturbineunitreceivesair at 1 bar and 300 k and compressesit adiabatically
to 6.20 bar. The compressor efficiency is 88%. Fuel has heating value of
44186 kj/kg and fuel air ratio is 0.017 kg of fuel/kg of air. Turbine internal
efficiency is 90%. Calculate the work of turbine and compressor per kg of air

compressed and thermal efficiency. For air Cp = 1.005 kJkgk. V = 1.4,

Cp, = 1.147 k/kgk, and V = 1.333. 8

OR
12. @) Explainwith neat sketch turbojet engine. 6
b) Explain solid propellant rocket engine. 4

c) Airentersat therate of 900 kg/mininto acompressor of jet aircraft travelling at
241 m/sec. The air fuel ratio is 60 : 1 and compression pressure ratio is6 : 1.
Thecalorific value of fuel is41820 kJkg. Neglecting all losses calculate the

thrust, specific fuel consumption and propulsive efficiency. 8

B/11/10/140



AR [3863] — 26

T.E. (Mechanical SW) (Semester — 1) Examination, 2010
THEORY OF MACHINES AND MACHINES DESIGN —11

(2003 Course)
Time: 4 Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions from

Section 1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Useoflogarithmictables, diderule, Mallier charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION - |
1. 8 Explaintheterms: Function generation, path generation and motiongeneration. 6

b) Fig. 1 shows a schematic of a four bar mechanism with input link ‘a and
out put link ‘c’ angles 6 and ¢ for three successive positions are given in the

tablebelow :

1| 2 3

0| 5|25 |[-25

¢ | 110 | 40 |-50

If the length of grounded link is40 mm, using Freudenstein’s equation, find
out other link lengthsto satisfy the given positional conditions. Draw the

synthesized mechanism in its second position. 10
t
| |
| T
___.-" '
| o Lo
__.-"
= '!--"'--:'iE = =2 - =
I A
Fig. 1
OR

P.T.O.
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2. A disc camrotating in aclockwise direction isused to moveareciprocating roller
with simple harmonic motion during rise and cycloidal motion during return as
below :

1) Outstroke with maximum displacement of 40 mm during 120° of cam rotation
ii) Dwell for 60° of cam rotation
i) Return stroke during 90° of cam rotation and

Iv) Dwell during remaining 90° of cam rotation.

The line of reciprocation of follower is offset by 20 mm towards right from the
cam shaft axis. If thecam rotates at auniform speed of 300 rpm, find the maximum
velocity and accel eration during outstroke and return stroke. Theroller diameter
1S20 mm. 16

3. @ Two mating gears have 20 and 40 involute teeth of module 10 mm and 20°
pressure angle. The addendum on each wheel is to be made of such alength
that the line of contact on each side of the pitch point has half the maximum
possiblelength. Determine the addendum height for each gear whesl, length of

the path of contact, arc of contact and contact ratio. 10
b) Derivean expression for virtual number of teeth for helical gear. 6
OR

4. @ Anepicyclic gear consists of three gears A, B and C asshown in Fig. 2. The
gear A has 72 internal teeth and gear C has 32 externa teeth. The gear B
meshes with both A and C and is carried on an arm EF which rotates about
the centre of A at 18 rpm. If the gear A isfixed, determine the speed of gears

B and C. 8

e

b =TT ATy

: . J,*,i: et

|I .'|_- .-. I.
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b) Definethefollowing termsin case of aworm gear with neat sketch - i) axial
pitch ii) lead and lead angle. 6

c) Show various forces acting on the tooth of a bevel gear. 2

5. @ A coneclutch having 30° coneangleisrequired to transmit 25 kW at 2000 rpm.
Thewidth of faceisonethird of mean radius. The coefficient of frictionis0.2
and the pressureislimited to 3 bar. Assuming uniform wear condition,
find the axial load and the main dimensions of the clutch. 8

b) Explaintheworking of prony brake dynamometer and epicyclictrain
dynamometer with neat sketch. 10

OR

6. @ A bandand block brakeislined with 12 equal block each subtending an angle
of 15° at the centre of the brake drum of 480 mm diameter. Theradial thickness
of the blocksis 60 mm. The coefficient of friction between the block and the
drumis0.40 and the two ends of the band are attached to the pins on opposite
sides of the fulcrum of the brake lever at 200 mm and 50 mm. Find the least
forceto be applied at the end of the lever at a distance of 400 mm from the

fulcrum to absorb 200 kW at 25 rad/sec. 8

b) Explainworking of centrifugal clutch with neat sketch. 6

c) Givetheclassification of dynamometers along with application of each. 4
SECTION — 11

7. @ Agear driveisrequired to transmit amaximum power of 22.5 kW. Thevelocity
ratiois1: 2 and pinion rotateswith 200 rpm. The approximate centre distance
between the shafts may be taken as 600 mm. The teeth are 20° stub involute
profiles. The static stressfor the gear material (which iscast iron) may betaken
as 60 MPa and face width as 10 times the module. Find the module, face
width and number of teeth on each gear.

Check the design for dynamic and wear loads. The deformation or dynamic
factor in the buckingham eq" may be taken as 80 and material combination
factor for wear as 1.4.
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Data:
1) Velocity factors:

a) For v <10 m.sec, cv:i
3+V

b) For v <20 m/sec. ¢V =

6+V
i) Lewisform factor :
Y =0.175 - %41 for 20° stub system. 12
Derive an expression for stiffness of the springs connected in series. 4

OR

It isrequired to design a helical compression spring with square and ground
ends, for carrying a maximum load of 2750 N to minimum load of 2250 N.
Theaxial deflection of the spring for theload rangeis 6 mm. Assume aspring
index of 5. The permissible shear stressintensity is 420 M Pa and modul us of
rigidity G = 84 kN/mm?.

Neglect the effect of stress concentration. Draw afully dimensioned sketch of
the spring showing details the finish of the end cails.

Derive an expression for virtual number of teeth on ahelical gear.

The effective turning moment exerted by a two stroke engine at crank is
represented by

T =8000 + 1000 sin 26 —2000 cos26, N —m

where 0 is the inclination of the crank to the IDC. The cycle repeats after
every 180° of crank rotation. Assuming an external resistance constant,
determine the mass and cross section of the flywheel. The width of therimis
four times the thickness. Also find the power devel oped by the flywhesl.

Assume total % fluctuation of speed as 0.8% of mean speed of 300 rpm,
p = 7200 kg/m3. From space constraints, the flywheel radius should not
exceed 750 mm. 10

What are the design considerationsin design of afriction clutch. 6

OR
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10. @ A centrifugal clutch is to be designed to transmit 15 kW at 900 rpm. The
shoes arefour in number. The speed at which the engagement beginsis %th of
the running speed. The inside radius of the pulley rim is 150 mm. The shoes
arc lined with Ferrodo for which the coefficient of friction may be taken as
0.25. Determine mass and size of the shoes. 8

b) Derivean expression for maximum fluctuationsof energy stored inaflywheel. 6

c) Explain different types of stressesinduced in aflywheel rim. 2

11. @ Explaindesign procedurefor journal bearing. 6

b) A transmission shaft rotating at 720 rpm and transmitting power from pulley P
to spur gear G isshown in Fig. 3. The belt tensions and the gear tooth forces
areasfollows
T,=498N,T,=166 N
P.=497N P =181N.

Theweight of the pulley is 100 N. The diameter of the shaft at bearing B, and

B, is 10 mm and 20 mm respectively. The load factor is 2.5 and the expected
life for 90% of the bearingsis 8000 hrs. Select single row deep groove ball

bearings at B, and B,,. 12
= — 1.1____1"?—_..1_-—
=y - - = J B e S E‘l_ .'.-'_-- T
SLICE SR P R o [ e
I-;' ey __J I .'_-'-_ 3 -'-__'_h':"
I =3 1z i
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Table 1 : Static and dynamic load capacities of single row deep groove ball

bearings.
Shaft diameter capz:?tt;c (N) C;ZZS?I(T\I) Designation
10 mm 1480 630 61800
4620 1960 6000
5070 2240 6200
8060 3750 6300
20 mm 2700 1500 61804
7020 3400 16400
9360 4500 6004
12700 6200 6204
15900 7800 6304
30700 16600 6404

OR
12. @ Derive stribeck equation for static load carrying capacity of roller bearings. 8

b) Thefollowing dataisgiven for a360° hydrodynamic bearing.
Radial load = 3.2 kN
Journal diameter = 50 mm
Bearing length =50 mm
Journal speed = 1490 rpm
Radial clearance=50 um
Viscosity of lubricant = 25 cp

Density of lubricant = 860 kg/m?®
Specific heat of lubricant = 1.76 kJ/kg°C
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Assuming that thetotal heat generated in the bearing is carried by thetotal oil

flow inthe bearing, calculate—

1) minimum oil film thickness,

i) coefficient of friction,

i) power lost in friction,

Iv) thetotal flow rate of lubricantin umin,

V) sideleakage. 10
I h° r o
) e [ (B)] s | o [ () i e
10 04 0.6 0.264 | 63.10 5.79 3.99 0.497
0.6 0.4 0.121 50.58 3.22 4.33 0.680
0.8 0.2 0.0446 | 36.24 1.70 4.62 0.842

B/11/10/100
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T.E. (Production/Prod./Sandwich) (Semester — 1) Examination, 2010
METAL CUTTING AND TOOL DESIGN
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions : 1) Attempt one question of each Unit from Section — | and
Section — 1.
2) Answer to the questions should be written on separate books.
3) Draw neat diagram wherever necessary.
4) Assume suitable data if required.

SECTION - |
Unit — 1

1. @ Dataobtained from an orthogonal cutting operationis:

Cutting speed of 20 m/min, rake angle of a tool a 25 degree, uncut chip
thickness 0.1 mm, cut chip thickness 0.25 mm, cutting force is 800 N and
feed force 250 N,

Cdculate:

1) Shear planeangle, ii) shear strain, iii) coefficient of friction at tool rake
face, iv) friction force on the rake face, v) power required for cutting. 10

b) Sketch and explain Merchant’s circle of cutting force. 6
c) Explainthe ORS system of tool signature. 4
OR
2. @ Explainthemechanismof chipformation. Why different typesof chipsproduced
during metal cutting ? 6
b) Enumerate the factorsaffecting drilling torque and thrust. 6

c) Show that during orthogonal machining with zero rake angletool the shear

1+r2
r

r = Chip thickness ratio. 3
P.T.0.

strainisgivenby e=
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Unit — 11
3. @ Wiriteashort noteon:
1) Cutting tool material, ii) Heat treatment of tools. 10
b) Explain with neat sketch Kolesov and Gaussion tool. 5
OR
4. @ What are different grades of carbides ? Explainit. 7
b) Draw two viewsof aplain milling cutter and show different anglesand |abel
important elementsof it. 8
Unit — 111

5. @ Explainthefollowing typesof tool wear stating the main reasons
I)Abrasivewear, ii)Adhesivewear, iii) Diffusionwear. 9

b) Write a short note on Heat affected zone in metal cutting and explain how
mechanical properties of work piece and tool material affect the cutting
temperature. 6

OR

6. @ Inaturningoperation, it was observed that tool life was 120 minuteswhen the
cutting speed was 20 m/ min. Asthe cutting speed was increased to 30 m/ min,
thetool life decreased to 50 min. If the time required to change the tool was 2
minutes and if the cost of regrinding the tool was ten timesthe cost of turning
per minutes, Calculate:

1) The most economical cutting speed

ii) Tool lifefor maximum production. 7
b) What are the function of cutting fluids and explain with sketches the methods
of applications of cutting fluids. 8
SECTION- 11
Unit — IV
7. @ With neat diagram explain the elementsof atwist drill. 7

b) Draw asketchto show variouseementsof abroach and discussthe considerations
in the design of broach. 8

OR
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8. @ Designacircular form tool for the following job, Rake angle = 12°, relief
angle = 10° Minimum chi disposal thickness=5 mm.

P —_— -_Jr—
! ’ T
‘ R i

5 | _ Y

20

&ud}menﬂ‘m are in '

b) Explain the design procedure of aturning tool.

Unit =V

9. @ Discussthe principle of perpendicular locating planes.
b) Write ashort noteon : 10
1) Boxtypejig,

ii) Boringfixture
OR

10. @ Explain different typesbusheswith neat sketches.

b) Explainwith suitable sketch the use of Diamond pin locator, how the dimension

of Diamond piniscalculated.
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Unit — VI
11. Designajigfor drilling @ 10 mm holesfor a component shown in fig. no. 1. 20

OR

12. DesignaMilling fixtureto mill at faceA and B to maintain dimension 6429 mm
for a component shown in fig. no. 1. 20

Draw minimum two views of your design, show the component in position, and
name all important elementsin drawing, write apart list of your design and draw
detail view for locating, clamping, and bushing.
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T.E. (Electrical) (Semester — 1) Examination, 2010
ELECTRICAL MACHINES-II
(2003 Course)
Time: 3Hours Max. Marks: 100

Instructions: 1) Answer Q. No. 1 or 2, Q. No. 3or 4, Q. No. 50or 6 from

Section — 1.

2) Answer Q. No. 7 or 8, Q. No. 9 or 10, Q. No. 11 or 12 from
Section — 1.

3) Answers to the two Sections should be written in separate
books.

4) Neat diagrams must be drawn wherever necessary.

5) Black figures to the right indicate full marks.

6) Use of logarithmic tables, slide rule and electronic pocket
calculator is allowed.

SECTION — |

1. @ Prove by analytical method that when 3-phase balanced currents are fed to a
3-phase wound (balanced) stator of induction motor, 3-phase rotating field is
produced. Give the frequency of such field and its magnitude. 8

b) A 3-phase, 6 pole, 50 Hz induction motor hasadlip of 1% at no load and 3%
at full load.
Determine:
a) synchronous speed
b) no-load speed
c) full-load speed
d) Frequency of rotor current at standstill

€) Frequency of rotor current at full load. 8

OR P.T.O.
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2. @ Explainhow adlip ring induction motor differsin construction, application
and starting method with respect to cage induction motor. 6

b) Derive an expression for torque of a 3-phase induction motor and obtain the
condition for maximum torque. 6

c) A 746 KW, 3-phase, 50 Hz, 16-pole induction motor has arotor impedance of
(0.02 +j 0.15) Q at standstill. Full load torque is obtained at 360 r.p.m.
Calculate:

a) the speed at which maximum torgque occurs
b) theratio of maximum to full load torque. 4

3. @ What are the various losses occurs in a 3-phase induction motor ? Mention
where they occur. Describe a method for separation of friction and windage
losses from the no load losses of the motor. 6

b) Derive arelationship between rotor input power, rotor copper loss and power
developed at shaft of a 3-phase induction motor. 6

c) The stator loss of a 3-phase induction motor is 2 KW. When the power input
1S90 KW, what will be the rotor mechanical power developed and the rotor
copper lossif the motor is running with adlip of 4%. 6

OR

4. @ Draw the equivalent circuit of a 3-phase induction motor. Describe a method
to determinethe various parameters of the equivaent circuitinthelaboratory. 8

b) A50KW, 6 pole, 50 Hz, 450 volts, 3-phase dlip-ring induction motor furnished
thefollowing test figures:

No-load test : 450 V, 20 A, p.f. = 0.15
Blocked rotor test : 200V, 150 A, p.f. = 0.3

The ratio of stator to rotor copper losses on short circuit was 5 : 4. Draw the
circlediagram and determinefromit,

a) thefull-load current and power factor

b) maximum torque

c) dlipatfull load

d) efficiency at full load.

Take acurrent scaleof 1 cm = 15A. 10
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5. @ Describethe performance of astar deltastarter and adirect on line starter with
the help of connection diagrams. 8

b) A cage induction motor when started by means of a star-delta starter takes
180% of full load line current and devel ops 35% of full load torque at starting.
Calculatethe starting torque and current in terms of full load values, if an auto-
transformer with +5% tapping were employed. 8

OR

6. @ Draw the equivaent circuit of adouble cage induction motor. Sketch torque-
dlip characteristics of such motor. 4

b) Compare a single cage and double cage induction motor of the samerating. 4

c) Thestandstill impedance of the outer cage of a double-cage induction motor is
(0.3 +) 0.4)Q and that of the inner cage is (0.1 + j 1.5)Q. Compare the
relative currents and torques of thetwo cages @) at standstill b) at adlip of 5%.
Neglect stator impedance. 8

SECTION — 11

7. @ Explainthe phenomenaof cogging, crawling and noise productionin a

3-phase induction motor. 6
b) Explain v/f method for speed control of 3-phase induction motor. 6
c) What are the various methods of braking of a 3-phase induction motor ?
Explain any one method with acircuit diagram. 6
OR

8. @ List variousteststo be performed on 3-phase induction motor as per Indian
standards. Explain any two such tests with the help of connection diagrams. 6

b) Explain the working of arotor fed 3-phase induction motor. 6

c) Explain construction, principle of working of 3-phase induction voltage
regulator. 6
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9. @ Using double revolving field theory, explain why a single phase induction
motor is not self starting ? Hence draw it’storque-slip characteristics for both
forward and backward running motor. 8

b) Draw the circuit diagram of a capacitor-start capacitor-run single phase
induction motor and explain itsworking. Wherethistype of motor iscommonly

used ? 8
OR
10. @ Discussthe procedurefor determining the parameters of equivalent circuit of
asingle-phase induction motor. 8
b) Explain the construction and working of a shaded-pole motor. 8

11. @ What do you mean by transformer and rotational e.m.f.s ? Write down their
expressionsonly as produced in thefield winding and the armature winding of

asingle phase A.C. series motor. 6
b) How torqueisproducedinasingle phaseA.C. seriesmotor ? Explain with the
help of a schematic diagram. 6
c) What are compoles ? Discuss various types of compoles commonly usedin a
A.C. series motor. 4
OR

12. @ Draw the circle diagram of a universal motor and indicate on it various
performance parameters of the motor. Prove analytically or otherwise the
performance parameters eg. full load torque, output and speed at full load. 8

b) A universal series motor has aresistance of 30Q2 and an inductance of 0.5 H.
When connected to a250V dc supply and loaded to take 0.8 A it runs at 2000
rpm. Determine the speed, torque and power factor when connected to a250 V,

50 Hz ac supply and loaded to take the same current. 8

B/11/10/550
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T.E. (Electrical) (Semester — 11) Examination, 2010
POWER ELECTRONICS
(2003 Cour se)
Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any three questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) You are advised to attempt not more than six questions.

6) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

7) Assume suitable data, if necessary.

SECTION — |

1. @ Draw V-I characteristic of SCR. Define and explain importance of holding
current and latching current. 6

b) State the difference between line commutation and forced commutation of
SCRS. Compare class B with class D commutation method of SCR. 6

c) For an SCR, gate cathode characteristic has a straight-line slope of 130. For
trigger source voltage of 15V and allowable gate power dissipation of

0.5 Watts, compute gate source resistance. 4
OR
2. @ Withaneat diagram explain R-triggering method of turning ON SCR. Compare
R-triggering with RC triggering method. 6
b) Explain different modes of operation of TRIAC. 6
c) State applications of SCR, GTO and Triac. Compare GTO with SCR. 4

P.T.O.
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3. @ Draw symbol of MOSFET. With aneat diagram explain switching characteristics
of MOSFET. 8

b) Draw aneat circuit diagram to obtain
1) StaticV-I characteristic
i) Transfer characteristic of |GBT.

Draw these characteristicsand explain. 8
OR
4. @ Withthehelp of aneat equivalent circuit diagram explain turn-on and turn-off
process of MCT. 6
b) Compare:

i) MOSFET with BJT
i) MOSFET with SCR.

c) State applications of MOSFET, IGBT and MCT. 4

5. a) Draw circuit diagram of 1-ph fully controlled SCR bridge converter with
R-L-E load. Explain itsworking. Draw waveforms of i) input voltage
11) Triggering pulses iii) output voltage iv) output current. 8

b) Draw circuit diagram of 1-ph SCR semi-converter with discontinuous current.
Explainitsworking. Draw waveformsof 1) Input voltage ii) Triggering

pulses iii) Output voltage iv) Output current. Assume R-L-E load. 8
c) Draw graph of o/p voltage v/sfiring angle for 1-ph semi-converter. 2
OR

6. @ Withanesat circuit diagramexplanworking of 1-ph SCR DUAL CONVERTERIN
1) Non-circulating current mode
ii) Circulating current mode. 8

b) Derivetherelation o, + o, =180° asapplied to Dual converter. Explain why
this condition should be satisfied. 4

c) What is meant by inverter operation of converter ? Draw necessary circuit
diagram and output voltage waveform. 6



AR O 3 [3863] —

SECTION — 11

7. @ Withaneat circuit diagram explain in detail four quadrant operation of a
FOUR QUADRANT CHOPPER.

b) A step-up chopper has input voltage of 220V and output voltage of 660 V. If
the non-conducting time of SCR-chopper is 100 us, compute the pulse-
width of output voltage. In case pulse-width is halved for constant frequency

operation find the new output voltage.

OR

8. @ With neat diagram and waveformsexplain principle of operation of step down
chopper. With waveforms explain effect of changein frequency and changein
duty cycle on o/p voltage.

b) Explain TRC, CLC and PWM control techniques of chopper.

9. @ Withneat circuit diagram and all necessary waveformsexplainin detail working
of 3 PHASE VSI in 180° mode. Draw equivalent circuits for step | and

step 1.
b) Compare 180° mode with 120° mode of operation of 3 ph VSI.

OR

10. @ With neat circuit diagram and necessary waveforms explain operation of 1-ph
SCR bridgeinverter with i) R-load ii) RL-load.

b) State applications of 1 ph and 3 ph VSI and CSl.

c) With aneat circuit diagram and waveforms explain working of 1-ph series
inverter. Sateitsapplications.

68

10

14
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11. @ Explain Multiple pulse modulationininverters. Draw necessary waveforms

and explain how four pulses per half cycle can be obtained. 8
b) Explain Sinusoidal pulsemodulation ininverters. Draw waveformsand explain
how five PWM pulses per half cycle can be obtained. 8
OR

12. @) Writedetailed noteon:
i) di/j; protection
i) A4 protection

iii) Snubber circuit design as applied to SCRS, 8

b) Write a note on ‘selection of transformers and semi conductor devices for
converters'. 8

B/11/10/570
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T.E. (Semester — 1) (Civil) Examination, 2010
PROJECT MANAGEMENT AND COMPUTER APPLICATION

(2003 Cour se)
Time: 3Hours Max. Marks: 100
Instructions: 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Useof logarithmictables, sliderule, Mallier charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION - |
1. @ Write a short note on work breakdown structure. 4
b) Draw awork breakdown structure for construction of pile foundation. 4

c) Draw bar chart for the above mentioned project. Assume suitable duration. 6

d) Alsodraw the calender (based on bar chart). Consider 6 days working in one
week, Sunday as holiday and 8 hours per day. 4

OR

2. @ Givedefinitionsof following with suitable example of each : 12
1) Dummy activity
i) Critical activity
i) Critical path
Iv) Concurrent activity
V) Preceeding activity

vi) Succeeding activity T0
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b) Show following logic with the help of A-O-A network. 6
1) Activity C depends on A and B.
i) Activity P depends on C and D but activity Q depends on C only.

i) Activity C cannot be started before compl etion of activitiesY and X whereas
D dependson X and Z.

Iv) Activity Smust not start before Q gets completed. Activity X depends on
Sbut will start only after 3 days after completion of S.

v) ActivitiesM and N dependson Q, P and O.

3. @ Explainfollowingtermswith example: 12
1) Direct cost of an activity
ii) Indirect cost of an activity
i) Crash cost of an activity
Iv) Normal cost of an activity

b) What are the objectives of Resource Scheduling ? 4
OR
4. @ Draw thefollowing network.
Activity Succeeded by Duration (days) Resour ces
A C,D 3 4
B E 2 6
C G 1 3
D E 6 6
E FH 4 6
F G 5 8
G I, J 3 5
H K 8 5
I L 5 4
J M 6 2
K M 9 1
L — 3 2
M - 3 2
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I) Findthe critical path and duration
i) Carry out resource smoothening
i) Carry out resourcelevelling

(Solve the example by drawing time scale graph of the network)

. @ What arethe pointsto be considered while planning for site layout of atunnel
construction ?

b) Write ashort note on “Arbitration”.

c) State the importance of insurance in construction work.
OR

a) What doyou mean by inventory ? Namethelist of inventory used in construction
of residentia building.

b) Differentiate between Economic order Quantity and arbitrary order quantity.

c) Stateany 4 functions of material manager.

SECTION - 11
a Writeadetail note on occupational Health Hazards.
b) Write a safety programme for a Road project.
OR

a) What are the causes and types of accidents ?

b) Draw a site layout of a project you have visited. Name different parts with
approximate distances. Also mention the activities that were taking place at
thetime of visit.

a) Writeflow chart and algorithm for Langragian interpolation method.

3
b) Evaluate j (1— x)cosx dx using Gauss quadrature method.
1

OR

v

6
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10. @ Writetheflowchart and algorithm for Simpson’s 3/8 rule.

b) Evaluatetheintegration giveninexampleg(6) above by Simpson’'s3/8rule

with h=0.25.

11. Write short notes on any 4 of following :
a) Useof computersin project management
b) Daily Reports
c) DBM
d) Quality control in RCC work

e) Varioussoftwaresusedin Civil Engineering

f) Materia management.

16

B/11/10/745
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T.E. (E & TC/Electronics, Indl. Elex.) (Semester — 1) Examination, 2010
(2003 Course)
MICROPROCESSOR, MICROCONTROLLER AND APPLICATIONS

Time: 3 Hours Max. Marks: 100

Note: 1) Solve from Section 1-Q. 1 or Q. 2, Q. 3or Q. 4, Q. 5 or
Q. 6 and from Section 11-Q. 7or Q. 8, Q. 90or Q. 10, Q. 11

or Q. 12.
2) Answer to the two Sections should be written in a separate
book.
3) Assume suitable data if necessary.
SECTION — |
1. @ Compare various architectures of the processor. 6
b) List various hardware tools for testing of microprocessor based circuits.
Explainlogic analyzer in detail. 10
OR
2. @ Compare microprocessors and microcontrollers. 6
b) Listvarioussoftwaretoolsfor testing of microprocessor based circuits. Explain
simulator in detail. 10
3. @ Explainvariousaddressing modes of 8051 with suitable example. 6
b) Explainthefollowinginstructions: 4

MOVC A ,@A+DPTR
CINE A, #data, code address.
c) Explain memory organization of 8051. 6

OR

4. @ Explaininterrupt structure of 8051 with |IE and IP SFRs.
b) Explaintimer modes of 8051 with its SFR.

5. @ WriteALP program for finding out factorial of N.
b) WriteALP program for converting temperature from centigrade to Fahrenheit.
c) Write ALPprogram to find out largest number of given 5 nos.

o OO OO 00 00

OR P.T.O.
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6. @ Write ALP program to transfer block of datafrom 1 location of RAM to

another location of RAM. 6
b) Write ALP program to add five 8-bit nos. 6
c) Write ALP program such that when switch connected to port 0.1 is pressed
all LEDs connected to port p1 will light. 6
SECTION — 11

7. @ Interface16x2LCD display to 8051 in4-bit mode. Explain various commands
forinitiaizingthe LCD. 8

b) WriteALPto generate staircaseusing 8-bit DAC. Draw interfacing diagram. 8
OR

8. @ Interface 4*4 keypad to 8051. Write algorithm to detect the key pressed. 8
b) Interface 10-bit ADC to 8051. Write AL P program to read theADC and store

the datain RAM location 50 H onwards. 8
9. @ State features of RS232C serial communication protocol. 4
b) Draw interfacing diagram of RS232 for serial communication with PC. 4
c) Write aprogram to transfer astring ‘ Pune University’ to PC from 8051. 8
OR
10. @ Explain 12C protocol with suitabletiming diagram indicating START, STOP,
ACKNOWLEDGE. 10
b) State features of SPI protocol and compare it with 12C. 6
11. @ Statethefeaturesof 89C51 RD2. Compareit with 8051. 8
b) Explainthearchitecture of ATMEL microcontroller with suitable diagram. 10
OR
12. @ State and explain addressing modes of PIC microcontroller. 8
b) Explainthearchitecture of PIC microcontroller with suitable diagram. 10

B/11/10/2,370
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T.E. (E & Tc) (Semester — 1) Examination, 2010
NETWORK ANALYSIS AND SYNTHESIS
(Old) (1997 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate
books.
3) Black figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION — |
1. 8 Draw waveformsof unit impulse, unit step and unit ramp functions. Write
their equations and find their Laplace Transforms. 6
b) Explain the termstree, cotree, branch and chord in connection with graph
theory. 6
c) Draw oriented graph of acircuit in figure 1 and find itsf-cut set matrix. 6

Fig. 1
2. @ Resolvethewaveformsin figure 2 into its even and odd parts. 8
- = 'l_.:l'g:;
it |
Il B
e = |
= T F 1 ks — = ==

P.T.O.
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b) For the network shownin figure 3, steady state is reached with switch in

position a. Switch movesfromatob att =0, then find i(t) for t > 0. 8
WEREL
._.lll e PP L
-[ LS T <
Fig. 3
3. @ Findinverse Laplacetransform of 8
VFO= 2 asrs
+2

) H9= (513 (s+4)
b) Find driving point impedance function of the one port network in figure 4.

Also find its potes and zeros. 8
o |
T«L o
[ é ¢ L
[ ,T Eod
Fig. 4

4. @) For the ladder network shown infigure 5 find Z,,(s) as atransfer function. 8

Fig. 5

b) List procedurefor testing apositivereal function. Also test whether adriving

2
S°+s+6
point impedance function z(s) = Proil is PRF. 8




RO A 3

5. @ Find foster | and foster Il forms of the network described by
s(s” + 4)

(s*+1) (s* +6)

b) Find first and second Cauer forms of the functions
s(s+3)

(s+1 (s+4)

_ (s+3)(s+5)
2s) = (s+1) (s+4)

2(s) =

z(s) =

SECTION — 11

[3863] — 80-A

10

6. @ Synthesizethefollowing function asL C ladder network terminated into 1Q

resistance.

SZ

P +4°+35+5

2(s) =

b) Realizethefollowing transfer function asabridge T symmetric network

terminated by 1Q load.

V, S +2

v, $+3

7. & Explainwithexampletheterms
1) Impedancescaling
i) Frequency scaling
related to activefilter design.

b) Designa second order butter worth active high passfilter with cut off frequency

3 KHz. Use Sallen key configuration.

8. @ Compare Butter worth and Chebyshev approximations.

4

b) Design apassive Butter worth low passfilter to meet the specifications: 12

Pass band attenuation < 0.4 dB for ¢ < 0.5 rad/sec.
Stop band attenuation > 26 dB for @ > 4 rad/sec.
R =R,=1Q.
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9. @ Explainsignificance of op amp parameters on activefilter response. 8
b) List properties of RC driving point impedance function. 4

c) Test whether the polynomial s° + 8s* + 10s® + 8s* + 3s + 6 is Hurwitz. 4

10. Write short notes on any three: 18

I) Zeros of transmission
ii) Incidental dissipation
i) All passfilter
Iv) Time domain behaviour from pole-zero locations

v) Convolution theorem of Laplace transform.

B/11/10/100
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T.E. (Instrumentation and Control) (Semester —I) Examination, 2010
(2003 Course)
ELECTRONIC INSTRUMENTATION

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. 8 Explaintheprincipleof Q meter withthehelp of circuit diagram. Also explain
I) Series connection and
ii) Parallel connection. 12

b) For following pulse waveform find crest factor. 4

= ——
e o
I { =5 -
L] . =
- L = e,

OR
2. @ What isnecessity of Automatic test equipment ? Explain ATE with block
diagram. 10
b) Derivetherelation between V(root mean square) and peak voltage of sine
wave. 6

3. @ Whatisfrequency synthesis?Explainindirect frequency synthesiswith block
diagram. p.7.80
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b) Explainfunction generator with block schematic.
OR

4. @ Definejitter. Explain different jittersoccurring in pulse generator.

b) What is necessity of arbitrary waveform generator ? Explain it with block
diagram.

5. @ Explain various sweep modes in oscilloscope.

b) Explain sampling oscilloscope with the help of neat block diagram.
OR

6. @ Explaincurrent probewith neat diagram.

b) What isfunction of delay line ? Explain any onetype of delay lineused in
CRO.

SECTION — 11

7. @ A 10 bit R-2R ladder type DAC hasinput (1A5)H. Assume Vref = 6 volts.
Calculate:
1) Resolution
ii) Full scalevalue
i) Analog output
b) Explaindual slopeintegration typeADC with block diagram.
OR

8. a8 Explaindatalogger with suitable block diagram.

b) TheRamptypeADC uses1 MHz clock frequency and aramp voltageincreases
from 0 — 2 volts in a time 200 ms. Determine the pulses counted by the

counter when the input voltageis
I) input voltageVi =15V
ii) input voltageVi =05V

9. @ Explainuniversal counter with block diagram.

10
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b) A frequency counter with an accuracy +1 LSD +(1 x 10°) is employed to
measurefrequenciesof 100 Hz, 1 MHz and 100 MHz. Cal cul ate % measurement
error in each case. Also comments on results. 8

OR

10. @ Explainhow autoranging, autozeroing and autopolarity isachievedinDMM. 10

b) Explainfollowing modesin universal counter :

1) Period mode
i) Freguency ratio mode. 6
11. @ Whatistelemetry ? Explain TDM with block diagram. 10

b) Explain any three pulse modulation techniques with the hel p of waveforms. 8
OR
12. Write short noteson : 18
1) Virtual Instrumentation
i) Logicanalyzer

i) Distortion meter.

B/11/10/440
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
(2003 Course)
DIGITAL SIGNAL PROCESSING

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answers to the two Sections should be written in separate

books.

2) Neat diagrams must be drawn wherever necessary.

3) Black figures to the right indicate full marks.

4) Your answers will be valued as a whole.

5) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. a8 Determine and sketch magnitude and phase response of

y[n] =0.5[x[n] + x[n-2]] 6
b) Determine Direct form —1 and Direct form —11 of

2y[n] +y[n-1-4y[n-3]=x[n] + 3X[n— 5] 6
c) Determine the impulse response of the system described by

y[n]=0.6y[n—-1]-0.08y[n— 2] + x[N] 4

OR

2. @ A system hasunit impulse response h[n] given by
1 1 1
h[n]:—ZS[n +1]+56[n]—26[n—1] 8
I) Isthe system BIBO stable ?
i) Isthefilter causal ?
lif) Compute the frequency response.
b) Explaintheeffect of finiteword lengthin digital filter. 4

-1

ROC : |z|<3 4
P.T.O.

c) Compute the inverse Z —transform of X(z) = 1 3,7
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3. @ Perform circular convolution of thefollowing two sequencesx[n] ={2, 1, 2, 1}

and h[n] ={4, 3, 2, 1}. 4
b) Find the IDFT of the following spectrum using DIT — FFT of

X(k) ={10, —-2+2j, -2, —2-2j}. 6
c) State and prove the following properties of DFT 8

1) Periodicity property

2) Circular convolution.
OR
4. @ Deduce the derivation of radix-2 DIT —FFT agorithm. 8

b) Compute 8-point DFT of the given sequence as x[n] = ( 2)” using
DIT — FFT. 10

5. @ What isGibb's phenomenon ? Explain the need of window functionin design
of FIR filter. 4

b) Designafilter with
Hd(e") = e “Ppsw<T)
=0 %<\W\Sn

using Hamming window withN =7. 12
OR

6. @ What are the different types of windows used for filter design ? Explainin
brief. 4

b) Using frequency sampling method, design alow pass FIR filter to meet the
following specifications
passband 0-5KHz
sampling frequency 18 KHz
filter length 9 12
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SECTION — 11

7. @ Compareimpulseinvariance method and Bilinear transformation method of

IR filters.

b) Designadigital Chebyshev filter to satisfy thefollowing constraints :

0.707 < \H(eiW)\ﬂ 0<w<0.2r
‘H(ejw)‘so.l 05n<w<m

using bilinear transformation, . = 1 sec.
OR

8. @ DetermineH(z) for Butterworth filter satisfying the following constraints

Jos<|H(E™ |1 0sw<T
[H(")|<02 3% <w<m

with T =1 sec. Apply Impulse Invariance.

b) Differentiatebetween FIR and IR filters.

9. @ Listoutthegeneral purposeregistersin TMS320 C67XX. Explain in detail.
b) Explain the concept of pipelining with respect to DSP processor.
OR

10. @ Explainthe architecture of DSP processor in detail.

b) Explain the addressing modes of TMS 320 C671X DSP processor.

86

14

14
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11. 8 Write assembly language instructionsfor TM'S 320 C671X for
1) Absolute value of a16-bit number

i) Explaining indirect mode of addressing

i) Multiplication of two 16-bit numbers. 8
b) What is cross path in DSP processor ? Explain in detail. 8
OR

12. @ Writeashort noteon:
I) Fetch packet and execute packet
ii) Parallel operations
i) Logical instructions. 8
b) List out the salient features of TM S320 C67XX processor (any eight). 8

B/11/10/690
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
INSTRUMENTATION SYSTEM DESIGN
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions from

Section 1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Useof logarithmictables, dliderule, Mallier charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION —1
1. 8 Compare DIN and NEMA standard. 8
b) What is significance of “Index of Protection” ? Explain IP56 and 1P54. 8
OR
2. @ Compare BIN with ANSI standard. 8
b) What are the methods of product designing ? 8
3. @ Whatis“Triboelectric effect” ? Explain “Human body model” with diagram. 8
b) Explainflatface control panel. Also explainitsthreetypes. 8
OR
4. @ What are methods used to protect the systems with electrostatic discharge,
when connected with interface cable ? 8

b) Explain briefly shot noise, thermal noise, popcorn noise and contact noise. 8
P.T.O.
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5. @ Explainthefeatures of HCNR 200. Also explain with the help of suitable
diagram how HCNR 200 can be used for isolation.

b) Explain how pressure measurement is possible usingAD620 instrumentation
amplifier.

OR

6. @ 1) What is output voltage of AD595 when 200°C temperature is applied to
pin number 1 and 14 through k type thermocouple ? While output voltage
of this thermocouple is observed to be 8.137 mv ?

2) What caution should be taken while testing AD595 or AD594 ?

b) What arethe salient features of XTR110 ?What isthe transfer function of
XTR110 ? Elaborate one application of X TR110 with suitable diagram.

SECTION — 11
7. Draw atest circuit of 4 digit LED programmable up-down counter 7217A and

explain thefollowing pin functions.

1) Equa

i) Zero
i) Store
iv) Load counter

v) Loadregister
vi) Display counter.

OR

8. @ What arethefeaturesof 7107 (Digital Panel Meter) ?Also explain principle of
working aswell asatypical application with suitable diagram.

b) What isconcept of optical isolation ?What arefeaturesand practical applications
of MCT2E (opto coupler).
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9. @ What arefour problemsthat affect the performance of digital circuit if the

PCB is not properly designed ? 8
b) What are the thumb rules followed for placement of components on printed
circuit boards ? 8
OR
10. @) Explaintherulesfollowed for designingaprinted circuit board layout for analog
circuits. 8
b) Explaintheflexibleand multilayer PCB. 8
11. @ What do you mean by catastrophic failures ? Explain with the help of “Bath
tub curve’. 8
b) What are traceability standards ? 8
OR

12. @ What isnecessity of calibration ? Explain the basic elements of calibration
process. 8

b) What are the advantages of system simulation using virtual instrumentation ?
Elaborate one application. 8

B/11/10/470
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T.E. (Civil) (Semester — 11) Examination, 2010
ENVIRONMENTAL ENGINEERING —|
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Your answers will be valued as a whole.

6) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

7) Assume suitable, data if necessary.

8) Solve Q. 1 or Q. 2,Q. 30or Q. 4, Q. 50r Q. 6 from
Sctionl and Q. 7or Q. 8, Q. 90r Q. 10, Q. 11 or Q. 12
from Section 1.

SECTION — |

1. @ List the sources of noise and explain various effects caused due to noise

pollution on human. 6
b) Explain:

1) Ecology i) Water pollution 4

c) Write short noteon :
1) Composting ii) Sanitary landfill 8

OR

2. @ Explainon site handling, storage and processing of solid wastes. 6
b) Explain various techniques used to control noise pollution. 6
c) Describe the classification of solid wastes. 6

P.T.O.
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3. @ State standards specified by CPCB for ambient air for various categories of

area. 4
b) Write short noteon : 12
1) Stability of atmosphere and its effects on dispersion of air pollutants
i) Fabricfilter.
OR
4. @ Define®Air Pollution” asper IS. Enlist magjor natural and man made sources
of Air Pollution. 5
b) What isthe effect of stable, unstable and neutral atmosphere on dispersion of
Air Pollutants?
c) Explain the methods used to control vehicular pollution.
5. @ How isthe provision made for fire demand in water supply scheme ? 4

b) DefineRanwater harvesting. Write different typesof rainwater harvesting system

and explain any onein detail.
c) Thefollowing data has been noted from the census department

Year

1970

1980

1990

2000

Population

8000

12000

17000

22500

Forecast the population for year 2010, 2020 and 2030 by means of incremental
increase method.

OR

6. @ Explainneed of rainwater harvesting system and precautions to be taken for

rainwater harvesting.

b) Write down the standards of Govt. of Indiafor drinking water for thefollowing: 4

1) pH

i) Mitrites
v) Chlorides
vii) Hardness

ii) Fluorides

iv) Iron
vi) MPN

viii) Sulphates

c) Describe different phasesinvolved in awater supply scheme.
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SECTION — 11
7. @ Explaintheory of coagulation. Give equations of coagulation by Alum. 6
b) Explainthe purpose and limitations of aeriation. 4

c) Design acircular sedimentation tank fitted with mechanical sludge remover
for awater work which has to supply daily 4.2 million litres of water to the
town. The detention period in the tank for water is 4.5 hrs. and the depth of
water in the tank may be assumed 3.3 m. 8

OR

8. @ Explaintheory of sedimentation. Provethat, theoretically, the surface loading
Q/A and not the depth of water is ameasure of effective removal of particles
in sedimentation tank. 7

b) Draw aflow diagram of river water treatment processfor acity. Explain the
purpose of any two units used for water treatment. 7

c) What do you mean by treatment of water ? State the objects of treatment of

wate. 4
9. @ Definefiltration. What are the objectsof filtration ? 4
b) Enlist various methods of disinfecting water. Comment on chlorination asthe
best method of disinfection for public water supplies. 6
c) Explainelectrodialysis. 6
OR

10. @ Explain zeolite processto remove hardness. Give the appropriate chemical
equations. 4

b) Explaintheory of chlorination. State the factors affecting chlorine demand. 6

c) Design arapid sand filter unit for treating 5x10° e/d supply for atown. The
filter hasto work day and night. Take 4500 e/m?hr as the rate of filtration. 6
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11. @ Compare continuous and intermittent systems of water supply. 4

b) Enlist any 8 appurtenances used in the water distribution system. Explain the

requirements of a good water meter. 8
c) Write short note on mass curve method. 4
OR

12. @ Explainthenecessity of distribution reservoir and theway in which its capacity

isfixed. 6
b) Statethe requirementswhich are considered while designing the distribution

system. 4
c) Explainthefollowing layout system for distribution : 6

1) Dead end system

i) Radial system.

B/11/10/750
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
INDUSTRIAL MANAGEMENT (2003 Cour se)

Time: 3 Hours Max. Marks: 100
Instructions : 1) Answer three questions from Section | and three questions
from Section 11.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Useof logarithmictables, diderule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

SECTION — |
1. @ What isBusiness process Re-engineering ? Explain itsimportance to the
business in present context. 8
b) Define Management. State variousfunctions of abusinessenterprise. Explain
therole of an entrepreneur in achanging business scenario. 8
OR
2. @ Explainfollowing concepts: 10
1) Ishikawaand ReverseIshikawadiagrams
i) Mind mapping.
b) What isorganisation structure ? Explain in brief varioustypes of organisational
structure. 6
3. @ State and explain therole of WTO in International business. 8

b) What is patent ? How it differs from copy right ? Explain patent procedure. 8

OR
4. @ Explainbusinessstrategy. How mergersand take-oversconsidered asapotential
business strategy in acompetitive market. 10
b) State and explain the salient features of 1SO-9000 and | SO-14000. 6

P.T.O.
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5. A manufacturing company uses 36,000 units of a specific component based on

production forecasting data. Ordering cost is estimated at Rs. 500/- per order
and Inventory carrying cost is 25% of the average annual inventory investment.
However, the supplier offers a price discount asfollows:

Order quantity Price (Rs)
0-2000 20
2001 —4000 18
4001 — 6000 15
6000 and above 12

Assuming 300 working daysin ayear,

Determine:

a) Economic order quantity
b) Inventory cycletime

c) No. of orders per year

d) Optimal quantity and minimum cost. 18
OR
6. @ Stateand explaintheconcept of supply chain management for leveraging business
profit. 8
b) What is production planning ? Explain the objectives and Techniques of
production planning. 10
SECTION — 11

7. @ Defineleadership. Explain varioustypes of leadership skillswith itsimpact to
the development and growth of business.

b) Definemotivation. Explain Maslow’stheory of motivation.
OR

8. @ What istraining ? Explain various methods of training imparted to industrial
workers. 8

b) Explain man power planning. What are its functions and processes ? 8
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9. 8 Explainfollowing: 8
1) Profit and loss Account

i) Types of project costs.

b) Define capital structure. Explain various sources of working capital. 8

OR
10. @ State and explain various steps in project report preparation. 8
b) Explainfollowing concepts: 8

I) Lettersof credit
ii) Pay back period.

11. State and explain the salient features of and legal framework of Company Act

1956 and Factory Act, 1948. 18
OR
12. Write short notes on any three of the following : 18

a) Value added Tax
b) Inspection

c) Sources of Finance to Business enterprises.

B/11/10/455
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T.E. (E & TC/Electronics, Indl. Elex) (Semester — 1) Examination, 2010
ELECTROMAGNETIC WAVES AND RADIATING SYSTEMS
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Answer three questions from Section | and three questions
fromSection Il ie (Q.1or Q.2 Q.30r Q. 4,Q.50r Q. 6,
Q. 70rQ.8 Q. 90rQ. 10, Q. 11 0or Q. 12).

i) Answers to the two Sections should be written in separate
books.

1ii) Neat diagrams must be drawn wherever necessary.

Iv) Black figures to the right indicate full marks.

v) Use of logarithmic tables, dide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

vi) Assume suitable data, if necessary.

SECTION — |

1. @ Derivethe magnetostatic boundary conditions at an interface between two

different media. 8
b) Derivetheexpressionfor the energy stored per unit volumeinan electricfield
intermsof Eand D . 8
OR

2. @ Obtainthe Magneticfieldintensity dueto infinite long straight conductor
carrying current | at any point P(r,0, ¢ ) using ampere'scircuital law. 8

b) Derivetherelation between electrostatic potential (v) and electric field intensity
E . Also write the expressions for potential at afield point P because of
1) linechargedistribution
ii) surface chargedistribution

i) volume chargedistribution 8

P.T.O.
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3. @ SatetheMaxwell’sequationin point from for static e ectric and steady magnetic
field. Explain how these are modified for timevarying fields. 8

b) Let p=3x10 "H/m, ¢ =1.2x10 °F/m and o = 0 everywhere. If
H = 2cos (10" t—Px) &, A/m . Use Maxwell’s equations to obtain

expressions for B, D, E and B. 10
OR
4. @ What ispoynting vector ? What isits significance ? Derive the expression for
poynting vector. Interpret each term. 10

b) A certain material has o = 0, p,=1. If E=800sin (10°t-0.012) &,V /m,
Make use of Maxwell’s equationto find“ €, . 8

5. @ Derivetherelationship between depth of penetration § and conductivity o
for a plane wave incident on a good conductor. 8
b) A 9.375 GHz uniform plane waveis propagating in polyethylene (e, = 2.26).
If the amplitude of the electric field intensity is 500 V/m and the material
assumed to be lossless find

1) phase constant i) wavelengthin polyethylene
i) velocity of propagation IV) intrinsicimpedance. 8
OR

6. @ A uniform planewave propagating in amedium has
E:2e_azsin(108t— Bz) a,V/m. If the medium is characterised by €, = 1,
u, =20,and 6 =3 ty/ mfind «,p andH. 8

b) What ispolarization of uniform planewave ? Explainlinear and circular
polarization. 8
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SECTION — I

7. @ Whatisreflection ontransmission line ? What are disadvantages of the same ?
Explainin brief the termsreflection coefficient and standing waveratio. 8
b) An open wire line has a characteristic impedance of 700 £-12"Q and a
propagation constant ¥=0.012+j0.058 when 2 V are applied to sending end
and current of 4 mA flowsin. What will be the current at the distant end,
which is 50 km away from the sending end ? 8

OR

8. @ What issingle stub matching ? Explain the merits and demerits of single stub
matching. 8

b) Calculate the characteristic impedance, propagation constant and velocity of
propagation at 400 KHz for transmission line having L = 0.5 mH/Km,

C =0.08 pF and negligible R and G. 8
9. @ What areretarded potentials ? Derive the expression for the same. 8
b) What isradiation resistance ? Derive the typical value of the samefor the half
wavedipole. 8
OR
10. @ Stateand explainthefollowing antenna parameters. 8
I) Field radiation pattern i) Power radiation pattern
i) Directivegain iv) Directivity 5
b) Show that the radiation resistance of Hertzian dipoleis 80 dTL : 8
11. @ Whatisan antennaarray ? What is an array factor ? Compare Broad side
array with endfirearray. 10
b) Explain with neat sketch construction and working of Yagi-Uda antenna. 8
OR
12. Explainthe general working principle with neat sketchif necessary (any three) :
I) Hornantenna ii) Parabolic antenna
i) Microstrip antenna iv) Helica antenna
V) Pattern multiplication. 18

B/11/10/2830
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T.E. (Electrical) (Sem. —11) Examination, 2010
ELECTRICAL MACHINES-III
(2003 Cour se)

Time: 3Hours Max. Marks: 100

I nstructions: 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

SECTION — |

1. @) Describethe advantages of providing field winding on rotor and the armature
winding on stator in case of large synchronous machines. 4

b) Derive an expression for the emf generated in the armature winding of a
synchronous machine. 6

c) A 3-phase, 10KVA, 400V, 50 Hz, star connected alternator suppliestherated
load of 0.8 p.f. lagging. If the armature resistance is 0.5 € per ph. and
synchronous reactance is 10 Q per phase, find :

I) Voltageregulation
i) Power angle. 6
OR

2. @ What do you mean by distribution factor of an alternator ? Derive expression
for distribution factor. 8

b) Explain 2PF method for finding voltage regulation of a 3-phase synchronous
generator. 8

P.T.O.
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3. a)
b)

4. 8
b)

C)

Explain the dip test to be conducted on an alternator to determine Xd and Xq@.

A 3-phase dternator has Xd = 0.85 pu and Xqg = 0.55 pu. Draw the phasor
diagram for the alternator when operating on full load at 0.8 p.f. lagging and
determinetherefromi) theload angleii) thenoload p.u. voltageiii) p.u. voltage
regulation. Neglect armature resi stance.

OR
Derive the expression for synchronising torque of an alternator.
What are the conditions for proper paralel operation of 3 - phase alternators ?

Two alternators working in paralel supply alighting load of 3000 KW and
motor load amounting to 5000 KW at a p.f. of 0.71 lagging. One machineis
loaded upto 5000 KW at 0.8 p.f. lagging. What is the load and p.f. of the
other machine.

5. @ Write short note on synchronous induction motor.

b)

Explain the effect of excitation on power factor on synchronous motor at
constant load.

c) A 3980-V, 50Hz, 4 - pole star connected synchronous motor generates back

6. a)

emf of 1790 V per phase. The resistance and synchronous reactance per
phaseare 2.2 (2 and 22 Q respectively. Thetorque angle 30°C. Calculate the
I) resultant armature voltage/phaseii) armature current / phaseiii) power factor
of the motor iv) gross torque developed by the motor.

OR

Describe the hunting phenomenon in synchronous machines. What are the
causes of hunting ? What istheroll of damper winding ?

b) With neat sketches explain operation of a synchronousinduction motor. How

C)

its performance differ from a synchronous motor ?

Explain the effect of variation of load on a three phase synchronous motor.

8
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SECTION — 11

7. @ Explainthe constructional features, principle of operation, working and
applications of single phase hysteresis motors.

b) For linear induction motor, derive an expression for linear forcein terms of
specific loadings and linear dimensions.

OR
8. @ Explain thetorque - pulse rate characteristics of a stepping motor.
b) What are linear electrical machines ? Give the principle of operation of LIM.

9. @ What are synchronous harmonic and induction harmonic torques that may
appear in an induction motor ?

b) Explain the methods used in synchronous machines to reduce harmonics.
OR

10. @) What are the causes of space harmonicsin the air gap flux wave of 3 - phase
induction motor ?

b) Explain how the space harmonicsintheair gap flux waveintroduce harmonic
asynchronous torques and give rise to crawling.

11. 8 What isKron'sprimitive machine ? How arethe variouswindings of amachine
represented by the primitive machine ?

b) Obtainidentical transformation for currentsand voltagesfrom rotating balanced
3 - phase (a,b,c) winding to rotating balanced 2 - phase (o, 3) winding. Show
that power invarianceis maintained under thistransformations.

OR
12. 8) Explainthevariouslimitationsof the generalized theory of e ectrical machines.

b) Write voltage equations for the mathematical model of a3 - phase induction
machine and hence obtain an expression for steady state torque when balanced
3 - phase supply is connected to the stator.

10

10

B/1/10/1210
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T.E. (E&TC/Electronics, Indl. Elex) (Sem. —11) Examination, 2010
INFORMATION THEORY AND CODING TECHNIQUES
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answers to the two Sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) All questions are compulsory.

SECTION —|

1. @ For finite variance, the Gaussian random variable has the largest differential
entropy attai nable by any random variable. Justify the statement. What isH(x)
for an uniformly distributed random variable X over theinterval [0, a] ? 8

b) A DMS has three symbols S;, S,, S; with probabilities 0.4, 0.35, 0.25
respectively. Determinethe Huffmann codefor first and second order extension.
Cdculate the average code word length and efficiency of the code. 8

OR

2. 8 DeterminetheLempel - Ziv codefor the following bit stream.
0100 1111 1001 0100 0001 0101 0110 0110 00O
Recover the original sequence from the encoded stream. 8

b) Write short noteson :
i) Data Compaction
i) Shannon's channel capacity theorem. 8
3. @ A voice gradetelephone channel has the bandwidth of 3.4 KHz. If the signa
to noiseratio on the channel is30 dB, determinethe capacity of the channel. If

the above channel is to be used to transmit 48 kbps g data, determine the
minimum SNR required. 8

b) Explain sphere packing problem.
c) Explainwater filling interpretation of information capacity theorem.

OR
P.T.O.
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4. 3
b)

5. a)

b)

6. a)

b)

Explain therate distortion function. 6

Show that the Shannon’slimit for an AWGN channel isequal to— 1.6 dB, in
the information capacity theorem. 10

For asystematic linear block code, the three parity check bits C,, C;, C; are
given by
C,=d@d,®d;
Cg=d;®d4
1) Construct generator matrix.
2) Find out all the possible code words.
3) Determineerror correction capability.

4) Prepare asuitable decoding table.

5) Decode the received words 101100 and 000110. 12

Compare the following with respect to its error correction capability and
efficiency :

1) Fire codes

2) Golay codes

3) CRC codes

4) Hamming codes. 6
OR

Obtain the generator matrix and parity check matrix for (7, 3) systematic
cyclic code. Verify the result with syndrome. 12

What is burst error ? How does burst error correction take place ? Explain
with suitable example. 6
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SECTION — 11

7. @ Fortheconvolutiona encoder showninfig. 1, determinethe constraint length
and dimension of the code. Construct the code tree, state diagram, trellis
diagram. Find out the output of the encoder corresponding to the message
sequence 10111 using trellis. 12

Fig. 1
b) What are turbo codes and explain the necessity of interleaver in turbo codes ? 6
OR
8. @ Explainindetail about Viterbi algorithm with an example. 10

b) Compare the performance of binary symmetric channel and binary AWGN
channel with respect to asymptotic coding gain. 8

9. @ Find the generator polynomial for BCH code over GF(16) using primitive
polynomial g(x) = x2+ x + 2 over GF(4) code word. The code should correct
2, 3and 4 errors. 8

b) What are data encryption standards ? Discussin brief about symmetric and
asymmetric cryptography. 8

OR
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10. 8 Discussin detail about RSA algorithm. Encode theword ‘ITCT’ using the

key generated by two primes 29 and 61. 8
b) Explain JPEG compression standards and its application. 8

11. & What doyou mean by diversity ? Enlist different typesof diversity techniques
and explain any one with the help of block diagram. 8
b) Compare TDMA, FDMA, CDMA and SDMA wirdesscommunicationsystems. 8
OR
12.a) Aradiolink usesapair of 2 m dish antennawith an efficiency of 60% each as
transmitting and recelving antennas. Other specificationsof thelink are:
I) Transmitted power = 1 dBw
i) Carrier frequency =4 GHz
iif) Distance between trasmitter and receiver is150 m.
Calculate:
a) Free space loss
b) Power gain of each antenna
C) Received power in dBw. 8

b) Explainthefollowing termswith respect to mobile communication :
1) Frequency reuse
2) Cdl splitting
3) Hand off
4) Cluster. 8

B/1/10/8890
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T.E. (Printing) (Sem. —11) Examination, 2010
DIGITAL COLOUR IMAGING AND COLOUR MANAGEMENT
(2003 Cour se)

Time: 3Hours Marks: 100

Instructions: 1) Neat diagrams must be drawn wherever necessary.
2) Black figures to the right indicate full marks.

1. A) Explain Additive Colour Theory and Substructure Colour Theory. 10

B) Write short notes on any two : 8

1) Hering's opponent colour theory
2) Scotopic vision, photopic vision
3) Human vision deficiency

OR

1. A) Explainthefollowing pointsfor illuminants 8

1) Spectral power distribution graph.
2) Color Temperature
3) Co-related color temperature
4) Color Rendering Index.
B) Explain human vision mechanism by considering following points 10
1) Fovea Region
2) Cones
3) Rods

4) 2° and 10° observer angle

P.T.O.
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2. Solve any two : 16
A) Explain color system based on color matching function — CIE XY Z
B) Explainthe measurement geometry of measuring instrument.
C) Compare densitometer, colorimeter, and spectrophotometer

3. Answer any two : 16
A) Explain the need of color management
B) Explain the device dependent color space CIE Lab
C) Explainthe color management workflow

4. A) Solve any two : 6
1) Color Gamut

2) Color Management module (CMM)
3) Profile connection space (PCS)

B) Answer any one : 10
1) ExplainInput, Output and Display profile

2) Explain Perceptual and Colorimetric rendering intent and their application.

5. Answer any two : 16

A) Explain the term standardization. Explain any standardized input to output
printing workflow.

B) Explaintheterm calibration, also explain Proofer calibration for any substrate.

C) Short noteson :
1) Color trapping

2) Hueerror, gray error

3) Gray balance
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6. A) Explain Electrophotography Printing Process
OR
A) Explain Ink Jet Printing technology.

B) ExplainInternal and External drum scanner.

OR

B) Explain Digital photography by considering following points.

1) White point
2) Lens
3) Aperture

4) Shutter

[3763] — 169

9

B/1/10/200
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T.E. (Chemical Engineering) (Sem. —11) Examination, 2010
INDUSTRIAL ORGANISATION AND MANAGEMENT
(2003 Cour se)

(Common to Biotechnology)

Time: 3Hours Max. Marks: 100

I nstructions: 1) Answer three question from Section — | and Section — I 1.
2) Answer to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

SECTION — |

1. @) Explainthe contributions made by FW. Taylor to the Scientific Management. 8
b) Explainwith aneat sketch lineand staff organization along with advantages

and limitations, 8
OR

a) Differentiate Partnership and Proprietorship as aform of business. 8

b) Explain Management by Objectives. 8

2. @ ExplainJob evauation along with stepsinvolvedinit. 8

b) Explainindetail role of Trade Unionsin Chemical Industry. 8
OR

a) What isrecruitment ? Explain various sources of recruitment ? 8

b) What is basic difference between Wages and Incentives ? Explain any two
types of wages and give characteristics of good wages. 8
3. @ What is purchasing ? Explain various steps for effective purchasing. 9

b) What are the stores records ? Explain bin cards and stores ledger accounts. 9
OR

a) Explain Tenders along with itstypes. State various terms and conditionsin
tenders. 9

b) Explain the various steps of Quality Control for manufacture of Pesticides. 9
P.T.O.
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SECTION — 11
4. @ Givethedifference between Marketing and Selling. 8

b) Select aChemical Product of your choice and explain how will you market
the product. 8

OR
a) What is Price Fixation ? What are the factors affecting on Price Fixation ?
b) ExplainAdvertisingindetail. Give advantages of Advertising.
5. @ Explainroleof Quality Circlein Chemical Industry.

o ©0 ©0 ©

b) What is Patent ? Explain the Patent Rights.
OR

a) Explainthe necessity and advantages of 1SO systems for Chemical Industry.
b) Explain the Procedure of Import of goodsin India

6. @ What is Contract ? Explain the different types of Contracts.

© ©O© o0 o

b) What isFlow Diagram ? Explain with asuitable example.
OR

a) Explainthe salient Features of MRTPact. 6

b) Write ashort Noteon : 12
I) Therbligs

i) Concept of Guarantee and Warranty.

B/1/10/710
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T.E. (Computer Engineering) (Semester —11) Examination, 2010
MANAGEMENT INFORMATION SYSTEMS
(2003 Cour se)

Time: 3Hours Marks: 100

I nstructions: 1) Answer 3 questions from each Section.
2) Answers to the two Sections must be written on separate answer
books.
3) Assume suitable data if necessary.
4) Draw sketches wherever necessary.
5) Figuresto the right indicate full marks.

SECTION — |

1. A) What isinformation system ? Explain various types of information systems

with suitable examples. 9
B) What are the different level s of management ? Why does a manager need to
understand these level s of management ? 8
OR

2. A) How doesthe use of InformationTechnology (IT) support business operations

and decision-making in atelecom service provider company ? 9

B) What are different models of organization structure ? Which is the model
suitable for IT sector ? 8

3. A) What ishuman resource management (HRM) ? What are the major differences
between HRM in IT and other sectors ? 9

B) Explain different business processes in banking systems used by leading
banks. 8

OR
P.T.0.
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4. A) Explain the importance of MISin education sector. 9
B) Differentiate between service and product. What isdistinctive service ? 8
5. A) What is ERP ? What resources do ERP systems manage ? 8

B) What are mgor benefitsof implementing ERP systems ? Explainit with suitable
examples. 8

OR

6. A) What iscall center ?What are the different activities performed in the call
center ? 8

B) What is BPO ? What are processes that can be outsourced ? Give a
classification of BPOs. 8

SECTION — 11

7. A) How can you differentiate online e-commerce applications from other online
applications ? Explain it with suitable exampl es. 9

B) What is CRM ? Explain different phases of CRM. Give benefits of CRM. 8
OR

8. A) Discusstherole of supply-chain management in automobile sector. 9

B) Explain the challengesfaced by integrated e-commerce businessin Indian
environment. 8

9. A) What is DSS ? Compare DSS with ERP and MIS. 9

B) Discussin details any application of DSS. What are modern techniques used
in design of DSS ? 8

OR
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10. A) Explain knowledge-based expert system with a proper example. 9
B) Why do expert systemsfail ?What aretheir limitations ? 8

11. A) What are the legal issues involved in use of IT products ? How do we deal

with them ? 8

B) What are mgjor business driversfor global IT ? 8
OR

12. A) Explain the need for information security ? Explain what measures we can

take to stop computer crimes ? 8

B) Discusslimitations of biometric security. Which is the technique best

suited for financial transactions ? 8

B/1/10/7115
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T.E. (Information Technology) (Sem. —11) Examination, 2010
SOFTWARE ENGINEERING
(2003 Cour se)

Time: 3Hours Max. Marks: 100

I nstructions: 1) Answers to the two Sections should be written in separate answer
books.
2) From Section | answer Q. 1or Q. 2,Q. 30or Q. 4,Q.50r Q. 6
and answer Q. 7or Q. 8,Q. 9or Q. 10, Q. 11 or Q. 12.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

SECTION — |
1. @) Stateand explain five generic processframework activities. 10

b) “Although industry is moving towards component based construction most
software continues to be custom built”. Explain. 8

OR

2. @ Explainwith diagramformal techniquesavailablefor assessing the software
process. 10

b) State and explain software practitioners myths and reality. 8

3. @ What istheimportance of testing practices ? What are the principles of testing
practices ? 8

b) What questions must be asked and answered to develop redistic project plan? 8
OR

4. @ Explain with example architecture defined and devel oped as part of Business
Process Engineering. 8

b) What does the system Engineering model accomplish ? 8

P.T.O.
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5. @ What isrequired to develop an effective use case ? 6
b) What information is produced as a consequence of requirement gathering? 4

c) Definefollowing termswith suitable example. 6

1. Cardindity
2. Modality.
OR
6. @ Draw andexplaincontextlevel, level 1andlevel 2DFD for collegegathering. 10

b) Explain concept of structured analysis and object oriented analysis and point
out the difference between two analysis models. 6

SECTION — 11
7. @ What ismeant by design process ? What isthe characteristicsof agood desgn? 8

b) Explainthefollowing architectural styleswith neat diagrams. 8

I) Datacentered architecture
i) Dataflow architecture
i) Call andreturnarchitecture
Iv) Layered architecture.
OR
8. @ Explain the term the people and the product of management spectrum. 8

b) Explainthefollowing quality attributes maintainability, integrity and usability. 8
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9. a8 Explainthefollowing software estimation decomposition techniques
1) FP based 4

ii) LOC based. 4

b) Why isit difficult to develop an estimation technique using use cases ?

What is software scope ? 8
OR
10. &) Explain decision treeto support make buy decision with an example. 8
b) Explain process based estimation with an example. 8
11. & What issoftware configuration management ? 2
b) Explain SCM Repository. 2
c) What are roles, features and contents of SCM repository ? 5
d) What are activities of software maintenance ? 2
€) Explain software reengineering process model with adiagram. 7
OR
12. @ How isconfiguration audit conducted ? 2
b) Explain the change control process with a neat diagram. 7

c) Explainfollowingtermsindetails

1) Version Control 3
i) Restructuring 3
i) Forward Engineering. 3

B/1/10/5,335
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T.E. (Petroleum) (Semester — ) Examination, 2010
MATHEMATICAL METHODSFOR PETROLEUM ENGINEERING
(2003 Course)

Time: 3 Hours Max. Marks: 100

N.B.: 1) In Section | attempt Qu. 1 or Qu. 2, Qu. 3 or Qu. 4, Qu. 5 or
Qu. 6. In Section 11 attempt Qu. 7 or Qu. 8, Qu. 9 or Qu. 10,
Qu. 11 or Qu. 12.

2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. @ Iff(z)=u+ivisanaytic, findf (2) if
u—v=(X-y) (x2+4xy +y?), wheref (1) = 1. 6

b) Obtain C.R. equationsin polar form
If f (z2) =u+ivisanalytic, show that u, v satisfy Laplace equationin polar form. 6

c) Find the bilinear transformation which mapsthe pointsz =1, i, 2i on the
pointsW = —2i, 0, 1 respectively. 5

OR
2. @ A functionf (z) isdefined as 6
x3(L+i) - y*(1-i)
X2 +y?
=0, z=0

Show that Cauchy-Riemann equations are satisfied at origin but f (z) is not
analyticthere.

f(2= ,Z2#0

P.T.O.
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b) Show that analytic function f (z) with constant amplitude is constant. 5
c) Show that under the transformation W = sinhz

Family of straight linesparallel to y-axisand x-axisare mapped on to family of
ellipses and hyperbol ae respectively, inw-plane.

3. @ Evauate: 6

2
z°+1
§

c 2—2

dz
where i) Cisthecircle|z-2|=1
i) Cisthecircle|z|=1
b) Find residues at each of the poles of 5

B 22+2
@)= 202z +iz+2)

c) Using Cauchy - Residue theorem, evaluate 6
2r cos®30
0 5—4c0s20
OR
sin’z
4. @) Evaluate { 3dz,wherecis|z|:1 6
=6
6
b) Find residues at each of the poles of 5
22%+2z+1

M@= i)3z-3
c) Evaluate, using complex variable method. 6

2t gin20

J

o 5+ 4cos6
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5. @ For thefollowing distribution, find (i) first four moments about the mean,
(ii) B, and B, (iii) arithmetic mean (iv) standard deviation. 8

X 2 |25 3 |35 4 [45]| 5

y | 5 365|927 | 40| 10

b) Following are the values of import of raw material and export of finished
product in suitable units. 8

Export |10 |11 |14 |14 |20 22 |16 |12 |15 |13

Import |12 |14 15 |16 |21 26 |21 |15 |16 |14

Calculate the coefficient of correlation between the export and import val ues.
OR

6. @ Two dicearethrown 100 timesand the number of ninesrecorded. What isthe
probability that r nines occur ? Find the probability that at least 3ninesoccur. 5

b) FitaPoisson distribution to thefollowing frequency distribution and compare
the theoretical frequencieswith observed frequencies. 6

X 0 1 2 3 4 5

f 158 160 | 60 | 25 | 10 2

c) A random sample of 200 screwsis drawn from a popul ation which represents
the size of screws. If asampleisdistributed normally with mean 3.15 cm. and
standard deviation 0.025 cm, find expected number of screws whose size
falls between 3.12 cm. and 3.2 cm. 5

[2=12,A=0.3849; 2= 20, A = 0.4772]
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7. @ Withusual notations establish thefollowing :

-4-

SECTION — 11

) SZY5=y6_2)/5+y4
i) Y =Yg+ Ay, + A%y, + A3y,
i) VA=A -V =82

1 %2 _ 1 .
b) EvaIuaIe(f)e dx takmgh:g by using

I) Trapezoidal rule

i) Simpson’s

i) Simpson’s

3

8
OR

1
— rule

3
— rule

8. @ UseStirling'sformulato find u_, given

u,,= 600, u

20

b) For thefollowing tabulated data

=512, u,, = 439, u,, = 346, u,, = 243.

X

15

17

19

21

23

25

y=Jx

3.873

4.123

4.359

4.583

4.796

5.000

. dy
Find — and
dx

d2y

dx?

at x = 16. Compare the result with exact values.

9. @ Using Newton - Raphson iterative method find a root of the equation
X sinx + cos x = 0 whichisnear to x = ©. Write the algorithm for the method
used.

b) Use method of least squares to fit a second degree parabola of the form
y = ax? + bx + c to satisfy the following data:

X

1

213

4 | 5

6

7

y

-5

215

16 | 31

50

73

OR
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10. @ Solvethefollowing system of equations by Gauss - Seidel iterative method 8
27x, + 6x,—X,=85
6x, + 15x, + 2x, = 72
X+ X, +54x, =110
b) Use Runge - Kutta method of fourth order to solve 9
dy y_1 . _
dX + X - X2 ’y(l)_l
tofindy at x = 1.2 taking h = 0.1. Write the computer algorithm for the above
method.
11. &) Giventhevaluesof u (X, y) ontheboundary of thesquarein Fig.11.a, evaluate
2y 9%
thefunction u (X, y) satisfying L aplace equation a—l; + ay_2 =Qat thepivota
X
points.
1000 1000 1000 1000
2000 5L % s00
u
2000 s * 10

1000 500 0 0
Figll.a

b) Solvethefollowing Linear programming problem by Simplex method.
Maximize:  Z =4x, + 3X, + 6X,,
Subject to  2x, + 3X, + 2X, < 440,
4x, + 3X, < 410,
2x, + 5X, < 430,

X, X, Xy > 0.

OR
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52u  d%

12. @ Solve the equation ax_l; + ay_2 = — 500 for pivotal values on a square plate
bounded by x =0,y =0, x =3,y =3 and u = 0 at the every point on the
boundary of square plate. 8

b) Solvethefollowing Linear programming problem by Simplex method. 8

Minimize:  Z =5x_ + 3x,
Subject to X, +X, <2,
oX, + 2x, <10,
3X, +8x, <12,

X, X, 20,

B/11/10/110
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T.E. (Computer Engineering) (Semester -11) Examination, 2010
MICROPROCESSOR BASED SYSTEMS
(1997 Cour se) (Old)

Time: 3Hours Max. Marks: 100

Instructions : i) Answer any three questions from each Section.
i) Answers to the two Sections should be written in Separate
answer books.
lii) Neat diagrams must be drawn wherever necessary.
Iv) Figures to the right indicate full marks.
v) Assume suitable data, if necessary.

SECTION -1

1. @ Draw memory map of 8051 microcontroller, clearly showing bit addressable

internal RAM area.How many SFRs are bit addressable ? 8
b) Explaintimer and counter operations of timers/countersin 8051. 4
c) Explainthedifferent flagsavailablein PSW of 8051. 4
2. Answer thefollowing:
a) Differentiate between real mode and V86 modes of 80386DX. 6
b) What are TRAP, FAULT and ABORT? 6
c) What are the activities performed by 80386 on reset? 4
3. @ What do you mean by system descriptors and non-system descriptors? Give
details with the help of descriptor format. 8
b) What is the minimum and maximum segment size in protected mode of
80386DX? How do you vary the segment size ? 4
c) What are the various protection checks performed by segmentation unit of
80386 ? 6
4. 8 What arethedifferent meansof changing Privilegelevel?How it isdifferent
in each case? 8
b) WhatisLDT ?How itisuseful in addresstrandation ? Explainin detail. 8

P.T.O.
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5. @ Whatisdynamic bussizingin 80386DX? 4
b) What are aligned and misaligned datatransfers? 6
c) Nameand explain thesgnasused tointerface 80387 with 80386DX processor. 6

SECTION — 11

6. @ Designa8051 based microcontroller card with following specifications: 12
1) 4KB EPROM

2) 16KB SRAM

3) 8255 PPl

Draw neat interface diagram clearly showing all the support chips.Also draw
memory map showing address range for al the memory chips and I/0.

b) What are the functions of ADS and NA pins? 4
c) Name the power savings mode of 8051. 2
7. @ Withthehelp of neat diagram, explainthelogical tolinear addresstrandation
in80386DX. Givedetails. 10
b) What are the privileged instructions in 80386 processor? Who can execute
these? 6
8. 8@ Explaintheinterrupt structureof 8051. Givedetailsof different SFRsinvolved
ininterrupt handling. 8
b) What are the addressing modes of 8051 microcontroller? Givetwo examples
for each addressing mode. 8
9. @ What are nested tasksin 80386DX? Give details. 6

b) What isTSS (Task State Segment) ? How TSSis helpful in multitasking? 10

10. @ How interrupts handled in real mode 80386?Will it be different, if mode
changed to protected mode? Explain in detail. 10
b) What are GDTR, LDTR and IDTR? Mention their use. 6

B/11/10/50
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T.E. (Civil) (Semester — 11) Examination, 2010
TRANSPORTATION ENGINEERING —|
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Solve Q.1 or Q. 2, Q. 3 or Q.4, Q.5 or Q.6 from Section |

and Q.7 or Q.8 Q9 or Q.10, Q. 11 or Q.12 from
Section 1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. a) Explaintheideal requirement of the permanent way.
b) State the reasons for the preference of flat-footed rails.
c) Comparerailway transportation with road transportation and mention

characteristics of Railway transportation. 5
OR
2. a) Giveclassification of Indian Railway linesfor B.G. routes. 6

b) What isthe ballast in permanent way ? Mention the functions of ballast and
state the requirements of agood ballast material.

c) Describethe functions and requirements of railsin a Railway track. 5

3. @ Withtheaid of aneat sketch, explain the overriding and under cut switches. 6

b) Explainwith sketch superel evation and negative superel evation. Statethe
maximum permissible value for cant, cant excess and cant deficiency. 6

c) If an8° curvetrack divergesfrom amain curve of 5° inan oppositedirection
inthelayout of aB.G. yard, calculate the superel evation and the speed on the
branch line, if the maximum speed permitted onthemainlineis60KMPH. 6

OR
P.T.0.
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4. a) Explainthenecessitiesof gradients. Discussall thetypesof gradientsgiving

their permissible values adopted on Indian railways. 6
b) Explain: SWR, LWR and CWR. 6
c) Draw anesat labeled sketch of aleft hand turnout, showing all the elementsthere A
in.
5. Write short noteson : 16
1) Sky bus
i) Metrorails

i) Buffer stops
Iv) Scotch block.
OR

6. Write short noteson : 16
1) Measured Shovel Packing (MSP)
i) Ballast profilefor high speed track
i) Warner and outer signals.
Iv) Tram line method of plate laying.

SECTION — 11
7. @ Explain needle beam method with sketch. 6
b) Explain how alignment of Tunnel through shaft can be transferred. Draw
sketches. 6
c) Explain with sketches on what factors size and shape of tunnel depend. 6

OR

8. @ Write advantages and disadvantages of tunnels with respect to open cuts. 6

b) What are portals ?What arethe pointsto be observed and carefully considered
in the design and construction of portals ? 6

c) Explainwith neat |abel ed sketches heading and benching method of tunneling. 6
9. a) Explain difference between shotcreting and rockbolting. Write explanatory
note on shotcreting or rock bolting.
b) What ismucking ? Explain various mucking facilitiesin tunnels. 6
c) Explainconcept of drilling pattern. 4
OR
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10. Write short noteson :
1) Cherry picker method for mucking
ii) Californiacrossing method

i) Necessity of dust suppression and requirements of ventilating system

Iv) Immersed tubes.

11. Explainthefollowing with sketch:
1) Fender (any one)
i) Floating dock
i) Marinerailway
Iv) Breakwater (any one).
OR
12. Explaindifference between:
1) Slipway and Dry dock
i) Tribar and Tetra-pod
i) Commercial harbour and Fishery harbour
Iv) Jetty and Wharf.

[3863] — 10

16

16

16

B/11/10/745
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T.E. (Chemical) (Semester — 1) Examination, 2010
PROCESSINSTRUMENTATION AND INSTRUMENTAL ANALYSIS
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer three questions from Section | and three questions
from Section 11,
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Use of logarithmic tables, side rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

SECTION — |

1. @ Defineinstrumentation and explain the purpose of instrumentation in chemical
process industries.

b) Describethe classification of instrumentsin detail.

c) Differentiate between analog and digital instruments.

OR
2. 8 Explain static and dynamic characteristics of measuring instruments. 8

b) Evaluatethetemperatureat which Fahrenheit and Centigrade Scalecoincide. 6
c) Explaintheimportance of instrumentation the process industries.

3. @ Describethe operating principle, construction and working of radiation

pyrometer. 8

b) Explainworking of industrial mercury in glassthermometer, with the hel p of
aneat diagram. 8

OR
4. @ Write short noteson : 8

1) Themister 2) RTD

b) Explain seebeck effect and its application in working of atemperature
measuring instrument. Nametheinstrument with itsworking diagram. 8

P.T.O.



[3863] — 103

5. @ Enumerate the desirable characteristics of manometric liquids. Name some
of the manometric liquids and point their fields of application, advantages

10.

12.

and limitations.

b) Explaininclined leg manometer.

OR
a) Explain any onetype of high pressure sensor in detalil.

b) Explain construction and working of Pirani vacuum gauge.

SECTION — 11

a) Explainthe principle, construction and working of Orifice meter.

b) Discuss Pitot Tubein detail.

OR
a) Describethe principle, construction and working of electromagnetic flow
meter.

b) Describe Coriolisflow meter.

a) Explain construction and working of Bubbler method and its application.

b) Write short noteson :
1) Bob and tape method 2) Air purge method

OR
a) Explainwith neat diagram, air trap system for liquid level measurement.

b) What are the objectivesto use of Sight Glass and float Glass for level
measurement ?
a) Describe various viscosity measuring devices.
b) Explain chromatography in detail.
OR
Write short notes on :
1) HPLC
2) Mass Spectroscopy
3) Conductivity Cell
4) 1.R. Absorption Spectroscopy.

10

10

18

B/11/10/310



AR [3863] — 12

T.E. (Mechanical) (Semester — 1) Examination, 2010
HEAT TRANSFER (Common with Mech. SW for Semester —11)

(2003 Course)

Time: 3Hours Marks: 100

Instructions : 1) Answer any three questions from each Section.
2) Answersto the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam table is allowed.
5) Assume suitable data, if necessary.

SECTION — |

1. @) Describethe mechanism of heat conduction. Definethermal conductivity and
discuss factors affecting it. Differentiate between isotropic and anisotropic
materials giving one example of each. 8

b) Air at 20°C blows over a50 cm x 75 cm hot plate maintained at 250°C. The
film heat transfer coefficient is 50 W/m?K. 300 W isbeing lost from the plate
surface by radiation. Calculate heat transfer rate and other side plate temperature.
Thermal conductivity of plate material is43 W/mK and theplateis2cmthick. 8

OR

2. @ Writethree dimensional heat conduction equation in Cartesian coordinate for
anisotropic material for unsteady state condition, and reduction to Fourier
equation, Laplace equation and Poisson’s equation. 6

b) A squareplate heater (size 15cm x 15 cm) isinserted between two slabs, slab
A is2 cmthick (k = 50 W/mK) and dab B is 1 cm thick (k = 0.2 W/mK). The
outside hesat transfer coefficient on both sides of A and B are 200 and 50 W/n?K
respectively. The temperature (temp) of surrounding air is25°C. If therating
of heater is1 kW, find :

1) maximum temperaturein the system
ii) outer surface temperature of the two slabs
i) draw equivalent electrical circuit of the system. 10

P.T.O.
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3. A cylindrical fuel element of nuclear reactor generates heat according to law
qg(r) =g,[1-(r/R)?], where R is outer radius of fuel element and g, is the heat
generation rate at centrein W/mg,

I) Assuming one dimensional steady state heat flow, develop a relation for
temperature drop from the centre to surface of the fuel element.

i) Find the expression for heat flow at the surface.

i) 1f the heat generated at centre is 1.6 x 108 W/m? and outside radius of fuel
element is 1 cm and thermal conductivity is10 W/mK, find temperature drop
from centre to surface.

Iv) If the heat reaching the surfaceis dissipated to a cooling medium at 50°C having
heat transfer coefficient of 20000 W/nrK, find the surface temperature of fuel
element.

OR

4. @ What isthe purpose of insulation ? Explain significance of critical radius of
insulation. Derive an expression for critical radius of insulation for cylinder
using standard notations.

b) Write short notes on thefollowing :
1) Economic thickness of insulation
i) Variation of thermal conductivity with temp in solids, liquidsand gases
i) Thermal contact resistance.

5. @ Definetime constant for asystem. What do you understand by responsetime
of atemperature measuring instrument ?What isthe relation between time
constant and time for getting response with 95% accuracy ?

b) Thin fins of brass (k = 119.4 W/mK) are welded longitudinally on a5 cm
brass cylinder which stands vertically and is surrounded by air at 35°C with
h=17 W/m2K. If 12 uniformly spaced fins are used, each 0.76 mm thick and
extending 1.27 cmradially outward from the cylinder, find heat transfer
rate from finned cylinder when its surfaceis maintained at 140°C.

OR

6. @ Derivetheformulafor rate of heat transfer, efficiency and effectivenessfor a
finwith negligible heat dissipation from tip.

16

10

10
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b) Two identical balls of pure iron and copper having diameter of 6 cm and at
initial temperature of 500°C are being cooled in oil having temperature of
100°C and heat transfer coefficient of 10 W/m?K. It isdesired that both balls
should reach atemperature of 150°C at the same time. Which ball should be
put in the oil first ? After how much time, other ball should be put in oil ?
Justify the answer and formulaused. Use following properties:

Iron — Density = 7897 kg/m?, K = 73 W/mK, Cp = 0.452 kJ/kgK
Copper — Density = 8954 kg/m?3, k = 386 W/mK, Cp = 0.383 kJkgK. 8

SECTION — 11

7. @ A pipe carrying steam runs in a large room and is expressed to air at a
temperature of 30°C. The pipe surfacetemperatureis200°C. The pipe diameter
i1s20 cm. If the total heat |oss from the pipe per meter length is 1.9193 kW/m,
determinethe pipe surface emissivity.

Use correlation Nu = 0.53 (Gr Pr)v4
and properties of air at 115°C : k. = 0.03306 W/m?K, v =24.93% 10 %m?/s

Pr = 0.687. 8
b) Differentiate between internal flow and external flow.
c) Explaintheterm convective heat transfer coefficient and itsrelation with thermal
boundary layer thickness. 4
OR

8. @ Airat 20°Cisflowing along aheated plate at 134°C with avelocity of 3 m/sec.
Theplateis2 mlong. Heat transferred from first 40 cm from the leading edge
is 1.45 kW.

Determine width of the plate. Propertiesof air at 77°C are:

Dengty = 0.998 kg/m?, kinematic viscogty = 20.76 x 10-° n?/s, Cp=1.009kJkg K,
k =0.03W/mK. Usefollowing correlation. 8

Nu, = 0.332 Re> Pro3s
b) Explain physical significance of the following dimensionless numbers:
Re, Nu, Pr, Gr 8
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9. @ Deriveexpression of Stefan Boltzmann Law from Planck’sdistributionlaw. 6

b) Determinei) thewavelength at which the spectral emissive power of atungsten
filament at 1400 K ismaximum, ii) the spectral emissive power at that wavelength
iii) the spectral emissive power at 5um . Assume black body radiation function

as 0.8081. 6
c) Definethetermirradiation and radiosity. Establish arelationship between them. 4
OR
10. @ Derivean expression for arate of radiation exchange, when aradiation shield
isinserted between two large parallel plates. 8

b) Define radiation view factor. Write expressions of view factor relations.
Calculate the view factor between two opposite sides of a hollow cube, if
view factor between two adjacent sides of it is0.2. 8

11. @ Draw thetemperature profilesof hot and cold fluidsin following types of heat
exchangers:
1) Condenser
i) Boiler
i) Cross-flow (both fluids unmixed) heat exchanger
Iv) Very long length parallel flow heat exchanger
v) Counter flow heat exchanger for fluids with same capacity rate. 10

b) A double pipe heat exchanger is made of stainless steel (k = 15 W/mK) with

inner diameter of inner tube = 1.5 cm and outer diameter of inner tube= 1.9 cm.
The inner diameter of outer pipe = 3.2 cm.

h. =800 W/n?K and h, = 1200 W/m?K
Fouling factor on inner tube surface = 0.0004 m? K/W
Fouling factor on outer tube surface = 0.0001 m? K/W

Determine:
I) Thermal resistance of the heat exchanger per unit length.

i) Percentage of thermal resistance due to fouling as compared to the total
thermal resistance.

i) Overal heat transfer coefficient based on inner surface area of inner tube. 8

OR
12. @) Derivetheexpression for average heat transfer coefficient for laminar film
condensation on avertical plate. 10
b) Discuss pool boiling curve. What isthe significance of critical heat flux in
design of evaporators ? 8

B/11/10/1,860
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T.E. (Petrochemical) (Semester — 1) (2003 Cour se) Examination, 2010
DIFFUSION AND MASS TRANSFER

Time: 3Hours Marks: 100

Instructions : 1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Use of logarithmic tables, dlide rule, Mollier charts, electronic
pocket calculator and stream tables is allowed.
6) Assume suitable data, if necessary.

SECTION —|

1. Answer thefollowing questionsin brief : 18
a) Explain molecular and eddy diffusion by giving suitable examples.
b) Describe amethod to estimate the diffusivity of avolatile solvent into air.
c) Explainwith suitable graph thetypical rate of drying curve.
d) What isthesignificance of thej-factorsfor momentum, heat and masstransfer ?

OR

2. @ A gasof carbon dioxide and air is contained in atube at 101.32 kPa pressure
and 44° C. At one point the partial pressure of CO, isP,, = 58.21 kPa and at
apoint 0.035 mdistance away, P, , = 18.76 kPa. If thetotal pressureisconstant
throughout the tube, calculate the flux of CO, at steady state. 9

b) GasA isdiffusing from agas stream at point 1 to a catalyst surface at point 2
and reactsinstantaneoudly and irreversibly asfollows: 2A — B . GasB diffuses
back to the gas stream. Derive the final equation for NA at constant pressure P
and steady state in terms of partial pressure. 9

3. @ A 0.20-m-long test tube was used to study the diffusion process in which
liquid A diffusesinto gasB. In one study the level of liquid A wasinitially 0.1
m below the top of the tube. The temperature was 25° C and the total pressure
was maintained at 1 atm. The molar flux of component A at the top of the test
tube wasfound to be 1.6 x 103 kgmol/m?.h. Find the diffusion coefficient for
Ainto gasB.Assumethat gasB isinsolublein liquid A. The partial pressure
of A at the surface of the liquid was 0.06 atm. 8

P.T.O.
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b) Solvethefollowing: 8
i) Provethat Dyg = Dgp
i) Provethat J, +J3 =0.

OR

4. @ An absorption tower has been proposed to remove salectively two pollutants,
hydrogen sulfide and sulfur dioxide, from an exhaust gas stream with molar
composition 2.0% H,S, 4.0% SO, and 94.0% air. Thegas mixtureisat 373K and
1 atm. Using an appropriate empirica correlation, calculatethediffusivity of :

a hydrogen sulfidein the gas mixture

b) sulfur dioxideinthe gas mixture. 8

b) H, gas flows through a tube of neoprene rubber having ID = 30 mm and
OD =55 mm. The pressure and temperature of the gasare 3 std. atm. pressure
and 298 K respectively. If the solubility of hydrogen in rubber isS=55 x 102

3
3m (NTP) and diffusivity of H, through rubber D, , = 1.8 x 10-° m?/sec.
m”-rubber -atm.
Calculate rate of H, loss per unit length of tube dueto diffusion. 8

5. @ A hailstonefalling freely through the atmosphere grows by transfer of water
vapor from the surrounding air saturated with water vapor. Estimate the mass
transfer coefficient (k) for a 3-cm diameter hailstone falling at a Reynolds
number of 4 x 10% Assume air temperature to be —10 C.

Usethe following masstransfer coefficient correlation for thistype of

phenomenon : [Sh Sc %% = 0.51 Re*® + 0.02235 Re”8]. 8
b) Discuss the theories of mass transfer proposed by various coworkers to
study interphase mass transfer phenomena. 8
OR

6. @ Theaverageheat transfer coefficient for natural convection fromasingle sphere
inalarge body of fluid isgiven by

3.2 3
hd d A Y cpl
24 0.6[ P~ 9Pb }( IV for Gr4 Pri? < 200

u K
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where d isthe diameter of the sphere and the fluid properties are evaluated at
the mean temperature of the sphere and bulk fluid. Using the anal ogy between
mass and heat transfer, calculate the instantaneous rate of sublimation at the
surface of angphthaene sphereinair a 145.5° C and 1 atm. Explain the analogy
between Nu = Sh, Sc = Pr, Gr = Gr .

Data:
P onthaene = 0-13 @m, D, = 5.85 x 10° /s, d = 7.5 x 10? m
par = 0.839 kg/m?, ug, = 2.3 x 10° kg/m.s. 8
b) Developthe materia balance equationsfor counter current masstransfer process
by giving the graphical representations of thefinal equation. 8
SECTION — 11
7. Thefollowing datawere obtained from wetted wall column employing aconstant
liquid flow rate:
Molar gas flow rate G, Overall mass transfer coefficient
(kmol/sec) K kmol/m?seq(kN/m?) x 10°
0.01 50.8
0.02 67.2
0.04 84.0
0.06 91.7
0.08 935
0.10 100

The relationship between the equilibrium vapor pressure P, ; (KN/nv) and the
molar concentration in the liquid phase C,, (kmol/n¥) isgivenby : P, =25C,. 16
OR

8. @ Calculatethevalueof Masstransfer coefficient and flux of masstransfer froma
sphereof naphthaleneto air at 45° C and 1 atm flowing at vel ocity of 0.4 m/s. The
diameter of sphereis25.4 mm. Thediffusivity of naphthaleneinair at 45° C

i$6.92 x 10-°m?#sand vapor pressure of solid naphthaleneis0.55 mm of mercury.
Data: 1 =1.93x107° Pas, p =1.113kg/m>

You may usethefollowing correlation :
Sh =2 + 0.552 R’ + Sco-3

Where, Sh =K, e 10
Dag
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10.

12.

b) Bromineisbeing rapidly dissolved in water. Its concentration is about half
saturated in 3 minutes. Predict the mass transfer coefficients.

A solid disc of benzoic acid 2.5 cm in diameter is spinning at 20 r.p.m. and 25° C.
How fast will it dissolvein alarge volume of water ?How fast will it dissolveina
large volume of air ? Thediffusion coefficientsare 1 x 10~° cm?/sec. in water and
0.233 cm/sec. in air. The solubility of water is 0.003 gm/cm?, its equilibrium
vapour pressure is 0.30 mm Hg.

You may use following correlation to find mass transfer coefficient :

o 1/2 vV 1/3
k=0.62D(—) (_) |
Y D

OR

a) Discussthetheory of wet-bulb thermometry. Under what conditions the wet-
bulb temperature and adiabatic saturation temperature will beidentical ?

b) Discussthe significance and application of psychometric chartsin simultaneous
heat/mass transfer operations.

a) Dryingof afood product iscarried out in an insulated tray. Thedrying air has
apartia pressure of water equal to 2360 Paand awet bulb temperature of 30° C.
The product has a drying surface of 0.05 m2/kg dry solid. The material has a
critical moisture content of 0.12 (dry basis) and negligible equilibrium moisture
content. Thedrying rateinthefalling rate period is proportional to the moisture
content and the mass transfer coefficient is 5.34 x 10 kg/m?.hr.Pa.

Calculate:
a) thedrying ratein the constant rate period in kg/m? hr.

b) thetimerequired to dry the material from amoisture of 0.22 to 0.06 (both
on dry basis).

OR

Explainthefollowing terms:

a) Free-moisture content

b) Equilibrium-moisture content
¢) Unbound moisture

d) Bound moisture.

16

18

18

B/11/10/110
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T.E. (Petrochemical) (Semester — 1) Examination, 2010
PROCESSEQUIPMENT DESIGN
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer 3 guestions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto the right indicate full marks.

5) Use of logarithmic tables slide rule, Mollier charts,
electronic pocket calculator and steam table is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. a) Discussin details about ‘ General procedure for Process Equipment design. 8
b) What arethedifferent fabrication methods used in Chemica Equipment design

and discuss any two with neat sketches. 8
OR
2. @ What are the techniques to reduce the stress concentration ? 6
b) What aretheimportant factorsfor selection of materia for process equipment
design ? 6
c) Differentiate between Mechanical Design and Process Design. 4

3. @ A flat belt is required to transmit 30 KW from a pulley of 1.5 M effective
diameter running at 300 rpm. The angle of contact is spread over 11/24 of the
circumference. The coefficient of friction between belt and pulley surfaceis0.3.
Determinetaking centrifugal tension in account, width of the belt required. I
itisgiven that belt thicknessis 9.5 mm, density of its material is 1100 kg/m3
and related permissible working stressis 2.5 MPa. 10

b) Design a cast iron protective type flange coupling to transmit 15 kW at
900 rpm from an electric motor to a compressor. The service factor may be
assumed as 1.35. The following permissible stresses may be used : 8
Shear stress for shaft, bolt and key material = 40 MPa
Crushing stress for bolt and key = 80 MPa
Shear stress for cast iron = 8 MPa
Width of key = 12 mm & number of bolts= 3.

OR
P.T.0.
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4. 3

b)

b)

Design a cast-iron protective type flange coupling to connect shaftsin order
to transmit 15 hp at 500 rpm. The following permissible stresses may be
used.

Shear stress for shaft, bolt and key material = 400 KgF/cm?
Crushing stress for bolt and key = 800 KgF/cm?
Shear stress for cast iron = 80 KgF/cm?. 10

Theload on amember consists of an axial pull of 30KN, with shear force of
15 KN, find the diameter of member according to : 8

a) Maximum Normal Shear Stress Theory
b) Maximum Shear Stress Theory

c) Maximum Principal Strain Theory

d) Maximum Strain Energy Theory

Internal pressure of athin vessel diameter 1.5 mis2 N/mm2. 6

Find minimum wall thicknessif :
a) The circumferential stress does not exceed 40 MPa.
b) The Longitudinal stress does not exceed 30 MPa.

Assume Joint Efficiency J= 1.

Calculate thickness of shell subjected to external pressure of 0.35 N/mm2. 10
Data:

Internal Diameter = 2200 mm, Internal Pressure = 0.6 N/mm?

Length of vessel = 2400 mm, Permissible stress of material =130 N/mm?

E = 210x103 N/mm2, Poisson’s Ratio = 0.3.

Number fo stiffeners = 4 and Joint efficiency = 85%

Calculate the stresses develop in shell if half coil jacket of internal diameter
120 mmisused. Materia is same as of shell.

OR

6. Write short notes on following (any four) : 16

a)
b)
c)
d)
€)

Codes and standards

Factor of safety

Nozzle compensation

Types of belt drives and their selection criteria
Pressurerelief valve and rupture disc.
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7. @ Cdculaetheshdl diameter and Nozzlethicknessof shell and tube heat exchanger :
Data: 10
Permissible stress = 95 N/mm?

No. of Passes = 2

No. of Tubes = 54 (with 2 pass U-Bundle)
Spacing between tubes = 2.5 cm (Square pitch)
B=0.7

Joint Efficiency = 85%

Pressure = 0.5 N/mm?

Nozzleinlet and outlet diameter = 75 mm

b) Enlist the process parameter useful in mechanical design of Heat Exchanger. 6

OR
8. a) DiscussFouling in Heat exchanger in details. What are the consequences of
fouling ? 8
b) For the heat exchanger datafind out diameter and thickness of shell.
Data: 8

1) Number of tubes = 64
i) Number of passes = 2
i) Outside diameter of tube =20 mm
Iv) Pitch (square) = 25 mm
v) Proportionality factor () = 0.8 (Triangular Pitch)
E= 0.7 (Square Pitch)
vi) Internal shell pressure (Pi) = 0.55 N/mm?
vii) Material isCarbon Steel
viii) Permissible stress of the material = 130 N/mm?
iX) Welding efficiency = 85%
Also find the diameter of shell if triangular pitch is selected.

9. @ What arethe different losses that can occur in storage tank ? Explain the
breathing lossin details. 6

b) Discuss the design of flat bottom cylindrical storage tanks. What are the
formulae used to get the shell thickness at different height. Also mention the
plate thicknessfor bottom plates of thiscylindrical tank. Also give design of
conical roof with considering slope 1in 5. 10
OR
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10. & Shell and bottom plate of Circular Cylindrical Tank for 12
Storage of crude oil with conical roof
Tank diameter = 20 m (Approx)
Tank height = 12 m (Approx)
Material carbon steel with permissible stress= 142 N/mm?
Joint efficiency = 85%
Superimposed load = 1250 N/m?
Density = 7.7
Platesizeavailableare
(6300 mm x 1800 mm , 5000 mm x 2500 mm, 5600 mm x 1100 mm)
b) Discuss various types of floating roofs in Storage Tanks. 4

11. @ Design an agitator on the basis of critical speed of shaft with the help of neat

sketch. 6
b) What isfunction of agitator ? Sate different types of agitator. Explain any one
agitator in detail with neat sketch. 6
c) Explainthe design consideration for designing shaft of agitator. 6
OR
12. Write short noteson : 18

a) Pipeline Design considerations

b) Bafflesanditsneed for mixing

c) Critical speed of shaft

d) ASME and TEMA CODES

e) Different types of condensers and evaporators.

B/11/10/100
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T.E. (Polymer) (Semester — 1) Examination, 2010
POLYMER CHEMISTRY —I
(2003 Course)

Time: 3Hours Marks: 100

Instructions : 1) Answer 3 questions from Section | and 3 questions from

Section 11.

2) Answers to the two Sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ Derive Carothersequation and show how it isuseful in predicting gel pointin
condensation polymerisation.

b) Classify polymeric materialsin as many ways as possible.
OR

2. @ Writethe chemical structure and repeat unit in the following cases :
i) Polymethyl methacrylate
ii) Polystyrene
iif) Polytetrafluoroethylene
Iv) Polyisoprene. 8
b) Definefunctionality. Comment on functionality of thefollowing :
1) Ethyleneglycol
i) Maeicacid
iii) Vinyl chloride
iv) Glycerol. 8

P.T.O.
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3. @ Definevariousmolecular weight averages used to characterise polymers. Why
concept of average molecular weight is needed in case of polymers ? 9

b) Describe any one method for determination of molecular weight of apolymer

indetall. 9
OR
4. @ Based onthefollowing data: 9
Fraction Wt. Fraction M.W.
A 0.80 34,000
B 0.07 2,50,000
C 0.03 1,70,000
D 0.05 3,80,000
E 0.05 4,00,000
Calculate M ;, M, and polydispersity index.
b) Explainend group analysisindetail, illustrate with suitable example. 9
5. @ Explainthe concept of polydispersity and polymer molecular weight
distribution. Can polydispersity be less than one ? 8
b) Draw the graph for molecular weight distribution of two hypothetical polymers
having same M, but different polydispersity index. 4
c) WhatisMark Howink equation, giveitssignificance ? 4
OR
6. @ Write ashort note on gel permeation chromatography. 6
b) How molecular weight distribution affects melt viscosity, tensile strength and
impact strength of a polymer ? 6
c) Write an informative note on membrane osmometry. 6
SECTION — 11
7. @ Givefive pointsof comparison between bulk, suspension, solution and
emulsion polymerisation. 10
b) Explaininbrief thefollowing:
1) Plasmapolymerisation
ii) Phasetransfer catalyst. 6

OR
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8. Justify thefollowing statements:
1) In emulsion polymerisation the monomer droplet works as areservair.
ii) Itisdifficult to get high molecular weight by solution polymerisation.
i) During condensation polymerisation removal of by productsis essential.
Iv) Anionic polymerisationisalso known asliving polymerisation.
V) Polymers can be crosslinked by various modes.

vi) Increasinginitiator concentration in bulk polymerisation generally decreases
themolecular weight.

9. @ Discussdifferent typesof initiators used for freeradical polymerisation, with

examples.

b) How inhibitors are removed on laboratory scale ? Give one example of an
inhibitor.

c) Enlist and explain the sourceswhich initiate the decomposition of initiators.
OR
10. @ Describethe effect of retarders, inhibitors and chain transfer agents on rate of
polymerisation.
b) Explaininbrief thefollowing:
1) Melt polycondensation
ii) Solid phase polymerisation.
c) Givemechanismof :
I) Cationic polymerisation
i) Anionic polymerisation.
11. @ Derivean expression for kinetics of condensation polymerisation with or
without catalyst.
b) What isgelation and gel point ?

OR

12. @ Explainring opening polymerisation with suitable example.
b) Explain polyaddition polymerisation.
¢) What isthe need for stoichiometric control in condensation polymerisation ?

16

8

10

5

B/11/10/110
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T.E. (Mech.) (Semester — 1) Examination, 2010
COMPUTER ORIENTED NUMERICAL METHODS
(Common with Mech.S/W for Semester — 1)
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answersto the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION —|
UNIT -1

1. A) Using Simplex method, maximizethefollowing:
Z=-Xq + 33Xy, —2X3
subject to, 3x; —X, + 3X3 <7
— 44X, + 3%, + 8X3 <10
X1, Xoy X3 2> 0 12

B) Definewith oneexampleeach:
I) Truncation error
i) Round-off error
i) Relativeerror. 6

OR
2. A) Heat flow ratedueto radiation isgiven by Stefan-Boltzmann'slaw asfollows:

Orog = 0Ae T, where

o = 5.67x108 W/mZ4

€ =0.8

A = Surface area of arectangular plate with length ‘I’ m and width ‘b’ m.

T = Absolute temp. of the plate

Calculate the error caused in calculation of q, if measurementsof |, b and
T aremade asfollows:

| = (3 +0.0002) m

b=(2+0.0001) m

T = (800 + 0.01) k 10
P.T.O.
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B) Defineand explain:
I) Basicvariables
i) Slack variables
i) Objectivefunction
Iv) Linear programming model. 8

UNIT -2

3. A) Thedeflection of acantilever beam from itsoriginal position at different
locations on the beam is as follows::

X (location in ‘cm’) 0 2 4 6
d (deflection in ‘mm’) 0 0.1 | 017 |0.28

Find out the location (value of x) at which deflection d = 0.15 mm. 8
B) Writeaprogramfor fitting astraight line using least square technique, through
given points (‘n’ inno.) as, (X1Yq) --- Xy Yp)- 8
OR

4. A) Fit acurve of type PV" = C to the following data
V(m3 0003 0005 0015 0.025
P(bar) 10 7 3 1 8

B) Writeaflow-chart for Lagrange's interpolation method to find the val ue of
‘yi forgiven‘x,’ if ‘n’ no. of datapoints, viz (X, y;)...(X,, y,) are given. 8

UNIT -3

5. A) Thedistance travelled by a particle at different timeinstantsis given below.
Using Newton’s forward difference differentiation method, calculate its
velocity at t = 7 sec.

t(sec) 0 5110 | 15| 20
S(m) 0 10 | 35 | 70 | 120 8

B) ExplaintheLU. Decomposition method to solve‘n’ no. of linear simultaneous
eguationsin ‘n’ unknowns.

(Only step-by-step procedure is expected. No flow-chart/program is
expected). 8
OR
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6. A) A slender metal rod subject to temperature variation along itslength resultsin
thefollowing equations, indicating the temperature distribution.
4T, +2T,=80
3T, +4T,+2T,=170
3T, +4T5+ 2T, =260
3T5+4T,=250
Calculate the temperatures T,, T,, Ty and T, using Gauss-Jordan method. 8
B) Write aflow-chart for backward difference differentiation procedure if ‘n’

no of data points are given. 8
SECTION — I
UNIT -4
7. A) Solve by smpleiteration (successive approximation) method with accuracy
o L COSX
criterion as0.01 and initial guessas0.5. X = & 8

B) Thevelocity of acar measured at different timeinstantsis asfollows:
Time (sec) 0 2 4 6 8 10 | 12

Velocity (m/s) | O 3 6 15| 25 | 40 | 60

Using Simpson’'s % " rule, calculate the distance travelled by the car in 12

seconds. Also draw the flow chart for the same. 8
OR
4 dx _ .
8. A) Calculate | 1o using Gauss-L egendre 2 point formula. 8
2

B) Solvethefollowing equation using Newton Raphson method with initial guess
value as 0.8 and accuracy criterion as 0.01
x3—x2-x+1=0
Explain thelimitations of Newton-Raphson method with simple sketches. 8

UNIT -5

dy 1+ xz)y2

9. A) d_x = T
X y
0 1

0.1 | 1.06

02 | 1.12

03 | 121

Evaluate 'y’ at x = 0.4 by Miln€e's predictor-corrector method. 8
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B) Draw aflow-chart for finding solution of adifferential equation y’=f (x,y)
using modified Euler’s method. 8

OR
10. A) Solvethefollowing differential equationssimultaneoudly :

ﬂ:2y+z j—)z(:y—?;z

dx
y(0)=0
z(0)=0.5
Findy (0.1) and z(0.1) using Runge-Kutta method. Take h =0.1. 8
B) Draw aflow-chart for solution of adifferential equation usingTaylor’s series
method. 8
UNIT -6
du_du . . .
11. A) Solve o5t = e using explicit (Schmidt method).

Atx=0andx =0.5,u=1for al vauesof ‘t’
Att=0,u=2x+1for0<x<05
Takeincrementin ‘x’ as0.1 and increment in ‘t’ as 0.01.

Find all valuesof ‘u’ fort=0tot=0.02. 10
. o . 0%
B) Draw flowchart for solving hyperbolic partial differentia equati ony = P 8
OR
12. A) Solvethefollowingeq™:
d°u_d°u
ox®  ot’

At t=0,u=sn2x 0<x<05

At x=0andx =0.5,u=1for all valuesof ‘t’.

Find the values of ‘U’

at=003forx=0tox=0.5

Take Ax =0.1and At =0.01 10
3T 9T _

B) Draw flow chart for sol" of Laplace eq", i.e. ny oy 0. 8

B/11/10/1515
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T.E. (Information Technology) (Semester — 1) Examination, 2010
(2003 Cour se)
MANAGEMENT INFORMATION SYSTEMS

Time: 3Hours Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
sheet.
2) Use of logarithmic tables, dlide rules and electronic pocket
calculator is allowed.
3) Neat diagram must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |
1. @ What isInformation System ? Explain various activities performedin
information system. 8
b) What isorganization behaviour ?Write importance of Organizational Culture
and Organizational Power in an organization. 8
OR

2. 8 Explainthebasic model of organizational structure. Comments on its span of
control. 8

b) MIS creates aimpact on the organizational function, performance and
productivity. Justify with suitable example. 8

3. @ Explainroleand applications of MISininsurance industry. 8

b) What arethe mgjor tasks performed by Personal Management System ?What
are the various subsystems a Personal Management System uses to perform
those tasks ? 8

OR

P.T.O.
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4. @ What isservice ? How Information Systems helpsin Hotel services ? 8

b) What is production system ? Explain how Information Systems supports
detail working of the operation, allocation and planning of production
management. 8

5. @ What isBusiness Process Outsourcing ?Write importance challengesin BPO
management. 8

b) With suitable diagram explain Enterprise Management System. 10
OR
6. @ WhatislnformationTechnologyArchitecture? Explainwith suitable examples. 8

b) Explaintangible and intangible benefits of using an ERP system for an
organi zation. 10

SECTION — 11

7. @ Explain how do organization implement the changerequired using I T to
transform organi zation and create new structure. 8

b) Explain various models used in e-commerce. Also explain various resources
required for setting e-commerce firm. 8

OR

8. @ How Web Management Service helps companies to manage their e-business
infrastructure much more effectively ? 8

b) What is CRM ?Write the challenges and trends in Customer Relationship
Management. 8

9. @ What isdecision ? Discusstherelevance and role of MISin various phasesin
decision making. 8

b) What isdatawarehouse and how it isuseful in managerial decissonmaking? 8

OR
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10. @ Explain Simon’smodel of decisions making. Also explain main features of
DSS. 8

b) Explain major activities of Geographic Information System. Also explain how
GISisused for DSS. 8

11. @ What ishacking ? How encryption is used asatool for security management ? 6

b) Explainpotential security problemsinincreasing useof intranets and extranets
in business. 6

c) What isbiometric security ? Explain the benefits of biometrics security over
traditional security methods. 6

OR

12. 8 What isinformation system security ?Writethe basic objectives of information
system security. 6

b) Distinguish between computer crime versus computer abuse. Give examples
to explain your answer. 6

c) What are mgjor business driversfor global (IT) Information Technology ? 6

B/11/10/1,990
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T.E. (Information Technology) (Semester —11) Examination, 2010
HUMAN COMPUTER INTERFACE
(Course 2003)

Time: 3Hours
Max. Marks: 100

Note: 1) Answer question 1 or 2, 3or 4,and 5 or 6 from

Section — | and question 7 or 8, 9 or 10 and 11 or 12
from Section — I1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Figuresto the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION — |
1. @ Expressyour opinion-A design should be User-Centric. 8
b) Explain the difference between slips and mistakes with the help of suitable
example. 8

OR
2. @ We can't measure user friendliness. Asaresult this concept is not too useful
when designing interfaces. | nstead weidentify specific thingsabout theinterface
that we can measurethat relate to the effectiveness and success of the product.
There are at least five specific attributes that describe an interface's
effectiveness. Explain three of these measurable quantities we can useto

determine success. 8
b) Discusstheimpact of inefficient screen design on processing time with an
example. 8
3. a Explain OAIl and keystroke level model. 10
b) Explainfollowing user centered design principleswith referenceto aninterface
you know

» Placethe user in control
» Reduce a user’s memory load
» Makethe user interface consistent. 8

OR
P.T.O,
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4.

10.

a) Explain three types of users and how to accommodate their to make a more

usableinterface. 10
b) Explainguidelinesfor dataentry and datadisplay. 8
a) What is participatory design ? Explain the advantages and disadvantages of
participatory design. 8
b) Explain the processesof design. If your system interface is poorly designed,
what are the problems user may face ? 8
OR
Write short note on (any two) : 16

 Scenario and pattern
* LUCID
» Threepillarsof interface design.

SECTION — 11
a) Explaindifferent interaction styles. 8
b) Distinguish between thetiled windows, overlapping windows and cascading
windows and explain how a particular style can be picked. 8
OR

a) Listand explainthe stepsof usability testing. What are the limitations of such
testing ?

b) Explaindifferent Menu Styles.
a) How do wethink CSCW islikely to affect our livesin the future ? Justify
your answer with examples.

b) Compare online and offline documentation.
OR

a) What isfaceto face communication and asynchronousinteractionsin CSCW ?
Explain any two applications of each. 8

b) Listany four bad error messages encountered by you and suggest guidelines
for presenting them in an effective way. 8
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11. @ Some of the favorite techniques of web pages these days include automatic
scrolling text boxes, moving marquees, and constantly running animations
(e.g. for icons). Discuss these features in terms of web design guidelines. 10

b) Explaintheroleof HCI inanimationindustry. 8
OR
12. Write short notes on (any two) : 18

» Multimediadocument searches
» OAI model for web site design
» Comparisons of pointing devices.

B/11/10/1,985
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T.E. (Bio-Technology) (Semester — 11) Examination, 2010
CHEMICAL REACTION ENGINEERING -
(Common to Chemical)

(2003 Course)

Duration : 3Hours Max. Marks: 100

Instructions : 1) Figures to the right indicate full marks.
2) Use of programmable calculator is not allowed.
3) Draw a neat sketch wherever necessary.
4) Make necessary assumptions wherever required.
5) Answer any three questions from Section | and any three

guestions from Section |1.
SECTION - |

1. @ Theprimary reaction occurring in homogenous decomposition of nitriousoxide
is found to be N,O — Ny + 3,0, with rate —,_ = k,[N,O]%(1 + k[N O]).
Devise mechanism to explain the observed rate. 8
b) Write short noteon : 8

I) Temperature dependency of rate constant from Transition state theory.
i) Temperature dependency of rate constant from Arrhenius theory.

OR
2. @ Explainclassification of chemical reactionswith suitable examples. 8
b) i) Differentiate between elementary and nonelementary reactions. 8

i) Differentiate between molecularity and order of reaction.

3. The kinetic data on reaction of sulphuric acid with diethyl sulphate in agueous
solution at 22 asfollows. Find rate equation for thisreactionif initial concentration
of acidis5.5 mol/lit. 16

Time Min| 0| 41| 48 | 55 | 75 | 96 | 127 146 162|180 | 194 | 212 | 257 | 318 | 368

Conc. of
sulphate

0(118({138|163| 224 |275|331 3.7/6 38(411(431|445|48| 51 |53

OR

P.T.O.



[3863] — 169

4. Sucroseishydrolysed at room temperature by action of enzyme sucrase. Following
kinetic dataare obtained in batch reactor by starting run with sucrose concentration
C,,= 1.0 mmol/lit. and enzyme conc. of 0.01 mmol/lit. Show by calculation

whether these datafit kinetic equation. 16
—r, =k.C,.C_/(C, + M). Determine k and M.
C, 0.84 {068 053|038 0.27 0.16]| 0.09 [ 0.04 | 0.018
tmel v 15 3|4 5 6|7 |89
min
5. The liquid phase decomposition of A is studied in MFR. The results of steady
state runs are as follows. Find the holding time required in PFR aswell as MFR
to obtain 75% conversion in feed withinitial concentration of 0.8 mol/lit. 18

Inlet Conc. | Exit Conc. | Holding time, sec
2.00 0.65 300
2.00 0.92 240
2.00 1.00 250
1.00 0.56 110
1.00 0.37 360
0.48 0.42 24
0.48 0.28 200
0.48 0.20 560
OR

6. Laboratory measurements of rate as function of conversion for an isothermal
gaseous decomposition A = 3B are as follows. The data was collected at 150 C
and 10 atm. with equimolar mixture of A and inerts.

I) Calculate total volume of MFR in series to achieve 80% conversion with
intermediate conversion of 50%
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i) Calculatetotal volume of PFR in seriesto achieve 80% conversion with

intermediate conversion of 50%. Datais asfollows 18

X, -, mol(lit.s)

0 0.0053
0.10 0.0052
0.20 0.0050
0.30 0.0045
0.40 0.0040
0.50 0.0033
0.60 0.0025
0.70 0.0018
0.80 0.00125

SECTION — 11

7. @ Consider parallel decomposition of A with R, S, T as products withr = 1.0;
r,=2C,, r.= C,2 Determine maximum conversion of desired product T that

can be obtained in PFR and MFR when initial concentration 5 mol/lit. 16
b) DefineYield and Selectivity. 2
OR

8. Liquid A decomposes into R and S with rates r, = k,.C % r. = k.,C,;
k, =0.4 m?/(mol/min); k, =2 min*. An agueous feed containing A (C, , = 40 mol/md)
enters reactor and decompose. Find the operating conditions which maximizes

C.inMFR. 18
9. @ Write short note on Optimum Temperature Progression. 6

b) Determineequilibrium conversion for following elementary reactionA=R. 10
Data: AG® =—14130 J/kmol , AH} =—75000J/mol; C , = C,, = constant.

Construct plot of temperature Vs conversion and determine the optimum
temperature.

OR
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10. Thereversiblefirst order reactionA = Rwithrate—, =k ,C, —k,C_ iscarried out
in PFR. Determine the optimum temperature in reactor if permissible feed
temperature is 95°C and feed rate is 1000 mol/min. Conversion expected is 80%
and C,,=4mol/lit. and C_,= 0. Cal cul ate space time needed for 80% conversion
if F,,= 1000 mol/min. with C, ;=4 mol/lit.

12.

Data: k, =34 * 10° exp. (—48900/RT), min
k,=1.57* 10" exp. (-123800/RT), min™

E in Jmol

16

A sample of tracer was injected into a vessel and effluent concentration was
measured asfunction of time. Construct C and E curve and determinethefraction
of material leaving the vessal that has spent 3 and 6 min. and fraction of material

that has spent 7.75 and 8.2 min. in the vessel.

t, min

C, gm/cc

t, min

C, gm/cc

0

7

4

8

3

9

2.2

0
1
5
8

10

15

10

12

0.6

8

14

0.

Ol | W |IN|PF

6

16

0

OR

16

The concentration readings are given below represent continuous response to a
pulse input into closed vessel. The vessel is to be used as reactor for
decomposition of liquid A. The reaction stoichiometry are given by —, =k.C,,

k = 0.10 mm. Calculate the conversion of reactant A in real reactor. 16

t, min

0

5

10

15

20

25

30

35

40

C

pulse

0

3

5

5

4

2

1.5

1

0

B/11/10/100



AR O [3863] — 20

T.E. (Mechanical) (Semester — I1) Examination, 2010
METROLOGY AND QUALITY CONTROL

(2003 Cour se)

Time: 3Hours Max. Marks: 100

N.B.: 1) All questions are compulsory.
2) Figuresto the right indicate full marks.
3) Assume suitable data if necessary.
4) Answer to the Sections — | and |1 should be written separately.

SECTION — |
1. 8 Compare the end standard and line standard. 6
b) Define straightnessand flatness. Explain with neat sketch method of checking
straightness of straight edge by wedge method. 10
OR
a) Describe with neat sketch the principle of working of an autocollimator and
stateits application. 8
b) Designa‘workshop’ type GO and NOGO Gauge suitable for 25H7 the value
of IT7 = 16i and the diameter step 18 and 30. 8

2. @ Explainwith pneumatic circuit diagram the solex pneumatic comparator. Explain
advantages and limitations of pneumatic comparator.

b) Explain ssgmamechanical comparator.

OR
2. @ Explainthedifference between primary texture and secondary texture. 4
b) Write short note on : 8

1) Constant deviation prism
2) Angledekor.

c) A 1.45 mm dlip gauge is being measured on a gauge length interferometer
using aCadmium lamp. Thered and blue wavelength emitted by thislamp are
0.643850537 um and 0.47999360 um . Calculate the nominal fractionsexpected
for the gauge for red and blue wavelength. 4

P.T.O.
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3. @ Derivetherelationfor width W and depth h by const. chord method. Calculate
chord length and its distance below tooth tip for a gear of module 5 mm and
pressure angle 20°.

b) Derive an expression for best wire size for measuring effective diameter.
Calculate diameter of best size of wirefor M, x 2.5 screw. Explain Rack
correction and compression correction.

OR
3. Write short notes (any three) :
1) Co-ordinate Measuring Machine
2) Parkinson’s Gear Roller Tester
3) Tomlinson’s Surfacemeter
4) Types of pitch errorsin screw thread.

SECTION — 11

4. @ Differentiate between:
1) Vendor rating and Vendor quality rating.
i) Quality Control and Quality Assurance.

b) Explainthe concept of quality defined by Juran, Crosby, Deming and Taguchi.

OR
a) Explain Quality Poalicy.

b) Thebalance between cost of quality and value of quality gives optimum quality
of design. Discuss.

c) Explain spiral progressin quality system.

5. @ Differentiate between Chance Cause and Assignable Causes.

b) A manufacturer purchases small boltsin cartons that usually contain several
thousands bolts. Each shipment consists of number of cartons, as a part of
the acceptance procedure for these bolts, 400 bolts are selected at random
form each carton and are subjected to visual inspection for certain defects. In
a shipment of 10 cartons the respective percentages of defectives in the
samplesform each cartonare0, 0, 0, 5, 0.75, 0, 2, 0.25, 0.25 and 1.25. Doesthe
shipment of bolts appear to exhibit statistical control ?

c) Distinguish between P-chart and C-chart.
OR
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5. a)

b)

Explainthefollowing OC curve characteristic: 8
1) Changing of lot size

2) Changing samplesize

3) Change of acceptance number

4) Change of sample size.

For the following data, calculate sample size and AOQ for single sampling
plan:

1) Probability of acceptance for 0.6% defective is 0.9397

2) Lot sizeN = 10,000

3) np=25.

Defectives found in sample are not to be replaced. 8

6. Write short notes (any three) : 18
a) Quality Audit
b) TS 16949

c)
d)

Process Capability Index
DMAIC.

B/11/10/1,205
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T.E. (Civil) (Semester — 1) Examination, 2010
STRUCTURAL DESIGN —1 (2003 Course)

Time: 4 Hours Max. Marks: 100

Instructions: 1) Attempt Q. 1 or Q. 2, Q. 3 or Q. 4 from Section | and

Q.5 or Q.6, Q.7 or Q.8 from Section 1.

2) Answers to the two Sections should be written in separate
answer books.

3) Neat diagram must be drawn wherever necessary.

4) Figure to the right indicates full marks.

5) Assume suitable data, if necessary.

6) Use of cell phone is prohibited in the examination hall.

7) Use of electronic pocket calculator IS: 800 and steel table
is allowed.

SECTION — |

1. @ What arethe advantage and disadvantage of constructionin structural steel ? 5

b) An I-section use as a bracket connected to flange of column as shown in
fig. 1 b. Columniscarrying aload of 120 kN at free end at adistance of 250 mm
from the column flange. Design the welded connection. 12

250 mm

| 170 mm l

Fig.1b
P.T.O,
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c) A tiemember of aroof truss carriesaload of 200 kN. Design asection using
unequal angle with longer leg connected to gusset plate. Also design the
bolted connection. 8

OR

2. 8 Differentiate between black bolt and HSFG bolts. Explainin detailswith
sketches. 7

b) AnlISLB 300 @ 37.7 kg/m secondary beam transmitsan end reaction of 125 kN
to the web of ISHB 400 @ 77.4 kg/m main beam. Design bolted framed
connection. Top flange of both the beams are at same level. Draw the neat
sketch showing design detalils. 10

c) A strut of atower carriesan axial load of 200 kN resulting due to wind load.
The unsupported length of member is3 m. Design asingle angle section with
welded connection and draw the sketch with design details. 8

3. @ State and explain the design steps for the design of gantry girder. 9

b) A simply supported beam of 5 m effective span carriesuniformly distributed
load of 30 kN/m on entire span along with a central point load of 50 kN.
Compression flange of beam islaterally supported only at ends and centre of
beam. The ends are restrained against torsion. Design a cross section of
beam and apply usual checks. 16

OR

4. @ Caculate the moment resisting capacity of a built up beam comprising of
ISMB 450 @ 72.4 kg/m with aflange plate of 250 mm x12 mm one each on
both flange. Also calculate maximum superimposed uniformly distributed
load the beam can carry on simply supported span of 6 m. The compression
flangeislaterally restrained throughout the length. 12

b) Design cross section of awelded plate girder carrying uniformly distributed
load of 120 kN/m on entire span of 18 m. The compression flangeislaterally
restrained throughout the length. Also design the end bearing stiffener. 13
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SECTION — 11

5. @ AtrussasshowninFig.5aisused for anindustrial building situated at Pune.
The truss is covered with A C sheet. Calculate Panel point dead load, live
load and wind load for the truss. Assume k; = 1, k, = 0.9, k; = 1, Coe =~ 0.7
Coi = + 0.5 and spacing of truss= 3 m. 15

Fig.5.a

b) A foot over bridge as shown in Fig. 5 b is subjected to live load of 5 KN/m?
and dead |oad of 1.2 kN/m?2. The clear availablewidthis2.8 m and height of
trussis 2 m. Design the cross beam for the bridge. 10

Ug U] Uz U3 U.: Us U(_ U-, Ua

2 =

Lo L, L, L, L, Ly s - 0y
8 panels @ 2.5m=20m

Fig.5.b
OR
6. @ For thetrussshownin Fig. 5 a, panel point dead load, live load and wind
load are asfollows. Design members U,Uc, L 4L and UcL,. 13
S. N. Type of load Inter mediate panel point load in kN
01 Dead load 03
02 Liveload 02
03 Wind load 05 (suction)

b) For thefoot over bridge shownin Fig. 5 b, design the members U ,Ug, L sL ¢
and UL ,. RCC slab of 120 mm thick is provided as flooring. Clear width
is2.8 mand liveload is4 kN/m?. 12
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7. @ A column consists of two channel sections placed face to face subjected to
an axial force of 800 kN. The unsupported length is 10 m. Assuming column
to fixed at both ends, design the section. Also design suitable lacing system

and draw the design sketches. 20
b) Explain merits and demerits of cold formed light gauge section. 5
OR

8. @ Design a column base for an axial load of 400 kN and bending moment of
75 KNm. A section ISHB 400 @ 77.4 kg/m is used as acolumn. The bearing
stress in concrete is 4 N/mm2. 15
b) Explainfollowingterm with respect to light gauge section. 10
1) stiffened element
ii) unstiffened element
i) multiplestiffened element
iv) flat widthratio
v) effectivedesign width.

B/11/10/890
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T.E. Production (Semester —I1) Examination, 2010
MACHINE TOOLS AND ADVANCE MANUFACTURING SYSTEMS

(2003 Cour se)

Time: 3Hours Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate books.

2) Neat diagrams must be drawn wherever necessary.

3) Black figures to the right indicate full marks.

4) Use of electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

6) From Section—1,s0lve Q. 1 or Q. 2, Q. 30or Q. 4,Q. 5or
Q. 6 and from Section — 11, solve Q. 7 or Q. 8, Q. 9 or Q. 10,
Q. 11 or Q. 12.

SECTION — |

1. The component showninfig. No.—1, isrequired in medium batch quantitiesand
isto be machined on aturret automatic machine. Design and draw a set of
plate cam for this purpose and also work out the following requirements: 18

1) Sequence of operation
ii) Tooling layout
lii) Tablefor cam angle, cycletime
For turning, cutting speed — 30 m/min and feed — 0.20 mm/rev.

For grooving, cutting speed — 15 m/min and feed — 0.10 mm/rev.

L
T T
$30 -t |- "*?I" T
| o |
> R o |
aleme oy~ 5
515 g T

All dimensionsarein mm
Fig. No-1
OR

P.T.O.
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2. @ Discuss steps for cam design.

b) Compare single spindle automat with multi spindle automat.

c) Explain progressive action multi spindle automatic machine.
3. @ State and explain co-ordinate systems used in NC/CNC machine.

b) Explain difference between NC, CNC and DNC machine.

OR

4. @ Discuss machining centre and turning centre.

b) Explain different feed back devices used for position and velocity controls.
5. @ Explain nano machiningin detail.

b) Write short noteson :
1) Galvanisng
i) CVvD.

OR

6. @ Explainreasonfor using different surface coating onthe material and list

methods available for surface coating.

b) Write short noteson :
I) Micro-machining

ii) Electro-plating.
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SECTION — 11

7. @ What are the methods used for balancing assembly lines ? Explain each in
brief. 8

b) A eight station transfer machine has an ideal cycle time of 30 seconds. The
frequency of line stopsis 0.075 stops per cycle. When aline stop occurs, the
averagedowntimeis4.0 min. Determine:

I) Average production rate parts/hr.
ii) Lineefficiency
i) Proportion downtime. 10

OR

8. @ The precedence relationship and element times for assembling a new model
of product isgivenin the table below. Ideal cycletimeis 1.2 min.

Wokdement | 1 | 2| 3|1 4|5 6 7 8 9 10
Te (min) 05(03/08|0.2|01 06|04 |05 03] 06
Pr edecessor - 111|122 | 31]45|56|7,8/6,9

I) Construct precedence diagram.
i) Assign work element to station by RPW method.
ii) Compute balance delay. 10

b) Differentiateflow lineswithout storage bufferswiththat of with storagebuffers. 4
c) Classify theautomated material handling equipments. 4
9. @ Classify FM S based on different criterias. 8

b) Explainwith neat diagram, Computer Integrated Manufacturing Systems
(CIMYS). 8

OR
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10. @ What are the advantages of simulation of manufacturing systems ? Which
softwares are used ? 8

b) What are different Robot configurations ? Explain the terms used :
1) Work volume
2) System accuracy
3) Degree of freedom
4) Precision movement. 8

11. @ Explainwithneat ketch, any type of adaptive control usedin C.N.C. machines. 8

b) Describe the factors which affect the performance and quality of C.N.C.
machines. 8

OR

12. @) Explain the maintenance policy, procedure and schedule adopted for C.N.C.
machine mai ntenance. 8

b) Writeanoteon:
I) Tool storage and changing system on C.N.C.
i) Tool wear monitoring system. 8

B/11/10/145



AR O [3863] — 38

T.E. (Production) (Semester —11) Examination, 2010
METROLOGY AND QUALITY CONTROL
(2003 Course)

Time: 3Hours

SECTION — |
1. @ Defineerrors, explain following types of errors. 5
1) Random error
2) Alignment error
3) Contact error
4) Parllax error
b) Definewringing of slip gauges and manufacture of slip gauges. 5
c) Explainwith neat sketch the clinometer. 6
OR
2. @ Writeashort noteon:
1) Auto collimator 5
2) Classification of standards 5
3) Calibration of dial indicator 6
3. @ Determinethesizeof plug gaugefor 60H-Fg diameter 60 fallsin between S0to
80
i = 0.45 3/D +0.001D
Fundamental deviation for shaft = —5.5D%-41
IT7=16i,IT 8=251. 10
b) What arethelikely errorsthat can occur while manufacturing aprecision gear ?
Describe the effect of these errors on the performance of the gear. 6
OR
4. @ Draw the set up and describe the procedure of checking squareness of cross
dideof alathewith referenceto longitudinal guideways. 4
b) Differentiate between mechanical and pneumatic comparator. 6
c) Explainwith neat sketch Johnson’s Mikrokator. 6

P.T.O.
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5. @ What are the factors affecting surface roughness ? 3
b) Explain following methods of measuring surface roughness. 6
1) Profilometer

2) Profilograph

¢) What isthe phenomenon of interference of light rays?\What arethe conditions
under which this phenomenon takes place ? Draw the band structure obtained

for following surfaces. 9
1) Concave surface

2) Flat surface

3) Convex surface

OR

6. @ Writeashort noteon: 18
1) Gear toothvernier caliper
2) Floating carriage micrometer

3) ThePitter —-NPL gauge interferometer.

SECTION — 11

7. @ ExplainJduran’scontributionto quality control and sketch Jurantrilogy diagram. 8

b) Explain Quality costswith their categories. 8
OR
8. a) Describe TQM philosophy. 8

b) What is QFD ? Explain with neat sketch house of quality. 8
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9. a Draw the OC curve and explain Producer’s and Consumer’srisk, AQL and

AOQL. 8
b) The following table shows the number of defects found in 12 similar big
castings.
Casting No. 1213|4567 8| 9]|10|11|12
No. of defects | 8 15| 14| 13| 20| 17|14 9| 11| 12| 16| 14
Compute the control limits for the process and piot the control chart. Write
the comments about the process. 8
OR
10. a) Explainwith neat sketch double sampling plan.
b) What isMalcom Balbridge National Quality Award ? Explain.
11. @ What arethetools and techniques used in quality circle for problem
solving ? 10
b) Explainindetail DMAIC. 8
OR
12. Write short notes on (any three) : 18

a Trendsin control charts

b) Zero defect
c) 1SO 14001

d) Implementing | SO 9000 quality standard

€) Design of experiments.

B/11/10/145
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T.E. (Electrical) (Semester — 1) Examination, 2010
DESIGN OF ELECTRICAL MACHINES (2003 Cour se)

Time: 3Hours
Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions from

Section 1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION - |
1. @ Explainthe modern trendsin design of electrical machines. 6
b) Why the cooling isvery sophisticated in large turbo-generators ? Explain
hydrogen cooling method for alternator. 5
c) Classify the magnetic materials. To design magnetic circuit of electrical
machines which type of materialsis used. Why ? 5
OR
2. @ Explaintheinsulating materialsused in modern electrical machines. 5
b) Derivethe expression for heating time constant. 6

c) A 500 MW direct water cooled turbo-generator has stator copper loss of
800 kw. Thewater inlet temp. is38°C and the outlet temp. is68°C.Calcul ate
amount of water required per second. Also cal culate the area of water duct in
each subconductor if there are 48 slots with 2 conductors per slot and each
conductor is subdivided into 32 subconductors. The velocity is not to be

exceed 1.0 m/sec. The pumping pressureis 300 KN/m?2. Cal cul ate the power
of water pump if itsefficiency is0.6. 5
P.T.O,
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3. 3
b)

C)

4. a)

b)

5. a)
b)

Explain the advantages of star connected three phase transformers.

Explain why power transformers are designed with high value of leakage
reactance.

Determine the main dimensions of the core and window for a 1250 KVA,
33/6.6 kv, 50Hz, 3-phase, coretype, power transformer based onthefollowing
information of design parameters. Max. flux density inthecoreB = 1.5T,
current density = 2.5 A/mm?, window space factor = 0.21, net area of three
stepped core = 0.6 d? window proportions = 3: 1, full load magnetic loading
to mmf ratio = 1.687 x1075.

OR

Explain theroll of thefollowing in power transformer operations.
1) Bresther

ii) Conservator

i) Explosionvent

Iv) Temperatureindicator

v) Buchholzrelay.

Estimatesthe main core dimensions, the number of turns, inthetwo winding
and the conductor sections in a 25 KVA, 3-phase, 6600/440V, delta/star,
50 Hz, core type transformer with following data. Stepped core for which
area factor is 0.56, space factor for window = 0.25, volts per turn = 2.1V,
current density = 2.36 A/mm?2, maximum flux density = 1.1 T.
Derivetheformulafor the axial forces developed in the transformers.

Calculate the active and reactive components of no load currents of asingle
phase, 50 Hz, 6600/400V, coretypetransformer with thefollowing particulars.

Mean length of flux path = 250 cm,

Cross sectional area of core = 140 sg.cm.

Max.flux density =1.2°T

Specific corelossat 1.2 T = 2.3 W/kg

Ampereturns per cm for transformer steel at 1.2 T = 6.5.

Theeffect of jointsisequivalent to that of anair gap of 1 mminthe magnetic
circuit.

OR

4

10
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6. )
b)

c)

7. a)

b)

8. a

b)

Explain the factors on which the temperature rise of the transformer depends.
What isthermal rating of the transformer ?
Enlist the routine tests carried out on atransformer and in short explain the
significance.

SECTION — 11

Derivetherelation relating rating of a3-phaseinduction motor withitsmain
dimensions. Clearly state the units and meaning of each symbol used.

Find the main dimensions and the number of turns per phase for a 415 V,
50Hz, 11kw, 1440rpm, 3-phase cage induction motor using following data:

Sp. magnetic loading = 0.46 wh/m?
Sp.electric loading = 30000A/m

Full load efficiency = 87%

Full load power factor = 0.88

Stator slots/pole/phase = 3

Full pitch winding with 60° phase spread.

Find cross-sectional area of stator conductor choosing current density of
4.8A/mm?,

State any other assumptions used.
OR

Explain the factorswhich are to be considered whil e sel ecting the number of
stator slots of an induction motor.

For good overal design find the main dimensions and the number of the
turns per phase of a 3-phase, 50 Hz, 415V, 37 kw, 6-pole, delta connected
sg.cage induction motor. Assume,

full load efficiency = 0.89
full load power factor = 0.89
B, =045T
ac = 31000 A/m
State whether ventilating ductswill be used.

63

6

8



[3863] — 63 4 AR

9. @ Listthefactorswhich areto be considered when estimating the length of air
gap in an induction motor. Explain the effect of length of air gap on the
overloading capacity of 1.M.

b) Explain why the choice of number of rotor slotsin three phase induction
motor iscritical.
OR

10. a) Explain the phenomenaof crawling and cogging as applicableto S.C.1.M.
What steps are taken while designing, to avoid their occurrence ?

b) Sketch and explain the distribution of rotor bar and end ring currents under
one polepair. Determinethe rel ation between bar and end ring currents. State
assumptions used.

11. @ What is dispersion co-efficient ? Discuss its effects on power factor and
over load capacity of an induction motor.

b) Explain the difference between diecast rotor and fabricated rotor.

c) Explain the methods of improving starting torque of three phase induction
motor.

OR
12. @ Explainwhy theflux density at 60° from the neutral axisis considered while
estimating the magnetizing current of a 3-phase induction motor.

b) Explain how the temperature rise of stator of a 3-phase induction motor is
estimated.

c) Why magnetizing current of a 3-phase induction motor is much morein
magnitude than that of a 3-phase transformer of the same power rating ?

B/11/10/505
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T.E. (Electrical) (Semester — 1) Examination, 2010
CONTROL SYSTEM —1 (2003 Course)

Time: 4 Hours Total Marks: 100

SECTION —|

1. @ Discuss the advantages and disadvantages of closed loop control system
over the open loop control system. 4

b) Explain, giving examples: 6
I) Transfer function
ii) Pole-zero plot
i) Order and type of system.

c) Findthetransfer functionfor the network showninfig. 1c; GivenL =1h, R =2Q
and R = 4Q show the location of poles and zeros. 8

25'\_\-'\%— | —==—{
A ’ L
Bity) Eo(t)

I A

e

&

Fig. 1c
OR

P.T.O.
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2. @ For the system shown in fig. 2a, draw the signal flow graph and deduce

C(s)
@. 8
R - : | els)
a 1 Gy o—2

J

Fig. 2a

b) Obtain differential equation of mechanical system showninfig. 2b. Draw the
electrical analogous circuit based on force-current anal ogy. 10

3. @ Explain static error constants and steady state errors for type ‘1’ system. 8

b) The overall transfer function of a unity feedback system is given by
C(s) _ 10
R(S) s?+6s+10°
the steady state error for theinput r(t) = 1 +t + t2, 8
OR

Find the values of static error constants. Also, determine
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4. @ Sketch the time response plot for aunder damped system and explain al the
time response specifications. 8

b) Explain the effect of PI, PD and PID controllers on the time response. Write
also the equations for each controller, giving relationship between input and
output. 8

5. @ Giving examples, explainthefollowingterms: 4
1) Absolute stable system
i) Marginal stable system
i) Unstable system.

b) State and explain Routh’s criterion for investigating stability. Discuss also

special cases with examples. 6
c) Discuss stability of acontrol system having characteristic equation as: 6
S+4s*+ 88+ 85+ 7s+ 4 =0.
OR
6. @ State and describe angle and magnitude conditions. 4

b) Sketch the root locus for a system having :

Kk s+1
6® = ad HE=—5 D
s+1 (s +4s+5)
Discuss stability of the system. 12
SECTION — 11

7. @ Write the definitions of frequency domain specifications. Also discuss co-
relation between time and frequency domain specificationsfor asecond order
system. 8

b) Findthefrequency domain specificationswith aunity feedback system having
36
s(s+ 8) '

OR

G(s) =
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8. @ Explainwith necessary figures, how to calculate:
1) Ganmargin
i) Phasemargin
i) Gain cross-over frequency

Iv) Phase cross over frequency from the bode plot. 6
b) A unity feedback control system has G(s) = K . Draw the bode
s(s+4) (s+10)
plot, discuss stability and also find k when PM = 30°. 10
9. @ Explainthe concept of polar plot used in frequency domain analysis. 4

b) Make the sketches of polar plot for :
1) Type ‘1l and order ‘1’ system
i) Type ‘1’ and order ‘2" system

i) Type ‘2" and order ‘3’ system. 12
OR
10. @) Stateand explain Nyquist stability criterion. 6
b) For G(s)H(s) = 12 , draw the Nyquist plot and decide stability.
s(s+1) (s+2)
Calculategain margin. 10

11. @ Discuss characteristics, network selection and transfer function of :
1) Lead compensator
ii) Lag compensator. 12
b) Give the design procedure for Lag compensation using bode plot. 6
OR
12. @ Explain design procedure for finding transfer function of Lead compensator
network using Root locus sketch. 6

b) Design a lead compensator for a type 2 system with an open loop transfer

: k : .
function G(S)zm. Assume that the system is required to be
s“(0.2s+
compensated to meet the fol?owi ng specifications

i) Acceleration error constant K, = 10
ii) Phase margin = 35°. 12

B/11/10/565
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
PROCESSLOOP COMPONENTS
(2003 Course)

Time: 3 Hours Max. Marks: 100
Instructions: 1) Answer 3 guestions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicates full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. a) Draw typical temperature control loop using P and ID symbols. 8

b) Develop signal conditioning circuit for k type thermocouple for a range of
30°C to 300°C to get 0 to 5V output. MV output of k type thermocouple for
30°C and 300°Cis1.25 MV and 12.21 MV respectively. 10

OR
2. @ Draw PandID symbolsfor thefollowingi) Control valveii)Orificeiii) Level
alarmhighiv) pressure switch. 8
b) Develop signal conditioning circuit for RTD (Pt-100) for atemperature range
of 0 to 100°C to get output of 0 —5V. 10
3. @ Explaintherole of convertersin process industries. Describe any onetype. 8
b) With respect to DPT explain thefollowing

1) Manifold i) Zeroelevation. 8

OR
4. @ State advantages of 2 wire transmitters over 4 wire transmitters. 6
b) Explainwith suitable examplesvarious process lags. 10

P.T.O,
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5. @ Explainand give application of Time Proportional Controller.

b) Definetuning of controller. Explain different criteriasfor tuning of controller.
OR

6. @ Explainthefollowingwrt controller
I) Proportional band
i) Neutral zone
i) Position algorithm

Iv) Integra time. 8
b) Suggest andjustify thetype of controller for temperature and pressure control
loops. 8
SECTION — 11

7. @ Explainthefollowing with respect to PLC (Programmable Logic Controller)
1) Rack and slot
i) Scantime
i) Programming device
Iv) OFF delay timer 8
b) Inafurnace control application, the fuel valve should open only after fuel
and air pressures are high. Develop relay ladder diagram for the same. 8
OR

8. @ Comment on ‘Interfacing of pneumatic systems with PLC'. 8
b) Develop ladder diagram for oven control with following interlock.
The heater will turn ON when ON switchis activated, the door isclosed and
temperature isbelow limit. A red light should glow when the door is open. 8
9. @ List various control valve accessories. Explain any two accessoriesin brief. 10

b) Comparethefollowing:
1) Inherent and installed characteristics
i) Pneumatic and electric actuators. 8
OR
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10. &) Explainwith neat sketch working of rotary valve. 8

b) Explainthefollowing with respect to control valve.
1) Valvecoefficient
i) Rangesbility
i) Valvetrim
Iv) Bonnet
v) Leakage. 10

11. @) Compare Intrinsic Safety and Purging protection method based on the
following points.

1) Safety
i) Cost of installation
i) Maintenance

iv) Reiability 8
b) With the help of neat block diagram explain the working of square root
extractor. 8
OR

12. a) Explainthe need of the following components
1) High/Low selector
i) Flow totalizer

b) Explain volumetric type of Feeders.

B/11/10/545
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T.E. (Civil) (Semester —1) Examination, 2010
THEORY OF STRUCTURE -1
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions :1) Solve Que. 1 or Que. 2, Que. 3 or Que. 4, Que. 5 or Que. 6

from Section |. Que. 7 or Que. 8, Que. 9 or Que. 10, Que. 11 or
Que. 12 from Section 1.

2) Answers to the two Sections should be written in separate books,

3) Black figuresto the right indicate full marks.

4) Your answers will be valued as a whole.

5) Assume suitable data wherever necessary and mention it in the
answer sheet.

6) El is constant if not mentioned in example.

7) Use of electronic pocket calculator is allowed.

SECTION — |

1. Afixed beamAB of span 9 missubjected to udl of 25 kN/m over entire span. An
intermediate point C divides the beam AB such that span ACis6 m and CB is
3 m. Moment of Inertia(MI) for span AC istwice of MI for span CB. Use slope

Deflection method. Draw BMD and SFD. 18

OR

P.T.O.
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2. Analysetherigid jointed plane frame, loaded and supported as shown in fig. 1,

using moment distribution method. Draw BMD and SFD. 18
» A i e
il =) T c
56 ku
——" 27T
2m &6m
A A =
p] |
) T S
Fig -1

3. Analyse the beam, loaded and supported as shown in fig. 2, using Flexibility

Matrix Method. Draw BMD and SFD. 16
20KN
10 khi/m ‘
A ikb:: EL |F-'-I'11'rm gl{,c'—'- E;;—-I' kl-l,lr""'l'
L e L 2m 4m ‘
Fa A - [ )
Fig-2
OR
4. Analysetherigidjointed plane frame loaded and supported as shown infig. 3,
using stiffness matrix method. Draw BMD and SFD. 16
1ﬂi+-‘c D
W ﬁ;
LT
i S
L=3m
| e S 5
Aﬂ!ﬂ
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5. Statethe assumptions madein Cantilever method of Approximate analysis. Hence
anaysestherigidjointed 2-bay 2-story plane frame with fixed supports at ground,
withfollowing data.

Width of each bay =5 m, width of each story height =4 m,

Lateral point loads of magnitude 50 kN each acts from Left to right at 15t and 2
story level on Left side external column in the plane of frame. Draw BMD, SFD

and Axia Force Diagram for ground story members of frame. Also find the
support moment and support reaction. Assume constant El and constant areafor
each member. 16

OR

6. A uniform quarter circular beam, ABC of radius R, curved in plan, is ssmply
supported at ends, A & C and at mid point, B along the arc. The beam is|oaded
with uniformly distributed load; ‘w’ per meter over the length AC. Plot the SFD

and BMD along the spans, AB and BC. 16
SECTION — I
7. @ Locatethe principa planesand evaluate the principal strainsat apoint (2, 3)
for the following system of strain. 9

eX:4x2+3y2+2x3+y3+10
ey:2x2+6y2+x3+3y3
2 2 4 4
Ty =X +Y +X +Yy
Where strains are expressed in micro mm and co-ordinates of the points are

inmm.
b) DerivetheElastic stability stiffness matrix for Beam-Column element. 9
OR
8. @ Thestrain at the point is given by 9
18 00 -36
e]=| 00 -54 54
~36 54 00|

Determine the stress matrix if E =210 Gpaand v =0.3.

b) Derivethe equation for the Beam-Column with one end fixed and other end
simply supported. 9
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9. @) Determine the shape factor for solid circle of diameter, 4 m. 8

b) A cableissimply supported at thetwo ends and carriesaudl, w per meter run
on the horizontal span, |. For the cable, if L is the length, (x, y) are the
Co-ordinates of the any point on the cable, h is the dip, then derive the
expressions for maximum tension in the cable, equation of the cable, and
length of the cable. 8

OR

10. @ Explain the stress distribution from elastic to plastic stage for hot rolled |
section. Hencedraw theillustrative stressdistribution diagramin el astic, elasto-
plastic and plastic stage. 8

b) A cable of the suspension bridge of span 75 m is hung from the piers 12 m
and 7.5 m respectively above the lowest point of the cable. The load carried
by the
cableis50 kN/m. Find thefollowing : 8

I) Length of the cable between the piers
i) Horizontal pull inthe cableand
iif) Tension in the cable at the piers.

11. @ What do you understand by Finite Element Method ? How this method is
used for the analysis of the structure ? 8

b) Calculate the displacement at centre of simple supported beam; AB of span
6 m subjected to two point load of 50 kN at 2 and 4 m from support either
support.Assumeinterval increment at 1 m, El isconstant. Usefinitedifference
method. 8

OR

12. @ What do you understand by Finite difference method ? How this method is
used for the analysis of the structure ? 8

b) Derivethestiffnessmatrix for abeam element considering axial deformation.
(i.e. consider 3 degree of freedom at each end). Usefinite element method. 8

B/11/10/910
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T.E. (Printing) (Semester —11) Examination, 2010
THEORY OF PRINTING MACHINESAND MACHINE DESIGN
(2003 Cour se)

Time: 4 Hours Max. Marks: 100

Instructions :1) Answers to the two Sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.
5) Assume suitable data, if necessary.
6) All questions are compulsory.

SECTION — |

1. 8 Two mating involute spur gears of 20° pressure angle have a gear ratio of 2.
The number of teeth on the pinion is 20 and its speed is 250 rpm. The module
pitch of the teeth is 12 mm. If the addendum of each wheel is such that the
path of approach and the path of recess on each side are half the maximum
possible length each, find

1) the addendum for pinion and gear wheel;
ii) the length of arc of contact

Assume pinion to be driver. 10
b) Explaininterference and undercutting ininvolute gear. 6
OR

2. @ Definethetermsrelated to helical gears™
1) helixangle
ii) circular pitch
lif) normal circular pitch. 6

P.T.O.
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b) Two gear wheels mesh externally and areto giveavelocity ratio of 3to 1. The
teeth are of involute form; module =6 mm, addendum = one module, pressure
angle = 20°. The pinion rotates at 90 rpm find;

1) Number of teeth on pinionto avoid interferenceonit and the corresponding
number on the wheel
i) The length of path of contact

i) The length of arc of contact

Iv) The number of pairs of teeth in contact. 10

3. @ What isthe difference between asimple gear train and compound gear train ?
Explain with the help of sketches. 6

b) In areverted epicyclic gear train, the arm ‘A’ carries two gears ‘B’ and ‘C’
and compound gear ‘D’ - ‘E’. Thegear ‘B’ mesheswith gear ‘E’ and the gear
‘C’ meshes with gear ‘D’. The number of teeth of gears‘B’, ‘C’ and ‘D’ are
75, 30 and 90 respectively. Find the speed and direction of gear ‘C’ when
gear ‘B’ isfixed and the arm ‘A’ makes 100 rpm clockwise. 10

Fig. Q. 3(b)

OR
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4. @ Figure shows an epicyclic gear train. Pinion ‘A’ has 15 teeth and is rigidly
fixed to the motor shaft. The wheel ‘B’ has 20 teeth and gears with
‘A’ and also with the annular fixed wheel ‘D’. Pinion ‘C’ has 15 teeth and is
integral with B. (B, C being a compound gear wheel). Gear ‘C’ meshes with
annular wheel ‘E’, which iskeyed to the machine shaft. The arm rotates about
the same shaft on which ‘A’ is fixed and carries the compound wheel
‘B’, ‘C’. If the motor runs at 1000 rpm, find the speed of the machine shaft.
Find the torgue exerted on the machine shaft if the motor devel ops atorque of
100 N-M. 16

1. Annulay Gegs € e
ks—*'-;,rf‘-:'i To Machine 5»‘}4{?'

g Piwien A is Frad /2 Moky
chafd

Fig. Q. 4(a)

5. @ Explainthe types of followers according to
1) Shape of the follower

i) Movement of thefollower

iif) Location of line of moment. 6
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b) Draw the profile of a cam operating a knife edge follower having a lift of
30 mm. The cam raises the follower with SHM for 150° of the rotation,
followed by a period of dwell for 60°. The follower descends for the next
100° rotation of the cam with uniform velocity, again followed by a dwell
period. The cam rotates at a uniform velocity of 120 rpm and has a least
radius of 20 mm. What will be the maximum velocity and accel eration of the
follower during thelift and the return stroke ? 12

OR

6. Draw the profile of acam operating aroller reciprocating follower and with the
following data:
Minimum radius of cam = 25 mm,
Lift =30 mm, Roller diameter = 15 mm.
The cam liftsthe follower for 120° with SHM followed by adwell period of 30°.
Then the follower lowers down during 150° of the cam rotation with uniform
acceleration and deceleration followed by a dwell period. If the cam rotates at a
uniform speed of 150 rpm, cal culate the maximum velocity and accel eration of

the follower during the descent period. 18
SECTION — 11
7. @ Explainthetermswith neat sketches: 8

1) Soderberg diagram
i) Goodman diagram
i) Modified Goodman diagram.

b) Explain the effect of following modifying factors on endurance strength :
I) Surface finish factor
i) Sizefactor
i) Reliability factor
Iv) Modifying factor to account stress concentration. 8

OR
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8. @ A transmission shaft of cold drawn steel 27 Mn2 (S, = 500 N/mm? and
Syt = 300 N/mm?) is subjected to a fluctuating torque which varies from
—100 N-mm to + 400 N-mm. The factor of safety is 2 and the expected
reliability is90%. Neglecting the effect of stress concentration, determinethe
diameter of the shaft.

Take K, = 0.8, K, = 0.85, K, = 0.897

Assumethe distortion energy theory of failure. 8

b) What is stress concentration ? Explain with neat sketches, different waysto
reduce stress concentration. 8

9. @ A spur pinion having 21 teeth is to be made of plain carbon steel 55C8
(S =720 N/mm?) is to mesh with a gear to be made of plain carbon steel
40C8 (S; = 580 N/mm?). The gear pair isto transmit 25 KW power from an
| C engine running at 1440 rpm to a machine running at 300 rpm. The starting
torque required is 200% of the rated torque while the load distribution factor
is 1.5. The face width is 10 times the module and the tooth system is 20° fulll
depth involute. The gears are to be machined to meet the specification of
grade 6. The gear and pinion are to be case hardened to 400 BHN and 450
BHN respectively. The deformation factor ‘ C' for gear pair is 11500 e N/mm.

6
(6+V)
Bucking Ham'’sequation for dynamic load. Usefollowing relations

Design the gear pair by using dynamic factor Ky = and

Y = 0.484 - 287
Z

21V + +/bc + fimax

Dynamic load (Fy) =

2
BHN
K = 0.16 (W) y ftmax = K a.K m.Ft, N
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Q=—2%%_ for grade 6:e=8.0+0.63 (m+0.25/d ) yum
Lp+Zy |

First choice of std. modules in mm recommended by 1SO :

1,125,15,2,25,3,4,5,6, 8, 10, 12, 16, 20, 25, 32, 40. 18
OR

10. @ Explain causesand remediesfor the following gear tooth failures,
1) Bendingfailure

i) Destructivepitting failure

i) Abrasivewear. 8

b) Thefollowing dataisgivenfor asteel gear pair transmitting 5 KW power from
shaft rotating at 1500 rpm

1) Module=4 mm
if) Servicefactor (K,) and load distribution factor (K,,) = 1
i) Number of teeth on pinion =18
iv) Allowable bending stress for pinion and gear = 210 N/mm?
v) Face width =40 mm
vi) Surface Hardness = 400 BHN
vii) Tooth system = 20° full depth involute
viii) Combined teeth error (e) = 15 microns
iX) Deformation factor C = 11400C, N/mm

X) Buckingham’s equation for dynamic load,

21V + +/bc + Fimax
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xi) Y =0.484 — 287
Z
BHN
K = 0.16 (W) ) thax = Ka.Km.Ft, N

Assuming the dynamic load is accounted by Buckingham's equation cal cul ate,
I) Thefactor of safety against bending failure

i) Thefactor of safety against pitting failure. 10

11. @ Compare ball and roller contact bearings. 8

b) Write short noteson :
I) Mounting methods of bearing

ii) Bearing selection from manufacturing catal ogue. 8
OR

12. & A deep-groove ball bearing having bore diameter of 60 mm and rotating at
1440 rpmis subjected to aradial force of 2500 N and an axial force of 1200 N.
The radial and thrust factors are 0.56 and 2.0 respectively. The load factor
is1.2. If the expected rating life is 25000 hours, calculate the required basic
dynamic capacity of the bearing. 7
b) Explainthefollowing: 9

1) Basic static capacity of bearing
i) Basic dynamic capacity of bearing

i) Bearinglife.

B/11/10/110



AR RO A [3863] — 101

T.E. (Chemical) (Sem. —1) Examination, 2010
CHEMICAL ENGINEERING MATHEMATICS
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions :1) Answers to the two Sections should be written in separate books.
2) Black figures to the right indicate full marks.
3) Your answers will be valued as a whole.
4) Use of logarithmic tables dlide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

SECTION — |

1. A stedl bal of volume 1000 CC, p=1.25g/CC and C=0.8 cal/g/°C is at a

uniform temperature of 100°C. Thisisdropped into aninsulated vessel containing
5000 CC of water at 20°C. Determine eigen values and eigen vectors of the given
system. Neglect spatial gradientsin both the ball and the fluid. The heat transfer
rate UA between the ball and the fluid is 1000 cal/S/°C. Using the subscript ‘b’
for ball and ‘w’ for water, the energy balance equation for eachis,

dT
VbeCpbd_tb =-VA (Tp—Tw)

dTw
Solve the given system using eigen values and eigen vectors. 18
OR

. @ Apply Gauss Seidal method to solve
83x; + 11X, —4x5=95
7X1 + 52X, + 135 = 104

3Xq + 8X, + 29X = 71 9
b) Find out the‘ AL of given matrix A where
3 5
A=|_, _ 4| usingSylvester formulae. 9

P.T.O.
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3. @ Theliquid and vapour molefractions of different componentsin adistillation

column are related by the expression, y;= k;x;. Find the bubble temperature of
athree components equilibrium mixtureif thefollowing datais provided. Use

Newton - Raphson method. 10
Liquid phase mole fraction
X k
0.333 200/T?
0.333 300/T?
0.333 400/T?
b) Derivetheformulafor Euler’'s Method. 6
OR

4. @ Thetemperature of the slab at one end is 1000°C. The ambient temp. is45°C.
Heat flow from one end to other end of the slab is 20.4 KW, for areaof 1m2.
Thethermal conductivity of aslabisgivenby K =0.8 (1 + 0.002T) whereT is
the temp. at the other end. The thickness of slab is 40 cm. Find the temp. at
the other end. Use 2" order Runge-K utta method. Take h = 10 cm. 8

b) Pureethyleneisheated from 30 to 250°C at a constant pressure. Calculate the
heat added per kg mole of ethylene, using the foll owing equation.

Cp = 2.83+28.601x10 "T-87.26x10 T~

. 1rd
Use Smpson’s 3 Rule. 8

5. Usethesimpleimplicit finite difference approximation to sol vefor thetemperature
distribution of a long, thin rod with a length of 10 cm and the following

values : k' =0.49ca /(s.cm.°C), Ax=2cm,and At=0.1sec. Att = O, the

temperature of therod is zero and the boundary conditions are fixed for all times
at T =100°Cand T 44 = 50°C. Note that the rod is aluminum with

cal ’ :
C:O'ZlmgTC and p:2.7g/cm3.AIsok:k—and A= S

pC (Ax)°

16

OR
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6. Use Liebmann’s method to solve for the temperature of the heated plate in fig.
Employ over relaxation with avalue of 1.5 for the weighting factor and do the
twoiterations. 16

100°C
13 (23 (33
75°C| (12) (22) (32) |50°C
L) @) @Y

0°C

SECTION — 11

7. Table presents data of vapour pressure Vs temp. for benzene. Some design
calculationsrequire these datato be correl ated by a gebraic equation which provide
Pin mm Hg as afunction of T in °C. A simple polynomial is often used as an
empirical modeling equation. Thiseq” can bewrittenasP =g, + a;T + a2T2

Regress the data with this polynomial and find out coefficient’s values. 16
Temp. T
0) -36.7 -196|-115| 26 | 76 | 154 | 261 | 422 | 60.6 | 80.1
Pressure P
1 5 10 20 40 60 100 | 200 | 400 | 760
(mm Hg)
OR
8. Explainthefollowingterms: 16
1) Arithmetic mean 2) Standard deviation
3) Variance 4) Degree of freedom

5) Coefficient of variation 6) Coefficient of determination.

oA
9. @ Show that a—;’ is not atensor even though A is acovariant tensor of rank
X

one. 8
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p

oXx _Sp
b) Show that a?— q-

OR

10. @ Writethelaw of transformation for the tensors :

12.

1) Aijk 2) Biro

b) Writethe different fundamental operationswith tensors.

c) Cm

a) A manufacturer produces two types of models M, and M,. Each M; model
requires 4 Hrs of grinding and 2 Hrs of polishing; whereas each M, model
requires 2 Hrs of grinding and 5 Hrs of polishing. The manufacturer has 2
grinders and 3 polishers. Each grinder works for 40 Hrs a week and each
polisher works for 60 Hrs aweek. Profiton M; model isRs. 3 and on an M,
model isRs. 4. Whatever isproducedin aweek issold in the market. Formulate
the problem to make the maximum profit in aweek.

b) Explain the nature of optimization problem.

c) Definethefollowingterms:
1) Basicfeasible solution
3) Key element

OR

2) Key column
4) Outgoing variables.

A firm produces three products which are processed on three machines. The
relevent dataisgiven below : 18

Time per Unit (minutes)

Product A | Product B | Product C

Machine capacity
(minutes/day)

Machine

2
4
2

3

5

2
3

440
470
430

The profit per unit for productsA, B and CisRs. 4, Rs. 3and Rs. 6 respectively.
Determinethedaily number of unitsto be manufactured for each product. Assume
that all the units produced are consumed in the market. Use simplex method.

B/11/10/310
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T.E. (Chemical Biotechnology)(Semester — 1) Examination, 2010
MASS TRANSFER -1

(2003 Cour se)
Time: 3 Hours Max. Marks: 100
Instructions : 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. & A narrow tubepartialy filled with liquid and maintained at constant temperature.
The liquid evaporates slowly due to gentle stream of gas, which is passed
across open end of the tube. Liquid evaporates and liquid level drops slowly.

At time ‘t’ thelevel is‘Z’ from the top. Deduce an expression to estimate
the value of diffusivity of liquid vapour in gas. State the assumptions made
Clearly. 8

b) Hydrogen gasat 3 atm and 25°C flows through a pipe of unvulcanized rubber
withID =50 mm and OD = 75 mm, the solubility of hydrogen at 273°K and
1 atm pressure is 0.053 cn®/em? am and diffusivity of hydrogen through rubber

is1.8x10°m/s. Estimate rate of loss of hydrogen per m length of pipe. 6
c) Briefly discuss”Knudson diffusivity”. 2
OR

2. @ Under steady state conditions, oxygen isdiffusing through nondiffusing carbon
monoxide at 273 K and under total pressure of 101.3 KN/m2. The partial
pressure of oxygen at two planes 0.3 cm. apart is 13.5 KN/m? and 6.5 KN/m?,
If thediffusivity for the mixtureis1.85x10° m?/scalculate therate of diffusion

of oxygen through one square meter of two planes. 6
b) Explain Maxwell law of diffusion along with equation. 4
c) Explain“WilkeandChang” empirical correlation for dilute solution containing

nonel ectrolytesto calcul ate diffusivity. 4
d) Briefly discuss molecular diffusion and eddy diffusion. 2

P.T.O.
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3. a)

b)

b)

Derivetherelationship between overall masstransfer coefficient and (individua)
local masstransfer coefficient based on thetwo resistance film concept. Draw
aequilibrium distribution curve, considering ‘p’ point (Y , ., X, ), show overal
concentration differences, interfacial composition etc. Final form of equation

should be asfollows::
1_1 m
ky ky Ky

When rate of masstransfer is“gas phase controlled” and liquid phase controlled
?

Explain*“crossflow cascades’ using schematic diagram and draw three stages
using graphical procedure.

OR
In absorption column operating at 1 atm following data of individual mass
transfer coefficient is obtained.
k,=1.06kg mole/n? hr
k,=23kg mole/n? hr
The equilibrium composition of gases and liquid phase is given by Henry’s
law.
P* =2/ c, P =0.08x10°x mm Hg
Determine overall masstransfer coefficients (K, Ky).

Air flowsthrough cylindrical tube made up of componentA (solute) at vel ocity
6 m/s. The diameter of tube is 0.2 m and air temperature 293 K, using
Gilliland and Sherwood correlation, cal culate mass transfer coefficient
for transfer of component A (solute) to air.

Viscosity of air = p ;= 1.8x10° kg/ms

Density of air = p ,. = 1.2 kg/m?

Diffusivity =D, , = 4.24x107® m¢/s.

A counter current plate absorption column is used for absorption of SO,
from air, the concentration of SO, is expected to reduce from 5.5 to 0.3%.
The solvent used isfresh and it enters top of the column, gas stream enters at

bottom at flow rate 2.4 m¥s, column operates at 293 K and 1 atm. Following
equilibrium datais obtained.

12

4

10

X (Kmole/ Kmole of solvent | 0 | 0.005 0.010 | 0.020 | 0.030 | 0.040 | 0.045

Y Kmole SO, /Kmole air 0 [0.002 0.005| 0.015 | 0.032 | 0.053 | 0.065

Determinethe minimum flow rates needed for fresh solvent. If the actual fresh
solvent flow rates 1.2 times the minimum estimate number of ideal plates.
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b) Write a note on “choice of solvent for absorption”.

c)

6. 9

b)

b)

8. )

b)

9. 3

Write anote on “ Absorption with chemical reaction”.
OR

It is desired to absorb 80% of the acetone in a gas containing 1 mole%
acetoneinair in counter current stagetower. Thetotal inlet gasflow rateto the
tower is 30 kg mole/hr and total inlet pure water flow to be used to absorb the
acetoneis 90 kg mole H,O/hr. The processisto operateisothermally at 300 K
and in atotal pressure of 101.3 KPa. The equilibrium relationship for acetone
(A) inthegasliquidisY , = 2.53 X ,. Determine number of theoretical
stages.

Explain minimum liquid-gasratio for absorber.

SECTION — 11

Sheet material, measuring 1m? and 5 cm thick, isto be dried from 45% to 5%
moisture under constant drying conditions. The dry density of the material is
450 kg/m? and its equilibrium moisture content is 2%. The available drying
surface is 1 m?. Experiments showed that rate of drying was constant at
4.8 kg (hr.) m? between moisture content of 45% and 20% and there after the
rate decreased linearly calculatethetotal timerequired to dry the material from
45% to 5%. All the moisture contents are on wet basis.
Classify thedifferent equipmentsused for drying operation. Explain continuous
drying equipments.

OR
100 kg of solids contains 35% of moistureisto be dried in tray type dryer to
reduce the moisture content upto 15% by passing a air at 350°K across the
surfaceat avelocity of 2.1 m/sec. of initial rate of drying under these conditions
was 0.75x102 kg/m? sec. and critical moisture content was found 20%.
Calculatethedrying timerequired. (Data: surface areais 0.04m?/kg. on dry
basis), equilibrium moisture content, X* = 0.

Explain thefollowing terms using schematic representation :
1) Equilibrium moisture i) Bound moisture

i) Free moisture.

What iswet bulb depression ? Define the following terms:
I) Percentagerelativesaturation ii) Wet bulb temperature

i) Absolute humidity.

14

10

10
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b) For air water vapour mixture having dry bulb temperature of 60°C, calculate
wet bulb temperature using following data: 4

Y*=0.0247 kg v, /kgdry air
Y, =0.037kgv,/kg of dry air
Ay =2419.3KJkg
Psychrometric ratio = 950 Jkg.

c) Explain with neat sketch “construction of natural draft cooling tower”. 4
OR
10. @ With schematic diagram of P Vs T, explain vapour pressure curve for a

pure substance and itsimportance with special referenceto humidification
operation. 5

b) Explain along with neat sketch “operating diagram” for cooling tower, also
explain “Range”’ and “Approach” for cooling tower based on operating

diagram.
c) Write a note on “Evaporative cooling” and “Forced draft cooling tower”.

o 01

11. @ List out different operating characteristics of sievetrays, with neat sketch
explaintheterms: 10

1) Flooding i) Priming i) Coning
Iv) Weeping v) Dumping
b) Explain sparged vessel (Bubble column) device to introduce a stream of gas
into liquid considering following points: 8

1) Size of bubble (gas) and its dependency of flow rate.
i) Terminal velocity of single bubble.

i) Gas hold up.
Iv) Specificinterfacial area.
OR
12. Write anote on (any three) : 18
I) Different typesof packing used in packed column.
i) Venturi scrubber.
i) Wetted wall towers.
Iv) Packing selection and its characteristics.
v) Comparison of packed tower V g tray tower.

B/11/10/315
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T.E. (Chemical) (Semester — 1) Examination, 2010
PROCESS EQUIPMENT DESIGN -1

(2003 Course)
Time: 3Hours Max. Marks: 100
Instructions: 1) Answer three questions from Section — | and three questions
from Section — I1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of Logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ Write anote on Gasket selection and classification. 4

b) A pressurevessel having outer diameter 1.25 m and height 3.8 mis subjected
to an internal pressure of 1 MN/m2. If the vessel is fabricated as class B
vessel, joint efficiency is 85%, if the vessel is fabricated as class C vessdl,
welded joint efficiency is 70% and 50% and if the vessel is provided with a
strip all along thelongitudinal joint, joint efficiency isfind out how muchisthe
% material saving by welding astrip along thelongitudinal joint. Allowable

stress for the material is 100 M Pa. 10
c) Discuss the proportionating of pressure vessels. 4
OR

P.T.O.
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2 @ Write anote on selection and design of various types of heads for pressure
vessels.

b) A pressurevessel hasinside diameter 1470 mm and aplate thickness of 5 mm.
Inside diameter of flange is 1482 mm. A gasket is provided over the flange
face. Gasket factor is 2.0 and the gasket seating stressis 120 kg/cm?. Inside
diameter of gasket is 1485 mm

Pressure inside the vessel is 2.5 kg/cm? permissible stress in bolts under
atmosphere condition is 600 kg/cm?.

Permissible stressin bolt's at operating condition is 550 kg/cm?. Diameter of
bolt is20 mm. Calculate:

I) The bolt load

ii) Boltarea

i) Flangethickness.

3. Skirt support isto be designed for tall vertical vessel having diameter 2.5 m and
height 37 m skirt diameter is equal to the diameter of the vessel while the skirt
height is 3.5 m. The weight of the vessel with all its attachmentsis 2,22,000 kg.
The minimum weight of the vessel is1,70,000 kg. Thewind pressure acting over
the vessel is 130 kg/m?.

Seismic coefficient = 0.08,
K for cylindrical vessel = 0.7

Permissibletensile stress of material = 1400 kg/ cm?Yield stress of the material =
2000 kg/cm?,

Permissible stress for concrete = 45 kg/cn?.
Bolt circle diameter is 32 cm greater than the skirt diameter. No. of boltsto be
used 24.

OR

10

16
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4. 3
b)

b)

6. a)

b)

Explain auto frettage and shrink fit construction for high pressure vessels. 6

A vessel isto be designed to withstand an internal pressure of 150 MN/m2. An
internal diameter of 30 cmisspecified, and stedl having yield point of 450 MN/m?2

has been selected. Calculate the wall thickness required by the various

theories with afactor of safety 1.5and u =0.3. 10

Explain saddle support and with neat sketch show various proportions for
a Saddle support. 6

Design a Saddle support for ahorizontal vessel using following data:
Material —low carbon steel, Vessel diameter = 1230 mm

Length of shell = 8000 mm, shell thickness= 10 mm

Working pressure = 0.5 N/mm?, head thickness = 12 mm
Torispherical head crown radius = 1230 mm,

Knuckleradius = 75 mm, total head depth = 257 mm, corrosion alowance =

1.5 mm, permissible stress = 95 N/mm?2 weight of the vessel and contents =

119G30 N, Distance of saddle centre line from shell end = 320 mm, included

angle=120°. 10
OR

Explain detailed design procedurefor design of cylindrical storage vessel with

cone roof. 8

A storagevessel isto be covered by using aconical roof. Check the suitability
of 10 mm thick plates for the construction of conical roof with permissible
sopeof 1in 5. Superimposed |oad = 1250 N/m?, density of steel = 7700 kg/m3.
Diaof vessel is10 m. If the plates are not suitable, suggest the required

thickness for roof plates. 8
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SECTION — I

7. A light ail isto be cooled in a 1:2 shell and tube heat exchanger at a rate of
54430 kg/hr from 200°C to 76°C. Cooling tower water isused as cooling medium
which isavailable at 32°C and can be heated upto 64°C.

Tubesof 19 mm OD and 16 ID are available with 16 ft. length. Use thefollowing
data— properties of light oil —

Specific heat = 2345 JkgK, Density = 850 kg/m? viscosity = 2 Cp, thermal
conductivity = 0.142 w/mK properties of water — specific heat = 4187 J /kg kK,
density = 1000 kg/m?® thermal conductivity = 0.623 W/mK, viscosity = 0.68 Cp.
Fouling resistance on both sides may be taken as 0.0004 m?K/W. Metal wall
resistance can be neglected . Asafirst estimatetake overall heat transfer coefficient

as 450 W/m?K . Design the exchanger in detail. 18

OR

8. 0.8 kg/sec of furnace oil isto be heated from 10° to 90°C in a shell and tube heat
exchanger. Heating isdone by steam available at 120°C. Oil iscirculated through
thetubes. While steamiscirculated in shell, tubesof 16.5 mm ID and 19 mm OD

are available. Length of tubes=3 m.

The film coefficient of heat transfer for oil is 90 W/m? k while film coefficient
of heat transfer for condensing steam is 7400 W/m?k. Density of furnace oil

= 900 kg/m?.

Specific heat of furnace oil = 1970 JkgK
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Fouling resistance for furnace oil = 0.0009 m?k/W
Fouling resistance for steam side = 0.00005 m?k/W.
Suggest a suitable design of the shell and tube heat exchanger.

Maximum oil velocity that can be used is 0.05 m/sec. Estimate the number of
passes on tube side required in a heat exchanger. 18

9. 4 kg/s of liquid with 10% solids available at 21°C is to be concentrated to 50%
solids. The vacuum can be used at 13.3 kN/m?> BPR of the solution can be
neglected. The heat capacity of the solution = 4180 Jkg K. Temperature of steam
at 205 kN/m? = 121°C temperature of vapour at 13.3 kN/m? = 52°C.

Latent heat of steam at 52°C = 2377 kJkg.
L atent heat of steam at 121°C = 2200 kJkg
O.D of tubes =75 mm, length of tube = 2.0m,
Down corner areais 70% of total c/s area.

Tubes are arranged on sguare pitch with centre to centre distance equal to 1.25
times the OD of the tube.

Design the evaporator astriple effect with backward feed arrangement.

Overal heat transfer coefficients are asfollows U, = 2500 W/nvk,

U, = 2000 W/m?k, U, = 1600 W/nvk. 16

OR
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10. & Write a short note on Bayonet heat exchanger. 6

b) A looped flow arrangement plate heat exchange is used to cool viscousliquid
from 95°C to 60°C. The water is available at 18°C and outlet temperature of
water is 45°C. The mass flow rate of viscous fluid is 2.6 kg/sec. Plates are
made up of stainless steel. Plate thickness = 1 mm. Projected heat transfer
area of plate = 0.2 m?.

Effective width between plates= 0.4 m
Distance between centres of inlet and outlet ports= 0.8 m, Gasket thickness= 3 mm.

Properties:
Hot fluid Water
Viscosity NS/m? 0.1230 0.78x1073
Specific heat Jkg k 2512 4180
Thermal conductivity  0.1731 0.62
W/mk

Neglecting the viscosity correction factor find out the overall heat transfer

coefficient for the exchanger. 10

11. a) Explainindetail the pressurefiltersand statethelr advantagesand disadvantages 8

b) What is the maximum safe speed of rotation of phosphor -bronze centrifuge
basket 0.3 m diameter and 5 mm thick, when it contains a liquid of density
1000 kg/m3, Forming alayer 75 mmthick at thewalls. Take density of phosphor
bronze as 8900 kg/m?3 and safe working stress as 55 MN/m?. 8

OR
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12. @ Explainthe processof filtration in rotary drumfilter. 6

b) The rotary drum filter 1.2 m diameter and 1.2 m long can handle 6 kg/s. of

slurry containing 10% solidswhen rotated at 0.05 Hz. By increasing the speed
t00.008 Hz it isfound that it can handle 7.2 kg/s. What will be the percentage
changein the amount of wash water which can be applied to each kilogram of
cake caused by this increase of speed. What are the limitations to increased
production by increase in the speed of rotation of the drum and

what isthe theoretical maximum quantity of slurry which canbehandled. ? 10

B/11/10/315
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T.E. Chemical (Semester — ) Examination, 2010
CHEMICAL ENGINEERING THERMODYNAMICS-II

(2003 Cour se)
Time: 3 Hours Max. Marks: 100
Instructions : 1) Answer three questions from Section | and three questions
from Section 11.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. a) Determine the fugacity and fugacity coefficient for n-octane vapor at
427.85 K and 0.215 MPa. The van der Waals constants for n-octane
are a= 3.789 Pa (m3/mol)2 and b = 2.37x10~4 m3/mol. Volume of

vapour = 15.675x10-3 m3/mol. 8
b) Explain various methods of determination of partial molar properties. 8
OR

2. @ In alaboratory 2000 cmd of an antifreze solution consisting of 30 mol %
methanol in water isto be prepared. What volumes of pure methanol and of
purewater at 298.15K must be mixed to form the 2000 cm? of antifreeze, also
at 298.15 K ? Partial molar volumes of methanol and water in a 30 mol%
methanol solution and their pure species molar volumes both at 298.15K are

Methanol (1) : v, =38.632cm?/mol , v, = 40.727cm®/mol

Water (2) : v,=17.765cm>/mol , v, =18.068cm>/mol 8
b) Provethat p; = [d—E] : 8
dUi SV

P.T.O.
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3. @ Explain property changes of mixing and derive equations forA G, AH,
AV and AS.

b) Thefollowing isaset of VLE datafor the system acetone (1)/methanol (2) at
328.15 K. Find vdues of InY1, InY2 and G%T and plot those vaues againgt X;.

PkPa | X, A PlkPa X, Y,
68.728 | 00 00 98.462 0.5432 |0.6174
75.279 | 0.0570 |0.1295 |99.950 0.6605 | 0.6926
78.951 | 01046 [0.2190 |100.999 |0.7752 |0.7729
86.762 | 02173 [0.3633 |99.877 0.9080 |0.8959
93.206 | 0.3579 |0.4779 |96.885 1.000 |1.000
96.365 | 04480 |0.5512

OR

10

. . GE _
4. a8 TheexcessGibbsfreeenergy isgiven by RT —3X41X»(0.40x4 + 0.5%5) . Find

expressions for In v1 and Invs.

10

b) Explain the importance of Gibbs-Duhem equation and give its various forms.

8

5. Assuming Raoults law to be valid, prepare a P-x—y for atemperature of 363.15 K
and t—x-y diagram for a pressure of 90 kPa for Benzene (1) and ethyl benzene (2)

system.
Antoine equation |nP = A — B . PinkPaand T in k.
T+C
Component A B C
Benzene 13.8594 2773.78 -53.08
Ethyl benzene 14.0045 3279.47 -59.95

OR

16
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6. @ A liquid mixture of cyclohexane (1)/phenol (2) for which x; = 0.6 isin
equilibrium with its vapor at 417.15 K. Determine the equilibrium pressure
P and vapor composition y; from the following information.

e INT1=AX3, In ¥ =Ax}

« At417.15K, P =75.20 and P* =31.66 kPa

* The system forms an azeotrope at 417.15 K for which x§* =y =0.294. 10
b) Write anote on effect of temperature on P—x—y diagram. 6

SECTION — 11

7. @ Show that at constant T and P, the condition for stability for a single phase

binary systemisgivenasM>—i. 10
dx4 X1

b) Explainin brief thethreetypesof constant pressureliquid/liquid solubility

diagram. 6
OR
8. @ Explainthe following two methods of consistency testsfor VLE data.

I) Using the slope of Iny;1curves. i) Redlich-Kister method. 10

b) With neat sketches explain the difference between triple point and entectic
temperature. 6

9. @ Theequilibrium constant at 420 k for the vapor phase hydration of ethyleneto
ethanol according to the reaction C,H, + H,O — C,HOH is 6.8x1072 and
standard heat of reaction at 298 K is—45.95x103 J. The specific heat data are

as follows.

Component o B Y
Ethylene 11.886 120.12x10° -36.449x10°
Water 30.475 9.652x103 1.189x10°
Ethanol 29.358 166.9x103 -50.09x10°

Formul ate general relationship for estimating the equilibrium constant and
standard free energy change as functions of temperature.

b) Comment onfeasibility of achemical reaction.
OR

14
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10. @ A system initially containing 2 mol C, H, and 3 mol O, undergoes the
reactions

CoH4(9) +%Oz(g)—><(CH2)2>O(g)

CaH4(9) +30,(9) = 2C0O,(g) +2H,0(g)

Develop expressionsfor the molefractions of the reacting speciesasfunctions
of the reaction coordinates for the two reactions. 8

b) Calculate the equilibrium constant at 298K for the reaction
C,H4(9) + H20(g) — C,H50H(9)

Component | S’ J/mol k |H., J/mal

CH, (9) 220.85 48986

H,0(g) 189.12 -241997

C,H.OH(g) |278.00 -238941

c) List various methods used for the evaluation of equilibrium constant. 4

11. @ Methanol can be produced according to the reaction
CO(g) + 2H,(g) — CH3OH(g) Estimate the degree of conversion of CO(Q)
into methanol at 500 K and 5 bar if
a) An equimolar mixture of CO(g) and H,(g) isfed to areactor.
b) Stoichiometric mixture of CO(g) and H_(g) isfed

c) CO(g) and H,(g) intheratio 1 : 4 enter the reactor.
The equilibrium constant for the reaction is 4.973x10-3, 12

b) Explain multireaction equilibria. 4
OR

12. @ A stoichiometric mixture of N,(g) and H,(g) at 100 bar and 800 K enter a
catalytic reactor for the synthesis of ammonia. Assuming that the gas phaseis
idedl, estimate the degree of conversion and the equilibrium composition. The
equilibrium constant for the reaction at 800 K is 1.122x107°, 8

b) Estimate the quilibrium composition and the degree of conversion if
C,H,4(9), H,0(g), and argen in the mole ratio 1 : 1 :3 a 500 K and 40 bar
enter areactor for the production of ethanol . Assume that the reaction mixture
behaveslikeanideal gas. Theequilibrium constant for thereaction at 500K is
6.4x1072, 8

B/11/10/330
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T.E. (Chemical / Biotechnology) (Semester — 1) Examination, 2010
CHEMICAL REACTION ENGINEERING -1
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Answer three questions from Section — | and three questions

from Section — I1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of Logarithmic tables, electronic pocket calculator and
steam tables is allowed.

6 ) Assume suitable data, if necessary.

SECTION — |

1. @ Note various ways of expressing reaction rate. 8
b) A certainreaction hasarate given by
—r, =0.005 C4 mol/cm®min.

If concentration isto be expressed in mol/lit and timein hours, what would be

the value and units of the rate constant ? 8
OR
2. @ Differentiate elementary vsnon-elementary reactions. 8

b) On doubling the concentration of reactant, the rate of reaction triples. What is
the reaction order ? 8

P.T.O.
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3. 8 DrawandexplanX, Vstand—r, Vs C, /C,, curvesfor auto catdyticreections. 8

b) What are different waysto determine the extent of reaction at varioustimes? 8

OR

4. Stoichiometry of decomposition of gaseous A is A — 2.5R . From the data on
constant volume batch reactor at 0°C using pure gaseousA, find arate expression

which satisfactorily represents the decomposition : 16

Time min. 0 2 4 6 8 |10 12 14| «

Partial Pre. of A mmHg | 760 | 600 | 475 | 390 | 320 | 275 | 240 | 215 | 150

5. Write noteson : 18
I) Differential vsintegral analysis.
i) Analysisof total pressure vstime data obtained on a constant volume CSTR.

OR
6. Derivethe performance equations of : 18
i) PFR
i) CSTR.

SECTION — 11
7. Develop the concentration V Stime curvesfor the reaction

A—4>5R—258 G, =Cg =0 occurring in CSTR. Derive and show that

1
m, opt _ﬁ. 16

OR

T
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8. Discuss product distribution in series and parallel reactions. 16
9. Writeindetail on optimum sequencing of available CSTRsand PFRsfor carrying
out areaction with known kinetics. 16
OR

10. Determinetheequilibrium conversionfor thefollowing elementary reaction between
0°Cto 100°C at 298 K :

A — RAG'=-14130J/mol , AH r =—753003/mol Cp, =Cp = constant

I) Construct a plot or temperature vs conversion.

i) What restrictions should be placed on reactor operating isothermally if
conversion of 85% or higher isdesired ? 16

11. Write noteson any three:

1) Tanksin series model.
i) C, E and F curves.
iif) Dispersion model.
Iv) Non-ideality inreactors. 18
OR

12. A pulse of tracer of amount 3.7 mg is injected to a stirred vessel through feed
stream. The following table shows the measured tracer concentration in outflow
stream. Cal culate mean residence time and generate E curve. Thevolumetric flow
rate and hydraulic residencetime are 0.51/s and 50 s respectively. 18

Time sec. 0 |10, 20 (30| 40| 50 |60 70| 80 | 90 100

Conc. mgl/l 0 101/03(06|07| 065 |06|04|01| 008 0.04

B/11/10/400
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T.E. (Chemical) (Semester — I1) Examination, 2010
CHEMICAL PROCESSTECHNOLOGY
(2003 Cour se)

Instructions : 1) Answer any 3 questions from each Section.

[3863] — 108

Max. Marks; 100

2) Answers to the two Sections should be written in separate

books.
3) Neat diagram must be drawn wherever necessary.
4) Black figures to the right indicate full marks.

SECTION - |
. @ Discuss the production of Na,COx.

b) Explain production of Magnesium from electrolytic process.
OR

b) Compare Diapharm Cell and Mercury Cell.
a) Explain the production of single superphosphate.

b) Discuss the production of sulphur by oxidation-reduction process.

OR
a) Explainindetail production of H; PO, acid.
b) Write about production of HNO, acid.
a) Discuss production of paperpulp.
b) Explain sugar production.
OR

Draw neat flow diagrams (any two) :
a) Production of Absolute Alcohal.

b) Dextrin production.

c) Paper making process.

a) Discuss various products recovered from sea water with applications.

10

10

o

O 0 00

16

P.T.O.
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Z

10.

11.

12.

SECTION — 11

a) Explain how oil is extracted from natural sources.

b) Discuss production of penicillin.
OR

a) Discuss destructive distillation of coal.

b) Describe production of detegents.

. @ Explain (1) Alkylation (2) Isomerization.

b) Discuss production of water gas.
OR

Draw neat flow diagram for (any three) :
1) Catalytic Reforming

2) Hydrogenation

3) Production of Producer gas

4) Fuel Cdll

5) Hydroalkylation.

a) Discuss production of styrene

b) Draw and explain PFD for production of Methanol.

OR

Draw detail flow diagram (any two) :

1) Production of ethylene.

2) Production of Phenol by toulene oxidation
3) Production of Cumene

4) Production of formaldehyde.

12

18

10

16

B/11/10/380
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T.E. (Chemical/ Biotechnology) (Semester —I1) Examination, 2010
MASSTRANSFER —11
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answers to the two Sections should be written in
separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Your answers will be valued as a whole.
5) Assume suitable data, if necessary.

SECTION — |

1. @ DerivetheRayleighequationfor differential distillation. 6

b) 1000 kg moles/hr of an ethanol propanol mixture containing 65 moles percent
ethanol isto be extracted in acontinuous plate column operating at 1 atmosphere
total pressure. The desired terminal compositionsin units of mole fraction of
ethanol are x, = 0.92 and x , = 0.07

The feed is saturated vapour and total condenser is used. When the reflux
flow rateisfour timestheamount of top product, find the number of theoretical
platesrequired for the separation. Relative volatility of ethanol propanol system

may be taken as = 2.10. 10
OR
2. @ Compare azeotropic and extractive distillation in short. 4

b) A mixture of 35 mole %A and 65 mole % B isto be separated in afractionating
column. The concentration of A in the distillate is 93 mole % and 96 % of all
product Aisinthedistillate. Thefeed ishalf vapour and reflux ratio isto be
4.0. Therelative volatility of A to B is2.0. Calculate the number of theoretical
plates in the column and locate the feed plate. 12

P.T.O.
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3. @ A solution of nicotine in water containing 1% nicotine isto be extracted with
keroseneat 293°K (20°C). Water and kerosene are essentially insoluble. Assume
theequilibrium relationship to beY =0.9 X.

whereY = kg nicotine /kg kerosene and X = kg nicotine/ kg water

1) Determinethe percentage extraction of nicotineif 100 kg of afeed solution
is extracted with 150 kg f solvent (kerosene)

i) Repest for threetheoretical extractionsusing 50 kg solvent eachtime. 12

b) Explainthe selection criteriafor solvent for liquid-liquid extraction. 6

OR

4. a) A solution containing 5% acetaldehyde and 95% toluene is to be extracted
with water in five stage cross current extraction unit to extract acetaldehyde.
Thetoluene and water are essentially insoluble. If 25 kg of water eachtimeare
used per 100 kg of feed, calculate the amount of acetaldehyde extracted and
the final concentration of the exit solution. The equilibrium relationship is
givenasY =220 X.

whereY =kg acetaldehyde/ kg water and X = kg acetal dehyde/kg toluene. 12
b) Givetheclassification of liquid-liquid extraction equipments. 6

5. A solution of washed raw cane sugar is coloured by the presence of impurities. It
isto be decolourized by treatment with an adsorption carbon in acontact filtration
plant. The datafor an equilibrium isothermis given below. The original solution
has a colour concentration of 9.6 measured on an arbitrary scaleand it isdesired
to reduce the colour to 0.96. Calculate the necessary dosage of fresh carbon per
2000 kg solution.



a) For asingle stage process

b) For athree stage countercurrent operation

kg Carbon | ¢ (0001 0004 0.008 | 0.02 | 0.04
kg Solution
Equilibrium 96| 86 @ 63 | 43 1.7 | 0.7
Colour

OR

6. @ Explainthe nature of adsorbents.

b) State the application of adsorption.

c) State and explain principles of ion exchange.

SECTION —1I

[3863] — 109

7. @ Derive an expression for the determination of number of stagesrequiredin
case of multistage countercurrent leaching.

b) Write short note on factors affecting solid-liquid extraction.
OR

12

6

8. @ Crushed oil seed containing 55% oil by weight are to be extracted at the
rate of 4000 kg/hr using 6000 kg/hr of hexane containing 5% oil by weight
as the solvent. A countercurrent two stage extraction system is used. The
oil seedretain 1 kg of solution per kg of oil free cake. Cal culate the percent
recovery of oil (based on the original feed) obtained under the above

conditions.

b) Write material balance of single stageleaching system.

12
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9. @ Cdculatetheyieldof Mg SO, . 7H,0 crystalswhen 1000 kg saturated solution
of MgSO, at 353 K (80° C) is cooled at 303 K (30° C) assuming 10% of the
water islost by evaporation during the cooling.

Data: Solubility of MgSO, at 353 K (80°C) = 64.2 kg/100 kg water

Solubility of MgSO, at 303 K (30°C) =40.8 kg/100 kg water

Atwt: Mg=24,S=32,H=1and O =16. 10

b) State and explainworking principlesof vacuum crystallizer. 6
OR

10. @ Describe methods of supersaturation and state Mier’s supersaturation

theory. 10

b) Write material and enthal py balance of crystallization operation. 6

11. @ Explainreverse osmosiswith neat sketch. 6

b) Define nanofiltration and giveindustrial applications. 6

c) State membrane material selection criteria. 4
OR

12. @ Write classification of membrane processes. 8

b) Explainwith neat sketch hollow fibre membranesfor gas permeation. 8

B/11/10/400
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T.E. (Chemical/Bio technology) Semester —I1 Examination, 2010
INDUSTRIAL ORGANISATION AND MANAGEMENT
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer three questions from Section | and three
guestions from Section 11.
2) Answers to the two Sections should be written in
separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.

SECTION — |

1. @ Define management. Explain variousfunctionsof management. Describethe

role of manager in achanging global business scenario. 10
b) State and explain Henry Fayol’stheory of management. 6
OR

2. a) Briefly explaindifferent formsof businessorganisations. Explain theformation
and functions of joint stock company. 10

b) Explain how functional organisation isanimprovement over line and staff
organisation ? Justify your answer. 6

3. Differentiate between job evaluation and merit rating. Explain various methods
of merit rating. 16

OR
4. 8 What isindustrial fatigue ? What are the different mechanism to reduceit ? 6

b) Define motivation. Explain Maslow’ stheory of motivation. 10
P.T.O.
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5. @ What iseconomic order quantity ?How itisderived ? Explain theimportance

of inventory control.

b) Explainfollowing:
i) LIFO & FIFO
i) Tenders and quotations
i) Inspection and quality control.
OR

6. @ Stateand explainthe qualitative or selective methods of inventory control.
b) Describe the functions of store keepers. How they leverage profit ?
SECTION — 11

7. Define marketing. What is market-mix ? Explain various methods of market
research.

OR

8. @ Differentiate between penetration pricesand skimming prices. Under what
circumstances these pricing methods are applied ?

b) State and explain the role of advertising and sales promotion for aFMGC
product.

9. a Describetheimportance of international tradein the context of liberalised
world market.

b) Explainfollowing:
1) Antidumping duty
i) Patent and copyright.
OR

8

10

10

16

10

10. @ Definequality. Explain the concept of TQM with its functions and importance. 10

b) Explainfollowing:
I) Export promotion council
i) 1SO-9000 series.

6
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11. @ State and explain the salient features of contract act. Explain various types of

contract. 10
b) Explainthefollowing: 8
) MRTP
i) FERA.
OR

12. @ Definework study. What are the different elements of work study ? Explain
objectives and procedures of work study. 10

b) Differentiate between outline process chart and flow process chart. Explain
various types of flow process chart with its characteristics. 8

B/11/10/370
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T.E. (Petroleum) (Semester — 1) Examination, 2010
DRILLING AND PRODUCTION OPERATIONS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Question Nos. 1 and 5 are compulsory. Out of the
remaining attempt 2 questions from Section | and
2 questions from Section |1.

2) Answers to the two Sections should be written in
separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, dlide rule, Mallier charts,
electronic pocket calculator and steam tables is
allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ Discusscomponents of drill string with suitable sketch.

b) Writedifferent typesand usesof horizontal and multilateral wells.

c) Convert polar co-ordinate to rectangular 165° Azimuth and radius 255 M.
2. 8@ Discussfunctionsof drilling fluidin detail.

b) Calculate mud gradient 11 ppg and 13 ppg.

c) Caculate B.H.P.if well depth 10,000 ft and mud weight 11.5 ppg.

d) Define*ECD’ Equivaent circulating density.

N DN DD DN 00O W O O

€) Discussthe use of Fann viscometer.

3. & Draw 13% Bop stack and discuss different ram typesin detail. 8

b) Discuss any one down hole problem in detail. 8

P.T.O.
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4. @ Caculate volume of oil required to reduce the hydrostatic pressure in awell
by 450 psi Mud weight = 11 ppg Hole depth = 10,000 ft Drill pipe O.D = 57

1.D.=4.276” Holesize = 12.25” density of oil =7 ppg. 8
b) Write short noteon 8
I) Overshot
i) Conventional coring.
SECTION — 11

5. @ What are different work over problems, discuss any two in detail. 10
b) Discusstwo stage cementation with suitable sketch. 8
6. @ Draw well head assembly and indicate all the parts. 8
b) Describethefollowing propertiesof oil well cement in brief. 8

I) Thickeningtime

i) Strength of cement

i) Permeability of set cement
Iv) Density.

7. @ Discuss components of completion string in detail. 10
b) Discussdifferent typesof casing in brief. 6

8. Write short noteon : 16
1) Work over fluid
i) DST
iif) Perforation
Iv) X-Mastree.

B/11/10/110
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T.E. (Petroleum) (Semester-1) Examination, 2010
PETROLEUM FIELD INSTRUMENTATION AND CONTROL
(2003 Course) (Old Syllabus)

Time: 3 Hours max. Marks: 100

Instructions : 1) Attempt any 3 questions from each Section.
2) Figuresto the right indicate full marks.
3) Use of electronic calculators, is allowed.
4) Draw neat sketch whereever necessary.

SECTION — |

1. @ What do you understand by the term calibration of an instrument? Why it is
necessary?How it iscarried out? State sources of errors. Explain with suitable

example.

b) Explainthetermfidelity, dynamic error, Speed of response and measurement lag.

2. @ Explainthe Classification of flowmeters. Explain how will you usethe area
typeflowmeter if itsworking fluid is changed.

b) Explainthe classification of Pressure measuring instruments.

3. @ Write Short note on Electro-pneumatic converter.

b) Explain any one method for measurement of vacuum.

4. &) Explainthelnstrumentationinvolved in surface production operation.
b) Describe with proper sketch the instrumentation in gas gathering station.

¢) How will you measure Temperature of oil wells?

P.T.O.
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SECTION — Il

5. @ Whatistransfer function?What isthe significance of deriving atransfer function
for asystem ? 6

b) Definetime constant. How will you experimentally find atime constant of a
first order system? Give example. 6

c) Explainthere ationship between magnitude of overshoot and controller settings. 6

6. d@ Explainthe Proportional control action. How the proportional control action
can be used in controller tuning? 8

b) Explain with the help of proper symbolic sketch, the flow control feedback
loop having pneumatically activated globevalveasitsfinal control element. 8

7. @ What aredifferent types of valves used in Petroleum industry? How will you

obtain inherent valve characteristicsin alaboratory? 8
b) ExplaintheRatio control strategy with application in Petroleum industry. 5
c) Give examplesof Servo and Regulatory problem. 3

8. @ What isthe difference between conventional feedback loop and a
Programmablelogic controller? 5

b) What arethe componentsof aSCADA system? Explain how aSCADA system
works? 6

c) Draw asketch of distillation column control with referencetoinventory, product
quality and pressure control. 5

B/11/10/110
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T.E. (Petroleum) (Semester —I1) Examination, 2010
PETROLEUM GEOLOGY -11I
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions :1) Answers to the questions of both the Sections should be written
In separate answer books.

2) Draw neat diagrams wherever necessary.

SECTION — |
1. A) Explain the terms: sour gas, sweet crude, gas hydrate, porphyrins, and
geochemical fossils. 15
OR
1. A) Withthe help of neat diagrams giveimportant types of surface and subsurface
occurrences of petroleum. 10
B) Explain one chemical and one genetic classification of oil field water. 5

2. A) Under what conditions organic matter isbroken down in asedimentary basin ? 6
B) Compare the change that take place during diagenesis of clastic sedimentsand

the organic matter accumulated within themin atypica marine environment. 9
OR
2. Give geochemical aspects of transformation of organic matter to hydrocarbons
in nature with the help of neat diagrams. 15
3. Answer any two of thefollowing : 20

A) Give evidences of primary and secondary migration.

B) Giveaclassification of ‘traps’ . Describe varioustypes of structural trapswith
the help of neat sketches.

C) Write adetailed note on “Kerogen”.

P.T.O.
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SECTION — 11
4. A) Explainin brief important marine environments of deposition of carbonates
with sketches. 15
OR
4. Write notes on any three of the following : 15

a) Diagenesis of carbonate sediments
b) Types of carbonate porosity
c) Maturation of hydrocarbonsin reservoir rocks
d) Unconventional hydrocarbon resources
€) Explain the concept of ‘NELP Roundsin India
5. Describe geology and hydrocarbon potential of any one of the hydrocarbon
producing basins of India. 15
6. Answer thefollowing: 20
A) List and explainimportant duties of awellsite geologist.
B) Describein brief the procedure to carry out analysis of drill cuttings.

B/11/10/110
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T.E. (Petroleum Engineering) (Semester — I1) Examination, 2010
PROPERTIES OF RESERVOIR ROCKS AND FLUIDS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions.: 1) Answers to the two Sections must be written in separate answer
books.
2) Question No. 1 and No. 7 is compulsory.
3) Attempt three questions from each Section.
4) Figuresto the right indicate full marks.
5) Neat diagrams should be drawn wherever necessary.
6) Use of a non-programmable calculator is allowed.

7) Assume suitable data, if necessary.

SECTION — |

1. Derivetheradial flow equation for turbulent gasflow. 18

2 @ Drawthestressstraindiagramfor stedl, cast iron, limestone and shale. Explain

al theimportant points on the graph. 8
b) What isMohrsdiagram ? Explain its useful ness. 6
c) What isthe engineering classification of naturally fractured rocks ? 2

3. DefineRs, Bo, co, po, Bg, 1g, cg, Bw, cw and explain each with avariation in
pressure. State S| units of each and their approximate range. 16

4. @ Define Saturation and Porosity and explain one method for their measurement. 6

b) Writeanoteon relative permeability. 5
c) Derive an expression for gas flow in porous media. 5

P.T.O.
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SECTION — 11

5. @ Draw andexplain PV, PT, P-x P-density diagramsfor asingle, dual and multi-

component system. 10

b) Explain retrograde vaporization and condensation process. 6

6. @ What areK values? Explain. 4
b) What isflash and differential liberation process ? 4

c) Explainindetail how aflash calculationisdone. 8

7. @ Definecapillary pressure, wettability. What isitsimportance to Petroleum

Engineering ? 9
b) Explain one method to measure the above properties. 9
8. @ Derivethe Redlich Kwong EOSintermsof Z. What isZv and ZI ? 10

b) What isthe significance of three values of Z ?If four values were obtained,
what would their significance be ? 6

B/11/10/115
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T.E. (Petroleum) (Semester —I1) Examination, 2010
PRINCIPLESOF CHEMICAL ENGINEERING —11
(2003 Cour se)

Time: 3Hours

Instructions :1) Answer 3 questions from each Section.

Max. Marks: 100

2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.

4) Figuresto the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts, electronic

SECTION — |

pocket calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

1. 8 With help of neat diagram explain different parts of atray column. 6

b) Compare merits and demerits of packed tower and tray towers.

c) Define: RelativeVolatility, MassTransfer coefficient.
OR

2. Methanol (A) - water (B) solution containing 50 wt% methanol at 26.7°C to be
continuoudly rectified at 1 atm at arate of 5000 kg/hto provide adistillate containing
95% methanol and residue containing 1.0% methanol (by weight). The feed is
preheated at 37.8°C. The distillate is totally condensed at bubble point. A reflux
ratio of 1.5 timesthe minimum isto be used. Determine (a) quantity of products,
(b) minimum reflux ratio, (¢) minimum number of theoretical stagesand

(d) number of theoretical stages at the specified condition.

X 0 0.1

0.3

04

0.6

0.8

0.9

10

y* | 0 |04

0.67

0.73

0.84

0.92

0.95

10

16

P.T.O.
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3. @ Obtain mathematical expression for Langmuir adsorption isotherm. Clearly
state all the important assumptions. 8

b) “Membrane separations are very important” — Elaborate with help of suitable

examples from industry as well as domestic applications. 8

OR
4. @ What is Psychrometry chart ? Discuss its importance. 4
b) Briefly explain choice of solvent for Gas Absorption. 4

c) Discussthe analogy between Heat, Mass and Momentum Transfer. Write
down Reynolds analogy and its usefulness. 8

5. @ Write ashort note on TEMA specifications and discuss importance. 8

b) Discusswith help of suitable examples the choice of fluidsin tube side and

shell side of ashell and tube heat exchanger. 6

c) Why baffles are used in heat exchangers ? 4
OR

6. @ Write a short note on compact heat exchangers. 4

b) A speciality chemical Sisto be cooled from 80°C to 40°C at arate of 1500
kg/hr in a countercurrent double pipe heat exchanger, with water as coolant
flowing through inner tube side. Raw water isavailable at 30°C and maximum
temperature rise possible is of 10°C. 14

1) Obtain heat duty of the exchanger.
i) Calculateflow rate of raw water.

iii) 1f overall hest transfer coefficient be 662.3 W/(mZ2.K), obtain the length of
therequired exchanger.
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Data :
Inner Tube : ID = 21 mm, OD = 25.4 mm, kwa” =74.5 W/(m.K)
Outer Pipe: ID =41 mm, OD =48 mm

For Chemical S: Cp = 1.88 kJ/(kg.°C), u = 0.37 cP, p = 860 kg/m3 and
k = 0.154 W/(m.K)

For raw water : u = 0.77 cP and k = 0.613 W/(m.K)
SECTION — 11

7. @ How river pollution can betackled ? In this context highlight the main
pollutants. 6

b) What isHAZOP study ?With a suitable example explain the HAZOP study
also highlight its necessity. 6

c) Discussthe major pollutantsfor air. Indicate theimmediate and long term
impacts of these pollutants on human and animal life. 6

OR

8. @ Discussand explain: Ozone Layer Depletion, Green House Effect, Acid Rain. 8

b) What isBOD test ? Discussitsimportance in effluent treatment. 4
c) What islethal dose ? Discussitsimportance. 6
9. @ Writeashort note on plot plan development. 4

b) With help of neat sketch discussall the major sections of atypical Rig Layout.
Highlight importance of the Rig. 8

c) Write ashort note on plant process engineer and his duty and responsibility. 4
OR



[3863] — 119 4 AR AN AT

10. @ XYZ organization decided to set up a chemical plant for some speciality
chemical. Discuss al the important factors to be considered while choosing
appropriate location of the plant. Elaborate al the points appropriately. 8

b) Discussin details the development of P& ID for a chemical process. In this
context explain the need and usefulness of developed P&ID. 8

11. @ Name four methodsto check the health of process piping. Discuss any one of
themindetails. 6

b) Write down advantages of cross country piping over other methods of
transport. 6

c) Write a short note on Assembly and Erection of Equipments. 4

OR

12. @ How insulationisdonefor process pipelines- Discussin brief. In this context

namefour different insulating materials. 6

b) Define economic diameter of apipe- Explainitssignificance. 4

c) Describe construction and working of (any two) : 6
1) NeedleValve

ii) ButterflyVave
i) GateVave.

B/11/10/110
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T.E. (Petroleum) (Semester — 1) Examination, 2010
DESIGN OF PETROLEUM MACHINERY
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Question Nos. 1 and 5 are compulsory. Out of the

remaining attempt 2 questions from Section | and
2 questions from Section 1.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. @ Discusscirculation system of adrilling rig with suitable sketch. Discussdesign
criteria of reciprocating pumps. 9
b) Discussdesign criteriafor oil and gas pipeline and explain Weymouth and

Pranhandle equation for gas pipeline. 9

2. Design and draw a bushed pin type of flexible coupling to connect a motor shaft
to a pump shaft transmitting 32 kW at 960 rpm. The overall torque is 20% more
than mean torque. The material propertiesare asfollows: 16

a) Theallowable shear and crushing stress for shaft and key material is40 MPa
and 80 M Parespectively.

b) The alowable shear stressfor cast ironis 15 MPa.
c) Thealowable bearing pressure for rubber bush is 0.8 N/mm?2.

d) The material of the pinissame asthat of shaft and key. Diameter of pin may
be increased for bending stresses. Brass bush thickness is 2 mm where as
rubber bush is 6 mm thick. Enlarge portion in input flange is having 24 mm
diameter clearance of 5 mmisleft in two halves of coupling.

P.T.O.
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3. Write short noteson : 16
I) Reciprocating compressor
i) Working mechanism of any one type of break
i) Types of belt drives.
Iv) Stress concentrations.

4. A shaft issupported by two bearingsat 1 m apart pulley is mounted at a distance
of 300 mmto theright of left hand bearing and thisdrivesapulley directly below
it with the help of belt having max tension of 2.25 KN. Another pulley 400 mmis
placed 200 mm to the left of right hand bearing and isdriven with help of electric
motor and belt placed horizontal to the right. The angle of contact for both the
pulleysis 180°. Take u = 0.24. Determine the suitable diameter of solid shaft

allowing the working stress 6 as 63 M Pain tension and 42 MPain shear. Assume
torgue for one pulley equal to that of another pulley. 16

SECTION — 11

5. Calculate: 18
1) Thickness of shell
ii) Total circumference

i) Assume width = 1800 mm and determine number of layersfor shell.

Datagivenas

Tank diameter = 20 M, Tank height = 13 M (conica groove). Sp.gravity of liquid =
1.2 super imposed load = 1250 N/m?.

Material = cast iron, permissible stress = 142 N/mm?
Density of material = 7.8x10° kg/m?
Modulus of elasticity = 2x10° N/mm?
6. @ Writein brief different types of storage tanks for storage of hydro carbons. 4
b) Different types of agitators used for mixing the liquids.

c) Discusslossesin storage of volatile fluids. 6
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7. @ Designavessal with channel typejacket having diameter 100 mm and internal
pressures are 0.5 N/mm? and 0.3 N/mm? in shell and jacket respectively. The

jacket and shell are made up of steel having permissible stress 98 N/mm?. 8

b) Write and explain heat transfer coefficient for jacketed reaction vessels. 4

c) Write note on TEMA code for heat exchangers. 4

8. Write short noteson : 16

a) Gasket and flanges
b) Oil and gas separators
c) Sulphur containing fluid.

B/11/10/110
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T.E. (Petrochemical) (Semester — 1) Examination, 2010
CHEMICAL PROCESSINDUSTRIES

(2003 Course)
Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any three questions from each Section.
2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

SECTION — |

1. @ Describe with flowsheet the contact process for manufacture of sulphuric
acid. 12

b) Mention major engineering problemsinvolved in manufacture of ammonia. 6
2. @ Describe with flowsheet the Solvay process for manufacture of soda ash. 10
b) Mention end uses of glycerine, hydrazine and urea. 6
3. @ Describewith flowsheet the Raschig-Olin process for manufacture of hydrazine. 10
b) Describe any one process for manufacture of glycerine from propylene. 6

4. a) Describewith flowsheet the Bergius processfor conversion of coal to aromatic
liquids. 10

b) Mention end uses of phosphoric acid, nitric acid and lime. 6
SECTION — I

5. @ Describe with flowsheet the extraction process for manufacture of crystal
sugar. 12

b) Write a note on by-products of sugar industry. 6

P.T.O.
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6. & Describewith flowsheet the process for manufacture of ethanol by fermentation. 10
b) Write a short note on dyes and their classification. 6

7. @ Describewith flowsheet the continuous hydrolysis and saponification process
for manufacture of soap and glycerine. 10

b) Differentiate between soap and detergent and write a note on types of

detergents. 6

8. @ Describewith flowsheet how ureais manufactured by ammonium carbamate
decomposition process. 10
b) Write anote on carbohydrates and their applications. 6

B/11/10/100
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T.E. (Petrochemical) (Semester-1) Examination, 2010
MATHEMATICSFOR PETROCHEMICAL ENGINEERS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
answer books.

2) In Section |, attempt Q.No. 1 or Q.No. 2, Q. No. 3 or Q.No. 4,
Q. No. 5 or Q. No. 6. In Sction |1, attempt Q. No. 7 or
Q. No. 8, Q. No. 9 or Q. No. 10, Q. No. 11 or Q. No. 12.

3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

5) Use of non - programmable electronic pocket calculator is
allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. @ Determineall basic feasible solutionsto the system of equations: 6
2Xx, — 3%, + 5X, = 10
Bx, —2x,+ X, =9
b) Solvethefollowing LP problem: 10

Maximize: z = 8x, + 11x,, subject to the constraints

3X, + X,<7,

P.T.O.
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2. @ A firm manufactures 3 products A, B, C. The profits are Rs. 5, 4 and 3
respectively. The firm has 2 machinesM, and M, ; and given below isthe
required processing time in minutes for each machine on each product.

Product

A B C

Machine M 2 3 5

1

M, | 4 3 3

2

Machine M, has 1500 minutes, where as M, has 2000 minutes available. The
firm must manufacture 100 A's, 200 B’s and 150 C’s, but not more than
150 A’s. Set up an L.P. problem, to maximize profit. Do not solveit.

b) Solvethefollowing L.P. problem:

Minimize z =X, + X,, subject to the constraints :

2x1+x224

x1+7x22 7

3. @ A car hire company has one car at each of its 5 depots a, b, ¢, d and
A customer requiresacar in each city A, B, C, D and E. Distance (in kms)
between depotsand citiesaregivenin thefollowing table.

Depots
a b c d e
A 160 130 175 190 200
B 135 120 130 160 175
Cities C 140 110 155 170 185
D 50 50 80 80 110
E 55 35 70 80 105

How should the cars be assigned to customer, so as to minimize the distance

travelled ? Find aso the min. distancetravelled.

6

10
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b) Find the optimal solution to the following transportation problem, by Vogel's

4. a)

Approximation Method (VAM). 10
Destination
X Y Z Supply
A 8 7 3 60
Source B 3 8 9 70
cC| 11, 3 5 80
Demand 50 8 80
OR

A company has 4 sales representatives who are to be assigned to 4 different
sales territories. The monthly sales increase estimated for each sales
representative for different salesterritories (in lakh rupees), are shown in the
followingtable: 8

Territories

I 1 1V

Sales A 200 | 150 | 170 | 220

Representatives B 160 | 120 | 150 | 140

C 190 | 195 | 190 | 200

D 180 | 1/5 | 160 | 190

a) Find an optimal assignment to maximize the sales and the total maximum
sales.

b) If for some reason, B cannot be assigned territory 111, will the optimum
assignment be different ?
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b) Determineinitia basic feasible solution to thefollowing transportation problem,
using Vogel'sApproximation Method : 8

D, D, D, D, Supply
4

S 1 2 1 30

=

3 3 2 50

S 4 2 5 9 20

Demand 20 40 30 10

5. @ Obtainthelinesof regressionfor thefollowing data. Hence find the correlation
coefficient between x and y. 8

X: 6 2 10 4 8

y: 9 11 5 8 7

b) The income distribution of workers in a certain factory was found to be
normal with mean of Rs. 5000 and standard deviation = Rs. 500. There are
114 persons, getting income above Rs. 6000. Find how many workers are

therein the factory. [Given : Areabetween z=0t0z =2is0.4772.] 6
c) 10 coinsaretossed simultaneously. Find the probability that i) 6 heads appear,
i) atleast 3 heads appear. 4
OR

6. @ If thetwo lines of regression are 3x —5y + A =0 and 15x — 16y + U =0,
x ==3, Y =5, find thevaluesof A, I, and the coefficient of correlation
between x and y. 6

b) The accidents per shift in afactory are given by thetable:

Accidents x
per shift

Frequency f | 142 | 158 | 67 27 5 1

Fit a Poisson distribution to the above table and cal cul ate the theoretical
frequencies. 6
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c) Thetable below gives the number of books issued from acertain library on

the various days of aweek. 6
Days Mon. | Tues. | Wed. | Thurs. | Fri. Sat.
No. of books | 105 | 130 | 120 | 15 | 135 | 110
issued

Test at 5 % |.0.s. where the issuing of books is independent of day.
[X?; 0.05=11.07].

SECTION — 11
7. @ With usual notations establish thefollowing : 9
AV
NA_V Ly
), v A A
2
2 )
I =1+ —
) U 1
i) 1-eMP =V
1 1
b) Evaluate numerically | > dx takingh=— by using 8
ol+ X 6

1
I) Simpson’s 3 rule

3
i) Simpson’s 3 rule

Hence obtain the approximate value of r in each case. Compare the results
withtruevalue.

OR
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8. @ For thefollowing tabulated data. 9

X 0 1 2 3 4 5

y | 112 | 345 | 6.67 | 108 | 16.12 24.52

: _ dy 3
findy at x =0.5, dx at x =5.5.

b) For thefollowing tabulated data. 8

0 0° 5° 10° 15° 20° 25° |30°

tan 6 | 0.0000| 0.0875| 0.1/63 | 0.2679 | 0.3640 | 0.4663|0.5774

Find the value of tan 16° using stirling’sformula.

9. @ Find area root of the equation 3x = cosx + 1 that lies between 0 and 1
(radians), correct upto four decimal places by using the method of successive
approximations. 8

b) Solvethefollowing system of equations by Gauss €limination method 8
10x, — 7x, + 3X, + 5X, = 6
—6x, +8x,— X, —4x, =5
3X, + X, +4x, + 11x, = 2
X, — 9K, —2X, +4x, =7
OR
10. &) Solvethefollowing system of equations by Gauss - Seidel iterativemethod 8
20x, +x,—2x,=17
3X, + 20X, —X,=—18
2x, —3X, +20x, = 25
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b) Use method of least squares to fit a second degree parabola of the form
y = ax2 + bx + c to satisfy following data. 8

X 110115120 |25|30|35|40
y 11|13 |16|20 27|34 |41

9% 02U
11. @ Solve the Laplace equation ax_l; + W = 0 at the pivotal points of the grid

shownintheFig. 11a 9
40 40 40 40

80 1 2 20

40 20 O 0

Fig.11a

d
b) Using modified Euler’s method solve the equation d_?: =1+xy;y(0)=1to

findy at x =0.2taking h=0.1. 8
OR

9% d% .y
12. a) Solve the equation aTl; + V = —x?y? over the square with sidesx =0 =,

x =3 =y with u = 0 on the boundary and mesh length = 1. 9

d 1
b) Use Runge - Kutta method of fourth order to solve & + % =2 y()=1

dx
tofindy at x =1.2takingh =0.1. 8

B/11/10/110
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T.E. (Petrochemical) (Semester —1) (2003 Cour se) Examination, 2010
CHEMICAL ENGINEERING THERMODYNAMICS

Time: 3Hours Max. Marks: 100

Instructions :1) Attempt any three questions from each Section.
2) Answers to the two Sections should be written in two separate
answer books.

3) Figuresto the right indicate full marks.
4) Assume suitable data wherever necessary.

5) Use of steam tables and electronic calculator is allowed.
SECTION — |

1. 8 Discuss Redlich Kwong and Peng Robinson equations of state in context of
hydrocarbon mixtures. 8

b) Calculate the mass density of and hence the volume occupied by 500 Kg of
methanol vapor at 300 K and 11 bar using ideal gaslaw and the van der Waals
equation. Tc and Pc for methanol are512.6 K and 81 bar respectively. Comment
on your results. 10

2. @ Statefirst law of thermodynamics as applied to closed and open systems.
Explain thetermsinvolved. 6

b) Iron reacts with agueous HCI at 300 K to give aqueous FeC12 and hydrogen.
gas. Determine the work done when 1 kg of iron reactswith HCl in a
(a) closed vessel and (b) an open vessdl. 10

3. Derive Maxwell relationsfrom thefirst principles. Using an appropriate Maxwel |
relation, derive thermodynamic relationship for effect of temperature and pressure
on enthalpy of areal gas. 16
4. Writenotes:
a) Joule Thomson Effect.
b) Carnot Cycle.

c) Entropy change in spontaneous processes.

P.T.O.
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SECTION — 11

5. @ Discuss how fugacity isrelated to pressure and temperature for areal gas. 6

b) Estimate fugacity of gaseous propaneat 12 bar and 310 K using the following

data:
P

1.7 34 6.8 10.2 11.7 13.6
bar
v 0.3313 | 0.1609 | 0.0754 | 0.0468 | 0.0382 | 0.021
m3/kg

6. @ What isapartial molar property ?

b) Derive Gibbs-Duhem equationinitsdifferent forms.

12

12

7. @ Statetheequilibrium law applicableto VLE between nonideal solution and

nonideal vapor. Explainthetermsinvolved.

b) Define minimum and maximum boiling azeotropes.

c) Discuss any two models of activity coefficients.

8. @ Discussthecriterion for chemical reaction equilibrium. State how equilibrium

constant can be calculated from basic thermodynamic data.

b) Equilibrium constant for the ammonia formation reaction N2 + 3 H2 --- -2
NH3isgiven as0.0002 at 675 K. For stoichiometric feed and 15 bar pressure,
calculate equilibrium conversion of N2 and composition of equilibrium mixture
on mol% basis.

10

B/11/10/110
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T.E. (Petrochemical Engineering) (Semester-l1) Examination, 2010

Time:

1 A

2. A.

3. A.

PROCESSAND ANALYSISINSTRUMENTATION
(2003 Course) (Old Syllabus)

125

3 Hours Max. Marks: 100
Instructions : 1) Attempt Q1A or B, Q2A or B, Q3A or B, Q4A or B,

Q5A or B, Q6A or B.
2) Figuresto the right indicate full marks.
3) Use of electronic calculators, steam table is allowed.
4) Draw neat sketch whereever necessary.

SECTION — |
a) Explainthe various processlagswith example.
b) Explain theimportance of the valve positioner in control valves.

c) Explain the various components of SCADA.
OR
a) Explainthe various sealing techniquesin pressure gauges.
b) What are the factors to be considered while selecting a control valve?
c) Explain servo and regulator control.

a) Explainthetypesof measurement uncertaintiesin detail.
b) Define:Accuracy, Precision, Repeatability, Reproducibility, Hysterisis,
Drift, Fidelity, Dead zone.
OR

. @ Givetheclassification of the measuring instruments.

b) What is Strouhal number? Describe aflow meter using the same.

ad) Write anote on the Resistance Temperature Detectors (RTD).
b) Explain pressure measurement using enlarged leg manometer.
OR

P.T.O.
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B. @ Explainthevarious hydrostatic pressure methodsfor level measurement. 8

b) A venturimeter with throat diameter 0.065m and coefficient of discharge
0.95 is used to calibrate a pitot static tube. Air flows through a 110 mm
diameter pipeinwhich theventuri isfitted. Thedifferencein water level in
the manometer attached to the venturi is 50 mm. The pitot static tube is
placed at the downstream of the venturi. Water manometer attached to it
shows areading of 7 mm. Calculate the flow rate through the pipe and the
coefficient of velocity of the pitot tube. Assume the dendity of air as 1.13 kg/m?®

and that of water as 100 kg/n™®. 8
SECTION — 11
4. A. @ Explainthe magnetic susceptibility method for oxygen analysis. 6
b) Describe UV spectroscopy. 6
c) Discuss Orsat analysis. 6
OR
B. @ Explain composition analysisusing refractiveindex method. 6
b) Describein brief viscosity measurement. 6
c) Discussthe various methods of density measurement. 6
5. A. @ Describethe various sampling techniques. 8
b) Write a note on Gas Chromatography. 8
OR
B. @ Classify anaysisinstruments. 8

b) Writeanote on X ray diffraction method used for composition analysis. 8

6. A. @ Zirconiacellsare now frequently used as oxygen analysis cells, specialy

in power plants. Describe this method of analysis. 8

b) Explainthe method of analysisusing thermal conductivity. 8
OR

B. @ Discusstotal hydrocarbon analysis. 8

b) Write a note on the mass spectrometer. 8

B/11/10/100
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T.E. (Petrochemical Engineering) (Semester — 1) Examination, 2010
UNIT PROCESSES IN ORGANICS SYNTHESIS
(2003 Cour se)
Time: 3 Hours Max. Marks: 100

Instructions : 1) Answer any three quetions from each Section.
2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

SECTION — |

1. @ Describewith flowsheet the processfor conversion of nitrobenzeneto aniline
by catalytic vapour phase reduction. 12

b) Describe the process for conversion of cyclohexane to chlorocyclohexane
by photochlorination. 6

2. @ Describe with flowsheet the process for conversion of ethyl benzene to
styrene. 10

b) Write a note on Schmidt nitrator. 6

3. a Describe with flowsheet any one process to manufacture vinyl chloride
monomer. 10

b) Write a note on Bechamp reduction. 6

4. @ Describe with flowsheet the process for manufacture of ethanol by

fermentation. 10
b) Explain DVS with significance. 4
c) Write mechanism for aromatic bromination of benzaldehyde. 2

P.T.O.
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SECTION — I

5. a Describe with flowsheet the process for conversion of acetaldehyde to acetic
acid. 10

b) Describe the process for preparation of 1, 2-dichloroethane from ethene and
chlorine. 8

6. a Describe with flowsheet the process for manufacture of dodecyl benzene

from benzene. 10

b) Mention the types of oxidative reactions with examples. 6

7. @ Describe the process for conversion of benzene to nitrobenzene. 8
b) Write a note on reagents used for alkylation. 4

c) Explain desulfonation reaction with significance. 4

8. a) Describe the continuous process for conversion of chlorobenzene to aniline. 8

b) Write noteson : 8
1) Friedel Crafts alkylation and acylation.
i) Hydrogenation catalysts.

B/11/10/110
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T.E. (Petrochemical) (Semester — 1) Examination, 2010
MASSTRANSFER OPERATIONS
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any 3 guestions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. Attempt the following : 18
1) Write a brief note on: Choice of Solvent for Liquid-Liquid Extraction.
i) Write a brief note on: “Optimum reflux ratio for distillation”.
Iil) Explain Mier’s theory for supersaturation for crystallization.
Iv) Discuss the five possible feed conditions in distillation operations.

OR

2. @ Carbon disulphide is to be absorbed from a dilute gas mixture of CS,—N,
into a pure non-volatile oil at atm. Pressure in a counter-current absorber.
The mole fraction of CS, in inlet gas stream is 0.05 and the flow rate of gas
stream, G is 1500 k mole/hr. theequilibrium relationisgiven by :
y = 0.5x
Where x = mole fraction of CS, in liquid stream. It is desired to reduce the
mole fraction of CS, in the exit gas stream to 0.005.

L
a) Cdculate the minimum vaue of EwhereL istheliquid flow rate in k mole/hr.

L
b) Derive the equation for the operating line if Eis equal to 1.5 times the

minimum value. 18
PT.O.
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3. @ Derive the Fenske equation for distillation. State the assumption made, if any.

b) A liquidfeed conssting of 1200 g moles of mixture containing 30% naphthalene
and 70% dipropylene glycal is differentidly distilled a 100 mm Hg pressure
and final distillate contains 55% of the feed solution. The VLE data are-

X 84 | 116 | 28.0 | 50.6 | 68.7 | 80.6 | 88

y 223411629 | 748|802 |844 | 88

Determinethe amount of distillate determine the concentration of naphthalene
inresidueand distillate.

OR

4. Anequimolar mixture of benzene and tolueneissubjected to flash distillation at a
pressure of 1 bar in the separator. Determine the compositions (in mole fraction
benzene) of the liquid and vapour leaving the separator when the feed is 25%
vaporized. Estimate the temperature in the separator.

Equilibrium datafor benzene-toluene system at 1 bar isgiven intable given bel ow.

Temperature (°C) Mole fraction Mole fraction
benzene in liquid | benzenein Vapour
80.1 1.000
85.0 0.780 0.900
90.0 0.581 0.777
95.0 0.411 0.632
100.0 0.258 0.456
105.0 0.130 0.261
110.6 0.000 0.000

What are the concentrations in the vapour and liquid, and the separator
temperature thefeed is :

1) 0% vaporized 2) 50% vaporized
3) 75% vaporized 4) 100% vaporized ?

Plot the operating lines for each of these cases and discuss how the operating
lines change as f changes.

6

10

16
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5. a A bubble cap-fractionating column consisting of 10 plates working at an
average efficiency of 80% is being used to distill 1000 kg/hr of acqueous
methanol at its bubble point entering the tower. The feed, overhead product
and bottom product are 50-mole % 90-mole % and 10-mole % methanol
(1) respectively. A total condenser is provided. The reflux is sent at this
saturation temperature. If the reflux ratio is 1.7 times the minimum, check
whether the column available is satisfactory. The VLE data are : 16

X, |8 10 20 30 |40 |50 70 180 95

1

y, |365 |418 |579 665|729 (779 870958 |97.9

OR

6. Write short notes on : 16
1) Vacuum and Steam Distillation  ii) Azeotropic and Extractive distillation
lil) Optimum reflux Ratio.

SECTION — I

7. @ 60 tons per day of oil sand (25 mass % oil and 75 mass % sand) is to be
extracted with 40 tons per day of naphtha in a continuous counter current
extraction battery. The final extract from the battery is to contain 40 mass %
oil and 60% mass naphtha, and the underflow from each unit is expected to
consist of 35 mass % solution and 65 mass % sand. If the overall efficiency
of the battery is 50%. How many stages will be required ? 16

OR

8. 350 kg per hour of halibut liver to be extracted in a counter current cascade
with ether to recover oil. The ether which has been partially purified contains
2% oil. Thefresh liver contains 20% oil and isto be extracted to composition
1% oil (on solvent free basis). 250 kg of solvent is to be used.

a) What % of oil entering with the liver is recovered in the extract ?

b) How many equilibrium stages are required ?

c) Calculate the mass and the direction of the total and component net flow.
Data:

Concentration kg oil/Kg solution ' O 01 |02 |03 |04|05 |06

16
Kg solution/kg exhausted liver 0.288 | 0.368 | 0.44|0.51| 0.6 |0.71|0.87
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9. @ Classify the commercia extraction equipments. State working principles of
Pulse columns. 10

b) Discuss the ternary diagram for liquid-liquid extraction by taking suitable

example. 6
OR
10. @) Give the classifications of crystallizer . Explain the working principles and
construction of any one type of crystallizer with neat sketch. 10
b) Discuss in brief process principles involved in PSA and TSA. 6
11. @ The equilibrium adsorption of acetone vapour on activated carbon at 30°C
IS given by
am absor bed 0 01 | 02 | 03 | 035
gm carbon
partial pressure of acetone, mm Hg 0 2.0 12.0 42.0 92.0

A liter flask contains air and acetone vapour at 1 atm. and 30°C with partial
pressure of acetone 100 mm Hg. Two grams of fresh activated carbon is
introduced into the flask, and it is sealed. Compute the final vapour
concentration at 30°C and the pressureinside theflask. Neglect the adsorption
of air. 10

b) A 40 cm high bed of adsorbate, when processing 0.2 m3 per hour of a fluid,
gives a 480 second break-through time, with 65% of the bed height fully
spent. If more adsorbate were added to the bed so as to give 780 seconds

before breakthrough at the same flow rate, how much higher will it be ? 8

OR

12. Write short notes on : 18
a) Classification of membrane separation processes
b) Membrane modules for membrane processes
c) Types of Absorbents.

B/11/10/100
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T.E. (Petrochemical) (Semester — 1) Examination, 2010
REACTION ENGINEERING —|
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer any three questions from each Section.
2) Answer to the two Sections should be written in two separate
answer books.
3) Figuresto the right indicate full marks.
4) Assume suitable data, whererever necessary.
5) Use of electronic calculator is allowed.

SECTION — |

1. Pure gaseous A decomposes as A — 2R at 50°C. Find a rate equation that
satisfactorily representsthis decomposition from the following dataobtained ina
constant volume batch reactor operated isothermally at 50 °C

Time, min 0 2 4 6 8 10 12 oo
P.,mmHg 760 600 475 390 320 275 240 150
2. d Writeagenera material balance equation and derive governing equationsfor

PFR, CSTR and batch reactors by deduction.

b) ReactionA — R(-r,=kC,)iscarried outinaCSTR. Conversion reported
IS 75%. For the aqueous feed with 10 mol A/lit and flow rate of 2000 mol/min.
For the same feed quality and flow rate, calculate the conversion achieved
if CSTR volume is doubled.

P.T.O.
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3. Agueous decomposition of A is studied in an experimental mixed flow reactor.
Results obtained in steady state runs are given below.

C,, mol/lit Holding time

In feed In Effluent Sec

2.00 0.65 300

2.00 0.92 240

2.00 1.00 250

1.00 0.56 110

1.00 0.37 360

0.48 0.42 24

0.48 0.28 200

0.48 0.20 560

Calculate volume of PFR required to process 1000 kmol/s of pure A to 75%
conversion level. Feed concentration of A is0.8 mol/lit. 18

4. WriteNotes:

a) Integral vsDifferential analysis.
b) Reactor configuration for Autocatalytic Reactions.
¢) Reaction kinetics from pressure vs time datain batch reactor.

d) Scope of reaction engineering. 16

SECTION — I

5. At present the elementary liquid phase reaction A+B — R + Stakes placein a
PFR using equimolar mixture of A and B. (C,,=C, =1.5mol/L) conversion is

90% . If amixed flow reactor five times as large as PFR is to be connected in
series with the present PFR which unit should come first and by what factor

could the production of R be increased for the new set up ? 16
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6. For aseriesreaction system given as

A—5 sR—23S k, # k, derivetheexpression giving maximumyield

of product R and optimum holding time required for achieving it in aCSTR. 16
7. Explainin adequate details:

a) Multiplicity of steady statesin CSTR.

b) Design of adiabatically operated PFR. 16
8. Writenotes:

a) Effect of temperature and pressure on equilibrium conversion.

b) A scheme for calculating product distribution obtained in a PFR for the case

of parallel reactions.

¢) Optimum temperature progression. 18

B/11/10/110
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T.E (Petrochemical) (Old Syllabus) (Semester — 1) Examination, 2010
TRANSPORT PHENOMENA
(2003 Course)

Time: 3 Hours Max. Marks: 100
Instructions : 1) Attempt any 3 questions from each Section.
2) Figuresto the right indicate full marks.
3) Use of electronic calculatorsis allowed.
4) Draw neat sketch wherever necessary.

SECTION — ONE

1. @ Differentiate between : Laminar — Turbulent flow, Compressible-
Incompressibleflow, Viscid-Inviscid flow, Uniform-Nonuniform flow, Steady-

Unsteady flow. 8
b) Write ashort note on Non-Newtonian fluid models. 8
2. a8 Write ashort note on flow through pipe problems of flow rate, head loss and
pipediameter calculations. 10
b) State Navier-Stokesequation clearly explaining therole of each constituent
term. 6
3. @ Explaindifferent flow regimeswithin turbulent boundary. 6
b) Explain Ludwig Prandtl’scontribution to studiesin characterization of turbulent
flow. 6
c) Write short note on Turbulent scales. 6
4. @ ExplainVarious Mixing problemsin processindustry. 6

b) A flat—bladeturbineagitator withdisk havingflat four bladesisingdledintank. The
tank diameter is1.83 m, theturbinediameter is0.61 m, thewidthis0.122 mandthe
depth of theliquidinthetank isequd to itsdiameter. Thetank containsfour baffles,
each having awidth of 0.15m, theturbineisoperated at 90 rpm and theliquid hasa
viscogity of 10 cp and adensity of 929 kg/m3. Cdculate 1) Thepower required kW
of themixer. 2) Thepower required per unit volumeif thevessd isscaled uptothree
timestheorigind volumekeeping themasstransfer ratesidentical. 10

P.T.O
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SECTION — TWO

5. @ A tank containing 22,679.5 kg material with aspecific heat of 2.1 kJkg-K is
to be heated from 293 K to 398 K. Thetank contains a heating coil with aheat
transfer surface of 9.29 m?, and the overall heat transfer coefficient from the
coil to the tank contents of 850 W/m2 - K. Derive the expression and solve
for the time required to heat the tank contents with steam

condensing at 433 K. 10
b) Derivetheexpressionfor heating cooling abatch with an external heat exchanger
and an isothermal heating medium. 6
6. @ Explaintheclassification of partial differential equationswith examples
in transport phenomena. 8
b) Write ashort note on CFD applicationsin chemical engineering. 8
7. @ Write ashort note on Multiphase flows. 10

b) Explainvariousflow regimesinahorizonta gas-liquid flow through circular pipe. 6

8. Write a short note on any three of the following. 18
a) Heat, mass and momentum transfer anologies
b) Blasiusequation
c) Dimensionless numbers and process design
d) Mechanismsof mixing

B/11/10/110
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T.E. (Mechanical) (Sem. —1) Examination, 2010
THEORY OF MACHINES AND MECHANISM S—11
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer three questions from Section | and three
guestions from Section — 1 1.

2) Answers to the two Sections should be written in
separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tablesis
allowed.

6) Assume suitable data, if necessary.

SECTION — |
UNIT —1

1. @ Explainthefollowingterms:
1) Crowning of pulley
ii) Initia tensionin belt
i) Creep inthe belt. 6
b) A V-belt of 6.0 cm? cross-section has a groove angle of 40° and an angle of
lap of 150°, u = 0.1. The mass of belt per meter runis 1.2 kg. The maximum
allowable stressin the belt is 850 N/cm?. Calculate the power that can be
transmitted at a belt speed of 30 m/s. 10
OR
2. @ Find expression for the screw efficiency at a square thread. Also determine
the condition for maximum efficiency.

b) Explaintheterms:
1) Frictioncircle
ii) Friction couple
i) Frictionaxis
c) Explainfrictioninafour-bar mechanism. 4

P.T.O.
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UNIT —1I
3. @ What is meant by wet clutch and dry clutch ? Where are they used ? 4
b) Derivetheexpressionfor thetorquetransmitted for flat callar bearing assuming
uniform pressure theory. 4

c) A conical clutch hasaconeangleof 30°. If the maximum intensity of pressure
between the contact surfaces is limited to 70 kPa and the breadth of the
conical surfaceisnot to exceed 1/3“of the mean radius. Find the dimensions
of the contact surfaces to transmit 22 kW at 2000 rpm. Assuming uniform

wear and take coefficient of friction as 0.15. 8
OR
4. @ Explainthefunctions of brake and dynamometer. 4
b) Explain self-locking or self energising of brake. 4
c) Explainwiththe help of neat sketch any onetype of absorption dynamometer. 8
UNIT =111

5. Theroller following a cam moves with SHM during ascent and with uniformly
accelerated and deaccelerated motion during descent. The cam rotates at 370
rpm. Draw the cam profilefor the following data:

L east radius of cam = 60 mm

Angle of ascent = 54°

Angleof dwell between

ascent and descent = 48°

Angle of descent = 66°

Life of thefollower = 50 mm

Roller diameter = 30 mm

Offset of follower axis= 20 mm towards right. Determine the maximum velocity

and acceleration of follower during ascent and descent. 18
OR
6. @ Withthe help of neat sketches explain the types of cam and followers. 6

b) Derive an expression for displacement, velocity and acceleration of atangent
camwithroller follower

when i) roller isin contact with flank
ii) roller isin contact with nose. 12
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7.

10.

SECTION — 11
UNIT -1V

a) Definetheterm ‘coefficient of fluctuation of energy’ and ‘ coefficient of
fluctuation of speed.

b) Provethat the maximum fluctuation of energy, AE = Ex 2Cs, where E=mean
kinetic energy of the flywheel and C_ = coefficient of fluctuation of speed.
c) Theflywheel of asteam engine hasaradiusof gyration of 1m and mass 250 kg.

The starting torque of the steam engine is 1500 N-m and may be assumed
constant. Determine:

I) Theangular acceleration of the flywheel
i) Thekinetic energy of the flywheel after 10 sec. from the start.

OR

a) Explaintheterm height of the governor. Derive an expression for theheightin
the case of Watt Governor. What are the limitations of Watt Governor ?

b) Explaintheterm ‘Hunting’ in case of governor.

c) What is stability of governor ? Sketch the controlling force verses radius
diagramsfor astable, unstable and isochronous governor. Derivethe conditions
for stability.

UNIT -V
a) Compare the cycloidal and involute tooth forms.

b) Two 20° involute spur gears have amodule of 10 mm. The addendum isequal
to 1 module. Thelarger gear has 40 teeth while the pinion has 20 teeth. Will the
gear interferewith the pinion ?

c) The number of teeth on each of the two equal spur gearsin mesh are 40. The
teeth have 20° involute profile and the moduleis 6 mm. If the arc of contact is
1.75 timesthe circular pitch, find the addendum.

OR

a) Derivethevelocity ratio and centre distance of helical gearswith the help of
sketch.
b) Discuss various types of forces acting on helical gears and its efficiency.

c) Twoleft-handed helical gears connect two shafts60° apart. Thenormal module
is6mm. The larger gear has 70 teeth and the vel ocity ratio is 1/2. The centre
distance is 370 mm. Find the helix angles of the two gears.
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UNIT - VI
11. @ Derivean expression for the centre distance of a pair of spiral gears. 6
b) Definetheterm worm and worm wheel.

c) Show that, inapair of spiral gears connecting inclined shafts, the efficiency is
maximum when the spiral angle of thedriving wheel ishalf the sum of the shaft

andfrictionangle. 8
OR
12. @ Explain briefly the difference between simple compound and epicyclic gear
trains. What are the special advantages of epicyclic gear train. 8

b) Inan Epicyclic gear train, an arm carriestwo gearsA and B having 36 and 45
teeth respectively. If thearm rotates at 150 rpm in the anticlockwise direction
about the centre of gear A whichisfixed, determinethe speed of gear B. If the
gear Aisinstead of being fixed, makes 300 rpm in the clockwise direction,
what will be the speed of gear B ? Sketch the arrangement. 10

B/11/10/1,685
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T.E. (Polymer) (Semester — ) Examination, 2010
MATHEMATICAL METHODS IN POLYMER ENGG.
(2003 Course)

Time: 3 Hours Max. Marks: 100

1. a)

b)

b)

N.B.: 1) In Section | attempt Qu. 1 or Qu. 2, Qu. 3 or Qu. 4,

Qu. 50r Qu. 6. In Section |1 attempt Qu. 7 or Qu. 8,
Qu. 9 or Qu. 10, Qu. 11 or Qu. 12.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION — |

Find the real root of the equation x3 + 2x —5 = 0 by applying Newton-
Raphson method at the end of fifth iteration. Write the algorithm for above
method. 9

Solve the following system of equations by using Gauss-Seidel iteration
method :

10xl+x2+x3:12
2x1+ 10x2+x3 =13

2x, +2x,+ 10x, = 14 8
OR

Use Regula-Falsi method to find real root of the equation € —4x =0,

correct to three decimal places. Write the algorithm for the above method. 9

Solve by Gauss-elimination method, the system of equations
6Xx+8y—-72=8
10x+5y +8z=4

X -9y +7z=11 8
P.T.O.
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3. @ Withusual notations, establish thefollowing:

5 \2
) E= §+1/l+6—
2 4

i) A=u6+%82

y | 1.12 ] 345 | 6.67 | 10.8 | 16.12 24.52

Findy atx =05 ¥ ax=55. 8
dx
OR
T sin“e 3
4. @) Evaluatej ——  d6 by Simpson’s —th rule, taking h=". 8
o D+4cos6 8 6
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b) Fit aparabolaof theformy = ax? + bx + c to the following data : 9

5. @ Solve by Runge-Kutta method the equation % = ﬁ subject to y(0) = 1,

tofindy at x =0.2takingh =0.2. 8

2 2
b) Solve the equation a—sz + a—l; =-100, at the pivotal points of asquare plate

oxX oy

bounded by thelinesx =0,y =0,x=3,y=3andh=k=1aongx andy
directions. u = 0 at every point of the boundary of square plate. 8

OR

6. @ UseModified Euler’'s method to solve:

%: X — y2, y(0) =1tocaculatey at x =0.2and x = 0.4 taking h = 0.2. 8

b) Calculateafinitedifference solution of the equation

2
a_u = a—l;' (0<x <1) subject to the conditions
ot ox
u=sintx whent=0forO0<x<1

u=0ax=0andx=1fort>0.

Take 0x =0.1, 6t =0.001. Find u at t = 0.003 by using explicit finite
difference scheme. 8
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SECTION — 11

7. @ CalculatetheArithmetic mean, standard deviation and coefficient of

variation, for thefollowing frequency distribution.
Wages In Rupess| 1| 10.00 | 20-30 | 30-40 | 40-50 | 50-60
earned per day
No. of labourers | 5 9 15 12 10 3
b) Calculatethefirst four moments about the mean of the given distribution.
Also find 3, B, and excess of Kurtosis,
x|20 2530|3540 |45 |50
fl 4 36|60 9 | 70 | 40 | 10
OR
8. @ Following arethe values of import of raw material and export of finished
product in suitable units.
Export | 10 | 11 |14 14 | 20 | 22 | 16 12 | 15 | 13
Import | 12 | 14 |15 16 | 21 | 26 | 21 15 | 16 | 14
Calculate the coefficient of correlation between the import values and export
values.



b) Find the probability that aleap year selected at random will have 53 Sundays.

c) Thereareten political leaders gathered at a party and two are known to be
staunch opponents. In how many ways can they be seated in arow so that
these two persons do not sit next to each other.

9. @ Anunbiased coinisthrown 10 times. Find the probability of getting exactly

6 Heads, at |east 6 Heads.

b) The accidents per shift in afactory are given by thetable:

Accddents x per shift

Frequency f

142

158

67

27

Fit a Poisson distribution to the above table and cal cul ate theoretical

frequencies.

c) For anormal distribution when mean X =1, S.D. = 3, find the probabilities

for theintervals.

) 3.43<x<6.19,

(z,=173,A,=04582; z,= 081, A, = 0.2910].

OR

i) —1.43<x<6.19

[3863] — 131




[3863] — 131 & R RL A AR

10. @ Among 64 offsprings of a certain cross between guinea pigs 34 were red,
10 were black and 20 were white. According to agenetic model, these numbers
should beintheratio 9:3:4. Arethe data cons stent with the model at 5% level ?

2 . 6
\|120.05 =5.991

b) Inadistribution, exactly normal, 7% of theitems are under 35 and 89% are
under 63. Find the mean and standard deviation of the distribution.

[z,=1.48,A, =043, z,=1.23, A, = 0.39]. 6

c) Find the unique fixed probability vector t of the regular stochastic matrix. 5

0 1 O
P=(1/6 1/2 1/3
0 2/3 1/3

11. @ Determine whether each of the following quantitiesisatensor. If so, state
whether it is contravariant or covariant and giveitsrank :

8) dx* b) aq)(x% ..... XN) 5

b) If A and B! are tensors, prove that their sum and difference aretensors. 5

c) A covariant tensor has components x?y, 2z —y?, yz in rectangular coordinates.
Find its covariant components in spherical coordinates. 6

OR
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oA, . . :
12. @ Show that a—g Is not atensor even though A, isacovariant tensor of rank
X
one. 5

b) A covariant tensor has components xy, y? — z%, x°z in rectangular

coordinates. Find its covariant componentsin cylindrical coordinates. 6
c) Determinethemetrictensorin:

a) cylindrical coordinates

b) spherical coordinates. 6

B/11/10/110
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T.E. (Polymer Engineering) (Semester — ) Examination, 2010
CHEMICAL ENGINEERING OPERATIONS
(2003 Course) (Backlog)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
books.
2) Draw neat diagrams wherever necessary.
3) Numbers to right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculatorsis
allowed.

SECTION — |

1. @ Write short note on classification of mass transfer operations. 8

b) Startingfromthe‘Fickslaw’ of diffusion, derivethe expressionfor molar flux
of component ‘A’ (N,) for steady state equimolar counter diffusion of

components ‘A’ and ‘B’. 10
OR
2. @ Differentiate between molecular diffusion and eddy diffusion. 8

b) Ammoniagasisdiffusing at a constant rate through alayer of stagnant air
1 mm thick. Conditions are fixed so that the gas contains 50% (by volume) of
ammonia at one boundary of stagnant layer. The ammonia diffusing to the
other boundary is quickly absorbed and the concentration is negligible at the
plane. Thetemperatureis 295K and the pressure 1 atm. Under these conditions
the diffusivity of ammoniain air is0.18 cm?/s. Calculate the rate of diffusion
of ammoniathrough the layer. 10

3. @ Defineterm‘equilibrium’ and write shortnote on vapour-liquid equilibrium. 8

b) Draw aneat diagram of tray tower and explain the functions of various
parts. 8

OR

P.T.O.
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4. Explainthefollowingtermsin detail :
1) Refluxratio
2) Smpledistillation
3) Rdativevolatility
4) Operatingline, 16

5. @ Definethefollowingterms:
1) Absolute humidity
2) Percent relative humidity
3) Moisture content on wet basis

4) Un bound moisture. 8
b) Writeclassification of the different typesof dryer and explain any one of them
indetail. 8
OR
6. @ Write short note on diffusion through polymers. 8

b) Discussthe principle, process and equipment for ‘Reverse Osmosis operation. 8

SECTION — 11
7. @ Write short note on ‘rate of mixing'. 8
b) Describe various mixing indices used to describe the state of admixture. 8
OR
8. @ Explaintheconcept “scaleof scruting and scale of examination” for describing
state of admixture. 8
b) Discuss the Danckwarts concept of scale of segregation and intensity of
segregation. 8
9. @ Discussthe constructional features and mixing action in Maddock mixing
section and Egan mixing section. 6
b) Write a short note on Ribbon blenders and paddle mixers. 6

c) Explainthedesired characteristicsof distributive and dispersive mixing sections
in single screw extruder. 6

OR
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10. @ Write ashort note on ‘ Two Roll Mill’. 8
b) Discuss the construction and mixing action of double arm mixture. 4

c) Explainwith neat sketches constructional features and mixing action of double
block head mixing section and blister ring. 6

11. @ Sketch and explain flow diagram for rubber compounding. 8

b) Write anote on various additives used in dry blending of poly vinyl chloride. 8
OR

12. @ Writeashort note on constructional features and mixing action in ko-kneaders. 8

b) Sketchand explainflow diagram for calendaring plant for poly vinyl chloride. 8

B/11/10/110
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T.E. (Polymer) (Semester — ) Examination, 2010
DESIGN OF EQUIPMENT AND MACHINE ELEMENTS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer three questions from Section — | and three

guestions from Section — 1 1.

2) Answer to the two Sections should be written in
separate answer books.

3) Neat diagram must be drawn wherever necessary.

4) Figure to right indicate full marks.

5) Use of logarithmic table, slide rule, Mollier charts,
electronic pocket calculator and steam table is allowed.

6) Assume suitable data if necessary.

SECTION — |
1. A) Discuss any two theories at failure for biaxial stress system. 6
B) Explain types of machine design methods with suitable exampl es. 4

C) A cylindrical steel shaft is subjected to abending movement of 25 KN-m and
torsional moment of 45 KN-m. Find diameter of shaft using maximum strain
energy theory. If yield strength of stedl is 7000 M Pa, modulus of steel = 210 GPa

and Poisson’s ration is 0.25. Assume factor of safety is two. 8
OR
2. A) Draw aMohr’s circle and show the principal stresses for following stress
condition ¢, =—100 MPa 6, =—-20 MPaand o,, =60 MPa 8
B) Explain stress concentration and any four methods to reduce it. 6

C) Writedown chemical composition of BlSdesignation for any two of following
type of stedl : 4

i) X10Cr 18Ni9
i) XT 75W 18 Cr 4V1
iii) 40 C5.
P.T.O.
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3. A) Describe different type of keys with their standard proportions. 4

B) Derive an expression for a solid shaft subjected to combine bending and
twisting moment. 6

C) A steel shaft is required to transmit 125 KW at 320 RPM. The supported
length of shaft is3 meter. It carriestwo pulleyseach weight 1200 N. Supported
at adistance of 1 meter from end respectively. Taking alowable stress as

60 N/mm? determine shaft diameter. 6
OR
4. A) Explain open and cross belt drive system with suitable example. 4

B) Design a bush pin type flexible coupling to connect a pump shaft to motor
shaft transmitting 30 KW at 960 rpm. The overall torque is 20% more than
mean torque. The material propertiesare asfollows:

a) Allowable shear and crushing stress for shaft and key material is40 MPa
and 80 M Parespectivaly.

b) Allowable shear stressfor cast ironis 15 MPa.
c) Allowable beaming pressure for rubber bush is 0.8 N/mm2,
d) The material of pinissame as shaft and key. 12

5. A) Withreferenceto hydrodynamic journal beaming explain following terms: 6
1) Eccentricity ratio
i) Dimentral clearance
i) Eccentricity.
B) List different types of Gear used in power transmission and explain any one
gear with neat sketch. 6

C) Explain with neat sketch different types of rolling contact bearing. 4
OR
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6. A) Explain any two methods to obtain multiple output speeds of shaft with neat
sketch. 8

B) A machine spindleisto operate on ferrous metal at 40 m/min. and isrequired
to have 6 speeds. The spindle can accommodate cutter ranging from 10 to 60
rpm diameter.

Determine the spindle speed. 8
SECTION - I

7. A) Explain the basic concept of following operation :
a) Clampforce/Tonnage development
b) Decompression of Tonnage
¢) Mold open and mold close
d) Mold safety

Also with hydraulic circuit explain how these operation take placein
conventional direct hydrauliclocking machine. 14

B) Explain why injection unit need to be held in forward condition with control
force during Injection operation. 2

OR
8. A) With neat sketch, explain any one type of lock and block clamping system. 4

B) With neat sketch hydraulic circuit, explain how velocity/fill phaseand

pressure/hold on phaseis achieved in conventional hydraulic system. 8
C) Explain how clamp forceisgenerated intoggle system. Give stepwise procedure
for setting clamp force in toggle machine. 4
9. A) Draw neat sketch of sequence valve and explain itsfunction. 6
B) Draw neat sketch of fourway, three position direction control valve. Explain
theworking of direction control valvewith all position. 6
C) Explain with neat sketch principle of balance vane hydromotor. 6

OR
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10. A) Answer any three:
I) With neat circuit diagram, explain break circuit.

i) Explain hydraulic circuit for rotary motion with speed control with neat
sketch.

i) Explain with neat sketch Transverse and feed circuit.
Iv) Explain principle and working of gear pump with neat sketch.

11. A) Explaininbrief the design of pressurevessal with half coil jacket construction
used for heating.

B) Write a short note on types of joints used in pressure vessel.
C) List the different type of support used in pressure vessel, explain any one
support with neat sketch.
OR
12. A) Estimatethethicknessof conical head with an apex angleof 38°. The diameter

of vessel is 1.5 m. Permissible stressin material is 1200 kg/cm?. Consider
welded joint efficiency to be 85%.

B) A hemispherical head with 750 mm diameter is subject to internal pressure of
250 Kg/cm?. Calculate the required thickness of head. Consider permissible
stress of material 1000 K g/cm? and welded joint efficiency to be 100%.

C) A cylindrical vessel has inside diameter of 25 cm and outside diameter of
37.5 cm. Themaximum allowabletensile stressis 1400 Kg/cm?. Calculatethe
maximum internal pressurethat the vessel can sustain.

D) Write short note on “Corrosion alowance” with reference to pressure vessal.

B/11/10/100
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T.E. (Polymer Engineering) (Semester — 11) Examination, 2010
POLYMER CHEMISTRY -1
(2003 Course)

Time: 3 Hours Marks: 100
Instructions : 1) All questions are compulsory.

2) Answer to the two Sections should be written in separate books.
3) Figuresto the right indicate full marks.

SECTION — |
1. @ Explain how polydispersity affects the polymer dissolution process. 8
b) Explainthe polymer dissolution processwith referenceto enthal py and entropy
change. 9
OR
1. @ Differentiate chain-end and random degradation with suitable examples. 8
b) What isthe effect of crystallinity on polymer dissolution? Explain with actual
examples. 9
2. @ Discusscoordination polymerizationin detail.
b) Explainditacticity in polymerswith suitableillustrations.
OR
2. @ Compare ZN polymerization over usua polymerization. 8
b) Write anote on metallocene catalyst. 9

3. @ Define copolymerization. Explain synthesisof graft copolymers.
b) Write anote on sequence length distribution.
OR

3. @ Discusstheimportance of copolymerization. Explain how you will prepare
block copolymers.

b) Give examples of commercia copolymers based on any two polymers.

P.T.O.
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SECTION — 11
4. @) Enlist the properties of phenolic resin and explain how it contributesto the
applications of the same. 9
b) Givethe synthesisof siliconeresin. 8
OR

4. @ Givethecommercial formulation for unsaturated polyester resin.
b) Give the synthesis and curing of epoxy resin.

5. @ Discussthe following polymer reactions and give at least one importance of

each of them.
I) Hydrogenation 6
i) Additionreaction 6
i) Acidolysis 5
OR
5. @ Explainindetail thefollowing reactionsand their commercial use.
I) Hydroxyl group reactions 6
i) Aminolysis 6
i) Reactioninvolving ketone 5
6. a8 Derivethekinetic expressionfor living polymerization. 8
b) Explainthekineticsof freeradical chain polymerization. 8
OR
6. @ Differentiate between the kinetics of homo and copolymerization. 8
b) Discuss the kinetic equation for acid catalyzed polycondensation. 8

B/11/10/110
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T.E. (Polymer Engg.) (Semester —11) Examination, 2010
POLYMER MATERIALS—II

(2003 Course)
Time: 3Hours Max. Marks: 100
Instructions: 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION —|

1. @ How epoxideresins are characterised ? Enumerate.
b) Give compounding of phenolic resins.

c) What are different curing systems used for the crosslinking of unsaturated
polyester resins. 6

OR
2. @ What arevinyl ester resins ? What advantages they have over unsaturated
polyester resins ? Give their applications.
b) Give curing of phenolic resins.
c) Giveformulation for ureaformal dehyderesins.
3. @ What arefuranresins?How arethey cured ? Give two outstanding properties
of furan resins,
b) Enlist different typesof Allyl resinsand givetheir applications.
c) Writeashort note on polybismalleimideresins. 5
OR

P.T.O.
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4. @ How siliconeresins are prepared ? Give two important properties and two
applications of siliconeresins.

b) Comparerigid and flexible PU. foams. How are they prepared ?

c) Write ashort note on polyimide resins.

5. @ Enumeratefour different types of adhesives, explain any one of themin detail.
b) Explaintheroleof following ingredientswith respect to adhesives
1) Primer
i) Solvent
iii) Plasticizer
Iv) Thickening agent.
C) Suggest suitable adhesives for bonding.
1) Metal to metal
i) Rubber

i) Glass and ceramics

Justify your answer.
OR
6. @ Whatisapaint ?How itismanufactured ? What are different ingredients used
inapaint. Explaintheir rolein paint formulation.
b) Explaintheterms:
1) Varnish
i) Lacquer
i) Stains
where they are used.

c) What are the properties of paints used in automotive (cars) applications ?
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7.

10.

SECTION — 11

a) Give molecular requirementsfor apolymer to function as rubber.

b) Givetheoutline of latex rubber technology.

c) Explainin brief thefollowing in context of rubber technol ogy.
i) Mastication
i) Vulcanisation.

OR

a) Givetheoutlineof raw rubber technology, explaining various stagesinvol ved.

b) Explain compounding of rubbers.
c) Explain the process for manufacture of pale crepe rubber.
a) What are different types of vulcanising systems used for rubbers ? Explain
the role of accelarators and activators in curing of rubbers.
b) Write short noteson :
1) Fillersand reinforcementsfor rubbers
i) Peptizers
i) Processing aids for rubbers.

OR

a What are nonsulfur vul canizing systems ? Explain with suitable exampl es.
b) Write short noteson :

I) Antioxidantsand antiozonants

i) Plasticizers

i) Tackifiers.

10

10
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11. @ Write short noteson: 10
1) Thermoplastic elastomers
i) Polysulphide rubbers.

b) State the rubbers used in following applications with reasons: 6
1) Truck tyres
i) Oil seals
iif) Conveyer belts.
OR
12. @ Write short noteson : 10

1) Neoprene rubber
ii) EPDM rubber.
b) State the rubbersused in following applications : 6
i) LPG hose
ii) Car tyres
i) Electrical cableinsulation

with reasons.

B/11/10/110
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T.E. (Polymer) (Semester — 1) Examination, 2010
INSTRUMENTATION AND PROCESSCONTROL
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
answer books.
2) Draw neat diagrams wherever necessary.
3) Numbers to the right indicate full marks.
4) Assume suitable data, if necessary.
5) Use of logarithmic table, electronic pocket calculators is

allowed.
SECTION — |
1. @) Discussdifferent dynamic characteristics of measuring instrument and also
discuss the importance of the same. 8
b) Definethefollowing termsand give suitable examples: 8

I) Indirect measurement
ii) Primary element
Iif) Functioning element
Iv) Senditivity.

OR

2. @ Defineterm ‘Measuring Instruments’ and write short note on ‘ classification
of instruments'.

b) Aninstrument is specified as having range of 0-500 bar and an accuracy of
+/—0.5 bar and sensitivity of 0.3 divisions/bar and resolution of 0.1% full
scale deflection. Find range, sensitivity, and accuracy. 8

3. @ Describethethermocoupletableand giveitsutility. 8

P.T.O.
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b) Listvarioustemperature measuring instrumentsand describeany oneindetaill. 10
OR

4. @ List various pressure measurement instruments and describe any onein brief. 10

b) Define Gauge Factor and what is change in resistance of stain gauge with
resistance of 100Q2 and gauge factors of 2.1, if the gauge is subjected to

strain of 0.01. 8
5. @ Explainwith neat sketch the principle, construction, working of differentia
pressure flow meter. 10
b) Explainindetail capacitanceliquid level indicator system. 6
OR
6. @ Withaneat sketch explain construction, working, advantages and disadvantages
of variableAreaFlow meter. 10
b) Explain the construction and working of float typelevel indicator. 6
SECTION — 11

7. @ Discuss the Transient Response of First Order system for impulse Forcing
function. 10

b) Discussthe objectives of process control. Differentiate between Manual Vs

Automatic control operations. 8
OR
8. @ Discussthe Transfer function of first order system with one example. 8

b) Explaininteracting and non-interacting in system and derivethetransfer function

for non-interacting system. 10
9. @ Explainthefollowingterms: 8
I) Controller

ii) Manipulated variable
i) Controlled variable
Iv) Set point.
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b) Explainthe Standard Block Diagram representation applicable for feedback
control system with one example. 8

OR
10. @ Derivetheoverall Transfer function applicable for closed loop control system. 8

b) Discuss the response of control system showing the effects of various modes
of control : 8

1) None
ii) Proportional (P)
i) Proportiona Integra (Pl)

Iv) Proportional Integral Derivative (PID).

11. @ Write anote on Programmable Logic control. 8

b) Discuss any one example of PC based control system. 8
OR

12. & Write anote on Digital control, Cascade control. 8

b) Discussthe following control action : 8

Proportional Action, Integral Action, DerivativeAction.

B/11/10/110
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T.E. (Polymer) (Semester - 11) Examination, 2010
POLYMER THERMODYNAMICSAND REACTION ENGINEERING
(2003 Course)

Time: 3 Hours Max. Marks: 100
Instructions :1) Answer any three questions for each Section.
2) Answer to the two Sections should be written in separate books.
3) Neat diagram must be drawn wherever necessary.
4) Figuresto right indicate full marks.
5) Assume suitable data, if necessary.
6) Useof logarithmictable, diderules,Mallier chart, el ectronic pocket
calculater & steam table is allowed.

SECTION - |
1. A) Derive mathematical statement of first law of thermodynamic for flow process
and further show that 10
AH=Q-W,

Where Q - Heat , W, - Work done

B) A steamturbineusing steam at B68 kPaand 645K and discharging saturated
steam at 137kPais used to generate power for certain chemical plant. The
turbine acts, adibatically feed and discharge vel ocity may be considered equal .
Determine theoretical horse power developed by turbine if it uses 1650 kg
steam per hours from steam table entha py of super heated steam at 1368 kPaand
645K i1s3200 KJ Kg & enthapy of saturated steam at 137 kPais 2690 KJkg. 6

OR

2. A) DerivetheMaxwell equation. 8
B) Aneéelectric current 0.5A from a12Volt supply ispassed for 5 minutesthrough
resistancein thermal contact with saturated water 1atm. Asaresult 0.7989gram
of water isvaporised. Assuming water vapour behave ideally. Calculate the

molar internal energy change and enthal py change during process. 6

C) Defineinterna energy. State significancesof internal energy. 2

P.T.O.
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3. A) Explaininbrief about chemical potential and partial molar properties. Explain
any one method to measure partial molar properties. 8

B) Explainfugacity model. How to evaluate fugacity using free volume equation

of state and compressibility chart or ‘z’ factor ? 8
OR
4. A) Deriveequation & show that 4

ASpix =—RZ X In(x))
B) State various statement of second law of thermodynamics & explain

importances of entropy init. 6
C) Derive an expression for coefficient of thermal expansion for gas that obey
Vanderwall equation of state. 6
5. A) Explain Hory - Hugginstheory in case of polymer solvent system in detail. 9
B) Derive Gibb’'s- Duhem equation & giveits use. 9
OR
6. A) What issolubility parameter ? Explain importances of solubility parameter
related to polymer mixing. 4
B) How polymer solution differ from other inorganic solution ? Differentiate
between regular & irregular solution. 6
C) Differentiate between upper critical solutiontemp (UCST) & lower critical
solution temp (LCST) & explainitssignificances. 8
SECTION — 11

7. A) Derive expression for rate constant of irreversible unimolecular first order
reaction and show that half life period of first order reaction isindependent of
concentration of reactant. 8

B) Therate of reaction of concentration 0.15 gram mole/lit & 0.05 gram mole/lit
are2.7x10° & 0.3x10”° (mole/lit.min). What isorder of reaction with respect

to reactant ? 4
C) Incase of first order reaction show that time required for 75% conversion is
double the time required for 50% conversion. 6
OR

8. A) After eight minute in batch reacter, the reactant A[C, ;= 1 mole/lit.] is 80%
converted after eighteen minute conversion is 90%. Find the rate equation to
respresent this reaction. 6



RO -3- [3863] — 139

B) At 25°C therate constant for hydrolysisof ethyl acetate by sodium hydroxide
IS 6.5lit/mole per min. Starting with concentration of base and alkali 0.03
molée/lit. of each. what proportion of ester will be hydrolysed in 10 minute ? 6

C) List the method of interpretation of batch reactor data and explain any one
method in detail with example. 6

9. A) Derive performance equation of plug flow reacter. 8
B) Onelit/min.of liquidcontainingA & B[C, =0.10moalellit. C, =0.01mole/lit ]
flow into mixed reactor of volume oneliter. Themateria react in complex manner
for which stiochiometry is unknown. The outlet steam from reactor contain A,
B&C[C,.=0.02mole/lit.];C . =0.03mole/lit. C_ =0.04 molellit].

Find the rate reaction A,B and C for condition within reactor. 8
OR
10. A) Differentiate between holding time and spacetimefor flow system. 4
B) Explainin brief space time and space velocity with suitable example. 4
C) A homogenous gas decomposition of phosphine 4PH, —P,, *t 6H,,

proceed at 1200°F with first order rate —rpy,, = (10/hr) Cey , . What size of
PFR operating at 1200° F and 4.6 atm can produce 80%. Conversion

of feed consisting of 4 Ib-mole. 8
11. A) Definechemical equilibrium. Explainin detail criteriaof chemical
equilibrium with example. 8
B) Explain effect of temperature and pressure on equilibrium constant with
neat sketch. 6
C) Define stiochiometric number. 2
OR
12. A) Deriverelationship between equilibrium constant and standard free energy
change. 8
B) Explaininbrief feasibility of areaction with example. 4
C) What is extent of reaction and how it related with Gibb’s free energy ? 4

B/11/10/110
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T.E. (Comp./IT) (Semester —I) Examination, 2010
DATABASE MANAGEMENT SYSTEMS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answersto the two Sections should be written in separate
books.
2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION — |

1. @ A travel agency maintains various taxis. The list of drivers and their licence
number is also maintained by them. A log book maintains details about tours
that might have taken place along with date, location and drivers name and
other details. 6

1) Construct E-R model
i) Convert E-Rintorelational model, identify key attributes.
b) What are the functional components of DBMS ? Explain with neat sketch. 8

c) Explain the distinction between condition-defined and user-defined design
constraints. Which of these contraints can the system check automatically ?
Explain. 4

OR

2. @ Explain Specilization, generalization and aggregation with example.
b) Discusstheentity integrity and referential integrity constraits.
c) Explaindifferent functionsof DBA.
3. @ Consider therelationa database
dept(dept_no, name, location)

o B~ 00 O

employee(emp_no, emp_name, design, dept_no, proj_no)
project(proj_no, proj_name, status)
dept and employees are related as one to many.
project and employees are related as one to many.
P.T.O.
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Writerelational algebraic expressionsor SQL query for thefollowing :
I) Listall theemployeesof ‘inventory’ department of ‘Mumbai’ location.
i) Give the names of employees who are working on ‘blood bank’ project.
i) Give the names of manager from ‘marketing’ dept.
Iv) Giveall the employeesworking under ‘incomplete’ projects.

b) Describe the circumstances in which you would choose to use embedded
SQL rather than using SQL aloneor using only agenera purpose programming

language ? List various embedded commands. 8
OR
4. @ Consider therelational database 8

Supplier(sid, sname, address)
Parts(pid, pname, color)
Catalog(sid, pid, cost)
Writerelational algebraic expression or SQL queriesfor thefollowing :
1) Find names of suppliers who supply some red parts.
i) Find names of all parts whose cost is more than Rs. 25
i) Find name of all parts whose color is green.
Iv) Find name of supplier and parts with its color and cost.

b) Describe the concept of cursor and how it isused in embedded SQL. Explain
various commands in embedded SQL. 8

5. a) Consider R(A, B, C, D, E) with F defined as
A —-B,CD—-EA —-C,B—D,E— A.Compute the closure of attributes

set AD. (Hint : compute AD+). 8
b) Give an example of relation schemaR and a set of dependencies such that R
iIsin BCNF, but not in 4 NF. 8
OR
6. @ Rewritethe definitions of 4 NF and BCNF using the notions of domain
constraints and general constraints. 6

b) Which are different fact finding techniques ? State advantages and
disadvantages of each. 10
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SECTION — 11
7. @ What isindex ? How it isused to speed up database retrieval ? Explain
different types of index. 8
b) Explaininsertion operation on B+ treeswith suitable example. 8
OR
8. a) Differentiate between static and dynamic hashing. 8
b) Discussthetechniquesfor alowingahashfileto expand and shrink dynamically.
What are the advantages and disadvantages of each ? 8
9. @ What is concurrency control ? Explain timestamp bases protocol. Compare
the deferred and immediate versions of the log based cost. 8
b) Illlustrate difference between conflict serializable scheduleand view seriaizable
schedule by an appropriate example. 8
OR
10. @ Show that two phase locking protocol ensures conflict serializability. 8
b) When do deadlocks happen, how to prevent them, how to recover if deadlock
takes place ? 8
11. @ Specify advantages and disadvantages of distributed system. 9
b) Discuss how persistenceis specified in the ODMG object model in C++
binding. 9
OR

12. @ Explainindetail ODMG language constructs for object definition and object
mani pul ation. 9

b) What isthe difference between persistence and transient objects ? How is
persistence handled in the typical object oriented database systems ? 9

B/11/10/1,685
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T.E. (Computer) (Semester —1) Examination, 2010
DATA COMMUNICATIONS
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions : i) Answer any three questions from each Section.
i) Answers to the two Sections should be written in separate books.
1ii) Neat diagrams must be drawn wherever necessary.
Iv) Figures to the right indicate full marks.
V) Assume suitable data, if necessary.

SECTION -1

1. @ A 10KW carrier waveisamplitude modulated at 80% depth of modulation by
asinusoidal modulating signal. Cal cul ate the sideband power, total power and
Transmission efficiency of theAM wave. 4

b) Describewith an examplethe relationship and its significance between FM
and PM. 6

c) Describein short what is Quadrature Amplitude Modulation (QAM). What
areits advantages ? 6

OR

2. @ Describetheterms ASK, FSK, PSK. What is the significance of these types
of Modulation system ? 6

b) Describein short the TDM and FDM techniques along with their suitable
applications. 6

¢) What is Wide band FM (WBFM) ? What is the bandwidth supported ? 4

P.T.O.
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3. @ Whatisthesignificance of QuantizationinA/D Conversion.What isUniform
Quantization ? What isthe drawback associated with it and how to overcome
this drawback ? 10

b) Describe NRZ, NRZI, Manchester and Differential Manchester line coding
technique with suitable example. 8

OR

4. @ Explainindetail DeltaModulation. Draw block diagrams of deltamodulator
and demodulator. What are its advantages over PCM ? 10

b) Explainwhat issampling theorem and its significance from the signal
reconstruction point of view. 2

c) A signal m(t) of Bandwidth B =4 KHzistransmitted using abinary companded
PCM with u = 100. Compare the case of L = 64 with the case of L = 256 from
the point of view of transmission bandwidth and the output SNR. 6

5. @ Ananalogsignal having 8 KHz bandwidth issampled at 2.5 timesthe nyquist
rate and each sample is quantized into one of the 256 levels. Assuming that
successive samples are statistically independent

1) What will be theinformation rate of the source ?

i) What isthe datarate or signaling rate ? 8

b) Describethetermscode rate, hamming weight of acodeword, code efficiency
and hamming distance. 8

OR

6. @ What is CRC ? Compute the polynomial check sum for a Frame 1101011011
using the generator G(x) = X4+ X + 1. 8

b) Explain minimum distance dmin of linear block code. What isitssignificance
in error detection and correction ? 8
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1.

10.

11.

12.

SECTION -2

a) Draw and explain the TCP/IP protocol stack. What isthe difference between
IP and TCP protocol ?

b) An organization has decided to design a LAN to support 30 users. Describe
the various components required in this design. Also draw the topology of
thisnetwork.

c) Differentiate between Framerelay andATM.
OR

a) Describethe various half duplex operational parameters of Ethernet.
b) Draw and explainin short the Ethernet Frame Structure.

c) What is SONET ? Whereit isused ? What is the data rate supported by
STS17?

a) Draw and explain the block diagram of T1 carrier system. How many voice
channels are supported ?

b) Differentiate between circuit switching and packet switching (at least 4 points) .
OR

a) What is UTP cable and where it is used ? Also comment on the various
categories of UTP cable.

b) Describe the terms refraction and reflection associated with fiber optic cable.
c) Describevarious categoriesof coaxial cableswith their suitable applications.
a) What isflow control ? Describe the sliding window flow control technique.

b) Explain why CSMA/CD protocol can not be used in wireless LAN. What is
the alternative solution adapted ?

OR

a) What isframing ? What are the various framing techniques ? Which framing
techniqueiswidely used ?

b) Draw and explain the HDL C protocol Frame format.

o ~ b~ 0

B/11/10/1,685
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T.E. (Computer Engineering) (Semester — 1) Examination, 2010
MICROPROCESSORSAND MICROCONTROLLERS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions : 1) In Section |, attempt Q. No. 1 or Q. No. 2, Q. No. 3 or
Q. No.4, Q. No. 5 or Q. No. 6.

2) In Section 11, attempt Q. No. 7 or Q. No. 8, Q. No. 9 or
Q. No.10, Q. No. 11 or Q. No. 12.

3) Answers to the two Sections should be written in two separate
books.

4) Neat diagrams must draw wherever necessary.
5) Figuresto the right indicate full marks.
6) Assume suitable data if necessary.

SECTION — |

1. @ Draw and explain the architectural block diagram of Pentium processor. 9
b) Explain the branch prediction mechanism of Pentium processor.

OR

2. @ What are mgjor RISC features of Pentium processor?
b) Explain the superscalar architecture of Pentium processor.

c) What are different floating-point datatypes supported by Pentium FPU? Give
formats for any two data types. 6

3. @ Draw and explain non-pipelined read cycle of Pentium.

b) Explainfollowing instructionswith respect to Pentium instruction set 8
I) CALL for near and far procedures
i) BOUND

OR
P.T.O.
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4. & Withthe help of neat block diagram explain the data bus interface with 8 hit,

16 bit and 32 bit memory in Pentium. 8
b) Explain different typesof JMP instructions executed in Pentium. 8
5. @ Explain the methods by which task switching can be forced in Pentium. 8
b) What is the purpose of control registersin protected mode? Explain use of
CR2 and CR3 for paging in Pentium. 8
OR

6. @ Withthehelp of aneat diagram explain linear to physical addresstrandation. 8

b) What isthe purpose of Task register? Explain its structure with the help of
neat diagram. 8

SECTION — 11

7. @ What is Multitasking? Explain what registers and descriptors areinvolved to

support thisfeature in Pentium. 8

b) How virtual modeis different than protected mode ? 6

c) What do you mean by term fault in Pentium? Explain with examples. 4
OR

8. @ What isIDT?Explain the various mechanismsto handleinterruptsin Pentium.
b) Explainthesignificance of 1/O permission bit map in Pentium.
c) Explain Nested task in Pentium.

9. @ Describe Serial portin 8051 along with different modes.

o o0 »~ O O

b) What aredifferent addressing modesin 80517 Explain with suitable example.
OR
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10. @ Describe Timer in 8051 along with different modes. 8

b) Write assemble language program for 8051 microcontroller to copy five
numbersfrom internal datamemory (starting at address 50H) to external data
memory (starting at address 5000H).

11. @ Explainarchitectural featuresof PIC 16C61/71.
b) What are the stepsrequired in ADC programming in PIC 16C61/71 ?

A OO O ©©

c) Draw and explain Status registers of PIC 16C61/71.
OR

12. @ Describe Power on Reset and Brown out Reset in PIC Microcontroller. 6

b) Name different SFRs used for interrupt handling in PIC 16C61/71. 6

c) Explainthefollowinginstructions:
1) RETFIE
i) BTFSS. 4

B/11/10/1,785
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T.E. (Computer) (Semester —1) Examination, 2010
THEORY OF COMPUTATIONS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions :1) Answer three questions from each Section.
2) Answer to the two Sections should be written in separate answer

books.
3) Neat diagrams must be drawn whenever necessary.
4) Figuresto the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |

1. @) Construct a NFA that accept the set of stringsin (0+1)* such that some two
0's are separated by string whose length is 4i, for some i>=0. 6

b) For each of the following regular expression, draw an FiniteAutomata
recognizing the corresponding language 8

1) (1+10+110)*0
2) 1(01+10)*+0(11+10)*
3) (010+00)*(10)
4) 1(1+10)*+10(0+01)*
c) Prove: 4
a) O* =c

b) (r*s*) = (r+s)*.

OR

P.T.O.
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2. @ Atrangtiontableisgiven for another NFA with NULL with seven state.

q &(q,a) 8(a,b) (0. 9)
1 {5} % {4}
2 {1} ) %)
3 %) {2} %)
4 %) {7} {3}
5 % % {1}
6 %) {5} {4}
7 {6} %) %)

a) Draw atransitiondiagram b) Calculate §*(1,ba).

b) Give the Mealy and Moore machine for the following processes.

“For input from (0+1)*, if inputsends in 101, output X; if input endsin 110,
output Y, otherwise output Z”.

c) LetL bealanguage. It isclear from the definition that L" L *. Under what
circumstances are they equal ?

3. @ Show whether thelanguage L = {0"12"| n>0} isregular or not.
b) LetL ={0"|nisprime} show that L isnot regular.

C) Let L beany subset of 0*. Provethat L* isregular.
OR

4. @ Explainyour answer in each of thefollowing :

1) Every subset of aregular languageisregular
2) Every regular language has aregular proper subset.

b) With suitable example, provethefollowing theorem:

“The regular sets are closed under union, concatenation, and kleene closure”.

10



RO 3 [3863] — 145

5. @ Findthe CNF for thefollowing grammar 10
i) A— B1B1B i) S— ABO
B—1B|0B |e A — 001
B—>A2

b) Eliminateall unit, uselessand null productionsfromthegrammar givenbelow: 6

S—0X|011
X — 00X E

Z—17|11C
CoZ

OR

6. @ Findthe GNF for the following Grammar : 10

i) A— BI1B1B i)y S— AAIO
B—1B|O0B |e A — S4ll

b) Eliminateall unit, uselessand null productionsfromthegrammar givenbelow: 6

S— XYaC
X—->YC
Y - ble
C—> D
D—d
SECTION — 11
7. @ Construct the PDA that recognizesthe languages
L ={dblck|i,j>0andi=jori=Kk}. 8
b) GivePDA for following Regular Expression : 10

i) r=(0+1)* 111 (0+1)*
i) r=0% 11 (0+1)*.
OR
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8.

10.

12.

a) Givetheregular expression and language generated by followinggrammar 12
A -BC

B-0B1|01

C—-2C3|23

Convert the grammar into NPDA.
b) Show that the language L ={0"1) |n=j% isnot CFG. 6
Explainthefollowing: 16

I) BasicTuring machine
ii) Different typesof Turing machine
iif) Halting problem of Turing machine

Iv) Difference between Turing machine and finite state machine.
OR
a) Designaturing machinefor thefollowing language:
“the set of all strings with an equal number of 0’ sand 1's”. 6

b) Draw atransition diagram for aturing machine accepting each of thefollowing
languages: 10

1) {abl/i<j} 2) {www /w e {ab}*}

a) Show that the following problem isundecidable: “GivenaTM, T isL(T)
regular or context free or recursive or none ?’ 8

b) i) Provethat “The set of real numbers, R, is not countable”
i) Show that any subset of a countable set is countable. 8
OR
a) If L1and L2 aretwo recursivelanguagesandif L isdefinedas: L ={w|wis

inLlandnotinL2, orwisinL2andnotinL1}. Proveor disprovethat L is
recursive. 10

b) Show that aninfiniterecursively enumerable set hasaninfiniterecursive subset. 6

B/11/10/2,025



AR AR [3863] — 146

T.E. (Computer) (Sem. |1) Examination, 2010
PRINCIPLES OF PROGRAMMING LANGUAGES
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any three questions from each Section.

2) Answers to these Sections should be written in separate
books.

3) Neat diagrams must be drawn whenever necessary.

4) Figuresto the right indicate full marks.

5) Assume suitable data if necessary.

6) Attempt Q. 1ORQ. 2,Q. 30RQ. 4,Q. 50RQ. 6
from Section 1. Attempt Q. 7 OR Q. 8, Q. 9 OR Q. 10,
Q. 11 OR Q. 12 from Section 2.

SECTION — |

1. A) What do you mean by Programming Language, Programming Paradigm and
Programming Concept ?With suitable diagram demonstrate the relationship

between them. 6
B) Explainfollowing propertiesof Programming Paradigms. 6
1) Observable Non-determinism
2) Named State
C) Definethefollowing terms: 6
1) Record

2) Lexicaly Scoped Closure
3) Component

4) Module

5) DataAbstraction

6) Abstract Data Type

OR
2. A) What do you mean by Independence (Concurrency) ? What are three levels
of Concurrency ? Compare Concurrency with Parallelism. 8
B) What is significance of Dynamic type Checking ? What are advantages and
Disadvantages of Dynamic type Checking ? 6
C) What are design issues for Counter Controlled loop statements ? 4

P.T.O.
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3. A) What is access function for an array ? How's storing of multidimensional
arrays take place ? Develop row major access function for two-dimensional
arrays. 8

B) When would you use a parameter that is a pointer ? When would you use a
parameter that isareference ? Explain Advantages and Disadvantagesof each. 8

OR

4. A) Explainfollowing termswith suitable examples. 8

1) Exception and Exception handler.

2) Raisingan Exception

3) Buildin Exception

B) With suitable examples, Explain the significance of following termsrelated to

Variable. 8
1) Lifetime

2) Scope

3) Static Scope

4) Dynamic Scope

5. A) What are various stages of program execution written in procedural language ?

Explaininbrief. 6
B) Explain Characteristicsof Procedural programming paradigm. 6
C) Write ashort note on Block Oriented structured programming. 4

OR

6. A) What are Dangling pointers ? Why these pointers are dangerous ? Explain
sequence of operations creating Dangling reference. 6

B) What isVariant Record ? Explain how Variant records areimplemented in C
and PASCAL. 6

C) Explain various Datatypes of PASCAL. 4
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SECTION -2
7. A) With respect to JAVA, What is use of string buffer over string ? 4
B) What is use of following JAVA methods ? 4

1) indexOf (String S, int i)
2) toCharArray()

C) How to create our own exception handling mechanismin JAVA ? 4
D) What do you mean by Garbage Collection ? Why it isimportant ? 4
OR

8. A) What are fundamental differences between value types and reference types
with respect to C# ? 4

B) Specify significant difference between C# constructors and C+ + Condtructors. 4

C) Explainfollowing Object Oriented conceptsof .NET framework Class Object
with suitable Examples. 8

1) Findizers

2) IDisposable

3) Delegates

4) Events

9. A) Consider following PROLOG Database : 8

Likes to_eat (Cat, Fish) Likes to eat (Cat, Mouse)

Likes to_eat (Cat, Butter) Likes to_eat (Dog, Roti)

Likes to eat (Dog, Fish) Likes to eat (Horse, Grass)

Likes to eat (Cow, Grass) Likes to eat (Cow, Roti)
What isthe result in each of the following cases ?

1) Goal : Likes to_eat (Cow, X) and Likes to_eat (Dog, X)

2) Goal : Likes to eat (Cow, X) and Likes to _eat (Y, X)

3) Specify the Goal tolist all animalswho Likes to eat Roti

4) Specify the Goal to list other likings of animalswho Likes to eat Fish
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B) With suitable Examples, explain following terminologiesin PROLOG
1) Facts
2) Rules
3) Queries
4) Cuts. 8
OR
10. A) Explain the data types and operations supported by following Prolog Data
types. 8
1) Atoms
2) Variables
3) Numbers

B) What isdifference between Instantiation, Matching and Unification ? 8

11. A) Write short note on Free and Bound identifiers support with respect to Lambda
Calculus.
B) Write aprogram for following vector operations:
1) Addition of two Vectors
2) Multiply Vector by Scalar
3) Display aVector

C) State and explain key features and design goals of LISP. 4
OR
12. A) Consider List Two Lists: 4
X=(abcde) Y = Reverse of X

Write output of following :

1) (cadddr X)

2) (nth 2 (cdr X))

3) (append Y X)

4) (length (append X (nth 2(cdr X))))

B) Explain Shallow Binding and Deep Binding with respect to LI1SP. 6
C) Explain Innermost and Outermost expression eval uation techniques with
suitable examples. 8

B/11/10/1,805
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T.E. (Computer) (Semester — 1) Examination, 2010
COMPUTER NETWORKS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer any three questions from each Section.

2) Answer to the two Sections should be written in separate
books.

3) Neat diagram must be drawn whenever necessary.
4) Black figures to the right indicates full marks.

SECTION — |
1. @ What isthe difference between a protocol and a service interface ? 8
b) Explain CRC error detection mechanismswith an example. 8
OR
2. @ Explainindetailsthe datatransmissionin OSl reference model. 8

b) What are the advantages and limitation of using frame relay over X.25 for
communication ? What are the various stepsin congestion control handling in
framerelay network ? 8

3. @ Goback N and selective repeat are two approaches to deal with transmission
error. With the aid of a packet sequence diagram show the operation of go

back nwhen a data packet ACK/NAK packet is corrupted. 8
b) What isframing ? Why framing isnecessary ? Explain different framing
technique used in datalink layer. 8
OR
4. @ ExplanHDLCindetalils. 8
b) Explainwiththe help of phase diagram. Working of ppp. List al the activities
carried out during each phase. 8

P.T.O.
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5. @ Explain CSMA/CD protocol with binary exponential back off algorithm used
ininternet . 9

b) Let G=0.5[frames/dot] bethetotal rate at which framesaretransmittedin a
dotted ALOHA system. What proportion of slots will be collision free ?
What proportion of slotswill be collision free when the system is operating at

Its maximum throughput ? 9
OR
6. @ Discussthe connection management followed in Bluetooth technol ogy. 9
b) Describe the collision avoidance mechanism used in 802.11 wirelessLAN.
How this mechanism solves the hidden terminal problem ? 9
SECTION — 11
7. @ What iscount to infinity problem ? How it can be solved using split horizon
algorithm ?What areitslimitations? 8
b) Explain different types of headers supported by IPV6. 8
OR

8. @ Explainthefunction of Network layer inATM network.
b) Explain routing table and routing module.

9. @ Explainthe stepsinvolved in computing check sum for an UDP datagram.

O 0 0 00

b) Explain four way handshaking method to terminate a connection in TCP.
OR

10. @ What isQOS in internet working ? What are the techniqueto improve QOS? 8
b) What is silly window syndrome problem ? Suggest two solution to recover

this problem. 8

11. @ How does DNS perform name resolution ? Mention the DNS message format
for query and reply messages ? 9

b) What are the three main components of internet mail system ? Explain briefly
three SMTP command issued by client. 9

OR

12. @ ExplainVirtua private network. What are the applications ? 9
b) Explan FTPand TFTP ? 9

B/11/10/1,950
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T.E. (Computer Engineering) (Semester — 1) Examination, 2010
SOFTWARE ENGINEERING
(2003 Cour se)

Time: 3 Hours Max. Marks; 100

Instructions: 1) Answer the questions -
from Section 1 (Q.1 or Q.2) and (Q.3 or Q. 4) and
(Q. 50r Q.6) and
from Section 2 (Q.7 or Q. 8) and (Q.9 or Q.10) and
(Q.11 or Q.12)

2) Neat diagrams must be drawn wherever necessary.

SECTION — |
1. @ Explain with neat diagram incremental model and state its advantages and
disadvantages. 6
b) What is software process and what are the generic framework activities that
are present in every software process ? 6
c) Write short note on : Unified Process. 5
OR
2. @ Why the software maturity framework was developed ? What is CMM ?
Explain its level and state any two key process areas of each level. 9
b) Explain different types of softwae myths. 8
3. @ Explain the importance of system modeling. Explain the factors that are
considered to create system model. 6
b) Write short note on : System modeling using UML. 6
c) Explain business process engineering with suitable example. 5
OR
4. @ What are the core principles of software engineering practice ? 8

b) What are planning practices in software engineering ? Explain their principles. 9

P.T.O.
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5. a Explain the steps required to initiate requirements engineering.

b) Draw a use case diagram for ‘Withdrawa of money from bank’ operation.
OR

6. @ What isDFD ? Draw alevel 0 and level 1 DFD for Railway Reservation
System.

b) What is Quality Function Deployment ? Explain the requirements identified
by QFD.

SECTION — I

7. @ Explainin Domain Analysis, discuss in short: data objects, Cardinality and
modality in data models.

b) Describe and explain the importance of following architecture-
1) Call-return architecture
ii) Layered architecture.

OR

8. @ What isthe relationship between modularity and functional independence ?
Whether high cohesion and low coupling is practically achievable ? Justify
your answer.

b) What is meant by cohesion and coupling criteria’ s that address the function
independence ? List all types of cohesion.

9. a8 What categories of errors are traceable using Black-Box testing ? Explainin
detail the following Black-Box testing methods

1) Equivalence partitioning
i) Boundary value analysis
lii) Orthogonal Array testing

b) What are the unit testing considerations ? What is the difference beween test
stub and driver ? What are the problems associated with Top-down
integration ?

OR
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10. @ Explainin detail basis path testing with following details- 8
1) Flow Graph notation
i) Cyclomatic complexity

b) What are objectives of white-box testing ? Explain in detail the following
White box testing techniques. 9

1) Data Flow Testing
ii) Branch Testing.

11. @ Explain the difference between Measure and Metric. What are the attributes
of effective software metric ? 8

b) What are measurement principles ? Explain in detail goal-oriented software
measurement. 8

OR

12. @ What is software quality ? Explain in detall 8
1) McCall’s Quality factors
i) 1S0O 9126 Quality factors.

b) List the metrics for analysis and design mode!. 8

B/11/10/2,295
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T.E. (Information Technology) (Semester — |) Backlog Examination, 2010
OPERATING SYSTEM S

(2003 Course)
Time: 3Hours Max. Marks: 100

Instructions : 1) Answer three questions from each Section.
2) Answers to the two Sections should be written in separate
answer books.
3) Figuresto the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data wherever necessary.

SECTION — |
1. @ Describe the services provided by Operating System. 8
b) Describe the evolution of Operating Systemswith examples. 8
OR
2. 8 Explainthefollowingtermswith examples. 8
1) Multiprogramming
2) Multitasking
3) Multiprocessing
4) Time sharing.
b) Explain modern Unix kernel with aneat diagram. 8
3. @ What is processimage ? Explain with neat diagram contents of a process
image. 8
b) Explainthe UNIX processdiagramin detail. 10
OR
4. @ Explain the conditions for the occurrence of deadlock. 8

b) ExplaintheHardware and OS approachesfor achieving Mutual Exclusion. 10

5. @ Explainthe RR scheduling algorithm with example. 8
b) State four approaches for multiprocessor thread scheduling and processor
assignment. 8
OR

P.T.O.
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6. @ Listandexplainany three classes of real-time scheduling. 6

b) Consider thefollowing set of processes, with the length of processesgivenin

milliseconds. A ssume time quantum equal to 1. 10
Process | Arrival time | Burst Time
P1 0 6
P2 2 2
P3 4 3
P4 6 4
P5 8 5

a) Draw Gantt chart illustrating the execution of these processes using Round
Robin scheduling.

b) Calculate waiting time and turnaround time for each process.
c) Calculate average waiting time and turnaround timefor all the processes.

SECTION — 11
7. @ A process references pagesin the following order 10

232152453252

Use FIFO and LRU page replacement algorithms to find out the number of
page faults for the above reference string using 3 page frames.

b) Explain the concept of trandlation Look aside buffer with the help of neat

diagram. 8
OR
8. @ Explainthe concept of partitioning. Describe any one scheme memory
management using partitioning. 10
b) Explain the concept of paging in detail. 8
9. @ Explainsecondary storage management in detail. 8
b) Describethreelevels of record blocking with the help of neat diagram. 8

OR
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10. Explainwith exampleand neat diagram following disk scheduling algorithms. 16
1) SCAN 2) C-SCAN

3) SSTF 4) FIFO
11. @ Explainshell indetail. State and explain different types of shells. 8
b) Write ashell script to find the number palindrome. 4
c) Writeashell script to find afactorial of agiven number. 4
OR
12. @ How issecurity implemented in UNIX ? 8
b) Explainthe UNIX password scheme with the help of neat diagram. 8

B/11/10/2,010
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T.E. (Information Technology) (Semester — 1) Examination, 2010
MULTIMEDIA SYSTEMS
(2003 Cour se)
Time: 3 Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
answer books.
2) From Section | answer Q.1 or Q.2, Q.3 or Q4, Q5 0r Q.6
and from Section |1 answer Q.7 or Q.8, Q.9 or Q.10, Q.11 or
Q.12.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

SECTION — |

1. @ Namethevarioustypes of authoring toolsthat exist for multimedia. Explain
any one in details. 10

b) With the help of suitable example explain the Bresenham'’s line drawing
algorithm. 8

OR
2. 8 Explainthestepsinvolvedinfloodfill and boundary fill agorithms. 8

b) What is shading ? List the salient features of different types of shading
methods. 10

3. @ What is a homogeneous coordinate system ? What do you mean by
composite coordinates ? 8

b) Derive the transformation matrix for rotating a point M(x, y) by an angle 6

about a point P(X,, ) in two dimensions. 8
OR
4. @& Whatislineclipping ? Explain the stepsin the Cohen Sutherland line
clipping algorithm. 8
b) Explain the steps of Sutherland Hogman polygon clipping algorithm. 8

P.T.O.
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5.

10.

12.

a What isaliasing and anti aliasing ? Explain with asuitable example.
b) What are the various storage mediafor multimedia ?
OR

Write short notes on the following :

a) Vector scan and raster scan display
b) 3D Rotation about X-axis

c) Scanlineseedfill algorithm.

SECTION — 11
a) WhatisMIDI fileand explain commands of MIDI file.

b) Explain characteristics of sound.
OR

a) Describe audio file format supported by Windows OS.

b) What are the compression techniquesin audio ? Explain PCM in detail .
a) What are the steps in designing an animation sequence ?

b) What are different types of animation techniques? Explainin brief.

c) Explain color model used for CRT display.
OR

a) Explain the salient points of color models RGB, YUV, CMY.
b) What iscomputer controlled animation ?What is segmentation in animation ?
a) Explain different types of loss less data compression techniques.
b) Explain MPEG compression.
OR

Write short noteson :
a) BMPfileformat

b) LZW encoder
c) Quantizationin JPEG,

10

(o)}
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T.E. (Information Technology) (Semester —1) (Examination, 2010
DATA COMMUNICATION AND NETWORKING
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions :1) Answers to the two Sections should be written in separate books.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

SECTION — |

1. A) What do you understand by signal to noise (S/N) ratio? Explain Shannon's
channel capacity. 5

B) Explain QAM and its advantages. Also draw the constellation patterns for
8-QAM, 16-QAM. 5

C) Generate the CRC code for message 1101010101.

Given generator polynomia g(x) = X4+ x2 + 1. 8
OR
2. A) What arethe advantages of digital signalsover analog signals ? 5

B) What ischannel capacity ?How isit related to channel bandwidth ? Example
with an appropriate formula 5

C) Discuss the hamming code technique. Calculate hamming code if datato be

sentis 1001101. 8

3. A) Discuss how ADSL technology used in modems. 8

B) State the difference between circuit switching and packet switching. 8
OR

P.T.O.
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4. A) Describe the T1 frame structure. Also state the capacities of E1, E2, E3 and

E4lines. 8
B) DiscussADSL, DMT, HDSL technologiesin brief. 8
5. A) Explainwith suitable exampl es guided transmission mediaand unguided
transmission media. 8
B) Compare : 8

1) Step index and graded index fibers

2) Single mode and multimode fibers.

OR
6. A) Explainthe coaxial cable and its various categories. Also state the datarate
and the use of every category. 8
B) Explain different lossesin the fiber-optic communication. 8
SECTION — 11
7. A) Explain TCP/IP protocol stack. 8
B) Explain the merits and demerits of Star, Bus, Ring and Mesh Topologies. 8
OR

8. A) Describethe functions of all the layers of the OSI reference model inshort. 8
B) Compare Bridge, Switch, Hub, Repeater. 8

9. A) Explain stop and wait ARQ, GO Back-n ARQ and selective repeat ARQ.
Comment on the performance of each. 10

B) ExplainALOHA, Slotted ALOHA and CSMA. Comment on the efficiency of
each random access technique. 8

OR
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10. A) Discussthe HDL C protocol specification with reference to the following : 10
1) Station types

2) Configurations
3) Modes of communication

4) Types of frames.

B) Discuss CSMA/CD Random Access technique in detail. 8
11. A) Discussthe working of VLAN. Also state its advantages. 8
B) What isthe difference between 10 Base 5, 10 Base2 and 10 Base T
specification. 8
OR
12. A) Write ashort note on Gigabit Ethernet. Compare Gigabit Ethernet with
Traditional Ethernet. 8
B) What isFDDI ? Explain FDDI frame types. 8

B/11/10/1,985
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T.E. (Information Technology) (Semester-1) Examination, 2010
(2003 Cour se)
THEORY OF COMPUTATION

Time: 3 Hours Max. Marks: 100

Instructions : 1) Answer any three questions from each Sections.
2) Answers to the two Sections should be written in separate
answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION — |
1. @ Describeinampleenglishthelanguagedefined by followingregular expressons: 4
1) (at+b)* aa(at+b)** i) (b+ba)*
iii) a(atb)*b iv) a'b'c*

b) Expressthe language accepted by following Transition Graph in the form of
regular expressions. 6

P.T.O.
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c) DesignaFSM for divisibility tester of urinary number by 2. 8
OR
2. @ Writetheregular expressionsfor :

1) Y ={ab,c} thelanguage containing strings, such that each string has*“any
number of a's followed by any number of C's’.

i) ¥={0,1,2}, and language set L(r) ={0,2,01,21,011,211,0111,...}
i) ¥={0,1} and language set L (r) ={00,010,0110,01110,....}

Iv) Language defined over Y ={ab} has to have the strings beginning with
‘a and not to have two consecutive a's

v) Y ={ab} such that each of string do not have aa or bb asasubstring init.

vi) ¥ ={0,1) the language such that it contains strings with even number of

0's. 8
b) What are the properties and limitations of Finite State Machine ? 6
c) Provethatforany 3, * =x** 4

3. @ Consider thefollowing FA

Q

a lo /

\“’.

ar ll?‘ Ol:
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Answer thefollowing questions:
1) What isthe max length of string accepted by thisFA ?

i) What are the words accepted by thisF A ? 4

b) Show stepwise process of constructing DFA equivalent to the NFA : 6

c) Design FA that reads strings made up of ¥ ={0,1} and accepts only those
strings which ends with “00” or by “11”. 6

OR
4. 9 Statetrueor false

I) Moore machine can have arbitrary number of final states.

i) Mealy machine can have arbitrary number of start states. 2

b) Construct NFA without € moves for the following NFA with e moves. 6

c) DesignaMoore machinewhichwill recognizethelanguage of all wordsof the
form (at+b)* aa(atb)*. Let the machine display “A” for acceptance and “R”

for rgjection of words. 8
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5. @ WriteaCFG over ¥ ={a,b} suchthat CFL ispalindrome. Show the derivation

of the string “aabbaa’ using the resulting grammar. 4

b) Convert the following CFG to it's equivalent CNF (clearly show the steps
involved if any)

S—,0S0|1S1|0]|1|00]|11 6

c) Eliminate ¢ productionsfrom the grammar G :
S— ABCa|bD
A—-BC]|Db
Boble
C—ocle
D—d 6
OR

6. @ WriteaCFG over 3y ={ab} containing at least occurrence of “aa’. 4

b) Write a CFG for (at+b)* bbb (at+b)*. 6
c) Simplify thefollowing grammar.

S—ADb

A—a

B—C/b

C—-D

D—>E

E—a 6
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SECTION — 11

7. @ Find CFL defined by following CFG

S—aB | bA
A—a|aS|bAA
b—b|bS|aBB 4

b) Convert thefollowing right linear grammar to equivalent left linear grammar :

S—IP
P—1Q
Q—O0P
Q—0
P—1 6

c) Show that L ={ww |w e {ab}*} isnot acontext free language. 8

OR

8. @ With respect to CFL state whether the following statements are true or false.

Justify your answers:
I) Context free languages need not be closed under union.
ii) Context free languages are closed under product

i) If L isCFL theL* alsowill be CFL 6
b) Givetheleft linear grammar for RE (10)°1 6

c) Givetheright linear grammar for RE 0* 1(0+1)* 6
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9. @ Design aPDA to accept the language::
L={ab"|n>=0}
(Let your answer be either in the pictorial form or mathematical model) 8

b) Design a PDA to accept alanguage defined by the following CFG -

S— 0BB
B— 05150
Test whether 010 is accepted by the above PDA. 8
OR
10. @ Compare PDM and FSM. 4

b) Construct PDA equivalent to CFG , which defines language containing all

stringsonly with even number of a's. Simulate the working of thisPDA for the

input “aa’. 8
c) Define PDA. Enlist at least any two applications of PDA. 4
11. @ Design TM to increment value of binary number by one. 6

b) Design TM to accept the set L of al strings over {0,1} ending with 010. 6
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c) Statetrueor false:
1) FSM is aspecia case of the TM.
i) TM can be deterministic.

i) TM hasan externa memory which can remember arbitrary long sequences

of inputs.
Iv) Basisof TM isdivide the process into primitive operations. 4
OR
12. a) DesignaTM to recognize all strings consisting of even number of 1's 8

b) Explainthefollowing
1) Composite T.M and iterative T.M

i) Universal TM 8

B/11/10/2,165
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T.E. (Information Technology) (Semester —11) Examination, 2010
COMPUTER NETWORK TECHNOLOGY
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Answers to the two Sections should be written in separate
books.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if necessary.

SECTION — 1|

1. @ What do you mean by congestion ? Discuss the open-loop and closed-loop
congestion control mechanism ?

b) What is the purpose of ARP and RARP ?What is the size of Ethernet frame
carrying an ARP packet ?

OR
2 @ Discussthe designissuesof the network layer.
b) Draw and explain IPv4 header format ?

3. @ Explain TCPwithitsheader format.
b) Explain the three way of handshake for connection establishment in TCP.

OR

4. 8 Explain UDP header format and two applications of UDP.
b) List and discuss the performance issues of transport layer.

5. @ Explainthefunction of E-mail system.
b) Explain static, dynamic and active pages.
c) What do you mean by statel essness and cookies ? Explain.
OR

O 0 0 O

o O O o oo

P.T.O.
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6.

10.

12.

Write short notes on (any three) 18
a) DNS.

b) SMTPR.

c) HTTPR

d) FTP.

SECTION — 11

a) Explain thetechniquesused in communicating stored audio/videofiles. 8

b) Explain various scheduling mechanismsused in communication of multimedia
application. 8

OR

a) What is the essence of RSVP ? Why this protocol is needed ?
b) Differentiate between SIP and H.323 protocols ?

a) What is purpose of SMI and MIB in relation to SNMP ?
b) What isDHCP ? Explainitsframe format.
OR

0 0

a) Listthefiveareasof network management and explain the necessity of each. 8
b) What isBOOTP ? Explain its frame format. 8

. Write short noteson : 18

a) Framereay.

b) SMDS.

c) Bluetooth

d) B-1SDN services.
OR

Write short notes on (any three) : 18
a ISDN.

b) ATM layers.

c) X.25.

d) IEEE 802.11.

B/11/10/1,990
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T.E. (Information Technology) (Semester — 1) Examination, 2010
SOFTWARE ENGINEERING
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
answer books.
2) FromSxction | ansver Q. 1or Q. 2,Q. 30r Q. 4,Q. 5or
Q.6and ction Il answver Q. 7or Q. 8,Q.90r Q. 10, Q. 11
or Q. 12.
3) Neat diagrams must be drawn wherever necessary.
4) Figuresto the right indicate full marks.

SECTION — |
1. @ Statethe characteristics of software. 3
b) State the practitioner’s myths. 4
c) Explainthefailurecurve of software. 4
d) What arethe goals of Project planningin CMMI level 57? 3
€) What arethe practices of project planningin CMMI level 5?2 4
OR
2. @ Explainthe RAD software process model in brief. 6
b) ExplaintheUnified Processing model in brief. 6
c) Statethe umbrellaactivitiesin the software process frame work. 6
3. @ What isthe essence of software engineering best practices ? 2

b) What isthe importance of communication ? State communication practices. 6
c) What isthe focus of construction practices ? Explain coding principles. 8

OR
P.T.O.
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4. @ What isthe objective of software testing ? 2
b) Explainthetesting principles. 6
c) What arethe elements of product engineering hierarchy ? Explainin brief. 8
5. @ Statethereguirement engineering tasks. 3
b) Explainthe classbased elementsin detail. 5
c) Definethefollowinginthe context of datamodelling : 8
|) Dataattributes
i) Relationships
jii) Cardinality
Iv) Modality.
OR
6. & Draw adataflow diagram (level O, level 1 and level 2) for securing first year
engineering admissioninacollege. (1+2+5=8)
b) Writeanote on behavioural elementsin the analysismodel. 8
SECTION —11
7. @ Statedesignprinciples. Explain modularity in detail. 8
b) Explain datacentred architecturedesignin detail. 10
OR
8. @ Narratethe stepsin user interface design. 6
b) Explainthecall returnarchitecturein brief. 6
c) Explainthepipeandfilterinbrief. 6

9. @ What are the categories of software resources ? List the details of each type. 8

b) What arethe four P in software project management spectrum ? Explain the
people factor towards the success of the project. 8

OR
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10. @ What isthe software measurement objective ? What is OO metric ? 8

b) Explainthe LOC based software estimation in detail. 8

11. @ What isthe need of SCM ? What isthe role of SCM repository in SCM ? 8

b) What isconfiguration audit ? 4

c) What is status reporting ? 4
OR

12. @ What isforward engineering and reverse engineering ? Explainin brief. 8

b) How isreverse engineering used in understanding data and process ? 8

B/11/10/1,705
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T.E. (Mech.) (Semester —I1) Examination, 2010
TRANSMISSION SYSTEM DESIGN
(2003 Cour se)

Time: 4 Hours Max. Marks: 100

Instructions :1) Answer any three questions from each Section.
2) Answers to the two Sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

SECTION - |
Unit — |
1. 8 Discuss“Load-Life’ Relationship for rolling contact bearings. 3

b) A shaft issupported on two bearingsA and B which are 250 mm apart. A gear is
attached at a distance of 100 mm on the right from left hand side bearing A.
Weight of apulley is100 N which isattached at an overhung of 150 mm on the
right of right hand side bearing B. Horizontal belt tensionsare 498 N and 166 N
respectively. Horizontal tangential force component for the gear is 497 N
which is directed same as belt tensions. Vertically downward radial force
component for the gear is 181 N. The load factor for application is 2.5 and
expected life of bearings is 8000 hours. If the shaft speed is 720 rpm find
dynamic load capacity for bearingsA and B so that they can be selected from
manufacturer’s catalogue. 13

OR

P.T.O.
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2. a)

b)

3. a)

b)

Discuss preloading of rolling contact bearings. 3

An equivalent radial load on abearing varies continuously from0to 20kN in
asinusoidal manner. Determine the dynamic load rating at 90% reliability, if
the bearing is to have alife of 20 million revolutions at a reliability of 99%.
Assume shaft speed as 1000 rpm.

UseLifeReiability relationship as

1

L. [9.491I0ge 1 }lﬂ
L1o R _ 13

Unit — 11
Discuss different type of clutches. 3

For asingle plate clutch consisting only one pair of contacting surfaces, Derive
arelationfor optimum ratio of inner diameter of friction disk to outer diameter
of friction disc, which will yield maximum torque transmitting capacity.

Assuming maximum torque transmitting capacity for a clutch, find itsinner
and outer diameter of friction lining using following information :

Number of pairs of contacting surfaces: 1

Maximum torque transmitted : 1220 Nm

Load factor : 1.5

Permissibleintensity of pressure: 350 kPa

Coefficient of friction: 0.35

Assume uniform wear theory. 13

OR
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4. @ Discuss energy absorbed by brakes.

b) A double pivoted shoe brake is as shown in Fig. 1. Find torque, that can be
sustained by the brake when the drum is rotating in clockwise rotation.

Assume coefficient of friction between the shoe and the drum as 0.28. 13

[4— o0 ——»f

Lengi:h of link AR

IS Sc0 mm

All the dimenrionr are
In rmm

Unit — 111
5. @ Discussdifferent belt-tightening (tensioning) methods.

b) Derive a relation for optimum velocity of a belt for maximum power

transmission capacity in turms of total tension in tight side of the belt and
mass per unit length of the belt.
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c) A single V-belt is used to transmit power from a grooved pulley of pitch
diameter 200 mm running at 1500 rpmto aflat pulley running at 500 rpm. The
central distance between the pulleysis 1m. Mass of 1 meter length of the belt
i1s 300 gm. The coefficient of friction between the pulley and the belt is 0.25.

For thebelt allowabletensionis800 N. Assuming groove anglefor the grooved
pulley as 38°. Find power capacity of belt and Initial tension required in the
belt. 9

OR
6. @ Discussrelative advantagesand limitationsof chain drives. 3

b) A hoisting wire rope is required to raise a load of 500 kg at maximum
acceleration of 1m/s?. The modulus of elasticity and ultimate tensile strength
for theropeis83000 M Paand 1230 M Parespectively. Factor of safety required
against staticfailureisb.

Select size of wire rope and sheave and check safety of the wire rope using
following data:

Diameter of sheaveis45timesnominal diameter of wirerope Ratio of limiting
value of bearing pressureto ultimatetensile strength islimited to 0.0014.

Factor of safety against Fatiguefailureis1.03
Ratio of nominal diameter of wireropeto diameter of eachwireintheropeis16

Cross-sectional areaof wiresintheropeis0.404d2 wheredisnominal diameter

of wire rope.
Breaking strength of wire ropeis 54000N. 15
SECTION — 11
Unit — 1V
7. @ Discuss standard system of Gear tooth. 6

b) Explainwhy Involute profileispreferred over cycloidal profilefor gear tooth. 2
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c) The pitch circles for a train of spur gears are shown in Fig. 2. Gear ‘A’
receives 3.5 kW at 700 rpm through its shaft and rotates in the clockwise
direction. Gear ‘B’ is the idler gear while gear ‘C’ is the driven gear. The
number of teethongear ‘A", ‘B’ and * C’ are 30, 60, 40 respectively. Whilethe
module is 5 mm calculate the torque on each gear shaft and the components
of gear tooth forces. Draw a free body diagram of forces and determine

thereaction on theidler gear shaft. Assume 20° full depth involute system
for gears. 9

,,ﬁ _>/
k _
Fig: 2 [:q 7 Lcﬂ

OR
8. @ Discusslubrication of gears. 3

b) A pinion having 22 number of teeth isto mesh with agear having 60 number
of teeth. Both the pinion and the gear are made up of steel having ultimate
tensile strength 600 M Pa and 300 M Parespectively. The pinion is connected
to a 10 kW, 1440 rpm three phase induction motor. Design the gear pair and
specify the surface hardness required on gear teeth using following data:

Starting torgue of the motor is 30% greater than the rated torque.
Face width isten times the module

Load distribution factor is 1.2

Deformation factor is80 N/mm

Factor of safety 1.75
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Velocity factor isgiven b 6
y g y 6+V

Lewisform factor Y =0.484 — 2—57

Buckingham’s equation for dynamicload is

21V (bc + Pimax)

Py=

21V + /bC+ P max
Standard modules are 3, 4, 5, 6, 8, 10, 12, ... 14
Unit -V
9. @ Derivearelationfor virtual number of teeth for ahelical gear. 3

b) A helical pinion having 21 number of teeth is made of carbon steel having
ultimate tensile strength 720 MPa. The gear meshing with the pinion is made
of steel having ultimatetensile strength 580 M Pa. The pinion transmits 10 kW
at 1000 rpm. Speed of the gear is 300 rpm. The starting torque is 125% of
rated torque. Factor of safety required is 1.25. The face width is 10 times the
normal module. Helix angleis 25°. The gear and the pinion are having surface
hardness 300 BHN and 350 BHN respectively. Design the gear pair using
Bukingham’s equation for Dynamic load. Assume Deformation factor ‘ C’ for

gear pair as 11500 e N/mm
5.6
Use Ky=—"—"—
Y564V

e=80+0.63 |\, +025/d|

2.87

’

Y’ =0.484—

2
P, = 21V (bccos v+ Pmax) cosy

2
21V +chcos Y+ B max

Standard values of norma module ..., 3, 4, 5, 6, 8, 10,... 14
OR
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10. @ Explain Formative number of teeth for bevel gears. 3

b) A straight bevel pinion having 25 number of teeth ismade of alloy steel having
ultimate tensile strength of 840 MPa. The pinion has to mesh with a gear
having 60 number of teeth and made of alloy steel having ultimate strength of
690 MPa. The pinion is connected to a 8.5 kW, 1440 rpm electric motor
whose starting torque is 125% of rated torque. The factor of safety assumed
is1.1. The pinion and the gear are hardened to 450 and 400 BHN respectively.
The deformation factor is given by 11000 e... N/mm where e is given by

5+ 0.4¢. Thetolerancefactor ¢ isgivenby m+0.25./q . Axesof the pinion
and the gear are at right angles. Design the gear pair assuming velocity factor

6 2.87
as —— and Lewisform factor as Y =0.484———
6+V Z
Use standard module seriesas 2, 3, 4, 5, 6, 8, ... 14
Unit — VI
11. @ Explain Forceanalysisfor aworm gear drive. 6

b) A worm transmits 3 kW at 1440 rpm to agear having 60 number of teeth. The
PCD for the triple start worm is 90 mm. Module for the gear is4 mm. The
worm is having right hand helix, it is above the gear and it rotates in
anticlockwise sense looking from right. Calculate force components for both
the pair members. Decide direction of forces and find efficiency of drive. 10

OR
12. @ Discussthethermal considerationsin worm gear drive. 3

b) A worm gear pair 2/40/10/4 is having phosphor bronze gear with ultimate
tensile strength 300 MPa. The worm is made of steel with ultimate strength
740 MPa. The coefficient of friction between the worm and the worm gear is
0.03 and normal pressure angle 20°. The worm gear wear factor is
0.9 N/mmZ2. The overall heat transfer coefficient for the gear box is
18 W/m2°C. The permissible temperaturerise for lubricating oil is50°C. The
worm rotates at 720 rpm and service factor is 1.5.

Determine input power rating based on beam strength, wear strength and
thermal consideration.
Assume effective surface area of gear box as 0.8 m? and factor of safety as1.5. 13

B/11/10/1,795
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T.E. (Biotechnology) (Semester — ) Examination, 2010
BIOSEPARATIONS

(2003 Course)
Time: 3Hours Max. Marks: 100

N.B.: i) Answer three questions from Section | and three questions
from Section 11.
i) Answers to the two Sections should be written in separate
answer books.
iii) Neat diagrams must be drawn wherever necessary.
iv) Figures to the right indicate full marks.

SECTION - |
1. What are various methods of cell disruption ? Give detail ed account of Chemical
methods of cell disruption. 18
OR
2. Write short noteson : (6 marks each)
a) Structureof thecell wall
b) Themolysis

c) Rotor stator homogenizer.

3. Explainindetail affinity chromatography. What are varioustypes of affinity

chromatography ? What are various ligand binding techniquesinvolved ? 16
OR
4. Give elaborate description of paper chromatography. What are different types of
paper chromatography ? 16
5. Discussall techniques of membrane cross flow filtration. 16
OR
6. Write short noteson : (4 marks each)

a) Flocculation

b) Density gradient centrifugation
c) Ultrafiltration

d) Sedimentation.

P.T.O.
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10.

12.

SECTION — 11

Give broad classification of biomolecules. Outlinethe small biomolecules. 16
OR

List the characteristics of fermentation broth. 16

What is solvent extraction ? Give an account of conventional liquid-liquid

extraction. 18
OR

Write noteson : (9 marks each)

a Drying

b) Freez drying.

What are the stages of purification ? Which methods are employed in primary

stage of recovery ? 16
OR

Giveflow sheetswith explanation of these example. 16

a) Citric acid production.

B/11/10/100
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T.E. Biotechnology (Semester — 11) Examination, 2010

IMMUNOLOGY
(2003 Course)
Time: 3 Hours Max. Marks: 100
N.B. : 1) Answer to two Sections should be written in separate answer books.

i) Draw neat diagrams wherever necessary.
1) Maximum marks for each question is given in parentheses.

SECTION — I (Maximum Marks 50)
1. Describethe structure, characteristics and function of Immunoglobulin. (18)
OR

2. Distinguish between humoral immunity and cell mediated immunity. What arethe
different components of humoral immunity? (18)

3. What arethedifferent types of antigen-antibody interactions? Explain with suitable

exampl e the use of antigen-antibody interaction inimmunodiagnostics. (16)
OR

4. Explain antigen processing and presentation by MHC class | molecule. (16)

5. Write short notes on any two : (16)

a Roleof B cdlsinimmunity
b) Enzyme Linked ImmunosorbentAnalysis

c) Lymphoid organs
P.T.O
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SECTION — Il (Maximum Marks 50)

6. Explainthe processof T helper cell activation in detail (18)

OR
7. Enumerate the type of cytokines produced by TH1 and TH2 cells. Explain their

biologicd activities. (18)

8. Definetumor antigensand givetheir significancein immunol ogy. (16)
OR

9. Giveabrief account of the different types of hypersensitivity. (16)

10. What isimmunization? Describe the different types of vaccines. (16)
OR

11. Explainimmunological tolerance and autoimmunity with suitable example. (16)

B/11/10/110
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T.E. (Bio. Tech.) (Sem. —11) Examination, 2010
COMPUTATIONAL TECHNIQUES AND PROCESS MODELING
(2003 Cour se)

Time: 3Hours Total Marks: 100

Instructions: 1) Figuresto the right indicate full marks.
2) Use of Programmable calculator is not allowed.
3) Draw a neat sketch wherever necessary.
4) Make necessary assumptions wherever required.
5) Answer any three questions from Section | and any
three questions from Section 11.

SECTION - |
1. @ Findthe Eigen values and Eigen vectors of 4

123
456
789

b) Find the characteristic equation for 2

133
143
134

¢) Find the product of Eigen values of 4

7 2 2
-6-1 2
6 2-1

d) Solvethefollowing equations by using Guass Siedal method. 6
5x + 3y + 7z =4,
3X + 20y +22=09,
X+ 2y +10z=5.

OR
P.T.O.
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2

2. @ Explainthepropertiesof Eigenvalues.

b) Find the values of A for which the equations
A=-Dx+(Br+D)y+21z=0,
(A=Dx+(@4r-2y+(A+3)z=0,
2X+(BL+1)y+3A-1)z=0

b)

are consistent. Find theratiosof x:y:zwhen ), hasthe smallest of these values.

What happens when ), has greatest of these values ?

Find the Eigen values and Eigen vectors of

324
211
135

The following are the results of an experiment on friction of bearings. The
speed being constant, corresponding values of coefficient of friction and
temperaturearegiven. If uw andt arerelated by thelaw p = ae”, find the values

of aand b.

t 120 110 100 90 80 70 60

n | 0.0051 | 0.0059 |0.0071 | 0.0085 | 0.00102 0.00124 | 0.00148
Using Newton’s iterative method, find the roots of
X2 +y = 20,

X +y2 = 10.

OR

4. @) Using Runge Kutta method of fourth order,
solve dy/dx = (y2 —x?)/(y? + x?) withy(0) = 1 at x = 0.2 and 0.4.

b) A solid of revolution isformed by rotating about x - axis, the arc between the
x-axis, the lines x = 0 and x = 1 and a curve through the points with the
following coordinates. Estimate the volume of the solid formed usng Smpson’s

rule.

X

0.00

025 | 05

0.75

1.00

y

1.00

0.98

0.95

0.90

0.84

4



5. @ Expressy =4x®—-5x2+ 10x — 12 in factorial notation and hence show that

Asy

= 24.

-3
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4

b) Construct aforward difference table for the following data and evaluate INi (3). 6

X

0|1

2

3 |4

f(x)

1 4

9

16 | 25

c) Construct Newton's backward interpolation polynomial for thefollowing data. 6

X

46

8 10

12

y

2 3

4 5

6

d) Explaintheterms:
I) Interpolation techniques
i) Extrapolation techniques.

OR

6. @ Evauate A ((2x + 1)/x*+ 7x + 12)) interval of differencing being unity. 4
b) Findthemissing valuesinthefollowingtable.

X

45 50

55| 60

65

y

3.0 2925( ---

0.225 | ---

c) Form the table of forward differences of the function
f(x) =x3*-3x2-5x—-7forx=-1,0,1, 2, 3,4,5.

d) The table gives the distances in nautical miles of the visible horizon for the
given heightsin feet above the earth’s surface. Find the values of y when

x = 255 Ft. where x is height and y being the distance.

X

100

150

200

250

300

350

y

12.00

14.53

16.83

18.60

20.23

24.22

7. @ Explain process modeling and simulation with asuitable example.

SECTION — 11

b) What are the principles of formulation of mathematical model ? Explain briefly. 4

¢) What arethe fundamental laws which are applicablein process modeling ?
Explainin detail.

d) Explainindetail about transport equations and equations of state.

OR
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8. @ An incompressible liquid is pumped at a volumetric flow rate of F. The
height of theliquid in the vertical cylindrical tank is“h”. The output flow rate
iIs“F”. Let the length of the exit line be L and its cross sectional areaA The
tank has a cross sectional areaA _, the velocity of liquid from the tank i isv.

Write the modeling equationsfor the system. 8
Fﬁl J
Ar
B
AL - I, v

b) Write component continuity equationswith 1% order reaction taking placeina

CSTR for 8
1) Consecutive reactions i) Reversiblereactions
9. Derive mathematical modeling equation for abinary distillation column. Discuss
the degrees of freedom state all the necessary assumptions. 18
OR

10. A wetted wall columnisto beused for the absorption of gas“A”. Gasisconsumed
in liquid phase by a 1% order reaction in terms of gas concentration “A” in liquid
phaseintheform of adifferential equation. Derive amathematical model equation

for gas absorption with such chemical reaction. 18
11. @ Explaintheterms: 8
I) Limited growth i) Unlimited growth

i) Suspended growth reactors  iv) Attached growth reactors
b) Explain the theory of fed batch culture control with application for baker’s

yeast. 8
OR
12. @ Explaintheterms: 8
I) Sparged bioreactors ii) Aerobic bioreactors

i) Activated sludge systems  iv) Substrate growth in chemostats

b) Deriveamathematical model for Ethanol fermentation in abatch scale
bioreactor. 8

B/11/10/110
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T.E. (Mechanical) (Semester — 11) Examination, 2010
(2003 Cour se)
TRIBOLOGY
Time: 3Hours Max. Marks: 100

Instrutions : 1) Answers to the two Sections should be written in separate
books.
2) Neat diagrams must be drawn wherever necessary.
3) Use of logarithmic tables, slide rule, Mollier Charts,
electronic pocket calculator is allowed.
4) Assume suitable data, if necessary.

SECTION — |

1. @ What doyou mean by Viscosity Index ? Explain the procedureto find viscosity
index of test oil. 6

b) A full journa bearing hasajournal of 50 mm diameter and runs concentrically
insidea75 mm long bearing with aradial clearance of 0.025 mm. If thejournal
speed is 1500 rpm and the viscosity of the lubricant is 40 Mpa. sec. at 35°C,
calculatethefollowing at thistemperature: 6

I) Thevaue of thetangential drag force onthejournal
i) The value of the viscous shear stress, and power lossin viscous friction.

c) Explain the process and methods of recycling of the used oil. 4
OR

2. @ What do you mean by tribology ? Explain importance of tribology in Industry. 6

b) Explain Extreme Pressure (EP) lubricants. Wherethey are used ? 6
c) Compare dliding contact bearingswith rolling contact bearingsfor following
parameters: 4
1) Load carrying capacity i) Noise
i) Speed Iv) Shaft and Housing Design.

P.T.O.
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3. @ What do you mean by stiction ? Give examples. What are the methods to

reduce stiction ? 6

b) DeriveArchard's equation for volume of adhesive wear with assumptions

made. State Laws of wear using above equation. 8
c) Explain pin-on-disc method to measure coefficient of friction. 2
OR

4. @) Using modified junction growththeory, provethat the coefficient of frictionis

givenas: f,= Lwith usual notations. 8
VAL1-K]

b) Write short note on (i) Fretting wear and (ii) Percussion wear 6

c) State different techniques used for wear debris analysis. 2

5. @ With usual notations, derive an expression for pressure distribution in case of
infinitely short journal bearings. Show theaxial and circumferential pressure

distribution. 12

b) Explain mechanism of pressure development in hydrodynamic [ubrication with

the help of two non-parallel surfaces separated by convergent film. 4

h
c) Derivetherelation EO =1-€ for hydrodynamicjournal bearings. 2

OR
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6. @ The following data refers to a 360° hydrodynamic journa bearing. 12
Radial load =10 kN
Journal Speed = 1450 rpm
L/D ratio =1
Bearing Length =50 mm
Radial Clearance = 20 microns
Eccentricity =15 microns
Specific gravity of the oil =0.86
Specific heat of the lubricant = 2.09 KJkg°C
Calculate :

1) The minimum oil film thickness
i) The coefficient of friction
iii) The power lost in friction
iv) The viscosity of the lubricant
v) The total flow rate of lubricant in l|pm

vi) The side leakage.
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Use the data given below :

B (2) s o [ @) (§) G

1 0 10 o (8) oo % 0 -
01 09 1.33 795 26.4 3.37 0150 0.540
0.2 0.8 0.631 74.02 12.8 3.59 0.280 0.529
0.4 06 0264 63.10 5.79 3.99 0497 0.484
0.6 0.4 0.121 5058 3.22 433 0.680 0.415
0.8 0.2 0.0446 36.24 1.70 462 0.842 0.313
0.9 0.1 0.0188 26.45 1.05 474 0919 0.247
0.97 0.030.00474 15.47 0514  4.82 0.973 0.152
1.0 0 O 0 0 0 1.0 -

Note : Assume linear interpolation for intermediate values.

b) Compare long and short journa bearings with the help of following points : 6

1) Fluid film pressure, i) Pressure gradient,
i) Fluid flow, iIv) Load carrying capacity.
SECTION — 11

7. @ Derive the equation for flow rate through rectangular slot. 8

b) State the advantages of hydrostatic bearings. 2

c) Prove that the optimum stiffness of hydrostatic bearing is: 6
3W
K,= o

where, W — load carrying capacity, Ky, = bearing stiffness and hy = oil film
thickness,

OR
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8. @ The hydrostatic step bearing consists of six pads as shown. Neglecting the
flow over corners of each pad can be approximated as a circular area of
outer and inner diameter of 500 mm and 200 mm resp. The total thrust |oad
IS 900 KN and the film thickness is 0.15 mm. The viscosity and density of
the oil are 30 cP and 0.9 gm/cc resp. The specific heat of the [ubricant is
2.09 kJkg °C. If the shaft is rotating at 720 rpm, calculate :

1) supply pressureii) lubricant flow rateiii) frictional power lossiv) pumping
power loss and v) temperature rise.

2100

Single pad

b) Derive an expression for flow of fluid through annular area between piston
and cylinder and vel ocity of piston.

9. a) Explainsgueezefilm lubrication action with examples.

b) Two paralel plates 3 cm long and infinitely wide are separated by oil of
viscosity 0.6 Ns/m? and are approaching each other. If aload of 30 KN per
meter widthisapplied, what will bethefilm thickness after one second ? I nitial
filmthicknessis25um.

c) Discussindetail, lubrication required for Cold metal working and hot metal
working.

OR

10
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10.

11.

a) Derive the expression for pressure distribution, load carrying capacity
and time of approach for squeeze film lubrication between parallel circular

plates. 12
b) State the advantages and limitations of Gas |ubricated bearings. 4
Derive an expression for load carrying capacity of Rayleigh step bearing which
has entry zone gap of h; over alength of B; and exit zone gap of h, over a
length of By and sliding with a velocity of U. 18
[ﬁ =1.87and B 2.588}
ho Bo

The following data refers to the hydrodynamic tapered-pad bearing :

Length of the pad = 200 mm
Width of the pad = 850 mm
Maximum oil film thickness = 150 microns
Minimum oil film thickness = 75 microns
Viscosity of the lubricant = 0.05 Pa-sec.
Sliding velocity = 5 m/sec.

Calculate:
1) the load carrying capacity of bearing
i) the pressure at a distance of 100 mm from leading edge
i) coefficient of friction

Iv) power lost in bearing.

OR
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12. @ A fixed pad hydrodynamic thrust bearing of length ‘L’ and width ‘B’ has a
fluid film shape given by relation : 8

h = h Oe_ax

Where hy = minimum film thickness and a= constant. Assuming side|eakage
as zero, derive an expression for pressure distribution.

b) Give the applications of Elastohydrodynamic lubrication. 2
c) Write short note on following (any two) : 8
1) Plastic bearing materials
i) Sintered Metal bearings
iii) Bi and Ti Metal bearings

Iv) Dynamic Sedls.

B/11/10/1,170
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T.E. (Mechanical) (Semester —11) Examination, 2010
REFRIGERATION AND AIR-CONDITIONING
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any three questions from each Section.

2) Answer three questions from Section | and three
guestions from Section |1.

3) Answers to the two Sections should be written in
separate books.

4) Neat diagrams must be drawn wherever necessary.

5) Black figures to the right indicate full marks.

6) Use of logarithmic tables, dide rule, Mollier charts,
elecronic pocket calculator and steam tables is allowed.

7) Assume suitable data, if necessary.

SECTION - |
UNIT —|
1. @ What arelimitations of reversed Carnot refrigeration system ? 4

b) A businessman after feasibility study found the ice consumption in alocality
to be 300 kg/hr. He wants to manufactureice at -10°C from water available at
30°C. What should be the capacity of machinein TR if it should be 10% over

capacity ?
Take C,=418 KJkg. C, of ice=2.1 kJkg and latent heat of fusion of iceis
335 KJkg. 4
c) Explainwith aneat sketch the reduced ambient air-refrigeration system. 8
OR
2. @) Explainwithneat sketch thermoel ectric refrigeration. 6
b) Explaintheterm“Dry air rated temperature” (DART). 4

P.T.O.
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c)

3. a)

b)

4. 3

An air refrigeration system having pressure ratio of 5 takes air at 0°C. It is
compressed and then cooled to 19°C at constant pressure. If the efficiency of
the compressor is 95% and that of expander is 75% Determine :

1) Therefrigerating capacity of the system, if the flow of air is 75 kg/min.
2) The power required of the compressor.
3) COP of the system.

Assume compression and expansion processes to be isentropic. Take
vy = 1.4, Cp = 1.005 KJkg. 6

UNIT —11

Sketch the actual vapour compression cycle on P-V and T-S diagram. How
doesit deviate from the theoretical vapour compression cycle ? 8

Compare the COP of an ammonia refrigeration cycle operates between
-20°C and 30°C. in following two cases.

1) Wet compression, in which vapour leaving the compressor isdry saturated.
2) Dry Compression, inwhich vapour entering the compressor isdry saturated.

Assume compression to beisentropic and no sub cooling of liquid refrigerant.
Take Cp, = 4.6 kJKkgk, C,=28 kJkgk. Use following properties of refrigerant. 8

. Specific Entropy
TH" fic Enth KJ/k
q°C) | Specific Enthalpy (KJ/KkQg) (kdlkg k)
h, hfg hg S Sg
-20 89.8 | 1330.2 | 1420.0 | 0.3684 | 5.6244
30 323.1 | 1145.8 | 1468.9 | 1.2037 | 4.9842
OR

Write short noteson :
1) Desirable properties of ideal refrigerant for vapour compression cycle.

2) Ozone depletion and Globa warming issues. 10

b) Explain briefly Montreal Protocol and Kyoto protocol. 6
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UNIT — 111

5. @ Enumeratethelimitationsand drawbacks of asingle stage vapour compression
plant required to operate between high condenser temperature and low
evaporator temperature. 6

b) A multiload refrigeration system usesthree separate evaporators E1, E2 and E3
at temperatures-10°C, 0°C and 10°C respectively. While from the condenser
therefrigerant R-12 liquid iscoming to the different evaporatorsat atemperature
40°C, the liquid from the condenser could be assumed to be saturated. The
loads on evaporators E1 & E3 are 10 TR each and the load on E2 is 20TR
(at 0°C). After each of the abovethree evaporators, separate pressure reducing
valves bring the pressure to the suction pressure. Single compressor and
individual expansionvalvesare used in the system. Makethe neat flow diagram
and with P-h chart find thefollowing :

1) Power required to run the system.

2) COP of the system. 9
¢) Which components of the simple vapour-absorption system replaces the
compressor of a vapour compression system ? 3
OR

6. @ Describebriefly, with neat schematic the operation of aLithium-Bromidewater
absorption system. 8

b) Find out the generator temperaturefor an absorption system having evaporator
and absorber temperatures as 250 K and 310 K respectively. The COPisto
be 1.3. If the saturated steam issupplied at atemperature 15K abovethe generator
temperature, what is the steam pressure. (Use steam table). 6

c) What isthe purpose of Heat exchanger employed in Practical vapour absorption
system between : 4

1) Generator and absorber
2) Condenser and evaporator
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SECTION — 11
7. @ Explaintheterm“Thermodynamic wet bulb temperature’. 4
b) Describe various methods of humidification and dehumidification of air. 4

c) A 2 TR cooling unitisusedto dehumidify 0.2 m3¥/sfrom 28°C DBT and 25°C
WBT to specific humidity level of w,=0.08 kg of w.v./kg of d.a. Determine :

1) DBT and DPT of air at exit condition, and

i) amount of dehumidification. The barometric pressureis 1.01325 bar. 8

OR
8. @ Explainthermodynamics of human body. 4
b) Statefactorsgoverning optimum effective temperature. 4

c) A drying room isto be maintained at 32°C and 30% RH. The sensible heat
gain to the room is 150000 kJh. The moisture to be evaporated from the
objects during drying is 18 kg/h. If there is no direct heat source to provide
for evaporation in the room. Calculate the state and rate of supply air at 15°C
DBT. 8

9. a8 Describe the procedure to estimate load on central air-conditioning system
with the help of psychometric chart and block diagram. The 60% recircul ated

air mixeswith 40 % fresh air in AHU befor cooling cail. 10
b) Explainair-water conditioning systemswith schematic diagram. 6
OR

10. @ Enumerate main types of compressors used in refrigeration system. Explain
working of screw compressor. 8

b) Explaininstallation and charging procedure of refrigeration system. 8
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11. @ Explain “pressurelosses’ in duct. 6
b) State and explain factorsinvolving principlesof air distribution. 6

c) State disadvantages of equal friction method and advantages of static regain

method. 6

OR
12. @ What are the mgjor causes of food spoilage ? 6
b) Explain the different methods of food preservation. 9

c) Define“food preservation”, what are the advantages of food preservation? 3
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T.E. (Civil) (Semester — 1) Examination, 2010
FLUID MECHANICS-II
Time: 3Hours Max. Marks: 100

Instructions : 1) Answer any three questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ Definetheterms:
i) Drag Force i) Liftforce (2+2)

b) Differentiate between :
1) Friction drag and pressure drag
i) Stream-line body and bluff body. (3+3)

c) Explain in detail the function, location and types of surge tank. (2+2+4=8
OR

2. 8 Explain the phenomenon of “singing” of telephone or transmission line
cables in high winds. 4

b) What are the different types of unsteady flow ? Give one example of each. 6

c) A jet plane which weights 29.00 kN and having a wing area of 20 m? flies
at a velocity of 900 km/hr, when the engine delivers 7357.5 kW power.
65% of power is used to overcome the drag resistance of the wing. Calculate
the coefficients of lift and drag for the wing. Take density of atmospheric
air as 1.21 kg/md, 8
P.T.O.
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3. @ Derivetheexpressionfor theforce exerted by jet of water on an unsymmetrical
moving curved plate when jet strikes tanngentialy at one of the tips. 8

b) The diameter of an impeller of a centrifugal pump at inlet and outlet
are 30 cm and 60 cm respectively. The velocity of flow at outlet is 2 m/s
and the vanes are set back at an angle of 45°at the outlet. Determine the

minimum starting speed of the pump if manometric efficiency is 70%. 6
c) Discuss in short cavitation in centrifugal pumps. 2
OR

4. @) Define the following in case of centrifugal pump.
1) Manometric efficiency i) Mechanical efficiency
iii) Overall efficiency iv) Manometric head 4

b) Explain the following :
1) Reciprocating Pump i) Submersible Pump 4

C) A jet of water of diameter 8.0 cm strikes a curved plate at its centre with a
velocity of 21 m/s. The curved plateis moving with avelocity of 9.0 m/sinthe
direction of jet. The jet is deflected through an angle of 165°. Assuming the
plate smooth find

1) Force exerted on the plate in the direction of jet.
i) Power of the jet
iii) Efficiency of the jet. (4+2+2=8)

5. @ Explain the following :
1) Classification of Hydraulic Turbines

i) Mini and Micro hydropower plants. 8
b) Derive an expression for maximum hydraulic efficiency of a pelton wheel

in the form

(Mh)irex = %(1+ k cosd) with the usual notations. 8

OR
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6. @ Anoutward flow reaction turbine hasinternal and external diameter of runner
as 0.6 mand 1.2 m respectively. The Guide blade angle is 15° and velocity
of flow through the runner is constant and equal to 4.0 m/s. If the speed of
the turbine is 200 r.p.m.; head on the turbine is 10 m and discharge at outlet
isradial,
Determine :
1) The runner vane angles at inlet and outlet .
i) Workdone by the water on runner per second per unit weight of water
striking per second. 8

iii) Hydraulic Efficiency.

b) Write short note on any two of the following : (4+4=8)
1) Governing of turbines
i) Draft tube
lii) Specific speed.
SECTION — Il
7. @ Derive energy equation for flow through open channel ? 4
b) Define the following : 4
1) Energy correction factor i) Momentum correction factor

¢) Provethe conditions of circular channd to be the mogt efficient channel section? 8
OR

8. @ Derivetheexpressionfor Chezy’ sformula?Write down the relation between
Manning's constant and Chezy’s constant.

b) Definefollowing:
1) Stage ii) Depth of flow section
i) Top width
c) Find the velocity of flow and rate of flow of water through a rectangular
channel of 8 m wide and 4 m deep, when it is running full. The channel is

having bed slope as 1 in 2500.
Take value of C as 55. 4

d) Velocity distribution in open rectangular channel is given by v = 5y}§. If
the width of the channel is 15m and depth of flow is2 m. Find cand 3. 4
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9. a) Draw specific energy curve and explain different components of it.

b) Show position of hydraulic jump based on specific energy curve and specific
force curve.

c) Flood discharge of 15 cubic meter per second per meter flows over aspillway
and then over a horizontal concrete apron. The total head is 15 m. The flow
meets with ariver flow 4.5m flow depth with a hydraulic jump. Taking the
loss of head over the spillway 2.0 m. and value of Mannings n as 0.014,
determinethe loss of energy in the jump.

OR
10. @ Derivecriterion for flow to becritical flow.

b) What do you mean by hydraulic jump ? Starting from first principle derivethe
expression for loss of energy due to hydraulic jump in the form of pre-jump
and post jump depth.

c) A rectangular channel 5m wide conveys 15 cub.m/sec at a depth of 2 m.

i) What iscritical depth ?
i) Which type of flow isthere ?
i) What is Froude number of the flow ?
Iv) What is specific energy ?
V) Isthe slopeis mild or steep ?
vi) If manningsnis0.014, what slope would be required ?

11. @) Discuss the characteristics of C5 profile and state its occurrence. Sketch
different water surface profiles when the flow takes place from a steep
slope to critical slope.

b) A rectangular channel 15 m wide carries a discharge with a normal depth of
3m. The bed dope of the channel is 1 in 3000. If a a certain section, the depth
of flow isto beraised to 2.5 m by constructing aweir acrossachannel, determine
how far upstream of this section the depth of flow would be in 10% of the
normal depth. Use step by step method and take only one step. Assume
n tobe 0.012. Classify and sketch the profile.

OR
12. @ Explain Ven Tee Chow method of GVF computations.

b) Flow in a6 m wide rectangular concrete channel drops in the depth from 1.6
to 1.2 min alength of 100 m. If the bed slope is 0.001. Find the theoretical
rate of flow in the channel. Take n = 0.014.

10

12

B/11/10/805
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T.E. (Mechanical Mech. S/ W) (Semester —|1) Examination, 2010
(1997 Course) (Old)
APPLIED THERMODYNAMICS-I1I

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.

2) Answersto thetwo Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necesary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables isallowed.

6) Assume suitable data if necessary.

SECTION — |

1. @ Explain:Availableand unavailableenergy. 6
b) What arethereasonsof irreversibility ?

c) A cylinder of 1.C. Engine contains 2450 cm? of gaseous combustion products
at a pressure of 7 bar and a temperature of 867°C just before the exhaust
valveopens. Determinethe specific energy of thegasin kJKkg. Ignorethe effects
of motion and gravity and model the combustion products as an ideal gas.

Take T, =300 k and P, = 1.013 bar. 6

2. @ Define‘onetonrefrigeration’. 3
b) Withthehelp of p-V andT-Sdiagram, explain working of Bell Colemn cycles

and derive expression for COP. 7

c) Air enters the compressor of an ideal Brayton refrigeration cycle at 1 bar,
270°K with a volumetric flow rate of 1.4 m¥s. If the compression pressure
ratio is 3 and the turbine inlet temperature is 300 k, determine: (a) the net
power output in KW (b) refrigeration capacity in kW (c) COP.

3. @ Explain stages of combustion of S.I. engine.
b) Explain pre-ignition and detonation.

A OO O O

c) Explain any one combustion chamber of S.I. engine.

P.T.O.
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4.

10.

a) What isthe need for superchanging ?

R0 AT A
4

b) What arethe limitations at super chargingin C.l and S.I. engines ? 6

c) Explain any one super charger with neat sketch.

Write notes on any three of the following :
a) Stages of combustion of C.I. engine.

b) Combustion chambers of C.I. engine
c) Vapour absorption refrigeration.

d) Desirablepropertiesof refrigerants.

SECTION — 11
a) Define: PPT, u ,¢ ,RH.

b) Compare: Central and unitary air conditioning system.

c) Writeapplicationsof air conditioning.

a) Compare : Rotary and reciprocating Compressors.
b) Explain: Surging and choking.
c) Write a note on ‘selection of compressors'.

a) What arethealternativefuelsfor I.C. engines ?

b) What are the important qualitiesof S.I. enginefuels?
c) Define: Flast point, Fire point.

d) Write anote on crude petroleum refining.

a) Explainemissionsfrom diesel engines.
b) Explain catalytic convertor with aneat sketch.
c) Write anote on ‘Emission normsfor 2000 in India'.

Write notes on any three of the following :
a) Positive displacement compressors.

b) Stalling of rotodynamic compressor.

c) Important qualitiesof C.1. enginefuels
d) Emissionsfrom S.I. engines.

6
18
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T.E. (Mechanical Sandwich) (Semester —1) Examination, 2010
Elective—1 : WELDING TECHNOLOGY

(2003 Course)
Time: 3Hours Max. Marks: 100
Instructions: 1) Attempt one question of each unit from Section — | and
Section —11.
2) Answer to the questions should be written on separate
books.

3) Draw neat diagram wherever necessary.
4) Assume suitable data if required.

SECTION — |
UNIT — 1|
1. a) Why residual stresses came during welding process ? Explain how to
minimiseit. 8
b) Explain the characteristics of arc welding, Viz constant current and constant
voltage. Give the application of each. 8
OR

2. @ Explaintheimportance of Edge preparation, cleaning of edges, tack welding
in welding process.

b) Explain how metal transfer take placein arc welding.
UNIT — 11

3. @ What ismeant by welding electrode ? Classify the Welding electrode. Write
down the selection of electrode for a particular application. 9

b) Comparethe Electro slag welding with that of submerged arc welding with
respect to the heat liberation, electrode welding position and application. 9

OR

P.T.O.
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4. a) Explainthe method of obtaining aweld in horizontal position by submerged
metal arc welding (SMWA) process.

b) Explain with neat sketch the Plasma arc welding and compare torch tip of
plasma
arc process with TIG welding process.

UNIT =111
5. @ What issoldering and brazing ? Compare these two processes with respect to
processtemperature, flux material, joint design and filler material.
b) What is oxy fuel cutting ? How it affects properties of welded metal ?
OR

6. @ Explainany two brazing process.

b) Suggest a suitable process and explain it for welding of plain carbon steel.
SECTION — 11
UNIT — IV
7. @ Discussthe variablein resistance welding process that are controlled. How

dissimilar metalsarewelded by resistancewelding ?

b) Suggest asuitable gasflame used for welding of following material and draw
sketch and justify it.

) Stainlessstedl,
i) Zinc base metal,
i) Aluminium.
OR
8. @ Explainresistance spot welding cycle.Also explain the seam resistanceWelding
process.
b) Write a short note on
I) atomic hydrogenwelding,

i) seamwelding.
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UNIT -V
9. @ With neat sketch explain el ectro beam welding and comment on metallurgical
aspect of electro beam welding.
b) Explaintheexplosivewelding ? Statetheir advantage, limitation, application. 9
OR
10. @ What ismeant by ultrasonic welding ? Explain thefactorsaffecting quality of
ultrasonic welding.
b) Explainin short two techniquesfor lap and butt-welding ?

UNIT — VI
11. 8 Explainfour defectsinwelding along with their remedies ? 8
b) Writenoteon :
I) Magnetic particleinspection
ii) 1.S. Codes for welding. 8
OR
12. & Writenoteon:
1) welding cost,
i) weldingfixture. 8

b) Why nondestructivetestingiscarried out for awelded parts ? Explain fluorescent
penetrate test. 8

B/11/10/110
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T. E. (Mechanical S\W) (Semester — 1) Examination, 2010
PLANT ENGINEERING (Elective—1)
(2003 Course)

Time: 3 Hours Max. Marks: 100

N.B.: 1) All questions are compulsory.
2) Assume suitable data if necessary.

SECTION — |
1. @ Explaindifferent typesof layouts. Write the difference between the product

layout and process layout. 10

b) Explain the concept of flow and explain different types of flow. 6
OR

a) Explain the advantages and disadvantages of different types of layout . 10

b) Explainin short fixed position layout. 6

2. @ Explainthedifferent factorsaffecting site selection. 8

b) Explainsystematiclayout analysis. 8
OR

2. @ Explain REL chart. 8

b) Explain PQRST Analysis. 8

3. @ Explainthedifferent typesof material handling equipment. 8

b) Explain concept of AGV and unit load concept. 10
OR

a) Explainthe product life cycle concept. 8

b) Explain computerized maintenance and housekeeping. 10

P.T.O.
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SECTION — 11
4. a) Explainsafety criteriaagainst chemical hazards, mechanical hazards. 10
b) Explain accident prevention practices. 6
OR
a) Explain different methods of waste disposal. 8
b) Explaintheestimation of capacity for auxiliary serviceslikewater, steam, and
power compressed air. 8
5. a Explaintheequilibrium theory of workpiece control. 8
b) Explain the concepts of systems engineering. 8
OR
5. Explain workpiece control system. 16
6. @ ExplanPFAAnaysis. 8
b) Explain CRAFT and CORELAPIocation of new plant equipment in an existing
plant. 10
OR
a) Explainthe performance modelling. 8
b) Explain bathtub curve on the basis of failure rate and hazards rate. 10

B/11/10/100
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T.E. (Mechanical-Sandwich) (Semester — 1) Examination, 2010
MECHATRONICS

(2003 Cour se)
Time: 3 Hours Max. Marks: 100
Instructions : 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic tables, dide rule, Mollier charts, eectronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION — |

1. @ Mechatronics is the synergistic integration of mechanical engineering with
el ectronicsand control engineering for the design and manufacturing product.
Justify the statement. 6

b) Compare the characteristics of an orifice meter, electromagnetic flow meter
and ultrasonic flow meter. 6

¢) Discuss how thermocouple vacuum gauge is used in pressure measurement. 6

OR
2. @ Describe the characteristics parameter used in transducers. 6
b) What is meant by the term “real- time mechatronics systems’ ? 6

c) Explain anaogy between Ohm'’s law and flow of liquid through a resistors. 6

3. @ Explain briefly the working principle of push-pull displacement sensor with

neat diagram. 6
b) How do Hall effect sensors differ from photoel ectric sensors ? 6
c) Explain how liquid-level sensor are digitalized to obtain the required output
with high precision. 4
OR

P.T.O.
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4. @ Suggest the method used in measuring torque in |.C. Engines and discuss
how this method differs from other method. 6

b) Explain temperature compensation technique used in strain gauge circuits. 6

c) Write short note on infrared pyrometer. 4
5. @ Write an equation for the relationship between applied torque and angular
velocity for a viscous damper in which both shafts are free to rotate. 6
b) Define transfer function. State the properties of a transfer function. 6
c) Explain feedback control system with example. 4
OR
6. @ Write differential equation for the mechanical systems. 8
1 ¢ 1—07: f K
AT |
’ o Ko
A Ki T
) 7 (ALAG )
/ Heyo) poren
fg 1 (a)
Ji Ny
k
1)) Nz | ///f

Ja.
3. 7 cay



AE OO 3 [3863] — 27

b) An air heating system is shown in fig. I(b). Assume that the heat loss to the
surroundings and heat capacitance of metal part of the heater are negligible,
obtain transfer function. 4

ik in -§J~{—+

&
fg 2Co>
c) Explain feedforward control system with example. 4
SECTION — Il
7. @ Give the relationship between the static error constants and the steady state
errors for step ramp and parabolic input. 6
b) Explain Relays and its characteristics. 6
c) State components of electro pneumatic system. 4
OR

8. @ Explain the concept of stability and relative stability. Give at least two
conditions for astable control system.

b) Explain time response of second-order system to a unit step input.
c) What are the main advantages of a PID controller ?
9. @ How are discrete signals different from analog signals ?

b) Explain Monostable 555 multivibrator.

o o A~ B~ O O

c) Explain the various operations performed by a signal conditioner.
OR
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10.

11.

12.

a) How does A/D handle the sign of input signal ?
b) Explain three types of logic gates using symbols and truth table.

c) What is function of a protection circuit ? Explain any two types of this
circuit.

a) Explain the use of internal relaysin PLC’s with the help of suitable
example.

b) Write in short on ‘counters in PLC’s.
c) Develop aladder diagram for the following :

A motor started with the START button which is No. The motor can be
stopped by pressing STOP button which is Ne. A thermal overload switch
is provided which open on high temperature. A green light is on while the
motor is running. When three is thermal overload the motor is put off and
the red light indicating the thermal overload is put ON.

OR

a) With the help of block diagram explain basic structure of programmable
logical controller.

b) What are the advantages of PLC over arelay control system ?
c) Develop aladder diagram for the following

A small electrical furnace has a two heating elements that are energized in
two stage, 5 minutes apart that is when the furnace is turned ON, the first
heating element comes on right away, and second heating element comes
on 7 minutes later. A temperature switch will shutdown the furnace if it gets
too hot. Draw ladder diagram for control circuit.
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T.E. (Mechanical W) (Semester — 1) Examination, 2010
PRODUCTION ENGINEERING
(1997 Course) (Old)
Time: 3 Hours Max. Marks: 100

Instructions : 1) Answer any three questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Useof logarithmic tables dide rule, Mallier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ A tubing of 40 mm outside diameter is turned on a lathe at a cutting speed
of 20 m/min and feed 0.5 mm/rev, the rake angle of tool is 25°. The cutting
force is 400 N and feed force is 150 N. The length of continuous chip in
one revolution is 50 mm, calculate -

1) Chip thickness ratio i) Chip thickness
lii) Shear plane angle Iv) Coefficient of friction.

b) Sketch single point cutting tool showing its geometry.
c) Explain the procedure for force measurement in turning operation.
2. @ Explain the broach geometry with neat sketch.
b) Explain the gear hobbing process with neat sketch.
3. @ Explain different methods of generation of threads on workpiece.
b) Explain compression and blow moulding process for plastics.
4. @) Explain electroplating process along with its applications.

b) Differentiate between hand tapping and machine taping.

A O O ©0O ©0O ©0 © o0 o1 o

c) Draw sketch for bevel gear generation process.
P.T.O.
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SECTION — Il
5. @ List the reasons for need of non conventional machining processes. 5

b) Explain EDM with schematic diagram along with its advantages and

applications. 8

c) Discuss the procedure of preparing the process shest. 5

6. @ Write short notes on i) Machining centers ii) FMS. 8
b) Mention the advantages of NC machines over conventional one. 4

c) Explain following codes. i) G 91 ii) G 84 iii) MO5 iv) MO8. 4

7. @ Explain the following sheet metal working operations (any four) 8

1) Piercing ii) Notching iii) Forming iv) Coining v) Drawing

b) Explain with neat sketch (any four) wrt press working. 8
1) Bolster plate i) Die block lii) Punch Plate
Iv) Shut height v) Guide post.
8. a) For jig design, explain the following locating devices : 9
1) Locating pins i) Supporting pins 1) Jack pins
b) Explain essential features of milling fixtures. 5
c) What is fool-proofing in jig/fixture design ? 2

B/11/10/90
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T.E. (Production Engineering) (Semester — ) Examination, 2010
MATERIAL SCIENCE AND COMPOSITE MATERIALS
(2003 Course)

Time: 3Hours Max. Marks: 100
Instructions: 1) Answer Q. 1or Q. 2,Q. 3or Q. 4, Q. 50or Q. 6 from Section I.
2) Answer Q. 7or Q. 8,Q. 90r Q. 10, Q. 11 or Q. 12 from
Section 1.
3) Answers to the two Sections should be written in separate
books.
4) Neat diagrams must be drawn wherever necessary.
5) Black figures to the right indicate full marks.

SECTION —|

1. @ Draw Fe-C equilibrium diagram and label the temperatures, composition and
phases. 8

b) Describe el ectrolytic polishing and etching of specimens. Stateits advantages
and disadvantages. 8

OR
2. @ Explainthefollowing with neat diagrams. 8
I) Eutectoid transformation
ii) Peritectic transformation

b) Explain with suitable graph, how mechanical propertiesof plain carbon

steel vary with % C. 8
3. @ Describe the cooling of 0.4 % C steel from austenitic region to room
temperature. 8
b) Explain Jominy end quench Hardenability test. 6
c) Write the purpose of heat treatment of steel. 4
OR

P.T.O.
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4. &) Explainthe procedurefor plottinga TTT diagram for eutectoid steel and
draw the curve for the same. 8

b) Differentiate between annealing and normalising of steel also draw the neat

sketch. 6
c) What isretained austenite ? Why it isnot desirable ? 4
5. @ What iscarburizing ? Explain heat treatment after carburizing. 8
b) Write short note on flame hardening. 8
OR
6. @ Explainthenitriding withitsadvantagesand disadvantages. 8
b) Write short note on 8
1) Austempering
i) Ausforming
SECTION — 11
7. @ What are different types of cast iron ? Explain with its applications. 8
b) Write short note on heat treatment of cast iron. 6
c) Draw thetypical microstructure of Grey Cast Iron. 4
OR
8. @ What are the advantages of alloy steel over plain carbon steel ? 6
b) What are the types of stainless steels ? Explain with its chemical composition
and application. 8
c) Explainsensitization of stainlesssteel.
9. 8 Givetypical composition and use of following (any four) : 8
I) Babbits
i) Gunmetal
i) Invar

Iv) Germansilver
V) LMZ
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10.

11.

12.

b) What is season cracking ? How it is avoided ? 4
c) What arethe requirementsof bearing material ? 4
OR
a Draw equilibrium diagram of Cu-Zn. 6
b) What isequivalencezincin brass? Explainitssignificance. 6
c) Describe the effect of increase in zn content on properties of brass. 4
a) What iscomposite material ? What unique properties they have over
conventional material ? Explainwith suitable example. 6
b) What is aspect ratio ? Explain effect of fibre length on Tensile strength of
composite. 6
c) How carbon Fibres are produced ? 4
OR
a) What ismetal matrix composite ? Explain with suitable example. 8

b) What is nano material ? Give any one application and composition of Nano
materid. 8

B/11/10/150
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T.E. (Production/Production S'W) (Semester — ) Examination, 2010
KINEMATICSAND DESIGN OF MANUFACTURING MACHINES
(2003 Cour se)

Time: 4 Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Use of logarithmic tables, dlide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

SECTION — |

1. @ Synthesize a four bar mechanism to generate a function y = x3 + 3x for
1< x < 5at three precision points. Assume initial crank angle as 30° with an
interval of 90° and initial rocker arm angle 40° with aninterval of 60°. Assume

length of fixed link as 50 mm. 8
b) Explainwith neat sketch the kinematic analysis of gear shaping machine. 8
OR

2. @ Deriveeguationsfor angular velocity of coupler link and drag link in case of
given four mechanism. 10

b) Writethekinematic balance equation for : 6

I) Screw and nut mechanism
i) Rack and pinion

i) Worm and worm whes!.

P.T.O.
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6. 8

-32 2- AT OO

A machine member ismade of plain carbon steel of ultimate strength 620 M Pa
and endurance limit 276 MPa. If thismember is subjected to overstress tuned
to 413 MPafor 3000 cycles, determine the revised fatigue limit using miner's
rule.

Draw fatigue curve and discussitsimportance in design of machine elements.
OR

A machine component is subjected to two dimensional stress. The tensile
stress in X-direction varies from 40 to 100 MPa while tensile stress in
Y-direction varies from 10 to 80 MPa. The corrected endurance limit of the
component is270 MPa. The ultimate tensile stressis 660 M Pa. Determinethe
factor of safety.

A spur gear isrequired to transmit 10 KW Power. The speed of driving motor
1S 400 rpm and driven machine is 200 rpm. The approximate centre distance
between the gear is 600 mm. The teeth have 20° full depth involute profile.
Assumefollowing data:

Allowable strength of gear material = 75 MPa

Profile error (€) = 0.05 mm.

0.912
y4

y =0.154—

where z = no. of teeth on pinion.
Determine the number of teeth on gear and pinion.

Derive an expression for formative number of teeth of helical gear.
OR

Derive an expression for wear strength of spur gear.

b) Explainwith neat sketch terminology of helical gear.

10

16

10

10
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SECTION — 11
7. @ A 75 mm diameter shaft isto be supported at ends. It operates continuously

for 8 hrs/day, 300 days/year for 10 years. The load and speed cycle for the
bearingisgivenbelow :

SN.  Fraction of Cyde ISaildI(aNI) Thrust load (N) Speed (rpm)
1 0.25 3500 2000 1000

2 0.25 2500 2000 1500

3 0.50 4000 2000 800

Servicefactor = 1.5, Radial load factor = 0.56, Axial load factor = 1.99. Inner
race rotates. Cal culate dynamic load capacity of the bearing. 8

b) Definethefollowingterms:

1) Eccentricity ratio
ii) Clearence
i) Attitudeangle
Iv) Bearing characteristics.
OR

8. @ Why taper roller bearing are preffered over cylindrical roller bearings ? 4

b) Explainfollowingterms:
i) Ratedlife

ii) Basicloadrating

i) Dynamic load.

c) Describe various steps in design of Journal bearings.
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9. @ Inapunching operation 20 holes of diameter 25 mm are punched per hour in
a plate of thickness 10 mm. Shear resistance of plate materia is 300 MPa.
Mean diameter of flywheel rim = 1 m, coefficient of speed fluctuation is0.1.
The actual punching operation takes 25% of the cycle time. The force
displacement curve is assumed to be triangular in shape. Mass density of
Flywheel material is 7100 Kg/m3. Calcul ate the dimension of Flywhes! rim if

rim contributes to 90% of the required moment of inertia. 10

b) What are design considerations for welded parts ? 6
OR

10. @ Explainimportance of ergonomic factorsin design. 8

b) Describetype of stressesproducedini) Flywheel rim and ii) Flywhedl arms. 8

11. @ Formulatethe optimization model to design gear pair for minimum weight

which can transmit 5 KW at 1000 rpm with velocity ratio 3. 10
b) Draw neat sketch of normal curve and write its equation in terms of standard
variables. 8
OR

12. @ Explainwith suitable example, the method of optimum design for redundant
specification. 10

b) A bearing hasnormally distributed timeto failure with amean of 10000 hr. and
standard deviation of 750 hr. If there are 100 such bearings fitted at a time,
how many are expected to fail withinfirst 11000 hr. The areas under standard
normal distribution curve are asbelow :

z 1.0 11 1.2 13 14 15 1.6
Area | 0.3413 | 0.3643 | 0.3849 | 0.4032 | 0.4192 | 0.4332 | 0.4452

Uselinear interpolation for valuesin between. 8

B/11/10/245
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T.E. (Production/Produ. S'\W) (Semester —1) Examination, 2010
MATERIAL FORMING (2003 Cour se)

Time: 3Hours Max. Marks: 100

=

Instructions:1) Answer three questions from each Section.

2) Answer to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logrithmic tables dlide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |
Unit — |
. 8 Explainand differentiate between hot forming and cold forming . 8
b) Explain‘Cam plastometer’ with neat sketch. 8
OR
a) Explainvarious factors affecting plastic deformation. 8
b) Derivethe equation for ‘elastic work done' and plastic workdone. 8
Unit — 11
Derive an equation for maximum pressure for axisymmetric forging
(Circular disc) considering sticking friction. 18
OR
a) Explainthe advantages of forging over casting. 6
b) Explain double acting steam hammer with neat sketch. 6
c) Explain‘Machineforging’ with neat sketch. 6
Unit — 111
a) Deriveaneguationfor total drawing stressinwiredrawing operation considering
friction at dieland. 12
b) Explain‘Rotary swaging’ 4
OR

P.T.O.
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6.

a) Explain stock preparation required before wire drawing operation.
b) Explainwiredrawing diewith neat sketch.

SECTION — 11
Unit — 1V

10
6

7. @ Explainvarioustypesof seriesused in roll pass sequence. Give a proper roll

10.

12.

pass sequence for angle section.
b) Explainthefollowing:
1) Mill spring
i) ‘Ragging’ inrolling
i) Forward and Backward dlip.
OR

a Explain ‘AGC’ and state various methods of AGC.
b) Explain‘Sendzimir’ mill and‘Planetary mill’ with neat sketch.
Unit -V
a) Explain and differentiate between * Forward’ extrusion and ‘ Backward’
extrusion.

b) Explain ‘Impact extrusion’ and ‘Hooker’s process with neat sketch.
OR

a Explainand differentiate between ‘Direct’ and ‘ Indirect’ extrusion.
b) Explain variousfactors that affect extrusion pressure.

Unit — VI
a) Explain‘Electro-hydraulicforming’ with neat sketch.

b) Explain‘Electro-magnetic forming’ with neat sketch.
OR

Write short note on :
1) Metal spinning
i) HERF
i) Stretch forming.

10
6

18

B/11/10/135
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T.E. (Production) (Semester —1) Examination, 2010
PRODUCTION PLANNING AND CONTROL
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any three questions from each Section.

2) Answer 3 questions from Section | and 3 questions from
Section 1.

3) Answers to the two Sections should be written in separate books.

4) Neat diagrams must be drawn wherever necessary.

5) Black figures to the right indicate full marks.

6) Your answers will be valued as a whole.

7) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

8) Assume suitable data, if necessary.

SECTION — |
Unit — |
1. 8 Explain, what information isto be collected by production manager for an
efficient production planning ? 8
b) Explain what is batch type production system. 8
OR
2. @ Explainan integrated approach towards PPC function. 8
b) Explain briefly the relationship of Production Planning and Control (PPC)
with other departments. 8
Unit — 11

3. @ How forecasting methods are classified ? Explain any two methodsin brief. 9

b) There is a correlation between population of the city and Santro 120 model
sold.

P.T.O.
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Thisrelationisshowninthefollowing table:

Population

in lakhs 5 9 11 14 18 21

Number of

Santro |? 29 41 66 82 97 128

sold x 1000

Estimate the sales of Santro 120 with city population 30 and 35 lakhs. 9
OR

4. @ Explainthe different stepsinvolved in salesforecasting process ? What are
the requirements of good forecasting method ?

b) Enumeratedifferent judgemental techniquesused for salesforecasting. Explain
minimum four techniquesin brief.

Unit — 111

5. @ Explain what is process planning ? What are the different factors considered
in selection of process and equipments.

b) What are activities associated with process planning ? Explain stepsinvolved

in process planning.

OR

6. @ Explainfollowingtermsusedinassembly linebalance:

I) Precedence diagram

ii) Desiredcycletime

i) Theoretical number of work stations

Iv) Efficiency and balance delay.

b) Explain use of Gantt chart is process planning with suitable example. 8
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SECTION — 11
Unit — 1V

7. & Explainthedifference between MRP-I and MRP-I1. Briefly explain MRP-I. 8

b) Explain the different aspectsin make or buy decisions. 8
OR
8. @ What is ERP ? Explain benefits of ERP user. 8
b) Explainwith block diagram flow of informationin CRP. 8
Unit -V
9. @ Explaindifferent costs associated with inventory. 9

b) The annual demand for a component is 9000 units. The carrying cost is
Rs. 60/- unit/year, the ordering cost is Rs. 50/- per order and the shortage
cost isRs. 70/- unit/year.

Find the optimal values of thefollowing:

1) Order quantity. 2

i) Cycletime. 2

i) Maximum/leve. 2

Iv) Represent Graphically. 3
OR

10. @ Defineinventory. How inventoriesare classified ?Why inventoriesarekept in
industry ? 9

b) A material manager adoptsthe policy to replace an order for minimum quantity
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of 1800 of a particular item in order to avail discount of 17%. It was found
from the company record that for last 4 orders were placed each of size
450 nos., ordering cost is Rs. 220 per order. Inventory carrying charges at 20
percent and cost per unit is Rs. 275/-.

| sthe purchase manager justified in his decision ? What is the effect of this
decision on the company ? 9

Unit — VI

11. @ Definewaste, scrap, obsolete and surplus material. Why these arearising in
industries? 8

b) What are the different sources of manufacturing wastes asidentified in the
JT? 8

OR
12. @ Explaindifferent to theindustries by applying JIT. 8

b) What are different methods of stock taking ? Why industries has to go for
stock taking ? 8

B/11/10/140
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T.E. (Production/Prod. S/\W) (Semester — 11) Examination, 2010
MANUFACTURING PROCESSES-I|
(2003 Cour se)
Time: 3 Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate

books.

2) Neat diagrams must be drawn wherever necessary.

3) Black figures to the right indicate full marks.

4) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

6) All questions are compulsory.

SECTION — |

1. @ Mentionvariouswelding parametersin SAW and explain their effect on quality
of weldingin SAW. 8

b) State the various types of shielding gases used in GMAW. State their
characteristics. Mention which shielding gases are used in welding of any two
materials of your choice. 8

OR

1. @ Explain non conductor fennule method and semiconductor cartridge method
with neat sketch in steel welding. 8

b) Explain with neat sketch how the metal get transferred from electrode during
short circuit or dip transfer in MIG welding processes. 8

2. @ Describe oxy-acetylene gaswelding technique. Name variousfuel gasesused
Init. 8

b) Explain projection welding processwith neat sketch. Mention the controllable
parametersin projection welding. 8

OR

P.T.O.
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2. @ Describethe principle of oxy-fuel gas cutting. What is meant by ‘kerf’ and

‘drag’ in gascutting ? 8

b) Differentiate between flash welding and upset welding. 8

3. @ Compare EBW with LBW. 6

b) Write short notes on -Friction welding, Ultrasonic welding. 12
OR

3. a Explain with neat sketch a thermit welding process aong with advantages and
limitations. 9

b) Distinguish brazing from soldering. What are fluxes and filler metals used in

both and write down their function ? 9
SECTION — I
4. @ Explain design considerations in casting. 8

b) What is the ideal profile of a sprue ? What are the criteria to be used for
designing the pouring basin. 8

OR

4. @) Define*gating ratio’. Explain pressurised and non pressurised gating system

with referenceto applications. 8
b) What are various casting defects ? Give their causes and remedies. 8
5. 8@ Discuss various methods of thread manufacturing. 8

b) Classify gear manufacturing methods, explain gear shaping processwith neat
sketch. 8

OR
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5. a) Discuss gear grinding process in detail. 8

b) Explain how thread milling with a single cutter and multiple cutter is performed.

8
6. @ Enlist the requirements that demands use of non-traditional machining process.
6
b) Explain the basic mechanism of material removal in USM. 6
c) What is over cutting in EDM process ? What is its reason ? How it is
minimised ? 6
OR
6. @ Explaintheworking principle of EBM process. 6
b) In electrochemical machining of iron, it is desired to obtain a metal removal
rate of 5 cm3/min. Determine the amount of current required for the process,
with following parameters.
atomic weight of iron — 56 gms
valancy — 2
density - 7.8 gm/cm3
Faraday’s constant — 1609 amp-min. 6
c) Write a short note on Electrochemical Grinding. 6

B/11/10/175
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T.E. (Production/Production SW) (Semester — I1) Examination, 2010
DIE AND MOULD DESIGN
(2003 Cour se)

Time: 4 Hours Max. Marks: 100

Instructions : i) From Section | solve, Q. 1 or Q.2, Q.3 or Q. 4, Q5 or
Q.6, and from Section 11 solve Q.7 or Q.8, Q.9 or Q.10,
Q.11 or Q.12.

i) Answers to the two Sections should be written in separate
answer book.

lii) Neat diagrams must be drawn wherever necessary.

Iv) Figures to the right indicate full marks.

V) Use of electronic pocket calculator is allowed.

vi) Assume suitable data, if necessary.

SECTION — |

1. Design ablanking die for the component shown in Figure.1.
1) Draw strip layout and find out material utilization.
i) How cutting forceis reduces ? Find out press tonnage with full shear.
i) Design blanking die and draw the same.

o ~ b~ b

Iv) Draw neat sketch of press tool.

Fig. 1:Blank of m.s. sheet Imm thk
with shear stress =400N/mif

OR
P.T.0.
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2. Design aprogressive die for the component shown in Figure 2.
Given : Stock thickness = 2mm, Shear strength of material = 195 MPa.
1) Draw best strip layout and find material utilization
i) Find press tonnage
iii) Design and draw pilot and show its mounting
iv) Draw assembly drawing

o~ Db

y
+

e

+

- ¥
@e H

++

. zs_.i

Fig: 2
Material: Al, 2mm thick

3. Designadrawing diefor the shell showninfig.3 drawn from CRC sheet of 0.8 mm
thickness and UTS = 240N/mm?. 16

Determine:
1) Blank Size
i) Number of draws
i) Dimension of die and punch and assembly drawing for each draw
Iv) Force required for each draw.

—
N €
&
; -
e
Fig: 3
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4. @ Find out the developed length of the component shown in fig. 4. 6

b) What are the methods of reducing spring back and which would be used for

the component in fig.4 ? 5
c) Draw assembly drawing of bending die. 5
5. @ What is edging ? And design edging impression for the component in fig.5. 6
b) How stock size is calculated ? Find out it for the given problem. 4
¢) Which factors are considered in designing finish impression ? Draw neat
sketch of finish impression. 6
Q4
_________ a:
. 1.8
i 7%
Fig. 5: Close die forging job
OR
6. Explain the basic rules for upset die design with the help of component shown in
fig.6. 16
@ - I . a;
100 i

Fig. &: Upsetting job
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SECTION — 1
7. & Explain die locking methods in die casting with suitable sketch. 8
b) Explain with neat sketch die terminology in die casting. 8
OR
8. @ Explain with neat sketch gection system in die-casting. 8
b) Explain gooseneck hot chamber die casting with neat diagram. 8
9. @ What are the functions of guide pillar and guide bush ? Explain its different
types. 8
b) Explain cavity and coreinsert with neat sketch and also explain its method of
fitting to bolster. 8
OR
10. Explain with neat sketch : 16
1) Blow moulding i) Thermoforming
i) Injection moulding for thermosetting.
11. Design an injection mold for the PVC component shown in figure 7. 18
Sec A-A
Fig: 7
OR
12. @ Explain any two types for gector plate return system. 8
b) What is stop pin in injection moulding ? 2

¢) What rectangular edge gate and 50 mm long runner dimensions are required
for moulding PV C box the dimension of which is as follows ?
Length = 150 mm; width = 130 mm; depth = 50 mm.
Given : PVC constant(n) = 0.9; PVC density = 1.39 gm/cms. 8

B/11/10/150
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T.E. Civil (Sem. —1) Examination, 2010
GEOTECHNICAL ENGINEERING (2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions
from Section — 11.

2) Answers to the two Sections should be written in
Separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Your answers will be valued as a whole.

6) Use of logarithmic tables, dide rule, Mollier charts,
electronic pocket calculator and steam tablesis
allowed.

7) Assume suitable data, if necessary.

SECTION — |
1. @ What arethe mgjor soil deposits of India? Explain any two in brief. 6
b) Draw plasticity chart and aso explain how fine grained soils are classified
with plasticity chart. 6
c) Thegrading curve of asoil gives effective size as0.16 mm. D, = 0.4 mm
and D, = 0.8 mm, find Cu and Cc. Classify the soil. 6
OR

2. @ Draw athree phase diagram and define degree saturation porosity,
air content. 6

b) What is specific gravity of soil ?How it isdetermined in the Laboratory ? 6

c) Draw particlesizedistribution curvefor Uniformly graded soil and Gap graded
soil. 6

P.T.O.
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3. @ Derivetheexpression for coefficient of permeability for variable head test. 5
b) What isflow net ? What are the properties of flow net ? 5

c) A soil profile consists of three layers of thicknessequal to2m, 4 mand 6 m
with coefficient of permeability equal to 2x10~* cm/sec, 3.5x10° cm/sec and
1.5%10-2 cm/sec. Find the equivalent coefficient of permeability, when the
flow isparallel tothelayers. 6

OR

4. a) Definetheterms: Gravitational water, Held water, structural water, and
hygroscopic water. 5

b) What are the factors affecting the permeability of asoil ? 5

c) In order to compute the seepage loss through the foundation of a coffer dam.
How netswere constructed ? Theresult of the flow net gave. N, =6 andN = 16.
The head loss during seepage was 10.0 m. If the coefficient of permeability of
soil K =4x10-° M/min. Compute the seepage |oss per meter length of dam
per day. 6

5. @ Explainstandard proctor test. How MDD and OMC are determined with this

test ? 6

b) Explain the concept of pressure bulb. What isits significance ? 5

c) Write ashort note on “ Proctor needle in field compaction control.” 5
OR

6. @ What are the factors affecting compaction of soil ? 5

b) Write the equations for stressesin soil by Boussinesq's equation and
Westerguard's theory. 5
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c) Inaproctor test the following observations were recorded

Water content (%) Bulk density (gm/cc)

10 1.800
12.5 1.935
15 2.010
20 2.020
24.5 1.820

Plot the moisture density curve and find MDD and OMC. Also plot zero Air
voidsline on the same curve. 6

SECTION — 11

7. @ Samplesof adry sand areto betested in triaxial and direct shear tests. In the
triaxial test the sample fails when the major and minor principal stresses are
980 and 280 KN/m?, respectively. What shear strength would be expected in
the direct shear test when normal stressis 240 KN/m? ? 6

b) Statethelaboratory testsfor shear strength determination and explain the
merits and demerits of triaxial shear test over the other tests. 6

c) State and explain the factors affecting shear strength of soil (any six factors). 6

OR
8. @ Describetheterms sensitivity and thireotropy. 6
b) Explain unconfined compression test for determination of shear strength. 6

c) Avanel0.8cmlong, 7.2 cmin diameter, was pressed into soft clay at the bottom
of abore hole. Torque was applied and the value at failure isto be determined if
the shear strength of the clay on horizontal planeis42 KN/m?. 6
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9. a Explain Rehbann’smethod for graphical determination of lateral earth
pressure. 6

b) Explainslopeclassification. 4

c) Anexcavationismadewithavertica faceinaclay soil which hasCu=50KN/m?,
v =18 KN/m?. Determine the maximum depth of excavation so that

excavation is stable (Assume S = 0.261). 6
OR
10. @ Draw the pressure diagram and find therelation for active thrust for cohesionless
soil in submerged condition. 6
b) What isthe critical height of slope and how isit determined ? 4

c) A retaining wall with smooth vertical back is 5 m high and backfill has
properties— ¢ = 30° and v = 18 KN/m? and is cohesionless. Show the active
earth pressure distribution, assuming water table at base of thewall and

determine active thrust and its point of application. 6

11. @ Explaindacking and durability of rocks. 8

b) Discuss In situ stresses in rocks and shear strength of rocks. 8
OR

12. @ Write short noteson:
1) Porosity
i) Hardness. 8

b) Explainin brief different methods of rock classification anditssignificance. 8

B/11/10/780
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T.E. (Prod. Engg./Prod. Engg. SW) (Semester —11) Examination, 2010
DATABASE AND INFORMATION TECHNOLOGY FOR
PRODUCTION ENGINEERING
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions :1) Answer any one question from each Unit.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.

SECTION — |
Unit — |
1. &) Draw aneat linediagram for organization of adatabase and explain. 7
b) What are the advantages and limitations of database processing ? 5
c) Explaintherole of databasesin manufacturing ? 4

OR

2. @ What isadataconstraint ? Explain column level and tablelevel constraints
with an example. 7

b) Explainthefollowinginbrief : 9

1) First order normalization
i) Relational database management system

iif) Procedural and Non procedural languages

P.T.O.
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Unit — 11
3. @ Createatable‘sales order_details in SQL with the following constraints on
thetable: 3
Column Name Data type Size Attributes
S order_no Varchar2 6 Primary key
Product_no Varchar2 6 Primary key
Qty_ordered Number 8 Not null
Qty_disp Number 8 --
Product_rate Number 8,2 Not null
b) Give an expression/sin SQL for each of the following queries from the table
sales order details: 8
I) List the names of products whose name starts with letter ‘&
ii) Insert any three records of your choice using INSERT command
i) Update any one record using UPDATE query
Iv) Add anew column dely date of Date data type.
c) Explain ‘primary key’ and ‘foreign key’ concepts used in databases. 7
OR
4. @ Why should you avoid duplication of field inrelations ? 1sduplication allowed
in databases ? If yes, under what conditions ? 4
b) Explainthefollowingwith referenceto SQL programming : 8
I) Principlesof NULL value
i) Grouping datafrom tables
i) SQL operators (any four).
c) Explaintherole of compound statementsAND, OR in SQL programming
with an example. 6
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Unit — 111

5. @ Draw aflow chart and psedo C-code for calculating the sum of following
series:
1 1

f(x):1+—+—+1+1+
2 4 6 8

1
10

b) Definetheterm algorithm and programming language. What arethe
characteristics of an algorithm ?

OR

6. @ Explainthefollowinginbrief :
1) Base band, broad band and carrier band
ii) Bus topology
i) Token ring.
b) What isLAN ?What are the characteristics of LAN ?
SECTION — 11
Unit — IV

7. @ Draw aflow chart and pseudo C-program to find the root of an equation
using Newton-Raphson method.

b) Usng Newton-Raphson method, find thered root of the equation 3.x = cog(x) + 1

correct to four decimal places.
OR

8. @ Solveby Gauss Elimination method the following equations:
2.X1+8Xy+2.X53=14
6.X;+6.X5 —X3 =13
2.X1—Xy +2X3=0

b) Draw aflow chart and pseudo C-program to find the root of an equation
using bisection method.

40

10

12

10
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Unit =V

9. @ Thefunctiony = f(x) isgiven at the points (7,3), (8,1), (9,1) and (10,9). Find
thevalueof y for x = 9.5 using Lagrange'sinterpolation formula. Also writea

C-program to check the validity of the value. 12
b) Define absolute, relative and percentage errors. What do you mean by
truncation error ? Explain with examples. 6
OR
10. @ Findthevalue of sin 52° form the values given below using Newton's
forward differenceformula: 8
0 45° 50° 55° 60°
Sne 07071 0.766 0.8192 0.866
b) Draw aflow chart and pseudo C-program for method of least squaresto fit
astraight linefor agiven set of points. 10
Unit — VI

11. @ Define electronic commerce. List the consumer’s benefits of electronic
commerce. 8

b) What is ERP ? Explain ERP with respect to production and operations

management. 8
OR
12. @ Explainthefollowingterms: 8
1) Data
ii) Information
i) Knowledge

Iv) Artificia intelligence

b) Explainin brief the applicationsof IT inthefollowing areas: 8
I) Materiasrequirement planning
i) Project management.

B/11/10/170
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T.E. (Prod.SW) (Semester — ) Examination, 2010
MANUFACTURING ENGINEERING TECHNOLOGY
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answers to the two Sections should be written in separate
books.

2) Neat diagrams must be drawn wherever necessary.
3) Black figures to the right indicate full marks.

4) Use of logarithmic tables slide rule, Mallier charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.
6) All questions are compulsory.

SECTION — |

1. Differentiate between (any three) : 18
a) Inspection and quality control
b) Cost of quality and value of quality
c) Quality of design and quality of conformance
d) Quality policy and quality objective.

OR
1. @ WhatisTQM ? Describeinternal and external customer and supplier link
concept in TQM. 9
b) Explainthe methodology and implementation of ‘Fives' inlargescale
manufacturing organisation. 9
2. Explainfollowing quality management tools. 16

a) Fish-bonediagram

b) Brainstorming

C) Paretoanalysis

d) Pie-chart and check sheet.

OR
P.T.O.
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2.

Explainthefollowing : 16
a) Poka- Yoke b) Six-sgma

C) Zero-defect d) QFD.

Discuss metrological properties of measuring instruments. 16

OR
a) Explainwith neat sketch Electrical Comparators. 6
b) Differentiate between - accuracy and precision. 4
c) Explainwith neat sketch ‘ Slip gauge manufacturing’. 6
SECTION — 11

a) For 20° pressure angle gear having 40 teeth and 4 mm Module, calculate
diameter of plug which fitsin tooth space with its center on pitch circle and

distance over the plug in opposite tooth space. 4
b) Discuss thread crrors and their effects. 8
c) Discussthree wire method with neat sketch. 6
OR
Write short noteson : 18
a) Parkinson gear testor b) Basetangent method c) Talysurf.
a) Write short noteson : 16
a) Talor’'sprinciple b) Angledekor c) Autocollimeter.
OR
a) Write short noteson : 16
a) Tool makers microscope
b) Optical flat
c) Profile projector.
a) Defineflatness. Explain with neat sketch flatness testing methods. 8
b) Explaintheprinciplesof alignment tests. Discussany three alignment testson
lathe machine. 8
OR
Write short noteson : 16
a CMM

b) Roundness testing
c) Straight wedge method.

B/11/10/115
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T.E. (Production/S/W) (Semester — I1) Examination, 2010
BEHAVIOURAL SCIENCE (Old) (1997 Course)

Time: 3Hours Max. Marks: 100

Instructions. 1) Answer any three questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables. slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. Differentiate between content and processtheories of motivation. Explain 2 factors

theory with reference to practical applications. 16
2. @ What is organisation structure ? Discuss any two types of it. 8
b) Discussin detail about public limited company. 8

3. @ Mention various persondlity traits. How these affectsonindustria behaviour ? 8
b) Discussmain characteristicsof industrial licensing. 8
4. Write short notes on (any three) : 18
a) Trade unions
b) Cognitivelearning theory
c) Purpose of anindustria enterprise
d) Planning and design

€) Neo-classical theory of organisation.

P.T.O.
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SECTION —11
5. @ What isorganisational behaviour ? State itsimportance. 8
b) Explainthe difference between individual and group behaviour and reasons
for it. 8
6. @ What isdownward communication ? Stateitslimitations. 7
b) Discuss various |leadership styles. 9

7. Thereis a labour trouble on a shop-floor due to misbehaviour of some of the
workers. How will you control the situation ? Enumerate the steps you will take
to control it for avoiding its spread to other departments. 16

8. Write short notes on (any three) : 18
a Planningtheinterview
b) Manageria grid
c) Non-verbal communication
d) Grapevinecommunication

e) X and theory.

B/11/10/100



AL A [3863] — 5

T.E. (Civil) (Semester — 1) Examination, 2010
CONSTRUCTION TECHNIQUES AND MACHINERY
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions. : 1) Answer three questions from Section — | and three questions
from Section — I1.
2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.

SECTION — |

1. @ Suggest the scheme of mechanisation for construction of atunnel in hard
rock as well as soft soil. 6

b) Explain demoalition techniquesfor following: 6

1) Demolition of large empty diesel tank resting on ground.
i) Demolition of bridge in crowded area.
i) Demolition of amultistoreyed building.

c) What aretheadvantagesof precast unitswhichareused in building construction ?
Explainindetail. 6

OR

2 @ Giveany 3typesof cranes. Statetheir characteristics.Also give application of

each with thelifting capacity. 6

P.T.O.
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b) What are the equi pments used to lift concrete and bricksfrom ground level to
high level of amultistoreyed building ? Describein detail. 6

c) Differentiate between labour oriented construction and mechanised

construction. 6

3. @ Explain tremie pipe method of concreting. What are the precautions to be
taken during underwater construction ? 8

b) What are various parts of a RMC plant ? Show them on a neat diagram. Also
state advantages and disadvantages/limitations of RMC plant. 8

OR

4. &) Explanindetal theprocedureinvolvedin constructionusingtunnel formwork. 8

b) What are the different types of concrete pumps ? Draw their sketches and |abel

them properly. (2+6)
5. @ Explainindetail, the guniting method. Also stateitsapplications. 8
b) What isthetremix method of industrial flooring ? Explain with the help of
neat |abelled sketch. 8
OR

6. @ Draw neat diagram of aTBM. Label different parts. Explain the working of
TBM. 8

b) Draw aneat |abelled sketch of aportable aggregate crushing plant. Explain

working of the same. 8



7. @ Discusswith examplesany six factorswhich influence sel ection of equipment

for aparticular job.

b) Excavation of showel depends upon angle of swing and optimum depth. The

-3

SECTION — 11

following table gives production factor for 90 swing.

Estimate the approximate production factors for 60° and 120° swing, and fill

intheblanksin thefollowing table.

[3863] —

% of optimum

Approximate production factor for

depth angle swing of
60° 90° 120°
60% ? 0.91 ?
100% ? 1.0 ?
120% ? 0.97 ?

c) Fiveequipmentsareshowninfig.A. Giveinformation of these equipment in

following tabular form.

S.

No.

Name of Equipment

Situation for which it
is best suited

OR

Fl_9 @ (Uame*‘* &mPMS

§ stak Use>)

6
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8. @ Differentiatebetween:
1) Crawler Tractor and Wheeled tractor.
i) Hoe and back hoe. 6

b) Identify equipment shown infigure B. Describe any five parts and its functions.

State uses and limitations of the equipment. 6

-

= ;
Fig-@ Laer iy E7 e ey e
c) Production P per hour of a excavator is given by formula:
P = NEWCF, where,
N = No. of cycles /hr.
E = Efficiency
W = factor based on angle of swing and % of optimum depth.
C = Capacity of bucket.
F = Fill factor.

Explain factorsinfluencing each of the terms used in formula. 6



AR AR 5 [3863] - 5

9. @ Write explanatory notes on (any two) :

1) Preventive maintenance.

ii) Fuel cost.
i) Depreciation. 6
b) Explain significance and concept of aeconomic life of equipment. 4

c) An excavator costing Rs. 50 lakhs has expected life of 7 years. Scrap value
may be assumed as 10% of purchase cost. The excavator is expected to
work for 2000 hoursin ayear. Calculatethe yearly depreciation of the machine

by any one method. 6

OR

10. @ Explainthefollowing (any two) :
I) Over head
i) Labour cost
i) Operating cost. 4
b) Explain depreciation and enlist various methods of estimation of the same.

Explain any one method in detail. 6
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c) Based on the following data, work out hourly cost of an excavator :
I) Cost of excavator Rs. 55 lakhs.
ii) Useful life= 15,000 hours.
i) No. of working days/year = 300 days.
Iv) No. of shift /day = one.

v) Scrap value = 10%. 6

11. @ In connection with batch plant
I) Operationwith flow chart.
i) Layout and components.
i) Functions of four maor components. 8

b) Differentiate between rigid and flexible pavement onany four of thefollowing

parameters:

1) Cross section ii) Definition

jii) Durability iv) Vishility

v) Suitability vi) Construction and opening to traffic. 4
c) Justify "Modern roller as a compacting equipment. 4

OR
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12. @ Explainthefollowing:
1) Pavement quality concrete.
i) Slip form paver in road construction. 6
b) Explain role played by following in achieving quality of Asphalt mix for
Road Project :
I) quality of aggregate
ii) quality of Asphalt. 6
c) Write short noteson :
i) Dry lean concrete or

ii) Classification of Asphalt. 4

B/11/10/740
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T.E. (Civil) (Sem. —11) (2003 Cour se) Examination, 2010
ADVANCED SURVEYING

Time: 3Hours Max. Marks: 100

SECTION - |
1. @ Define Geodetic Surveying. What factors are to be considered while
selecting abest triangulation figure or system ? 6

b) From eccentric station E, 14.25 m to the west of main station B, following

anglesweremeasured : ZBEC = 78°2532", ZCEA =56°30"20"

The station E and C are on the opposite side of the line AB, Reduce the angle

to the centre B, if AB and BC are 5368.2 m and 4682.3 m respectively. 8
c) What are Towersin Geodetic Surveying ? Explain Bilby Towers. 4
OR

2. @ What isthe purpose of Triangulation ?With help of suitable sketchesexplain

the base figures and patterns generally adopted for triangulation network. 6

b) Two triangulation stationsA and B are 42 km apart and have elevation of 279
and 276 m respectively. Find the minimum height of signal required at B so
that the line of sight may not pass nearer the ground than 3 m. Theintervening

ground may be assumed to have auniform elevation of 252 m. 8

c) Differentiate betweenTriangulation and Traversing. 4

P.T.O.
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3. @ Thefollowing are three angles P, Q and R observed at a station 'O, closing

b) Discuss the procedure for :

4. @

b)

5. a)

b)

-6 2- | AFV AR

the horizon, along with their standard errors.

/ZP=84°1512"+3
£Q=125°1315"+ 4"
/R =150°3118"+5’

Determinethe corrected angles.

1) Figureadjustment of aplanetriangle.
2) Figure adjustment of a Geodetic Triangle.
OR

Form the normal equations for X, y and z from the following equations of
equal weight

AXx+2y+z2-11=0
X+3y+2z-9=0
5 +y+3z-16=0.
Determine the most probable values of x, y and z.

State and explain various types of errorsin surveying measurements. Also
give one example of each.

Definefollowing terms:
i) Truevalue
i) Most probable value.

Thefollowing observationsweretaken in atrigonometric levelling survey.
Angle of depressionto P at Q = 1°45'32"

Height of instrument at Q =1.18m

Height of signal at P =4.22m

Horizontal distance between P and Q =6945m

Coefficient of refraction =0.07

If R.L. of Qis345.32 m, calculate R.L. of P

What are the advantages of reciproca observations over the single observation ?
OR

(4%x2=8)

10
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6. @ Thefollowing reciprocal observations were made at two points P and Q. 8
Angle of depression of Q at P = 735
Angle of depression of P at Q = 905"
Height of signal at P =4.82m
Height of signal at Q =3.95m
Height of instrument at P =1.15m
Height of instrument at Q =1.28m
Distance between P and Q = 36320 m.
Calculate:

i) TheR.L. of Qif that of Pis395.46 m
i) Averagecodfficient of refraction a thetimeof obsarvaion. TakeRsn1” =30.88m.

b) What isAxissigna correction ? Derivean expression to determinethedifference
inelevation by single observation when the observed angleisangleof elevation. 8

SECTION — 11
7. @ What are the main parts of an aerial camera? Discussin brief. 6
b) Derive an expression for the scale of avertical photograph. 6

c) Determinethe number of photographsrequired to cover an areaof 25 km x 20 km,
if thescaleis1in 10,000 and theformat is 230 mm x 230 mm. Takelongitudinal
lap as 60% and the side lap as 30%. 6

OR

8. @ What do you understand by relief displacement ? Derive an expression for the
relief displacement in avertical photograph. 6

b) A map of the area plotted at the scale of 1in 20,000 isavailable. If the length
of the runway on the map is 120 mm determine the scale. The photo distance
of the runway is 188 mm. 6

c) Explainin brief the procedure of determining air base distance using mirror
stereoscope. 6
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9. @ What do you mean by Modulation ? What are the common methods of

modulation used in EDM instruments ? 6
b) Enlist the various practical applications of total station. Explain any onein
detail. 6
c) Explaininbrief the principle of Global positioning system. 4
OR
10. & Explaininbrief the basic principle of remote sensing system. 6
b) Explaininbrief thefollowingterms: 6

1) Measuringwave.
i) Carrier wave.
iif) Modulation.
Iv) Phase difference.

c) Explaininbrief the use of LASER Beam inAlignment of Tunnel. 4
11. @ What are the objectives of Hydrographic Surveying ? 6
b) Write short note on : 6

1) Echo Sounder.
i) Station pointer.

c) Explaininbrief self-registering tidal gauge. 4
OR
12. @ What issounding ? Enlist variousinstruments used for sounding. 4
b) State various methods of |ocating soundings and explain the procedure of
taking soundings by two simultaneous angles from the boat. 8
c) Write a short note on Echo sounder. 4

B/11/10/855
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T.E. (Electrical) (Semester —1) Examination, 2010
MICROPROCESSOR FUNDAMENTALSAND APPLICATIONS
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.

SECTION — |
1. @ Draw pin diagram of 8085 microprocessor and explain. 10

b) Explain and discuss the functions of general purpose and specia purpose

registers of 8085 A CPU. 6
OR
2. @ What isthe function of timing and control unit of 8085 A ? Discuss. 6

b) What do you understand by an instruction cycle ? How it differs from the
machine cycle ? Explain using example of CPU 8085A. 6

c) The 8085 A adds 76H and 98H. Specify the contents of accumulator and
status of various flags of 8085 A. 4

3. @ Classify the8085 instructionsin various groups and give atleast three examples
of instructions for each group. 10

b) Explaintheexecution of followinginstructions:
i) PUSH B

ii) SHLD addr. 2

c) What isthedifference between the SUBTRACT and COMPARE instructions ?
Explainwith examples. 4

OR

P.T.O.
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4. @ Write aprogram for addition of two 8-bit BCD numbers. 6

b) Write down adelay routinefor 10 ms using theinstructions of 8085 having
clock period of 3 MHz. 4

c) Draw theblock diagram showing the memory interfacing with amicroprocessor
and mention the purpose of each and every signal used therein for interfacing. 6

5. @ Whatisaninterrupt ? How datais transferred between CPU and 1/O devices
using interrupts ? 6

b) Write down 8085 instructions used for inputting the data from input port and

outputting to output port using memory-mapped |/O address space. 6
c) Compare the transmission formats-synchronous and asynchronous. 6
OR

6. @ What aretherolesof i) Modeword ii) Command mode and iii) Statusword in
8251A 7 6

b) How the datacan betransmitted serially from 8085 usingits SIM instruction ?
Explain with example. 6

c) Draw the schematic diagram of interfacing 8251 A with 8085. Interconnections
should be such as to get port address for control register and data register as

89H and 88H respectively. 6
SECTION — I
7. @ Draw block diagram of 8279 keyboard display interface and explain the
function of major components. 8
b) Explain Mode 2 and Mode 3 of 8254. 8
OR

8. @ Draw functional block diagram of 8254 and explain function of each block. 8

b) Eight LED's are connected to PA of 8255. Write a program to flash these
LED's continuously. Write a subroutine to generate time delay of 10 M S. 8
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9. @ The output of ADC is connected to Port A of 8255. Start of conversion is
connected to Pc; of Pc lower. End of conversion is connected to Pc, of Pc
upper. Draw interfacing diagram and write an assembly language program for

A to D conversion. 10
b) Write an assembly language program to generate square wave using DAC. 8
OR

10. @ Explain with block diagram how 8085 microprocessor is used to measure
power factor. 8

b) Draw interfacing diagram of stepper motor control using 8085. Writeaprogram

to control stepper motor. 10

11. @ Draw and explain functional block diagram of 8086. 8

b) Explaintheroleof pointer and index registersin 8085. 6

c) What is memory segmentation ? 2
OR

12. @ How pipeliningisachievedin 8086 ? What are its advantages ? 4

b) Explainflagregister of 8086. 6

c) Explain the functions of following pins of 8086 microprocessor.

i) RESET i) NMI iii) DEN . 6

B/11/10/570
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T.E. (Electrical Engineering) (Semester —1) Examination, 2010
MANAGEMENT TECHNIQUES
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any one question from each Unit.
2) Answers to the two Sections should be written in
separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |
UNIT -1
1. @ Defineengineering economics. Discussthe need, use and scope of engineering
€conomics. 10
b) State and explain the law of demand. 6
OR
2. @ What ismeant by Joint Stock Company ? Explain the procedurefor forming a
joint stock company. 10
b) Define Management. What are the functions of management ? 6
UNIT =11

3. @ What are the major classes of material handling equipment ? Explain any
two material handling equipment used in automated manufacturing
environment. 10

b) Distinguish between a‘bid’ and a‘tender’. What are the different types of
tenders? Explain. 8

OR

P.T.O.
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4. @ What do you understand by Inventory ? Explain various ways of controlling
inventory. 8

b) DefinePlant Layout. Explain thefollowing typesof plant layout :
I) Product Layout

ii) Process Layout. 10
UNIT —I11
5. @ Define‘Recruitment’. Explain various sources and methods of recruitment. 8

b) What is ‘performance appraisal’ ? Explain any two methods of performance

appraisal. 8
OR
6. @ Explaininbrief provisionsfor compensation under Minimum \WagesAct. 8
b) Define‘Motivation’. Explain the Maslow’s Theory of need hierarchy. 8
SECTION —1I
UNIT -1V

7. @ What isthedifference betweenAdvertisement and Publicity ? Explain the
impact of advertisements on sales promotion. 8

b) Define‘Market Segmentation’. What are the basesand advantages of market
segmentation ? 8

OR

8. @ What arethevarious elements of Prime Cost ? Explainit by giving suitable
examples. 6

b) What are the different types of capital ? Explain the principal Sources of
finance availablefor abusinessenterprise. 10
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UNIT -V
9. @ What arethe principles and elements of TQM ? Explain. 10
b) Describe the seven sources of manufacturing wastes as identified inthe JIT
system. 8
OR
10. 8 What isaKanban Card ? What areitstypes ? Explainitsrolein JT
manufacturing environment. 10
b) What are the qualities and functions of an entrepreneur ? 8
UNIT - VI
11. @ Whatis'self development’ ? Explainin brief different methods of self
devel opment. 8
b) Distinguish between Ethicsand Morale. Explainitsrolein the development
of a good professional. 8
OR

12. @ Define‘Communication’. Explain the process of communication with a neat
line diagram. What are the advantages and disadvantages of Verbal and
Nonverbal communication ? 16

B/11/10/475
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T.E. (Electrical) (Seemester — |1) Examination, 2010
POWER SYSTEM -1
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.

2) Answer 3 questions from Section | and 3 questions from
Section 1.

3) Answersto thetwo Sections should be written in separate
books.

4) Neat diagrams must be drawn wherever necessary.

5) Black figures to the right indicate full marks.

6) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tablesis allowed.

7) Assume suitable data, if necessary.

SECTION — |
1. @ Derive the expressions for the generalised constants A, B, C, D for long

transmissionline. 7

b) Determine A, B, C, D constants for a three phase 50 Hz, transmission line,
400 km long having the following distributed parameters:
| =1.2x10 -3 H/km
c = 8x10 ~°F/km

r=0.15Q /km
g=0. J
OR
2. @ What aretravelling waves ? Derive the expressionsfor it. 8

b) Explain what issurge impedance loading ? What are the different methodsto
improveit ? 8

3. @ What doyou mean by singleline diagram of power system ?What isreactance

diagram used for analysis of power system, explain with illustration. 8
b) What isper unit system ?Why it isused in power system analysis ? Provethat
Z p.u.onH.T. and L.T. side of transformer is same. 8
OR

P.T.O.
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4. @ Differentiate between symmetrical and unsymmetrical type of fault. Enlist the
type of faults coming under these categories. 8

b) What is subtransient, transient and steady state reactance at an unloaded
alternator when sudden short circuit takes placeon it ? 8

5. @ Explainindetail thesymmetrical componentsof the unbalanced phase currents

under unsymmetrical fault condition used for thefault analysis. 9
b) Derivethe expression for three phase A.C. power measurement using
symmetrical components. 9
OR

6. Derivetheexpressionsfor fault currents of an alternator, with sequence diagram
in following types of faults.

a) Singlelineto ground fault
b) Doublelineto ground fault. 18

SECTION — 11

7. @ Explain with suitable example the method to write circuit equations in the
form. [1]  =[Y],.[V] . Explanthenatureof elementsof [ Y ] _matrix

and advantagesof Y formulation. 8
b) Give classification of various types of busesin a power system for load flow
studies. Which bus isto be selected as reference bus ? 8
OR

8. @ What istheimportance of load flow study in power systems? Compare between
Gauss-seidal and Newton Raphson method for load flow solution. 8

b) Thefollowingisthe system datafor afour bus system. The shunt admittances
at the buses are negligible. Theline seriesimpedances are

Z,=(0.2+j0.4) pu
Z,,=(0.3+j0.6) pu
Z,=(0.1+j0.3) pu
Z,, =(0.2+j0.6) pu
DetermineY  _matrix. 8
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9. @ Starting from thefirst principle, derive the swing equation of a synchronous
machine. Explainthe use of it.

b) Explain factorsaffecting transient stability and methodsto improveit. 8
OR
10. a) Derivethe power angle equation for one machine connected to an infinite bus.
Draw power angle curve. 8
b) A 200 MVA, 11 KV, 50 Hz, four pole turbo generator has inertia constant of
6 MJMVA.

1) Find energy stored in rotor at the synchronous speed.

i) Machineisoperating at aload of 120 MW and the load suddenly increases
to 160 MW. Find rotor retardation. Neglect |osses.

i) Retardation calculated above is maintained for 5 cycles. Find changein

power angle and rotor speed in rpm at the end of this period. 8
11. @ Discussthe advantagesand disadvantages associated with HV DC transmission
systems. 10
b) Explain constant current control method used in HVDC transmission. 8
OR
12. @ Explainindetall the classification of HV DC transmission systems. 8
b) Explainwiththehelp of suitable diagrams, the different componentsof HVDC
transmission system. 10

B/11/10/665
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T.E. (Electrical) (Semester — 11) Examination, 2010
MICROCONTROLLER AND ITS APPLICATIONS
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Answer any 3 questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figuresto the right indicate full marks.

5) Your answers will be valued as a whole.

6) Use of Logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

7 ) Assume suitable data, if necessary.

SECTION — |

1. @ Explainindetail classification of 8051 microcontroller. 6
b) Write short note on SFR of 8051 microcontroller.

c) Explainvariousflagsprovided in 8051 microcontroller. 6
OR

1. @ Explaininternal RAM organisation of 8051 microcontroller. 6

b) Explain stack operation of 8051 microcontroller. 6

c) Explain variousfactorsto be considered while selection of microcontroller
for any application. 4

P.T.O.
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2. @ Explaintheinterrupt structure of 8051 with vector address, flag and priority. 8

b) Explain Mode 1 and 2 of timer/counter. 8
OR

2. @ Explainimportanceof Rl and Tl flagsin serial communication. 8

b) Draw TCON register and explain each bit of the same. 8

3. @ Write an assembly language program to add two 32 bit numbers stored in
followinginterna RAM location.

40 H — Byte 1 Number 1 50 H — Byte 1 Number 2
41 H — Byte 2 Number 1 51 H — Byte 2 Number 2
42 H — Byte 3 Number 1 52 H — Byte 3 Number 2
43 H — Byte 4 Number 1 53 H — Byte 3 Number 2
Store result at external RAM location COOOH onwards. 9

b) Writean assembly language program to separate positive and negative numbers
from array of OAH numbers stored from 40 H onwards. Store positive

numbers from 50 H and negative numbers from 60 H onwards. 9

OR

3. @ Writean assembly language program to add OFH Hexadecimal numbers stored
inarray 1 and array 2 and write theresult in array 3. The starting address of
array 1, array 2 and array 3 are 30, 40 H and 50 H respectively. 9

b) Explaindifferent jumpinstructionsof 8051. 5

c) Explain concept of range and absolute range. 4
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SECTION — 11

4. a) Explainsalient featuresof membersof 8051 family. 8

b) Write short notes on emulator, simulator, assembler and compiler used for

8051 microcontroller. 8
OR
4. &) Explain 8051 serial communication with computer through RS 232 link. 8

00}

b) Explain stepsto receive dataserialy in 8051 and importance of RI flag.

5. @ Withthehepof interfacing diagram, flow chart and assembly language program
control of stepper motor by using 8051 microcontroller. 9

b) Explainwithinterfacing diagram measurement of temperatureusing 8051, write
assembly language program to store the temperature value at 60 H internal
RAM location. 9

OR

5. Write short noteson :
a D.C. motor control using 8051.
b) Flow measurement using 8051.
c) Pressure measurement using 8051. 18

6. @ Write short note on internal memory structure of 8096 microcontroller.
b) Explain PWM output generation using 8096 microcontroller.

OR

6. @ Draw and explain block diagram of 8096 microcontroller.
b) Function of watch dog timer in 8096 microcontroller.

B/11/10/525



Time: 3Hours

machine.

ELECTRICAL MACHINES-III

(2003 Course)

SECTION — |
1. @ Comparenon- salient pole synchronous machinewith salient-pole synchronous

[3863] — 69
T.E.Electrical (Semester —11) Examination, 2010

Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions
from Section 11.

2) Answer to the two Sections should be written in
separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is
allowed.

b) Derive expression for power (P) interms of load angle (§) for non-salient
pole generator. Plot p— o characteristics from the derived equation.

c) A 3-phase, 2.75 MVA, 2-Pole, 3000 rpm, star connected aternator has 36
stator slots. Winding pitch is one slot less than pole pitch. Each slot has 20
conductors. Fundamental flux is 0.073 wb and 3rd harmonic flux is 10% of
fundamental flux. Find the voltageinduced dueto fundamenta and 3rd harmonic

flux.

OR

2. @ Define coail span factor and pole span factor for an ac generator and derive

equation for emf induced per phasein armature winding.

b) A 11 kv, 1000 KVA, 3-phase, star connected alternator has a resistance of
1.5 ¢ per phase. The open circuit and full load zpfc are given below. Find
the voltage regul ation of the alternator for full load current at 0.8 pf lagging by

using Potier method.

I (A) 40 50 | 110 | 140 | 180
VvV (ling)(V) 5800 | 7500 | 12500 | 13750 | 15000
Z, line volts (V) 0 1500 | 8500 | 10500 | 12500

c) Explainwhy O.C.C. curve and S.C.C. isstraight line characteristics for the

alternator. What isair-gap line ?

4

P.T.O.
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3. @ Explainthedip test for the measurement of x, and X, of salient pole

synchronous machine. 6
b) Draw and explain phasor diagram of salient pole synchronous generator
supplying leading power factor load. 6

c) Calculate the value of synchronizing power in kilowatts for 1 mechanical
degree of displacement at full load 0.8 p.f. lagging for a 3-phase, 1000 KVA,
3300V, 50 Hz, 500 rpm machine having a synchronous reactance of 20% and
negligibleresistance. 4

OR

4. @ List thevarious methods of synchronizing of 3-phase ac generators. Explain
one-dark and two equally bright lamp method with neat circuit diagram. 8

b) An aternator has a d-axis synchronous reactance of 0.8 pu and a g-axis
synchronous reactance of 0.5 pu. Determine the pu open circuit voltage for
full load at alagging power factor of 0.8. Neglect saturation. 8

5. @ Explainthe operation of synchronous motor under
I) constant load, varying excitation
i) constant excitation, varying load. Discuss how synchronous motor can
function as a synchronous capacitor. 10

b) A 3000V, 3-phase synchronous motor running at 1500 rpm hasits excitation
kept constant corresponding to no load terminal voltage of 3000V. Determine
the power input, power factor and torque developed for an armature current
of 250A if the synchronousreactanceis5Q per phase and armatureresistance

neglected. 8
OR
6. 8 Explainanexperimental method of determiningV curvesand invertedV curves
for the synchronous motor. 6
b) Explain thefollowing performance characteristics of synchronous-induction
motor. 6

I) Reactive power Vs power output
ii) Current input Vs power output
i) Power factor Vs power output.

c) Explain how the speed of synchronous motor can be changed. Also explain
why it runs at a constant speed or not at all. 6
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SECTION — 11

7. @ Explainthe construction and working principle of single phase reluctance
motor. What are the applications of reluctance motor ? 8
b) Explainfor hysteresis motor
1) Rotor construction
i) Working principle

i) Torque-speed characteristics

iv) Applications. 8
OR
8. @ Explaintheimportant characteristics of permanent magnet stepper motor. 4
b) Derive expression for linear force developed in linear Induction Motor. 6
c) Explain three-phase three pulse brushless d.c. motor. 6

9. @ What are the causes of producing harmonic in 3-phase induction motor ?
What are the effects of space harmonics on 3-phase induction motor
performance ? 8

b) A 3-phase, 4-pole induction motor has 48 stator slots and 52 rotor slots.
Find the rotor speed at which harmonic synchronous torque would be
developed. 8

OR

10. @ Explain clearly the methods to reduce harmonic effects in synchronous
machines. 8

b) Explain clearly the methods of reducing harmonic torques and vibrationsin
3-phase induction motor. 8



[3863] — 69 4 AR O A

11. @ Draw and explain the generalized model of a 3-phase synchronous machine

and write voltage equations for the same. 10

b) What are the stepsto apply generalised theory to electrical machines ? 8
OR

12. @ What are therestrictions of generalized theory of electrical machines ? 6

b) Draw and explain the primitive model of 3- phaseinduction motor. Also write
current and voltage equations.. 8

c) Draw aneat basic diagram for induction machine that can be used to analysis
of induction motor. 4

B/11/10/685



AR OO [3863] — 70

T.E. (Electrical) (Semester — 11) Examination, 2010
ELECTRICAL INSTALLATION MAINTENANCE AND TESTING
(2003 Course)

Time: 3Hours Max. Marks: 100
Instructions : 1) Answer any one question from each Unit.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, electronic pocket calculator is
allowed.

6) Assume suitable data, if necessary.

SECTION — |
UNIT —1

1. @ Stateand proveKelvin'slaw for feeder design with referenceto supply system.
Statelimitationsof Kelvinslaw. 8

b) Compare 1 phase 2 wire overhead system with 3 phase 3 wire overhead
systemfor volume of conductor material required. Clearly statethe assumptions
made. 8

OR
2. @ A 300 mlong distributor isfed at point ‘A" and isloaded as 60 A at 0.85 lag
p.f.and 85A at 0.9 lag p.f. at point ‘B’ and Point *C’ respectively. Point ‘B’
is midpoint of feeder. Power factors at both load points are referred to the
voltage at point ‘C’. The impedance of each section is 0.2 + j0.3. Calculate
the sending end voltage, current and power factor if the voltage at point ‘C’ is
maintained at 230 V. 10

b) Distinguish between adistributor and feeder. 6
P.T.O.
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UNIT =11
3. @ Draw duplicate busbar system used in substation. List various equipments
usedinit.
b) Explaintheterms—
I) Touch potential
i) Step potential
i) Transfer Potential
OR
4. a) Explainindetail soil resistivity and different factors which affect the soil
resistivity.
b) Explainindetail classification of substation.

UNIT — I

5. @ Explainindetail importance and necessity of maintenance.
b) Defineand explainitssignificancew.r.t. condition monitoring —
1) Polarizationindex.
i) Dielectric absorptionratio.

OR

6. @ Discuss planned and preventing maintenance of generators.
b) Explainindetail the process of deterioration of insulation.

SECTION — I
UNIT -1V
7. @ Discussindetail different failure modes of transformer.

b) What isdissolved gas analysis ? How it is used for condition monitoring of
transformers ?

OR

10

10

10
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8. @ Explaintransformer oil contamination process. Explain thefiltration of
transformer oil with block diagram. 10

b) Explain processof condition monitoring of onload tap changer used in power

transformers, 8
UNIT -V
9. @ Explainindetail condition monitoring of power cables. 8
b) Write detail note on thermography. 8
OR
10. @) Explainsignature analysisand itsusein condition monitoring of electrical
equipments. 8
b) What are the various abnormal operating conditionsin induction motor and
their causes ? 8
UNIT - VI
11. & What are different failures modes of bearing ? 8
b) Writenoteon vibration signature analysis. 8
OR
12. @ Withrelevant figuresexplain the nomenclature of the bearings. 8
b) Write note on spark pulse measurement. 8

B/11/10/510
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T.E. (E & TC/Electronics, Indle. Elex) (Semester — 1) Examination, 2010
DIGITAL DESIGN AND COMPUTER ORGANISATION
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) In Section | : Attempt Q.1 or Q.2, Q.3 or Q.4, Q.50r Q.6. In
Section 11 : Attempt Q.7 or Q.8, Q.9 or Q.10, Q.11 or Q.12.
2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |
1. @ Draw and explain block diagram of Mealy and Moore machine. 6
b) Explain the working of serial adder with the help of a state diagram. 6

c) Explain the fundamental and pulse mode asynchronous sequentia circuits. 4
OR

2. @ What are the static and dynamic hazards ? Explain how static hazards are
eliminated.

b) ExplainASM chart notationsin detail.

c) Compare ASM chart and state diagrams.

o ~ OO O

3. @ Explaindifferent classes of dataobjectsin VHDL with example for each.

b) Explainthefollowing statementsused in VHDL with suitable example:
1) Process
i) If
i) With select
Iv) Wait. 8

OR
P.T.0.
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4. @ Explain different modelling styles used in VHDL. Write a VHDL code for
4:1 multiplexer using any one modelling style. 8

b) What is the difference between concurrent and sequential statements of
VHDL ? 4

c) What isthe use of library clause and use clause ? Give example. 4
5. a Explain the concept of look ahead carry generator. Explain its advantages. 6

b) Draw aflow chart and explain the Booth’s Algorithm used for signed
number multiplication. 6

c) Describethe | EEE standard for single precision and double precision floating
point numbers. 6

OR
6. @ Perform non-restoringdivision for thefollowing:
Dividend = 1011
Divisor = 0101 8
b) What are rules used to perform floating point multiplication and division ? 6

c) Definethefollowing termswith respect to | EEE floating point numbers:

1) Guard bits
i) Rounding. 4
SECTION — 11
7. @ Describefollowing addressing modes along with suitable examples.
1) Register mode
ii) Index mode
i) Immediate mode. 6
b) What are condition codes ? Explain the use of them. 6
¢) What do you mean by branching ? 4

OR
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8.

10.

11.

12.

a) Draw and explain single bus organisation of the CPU.
b) State and explain what happens after a subroutine is caled from a program ?

c) Give difference between stacks and queues.

. @ Discuss with suitable example programmed 1/O and interrupt driven 1/0O.

b) What is DMA ? What are the different DMA modes ? Explain.
OR

a) Explain interface between printer and processor. Also explain
communication between them.

b) Explain synchronous bus in an output operation with timing diagram.

a) Explain the concept of virtual memory. How virtual address is translated to
physical address ?

b) What are different cache mapping techniques ? Explain any one with neat
diagram.

c) Explainfunctioning of CD-ROM.
OR
a) Write short noteson :
I) Characterstics of memory
i) RAID
i) Interleaved memory.

b) Explain DVD and Magnetic Disk.

o o0 ~ OO O

12

B/11/10/2,515
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T.E. (Electronicsand Telecommunication/Electronicsindl. Elex)
Semester — | Examination, 2010
ANALOGINTEGRATED CIRCUITS-DESIGN AND APPLICATIONS
(2003 Cour se)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.

2) Answer to the two Sections should be written in
separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is
allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. @ Explainwith neat diagram thetechnique of improving CMRR of op-amp using
current mirror circuit. 6
b) Draw the basic building blocks of op-amp. Explain the function of each
block towards properties of op-amp. 6
c) What aretheideal propertiesof op-amp ? Explain the concept of virtual ground
and virtual short. 6
OR
2. @ What arethedifferent typesof integrated circuit packages? Explainfabrication
based classification of op-amp. 6
b) Explainthesignificance of following parameters of op-amp along with their
typical value for op-amp IC 741C and OP-07. 8
i) CMRR

ii) Input offset current
i) Input offset voltage
Iv) Slew Rate.
c) Write short note on ‘Widlar Current Source'. 4

P.T.O.
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3. a)

b)

b)

b)

b)

What is the difference between active filter and passive filter ? What are the

limitations of basic integrator ? Draw the neat circuit diagram of practical

integrator and explain its operation with its frequency response. 10

Draw and explain the voltage to current converter for grounded |oad. 6
OR

What are the requirements of instrumentation amplifier ? Draw the circuit
diagram of instrumentation amplifier using three op-ampsand deriveits
expression for gain. 8

Explain how the limitations of basic differentiator are overcome in practical
differentiator. Design apractical differentiator using op-amp for input signal
having frequency 1 KHz. 8

Draw and explain:

1) Sample and hold circuit

i) Clipper circuits. 8

Explain with neat circuit diagram and waveforms how full wave

rectification of signal having amplitude lessthan 0.7 V can be achieved

using op-amp. 8
OR

Draw and explain:

1) Peak detector
i) Window detector. 8

Design an inverting Schmitt trigger using op-amp with upper threshold
voltageis+2V and lower threshold voltageis—1 for output voltage swing
IS+ 10V. 8
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SECTION — 11

7. @ Draw thecircuit of monostablemultivibrator using | C 555 and explaintheworking
with neat waveforms and derive the expression for time period. 8

b) Design the triangular waveform generator using op-amp for following
specifications.

Amplitude of squarewave=+V sat

Amplitude of triangular wave= + 3V

Frequency of output waveform = 800 Hz

Power supply voltage= + 15V

Use Schmitt trigger and Integrator configuration. 10
OR

8. @ Design an asymmetrical square wave generator to generate a pulse of 100
microseconds at a frequency of 1 KHz. Use op-amp IC 741 with supply
voltageof +15V. 8

b) Write short noteon :
I) Saw tooth waveform generator.
I1) Quadrature sinewave oscillator. 10

9. @) State advantages of active filters over passive filters. Classify active

filters. Explain the different popular types of class or alignment of active
filters. 8

b) Design afirst order low pass butterworth filter with a cut-off frequency of 15
KHz and pass band gain of 1.8. Obtain its frequency response. 8

OR

10. @ Design awide bandpass filter having lover cut-off frequency of 400 Hz and
higher cut-off frequency of 2KHz and pass band gain of 4. Draw the
frequency response of the filter. 8

b) Explain how LPF can be transformed into BPF by frequency transformation. 8
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11. @ Draw acircuit diagram of antilog amplifier using op-amp and derivethe

expression for output voltage. Explain its one application in detail. 10
b) Draw and explain the working of PLL asAM detector. 6
OR

12. @ With neat circuit diagram explain function of each block of basic PLL and
define thefollowing termsof PLL

1) Freerunning frequency

i) Lock range

i) Capturerange

iv) Pull intime. 8
b) Write short noteson :

I) Logamplifier using transistor

i) Squareroot and divider circuitsusing analog multiplier. 8

B/11/10/2,620
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T.E. (E & TC/Electronics, Indl.Elex) (Semester — 1) Examination, 2010
DIGITAL COMMUNICATION
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |

1. @) Definetheterms”“TimeAverage” and“ EnsembleAverage’ of random variables
supported by relevant expressions. 8

b) Threeamplifiershavingfollowing characteristics:
F,=9dB G,=48dB
F,=6dB G,=35dB
F,; = 4dB G;=20dB
are connected in random. Determine the sequence of combination which

givesbest noisefigurereferred to theinput. Calculate overall noisefigure
and equivalent noise temperature in this case. 8

OR
2. @ Show that a band limited signal of finite energy which has no frequency
components higher than “W” Hz iscompletely described by specifying values
of the signals at an instants of time separated by 1/2 W seconds. Also show
that if the instantaneous val ues of the signals are separated by aninterval
larger than 1/2 W seconds, they fail to describe the signal. 8

b) The signal x(t) = cos (200 t) + 0.25 cos (700xt) is sampled at the rate of
400 sampl es per seconds sampled waveform is then passed through an ideal
low passfilter with 200 Hz band width. Write an expression for filter output
and sketch the frequency spectrum of sampled waveform. 8

P.T.O.
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3. @ Explainwith neat and suitable diagram, the“ Adaptive DeltaM odulation
Technique’” dong with itsmeritsand demerits over the other smilar techniques.

b) A 7bit PCM system employing uniform quantization hasan overall signalling
rate of 56 kbps.
Calculate:

I) Thesignal aquantization noise ratio that would result whenitsinputisa
sine wave with peak to peak amplitude equal to 5.

i) Thedynamic rangefor the amplitude of the sinewavei/p so that the signd
to quantization ratio may be less than 30dB.

OR
4. @ Compare PCM, deltamodulation and adaptive delta modulation on the basis of

I) Block diagrams ii) Samplingrate
i) Bitrate Iv) Areaof application
b) For a DM scheme, the voice signal is sampled at a rate of 64 KHz. The
maximum signal amplitude is 1 volt. Band width of the voice signal is
3.5KHz.
Determine:
1) The minimum value of stepsize to avoid slope overload
i) The granular noise no.
i) Assuming signal to be sinusoidal, calculate signal power and S/N ratio

Iv) Assuming that noise signal amplitudeisuniformly distributedintherange
(-1, 1), determine the signal power and S/N ratio.

5. @ What aredifferent typesof Digital Multiplexers ? Explainin detail with neat
block diagram any onetypeof digital multiplexer. Also elaboratethefunctional
operations performed by digital multiplexers.

b) 24 voice channels of 4 KHz band width each sampled at Nyquist rate and
encoded into 8 bit PCM are Time Division Multiplexed with 1 bit per frame
as synchronization bit. What isthe bit rate at the output of multiplexer ?

OR
6. @ What isthe need of datascrambling ? Describewith the help of block diagram
the data scrambler and unscrambler.
b) For the bit stream “11001001”, draw the following line code formats.
1) Bipolar NR2 i) Split phase Manchester
i) Polar R2 iv) AMI
Also sketch the power spectral density (PSD) for (i) and (iii) formats and
compare them with respect to suitability to line.

8

10

10
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SECTION — 11

7. @ Explainthequadrature phase shift keying techniquefor digital CW modulation
with relevant mathematical expressions, spectral diagrams and signal space
representation. Also draw the block diagram for generation and detection of
QPSK signals.

b) In adigital CW communication system, the bit rate of NR2 data stream is
1 Mbps and carrier frequency is 100 MHz. Find the symbol rate of the
transmi ssion and bandwidth requirement of the channel inthefollowing cases

1) BPSK system

i) QPSK system

i) 16-ary PSK system.
OR

8. a Explainwith suitable mathematical expressions, waveformsand signal space
representation, the minimum shift keying techniquesof digital CW modulation.
Also draw the block diagramsfor generation and reception of MSK signals.

b) The following bit streams are to be transmitted using DPSK scheme
i) 1011100011
i) 110100011

Determine and sketch the encoded sequence and transmitted phase sequence.
9. a Provethat “The performance of integrator and dump filter isidentical to that

of the matched filter on the background of AWGN” . Calcul ate the probability
of error Pe.

b) Derivean expression for impulseresponse of amatched filter. Clearly specify
the assumptions made.

c) A bipolar binary signal is applied as an input to an integrator and dump
receiver such that

S,(t) = +A and S,(t) = — A valts for the duration of 0 to T seconds. If

— — n/ — 9 _ .
P(S,) =P(S,) = 0.5, A =107 W/Hz, A = 10 mV and transmission data

rateis 10 kbps, then find out the probability of error ‘Pe'.
OR
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10. @ Write ashort note on:
1) Correlator
i) Optimum filter. 8
b) Binary dataistransmitted over amicrowavelink at arate of 108 bpsand the
PSD of noise at the receiver input is 10719 W/Hz. Find out an average carrier

power required to maintain an average probability of error Pe < 104 for
coherent binary FSK. What is the required channel band width ?

(Given erf(2.5) = 0.9959 and erf (3.00) = 0.99998). 10
11. @ What is the basis of selecting the output taps of shift register, to generate

maximum length Pseudo noise sequence ? Explain in detail the criterion for
selecting a particular number of taps for feedback for logic circuits.

Develop aschematic for PN sequence to get maximum length of 255 states. 8

b) A PN sequence generator makes use of 8 shift registers and has a chip rate
of 10 MHz. Sketch the waveform for autocorrelation function and PSD of PN

seguence. 8
OR

12. @ What ismultipleaccessingtechniques?Explainindetail the CDMA technique. 8

b) A slow FH/MFSK system has the following parameters
1) The number of bitYMFSK symbol = 4
i) The number of MFSK symbols per hop =5

Determine:
I) Processing gain of the systemin dB. 8

B/11/10/2,570
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T.E. (E& TC/Electronics, Indl. Elex) (Sem. —1) Examination, 2010
MECHATRONICS
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions :1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Draw sketches and figures using pencil only.

SECTION — |
1. @ Briefly explain any six terms with reference to a measuring system. 12
b) Explain role of electronics in Mechatronics system. 4
OR
2. @ Explain the components of Robot with schematic. 8

b) Four strain guages of 120Q resistance and guage factor 2.1, are mounted on
a solid cylinder of mild steel having 40 mm diameter. The guages are
connected in Wheatstone bridge. The excitation voltageis 10V and Young's
Modulus for mild steel is 20x1010 N/m? and Poisson’s ratio is 0.29. Find
the output voltage from bridge for aload of 10 kN. 8

3. @ Enlist the important steps in selection of transducer. Explain the working of
proximity sensor. 8

b) Describe the flow meter to measure flow of water in a pipe line carrying
water to the city from Dam site. (Any type of flow meter be described with
appropriate justification) 8

OR
P.T.O.
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4. @ What is acold junction compensation of a thermocouple ? What are the
different methods of the same ? Explain in detail. 8

b) A paralel plate capacitor transducer has a plate area of 500 mm? and air
separation of 0.5 mm is used to measure displacement of an object coupled
to one plate of capacitor. Find capacitance when displacement is 0.1 mm and

0.3 mm. Also find sensitivity of transducer. Assumee = 8.85x10 2f /m . 8

5. @ Explainarchitecture of PLC with block diagram with specifications of PLC.
Draw ladder diagram to implement NAND and NOR gates. 9

b) Preparealadder diagram for an elevator designed to lift theload from Ground
to third floor. The lift should have switching facility to be called from any
floor to any floor. 9

OR
6. 8 Explan R12R digital to analog convertor with selection factors for thesame. 9

b) Explain with circuit diagram gain equation of 3 op-amp instrumentation
amplifier. Discuss input impedance, CMRR, and frequency response.

Consider 741 op-amp. 9
SECTION — 11
7. @ Draw and explain five channel data aquisition system. 8
b) Explainwith diagram X —Y recorder with its applications. 8
OR

8. @ Explainindetail RS 232 bus standard with Pin discription. 8
b) Givetheapplicationsof 12C buswith timing diagram. 8

9. @ Explanwith symbol 2/2, 3/2, 5/2 valves. 6

b) Compare hydraulic and pneumatic actuators with single acting and double
acting cylinder. 6

c) Explain the cross section diagramps of following cables.
1) Co-axial cable i) Fibre-Optic cable. 6

OR
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10. @ Discuss dynamic response of a single step and torque-speed characteristics
in a stepper motor. 9

b) Explain permanent magnet DC motor with PWM technique for control of the
DC motor. o]

11. @ Design a mechatronic system using strain guges to weigh goods vechicles
upto 20 tons. Use DC supply and LED display to display the weight. 10

b) Discussworking of incremental optical encoder with an encoding schemeto
indicate the change of rotary direction. 6

OR

12. @) Discuss the merits of LVDT based displacement measuring system over a
sliding mechanical displacement system. 8

b) Discussaconveyor based mateiral handling system employing electronic
sensors and material package counting system. 8

B/11/10/2,160
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T.E. (E& TC/Electronics, Indl. Elex) (Semester —11) Examination, 2010
POWER ELECTRONICS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions :1) Answer 3 questions from Section | and 3 questions from Section

1.

2) Answers to the two Sections should be written in separate books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Your answers will be valued as a whole.

6) Use of logarithmic tables slide rule, Mollier charts, electronic
pocket calculator and steam tables, is allowed.

7) Assume suitable data, if necessary.

SECTION — |
1. @ What are power devices ? Explain with V | chs. working of 8
1) IGBT
2) TRIAC
With its specifications.
b) What isdv/dt & di/dt ? Explainin brief. 8
OR
2. @ What arerequirementsof trigging circuits ? Explainin brief. 8
b) What isLatch upin SCR ? Explainin brief. 4
c) Compare between converter grade SCRS and Inverter grade SCRS. 4

P.T.O.
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3. @ What are phase controlled converters ? Explain with circuit diagram and
waveformsworking of 1¢ full controlled converter with RL load. Deducethe
eguation for av. value of O/P voltage and current. 10

b) A singlephasefully controlled bridgerectifier isfed from 230V, 50Hz supply.
Theloadishighly inductive. Find theav load volt and current if theload res. is
10Q andfiring angleis45°. 8

OR

4. @ Explainwith neat circuit diagram and waveformsworking of 1¢ half controlled
converter with R load. Deduce the equation for average load volt and cent. 10

b) Why Pf is better in case of S/C" than full controlled converter ? Justify. 4
c) Why an RLE(-) load is necessary for inversionin FCC ? 4

5. @ What are 3¢ converters ? Explain with neat circuit diagram and waveforms
working of 3¢ half controlled converter with R load. Deduce the equation

for O/P voltage. 10
b) Advantages of 3¢ convertersover 1¢ converters. 3
c) Effect of “Ls’ source inductance on the O/P of converters. 3
OR
6. @ Explainwith neat circuit diagram and W/FSworking of 3¢ full controlled
converter with RL load. Deduce the equation for av. load voltage. 10
b) What isthe effect of 3¢ system on harmonics ? How the performance can be
further improved ? 6
SECTION — 11

7. @ What areinverters? Explain with neat ckt diagram and waveformsworking of
180° conduction mode voltage source inverter with R load. 10

b) Compare VS| and CSl.

c) Explain Harmonicselimination techniquesany onetype.
OR
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8. @ Explainwith neat circuit diaand W/FS working of 120° conduction mode

V Sl with R-load. 10

b) What is PWM ? Explain with W/FS any one type of PWM technique. 4

c) Featuresof LM 3524, 4

9. @ What areresonant converters? Explainwith circuit diagram and W/FSworking

of ZV'S converter. 8

b) Explain the operation of step up chopper with waveform. 8

OR
10. @ Compare Switched mode, Linear and Resonant converters. 4

b) What is ZCS ? Explain with ckt diagram and waveforms working of ZCS
converter. 8

c) What is step-down chopper ? Explain with ckt diagram and waveforms.
Comment on result. 4

11. @ What isUPS ? Explain with block diaworking of Off-Line UPS system with
waveforms. State its specification and selection criteria. 10

b) Why areinteractive type Off-Line UPS are cheaper than other UPS system ? 6
OR

12. Write short noteson any 3:: 16
1) Fly back converters.
2) SMPS.
3) Electronic ballast.
4) HVDC.
5) 4Q-chopper.

B/11/10/2,655
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T.E. (E & TC/Electronics, Indl. Elex) (Semester — 1) Examination, 2010
DIGITAL SIGNAL PROCESSING

(2003 Course)
Time: 3Hours Max. Marks: 100
Instructions : 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answers to the two Sections should be written in separate
books.

3) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is allowed.
4) Assume suitable data, if necessary.

SECTION — |
1. @ Find the impulse response of cascade system, if
hy(n) =(~ %)"u(n)
ha(n) = (%) u(n)
Also find the response of x(n)=(%,)"u(n). 8
b) Find the‘z' transform of

x,(n) = e (M 4y(n)

x,(n) = (40 n(@)u(n)

8
Draw pole zero diagram of x;(2) & X,(2). 8
OR
2. @ A system is described by following difference equation 8

y(n) +%y(n -1 +%y(n— 2)=x(n)+x(n-1)

1) Find step response of system i) Redizethesystemusing paralel form
lii) Draw pole zero diagram. 8

b) Find ‘Z’ transform of following discrete time signals including ROC.

i) xX(n) = e u(n-1) i) X(nT) = (nT)? u(nT)
PT.O.
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3. @ Writetherelation between DFT and DTFT also write the relation between
DFT and ‘Z’ transform. 2

b) Verify Parseval’s theorem for sequence 6

x(n):(%ru(n).

¢) Usingcircular convolution find the output of system if input x(n) and impulse
response h(n) are given by

x(nN)=n+10<n<4
=0 esewhere

h(n) =26(n) +§(n—1)+ 2§(n—2) 8
OR
4. @ Provethat DIT FFT requires less computations than conventional DFT if the
length of sequenceislarge. 4
b) Explain DTMF application with importance of Goertzel algorithminit. 4

c) By means of the DFT, determine the response of FIR filter with impulse
response h(n) ={% 2,3 } to the input sequence x(n) = {% 2,34 } : 8
5. @ Designthe symmetric FIR LPF whose desired frequency responseisgiven as

—jot
Hy (o) = e for|m|§wc
0 otherwise
The length of filter should be 7 and . = Irad/samples. Use hamming window. 10
b) What are FIR filter characteristics ? Explain frequency sampling techniques

of FIR filter design. 8
OR
6. @ Obtain the coefficientsof an FIR L PF to meet the specifications given below.

Use window technique. 10
Passband edge frequency = 15kHz

Transition width = 0.5kHz

Side band attenuation > 50 dB

Sampling frequency = 8 kHz
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b) Realizethefollowing system function using minimum number of multipliers.

) HZy=1+1zt+1z2, 178,174 75
3 4 4 3

i) HZ)=@+z2hH @+ %Z_1+ 22‘2 +Z273) 8

SECTION — I

7. @ Designadigital butterworth filter that satisfiesthe following constraint using
bilinear ‘z' transformation. Assume T = 1 sec. 12

O.QS‘H(ej"’)‘ <10<0<)
‘H(ej"’)‘ <0.2 %’cs w< T
b) ExplainImpulselnvariancetechnique. What isitsdrawback and how Bilinear

transformation over comesiit. Explain concept of frequency pre-warping. 6

OR

8. @ Convert ananalogfilter with system function H(s) into digital IR filter. Using
impulseinvariance method.

10
H(s)=————
() s% 4+ 7s+10 9
b) Differentiate between analog and digital filters. 5
c) Determinethe order of butterworth approximated filter for following
specifications 4
o,=1dB o =30dB

Q,=100rad/sec €5=1500rad/sec

9. @ For given signd x(n)=sin (2rfyn). Find the output of up sampler defined
as X (n) =x(%)
for 12 samples and frequency f, = 0.12Hz. Draw input and output graphically. 6

b) What is wavelet transform ? Write its mathematical expression and explain
its significance with suitable example. 6

c) Explain the concept of subband coding of speech/audio signal. 4
OR
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10. @ Design athree-stage decimator that down sample an audio signal by afactor
of 96 with following specifications.

Sampling frequency = 96 kHz
Highest frequency of interest in data = 450 Hz
Sp = 0.01, 5, =0.001. 12

b) Explain in brief sampling rate conversion by arational factor }/D 4

11. @ Determine the number of bit required to compute an FFT of 1024 points
with signal to noise ratio of 30 dB. 4

b) Explain in brief how dynamic range scaling is useful to avoid undesirable
amplitude oscillations. 4

c) Write short noteson :
1) Round off error in FFT algorithm

i) LimitcyclesinlIR digita filter. 8

OR
12. @ Justify the necessity of MAC and barral shifter in DSP processor. 6
b) What are desirable features of DSP processor ? 4

c) Theoutput of an A/D converter isapplied to digital filter with system function

05z _ . . :
H(z) = ~_ox [ind the output noise power from digital filter when input
signal is quantized to have 8 hits. 6

B/11/10/4,645
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T.E. Civil (Semester — 11) Examination, 2010
STRUCTURAL DESIGN —I1

(2003 Course)
Time: 4 Hours Max. Marks: 100

Instructions: i) Answer Q. 1or Q. 2, Q. 3or Q. 4in Section |.
i) Answer Q. 50r Q. 6, Q. 7 or Q. 8in Section I1.
1) Answer to two Sections should be written in separate answer
books.
Iv) Figures to the right indicate full marks.
V) Use of |.S 456-2000 and non-programmable calculator is
allowed.
vi) Neat diagrams must be drawn wherever necessary.
vii) Mere reproduction from |.S. code as answer, will not be given
full credit.
viii) Assume any other data if necessary.

SECTION —|

1. A) Calculate the design constants for the following materials considering the
balanced design for singly reinforced section. The materials are grade M.,
concrete and mild steel reinforcement. Use W.S.M. 8

B) AnR.C.C. beam 250 mm wide and 520 mm effective depth isreinforced with
3 No. 16 mm. diameter barsin tension. Find out the depth of neutral axis and
state the type of the beam. The materials are M., grade concrete and HY SD
reinforcement of grade Fe, .. Use W.S.M. 8

C) A reinforced concrete beam 300 mm wide is reinforced with 1436 mm? of

Fe,, HY SD bars at an effective depth of 500 mm.
If M, grade concrete is used, find
1) Depth of neutral axis
ii) Type of reinforced section
ii) Moment of resistance

Use L.SM. 9

OR
P.T.O.
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2. A) Show that the limiting depth of neutral axis for rectangular balanced section
reinforced with Fe250, Fe 415 and Fe 500 grade of steel is given as 0.53d,
0.48d and 0.46d respectively. 8

B) Calculate the moment of resistance by working stress method for the flanged

beam section detailed as below :

Width of web = 230mm

Width of flange = 1800 mm

Thickness of flange = 120mm

Effective depth = 460 mm

Tension steel = 4 No. 20 mmdia. HY SD bars

W.S.M. is recommended. 8

C) A tee beam of effective flange width 1200 mm, thickness of slab 100 mm,
width of rib 300 mm and effective depth of 560 mm is reinforced with

4 No. 25 mm diameter bars.

Calculate the factored moment of resistance. The materialsare M, grade

concrete and HY SD reinforcement of grade Fe, .. 9

3. A) A reinforced concrete beam has a support section with a width of 250 mm
and effective depth of 500 mm. The support section isreinforced with 3 bars
of 20 mm diameter on the tension side. 8 mm diameter 2 legged stirrups are
provided at a spacing of 200 mm centres. Using M., grade concrete and Fe, .
HY SD bars, calculate the shear strength of the support section. 8
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B) A continuous R.C.C. beam of rectangular section is simply supported at
A and C and continuous over support B. Span AB = BC = 6 m. The beam
carries a dead load of 16 KN/m inclusive of self weight and live load of
intensity 24 KN/m. Calculate the design moments at central support B and
near midspanAB and BC using 15% redistribution of moments. Draw bending

moment envel op.

OR

4. A) A reinforced concrete beam of rectangular section with a breadth of 300 mm
and overall depth 850 mm. The section is subjected to a factored bending
moment of 200 KN.m. Calculate the ultimate torsional resistance that can be

adlowed on the section. Use M. and Fe, . materials.
B) A reinforced concrete beam has the following data:

Width of section = 300 mm.

Effective depth = 600 mm.

Reinforcement = 4 No. 25 mm diameter bars.

Factored shear force = 400 KN.

Materias: M., grade of concrete, Fe,, . grade reinforcement.

15

Design the shear reinforcement using only vertical stirrups.

17

17
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SECTION — 11

5. A centre line plan of a school building is shown in the figure 1 (G + 2 storey).
Classify dl the slabs and design dlabs S, S, and S; using L.S.M. Design the
torsional reinforcement for two-way slabs. Draw reinforcement details in plan
and sectional elevation. Take LL on all dabs=4kN/m? and floor finish 1.2 KN/m?
material M., and Fe,,. 25

0 Tm ) Tm o T o 65m Ly ] o) n

o o

=
L
I
[ -

[ | [a il m i | h 0
et (=) Ll L] | § i
4 Bm Sy Ce Sg S
: i 5 = H o 28 A
T Gm o s i 2o
e — = i e =) —5 —= 23]
Fig. 1
OR

6. Designadog-legged staircase, first and intermediateflightsfor aresidential building
with following details:

Floor to floor height = 3200 mm

Rise 150 mm, Tread = 250 mm

No. of flights 2, Material M., Fe,,,

Space occupied by steps = going = 2750 mm. landing 1125 mm. Width of

room = 2.5m.
| R0 —
1 If— S UL bl =l
| il ,g-eljﬂﬂﬂrﬂh 25
nE 2356 * st

Figure2



AN AR A 5 [3863] - 8

7. Design arectangularscolumnA in ground floor and bel ow the plinth with isolated

footing, for following dataand datagivenin Q. 5.
1) Water proofing load for roof slab 2 kN/m2.

2) Height of parapitwall 1.2 m.

3) Thickness of slab 150 mm.

4) Thicknessof wall 230 mm.

5) Beam size 230x500 mm.

6) M, and Fe, ..

Show detailed |oad cal culation and design cal cul ations. Draw reinforcement details

in plan and sectional elevation. 25

OR

8. Design a short rectangular column with materia M, and Fe,  with effective
height 4 m. carrying working load of 1000kN and moment 240 KNm major axis
(parallel to width = 400 mm). Also design the footing for the above column
without considering moment take safe bearing capacity of strataas 250 KN/m?.
Show detailed load and design calculation and reinforcement detail in plan and

sectional elevation.
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Consider size of column (400 mmx600 mm) effective cover 60 mm.

R /t,bD

Chart 36 COMPRESSION WITH BENDING — Rectangular
Section — Ri inforcement Distributed Egually on Two Sides

1-4

t, =500 N/mm l dip=0-12

A, apbD 100

T4 |

—— ANLS OF BERDIKG

e

25
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Chart 37 COMPRESSION WITH BENDING — Rectanyular
Section — Reinforcement Distributed Equally on Two Sides

f, = 500 Himm | d7D= 0-15

+—o—+
et
i

- L_—I——d'

AXIS OF BEWDIMNG

]

A, =pbD /100

Fu ."r*:ibn

_____ o
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B/11/10/980
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T.E.(E & TC (Electronics, Indl. Elex.)) (Semester —I1) Examination, 2010
INFORMATION THEORY & CODING TECHNIQUE
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions :1) Answer any 3 questions from each Section.
2) Answers to the two Sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION —|

1. 8 Consider achannel with anoise characteristic as P(Y|X) given by
06 02 0.2

P(Y|X)=|02 06 0.2
0.2 02 06

and P(X1) = }/ ,P(X2) = y , P(X3) = % . Find entropy of source, receiver,
joint entropy of system, the mutual information and conditional entropies. 10
b) Definethefollowingterms:

I) Source coding theorem i) Channel coding theorem
i) Kraft Inequality. 6

OR
2. @ Consider thefollowing binary sequence.

11101001100010110100...

Usethe Lempel-Ziv agorithm to encode this sequence. Assumethat the binary
symbols 0 and 1 are already in the code book. 8

b) Explainthedifferential entropy and mutual information for continuous
ensembles (AWGN channel) with help of expressions. 8

P.T.O.
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3. @ Derivetheinformation capacity for colored noisewith the help of water filling

interpretation model. 8
b) Explainthefollowingterms:
I) Rate distortion theory ii) Data compression. 8
OR

4. @) Derivethelnformation capacity theorem with the help of spherepackingmode. 8
b) State and explainimplications of information capacity theorem with relevant
diagram. 8
5. @ For a(6, 3) systematic linear block code, the three parity-check bits C4, C5
and C6 are formed from the following equations:
C4=dled3
C5=dl @ d2 @ d3
C6=d1 @ d2.
1) Write down the generator matrix G
i) Construct all possible code words.
i) Suppose that the received word is 010111.

Decode this received word by finding the location of the error and the
transmitted data bits. 10

b) Writeanoteon:
1) Fire codes i) Golay codes. 8

OR
6. @ Consider a(7, 4) cyclic code with
g(X)=1+Xx2+Xx3

I) Let dataword d = (1011).
Find codeword in systematic form.

i) Let Received Codeword C = (1001111). Find the correct data word.
i) Hardwareimplementationof (i) and (ii). 12
b) Writeanoteon:
1) Burst Error correction. ii) Cyclic Redundancy Check Codes. 6
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SECTION — 11

7. @ Consider the convolutiona encoder 10

Topuk

-+

I) Sketch state diagram, tree diagram and Trellis diagram.

i) Find free distance of this convolution code.

b) What are turbo codes ? Draw and explain the encoder and decoder of the

same. 8
OR
8. @ Consider TCm encoder 12
@) - A ¢, J =]
Netural |~
= & p— | 7C

T
E J | (8 Pse))

1) Draw T rellisdiagram

i) d?free
i) Asymptotic gain g...

b) Explain FEC and ARQ system. 6
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9. @ Find the generator polynomial for BCH code over GF(8) using the primitive
polynomial p(z) = z3 + z + 1 over GF(2) codeword. The code should correct

t=1,2, .. erors. 10
b) What is the Reed-Solomon code ? Compare it with BCH code with relevant
example. 6
OR

10. @ Compare the performance of the following systems with optimum system
(Ideal system): 10

1) AmplitudeModulation
i) Frequency Modulation

Iif) Pulse code Modulation.

b) Explain Symmetric Key Cryptography with block diagram. 6

11. @ A satellite carrying a 11.7 GHz CW Beacon transmitter is positioned in
geosynchronous orbit approximately 38000 Kms from the earth station with
G/T of 19.7 dB/°K. The Beacon O/P power is 200 MW and feeds the antenna
with gain 18.9 dB. towards the earth station. The effective noise figure of the
earth station receiver is 3.0 dB. Determinethe strength of Beacon signal at the

earth station. 10
b) ExplainvariousKepler'slawswith respect to satellite Communication. 6
OR
12. @ Explainthefollowing termsrelated to Mobile Communication. 10
1) Céls ii) Frequency reuse
i) Cell splitting iv) Hand-off.
b) Explaindiversity Concept ? Explain space diversity technique. 6

B/11/10/2,635
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T.E. (Instrumentation and Control) (Semester-1) Examination, 2010
MICROCONTROLLER TECHNIQUES
(2003 Course)

Time: 3 Hours Max. Marks: 100
Instructions : 1) Answer any 3 questions from each Section.

2) Question Nos. 5 and 10 are compulsory. Out of the remaining
attempt two questions from Section | and questions from
Section 1.

3) Answers to the two Sections should be written in separate
books.

4) Neat diagrams must be drawn wherever necessary.
5) Black figures to the right indicate full marks.

6) Use of logarithmic tables slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

7) Assume suitable data, if necessary.

SECTION — |

1. @ Draw and explain the reset circuit of 8051. For how much timethereset pin

has to be active for the 8051 to reset? 8

1. b) Statethe addressing modes used in the following instructions : 8
i) ANL 33h, #52h v) SUBBA, #12H

i) MOVCA, @A + DPTR vi) INC R6

i) MOV A, @RO vii) ADD 53H, 63H

iv) MOV OAh, #67h viii) ADDA, @R1

OR

2. @ Writeaprogram to generate adecimal up counter inregister R3, going through

al the even stagesonly. 8

2. b) Draw and explain theinterna structure of port pinsof port O and port 3of 8051. 8

P.T.O.
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3. @ What are the sources of interrupts in 80517?
How arethe interrupts configured?
3. b) Explainthedifferent modes of timersin 8051 with neat diagram.
OR
4. Write aprogram to measure width of a pulse using 8051.
Also draw the flowchart for the same.
With neat diagram explain the connections done to measure pul se width.

If the Timer registersread avalue of 35 F1 H, interpret the pulse width in
microsecondsif F . = 6 MHz.
5. With neat diagrams write short notes on (any three) :
a) Interfacing of LCD display to 8051
b) CentronicsInterface
c) Interfacing of DAC
d) Multiplexed LED display using 8051

SECTION — 11
6. @ Explaintheinterfacing of Serial ADCto 8051.

b) Compare RS 232 and RS 485 with respect to following points :
i) No. of drivers
ii) No. of receivers
i) Supports Half Duplex, Full Duplex or both
Iv) Maximum Distance
v) Maximum Speed at Maximum distance

OR

18

10
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7.

10.

An 8051 based temperature control system is to be designed with the control
action as on-off. The heater isturned on and off with arelay. The sensor used for
temperature measurement is Pt 100. The systemisuser friendly and hasa4 X 2
keys keyboard. Draw the schemein detail covering thefollowing points:

i) Block Diagram

i) Keyboard interfacing

iif) ADC interfacing for sensor signal conditioning
Iv) Relay Interfacing for heater on off

v) Relay on/off indicator

vi) Power on indicator

0 Pk W oA~ b

a) Explainthefollowinginstructionsof PIC
I) RLFf, d
i) BSFf, d
i) RETURN
Iv) SLEEP

b) Write aprogramin PIC to add 2 16 bit numbers. 8
OR

a) Writeaprogram in PIC to complement the remaining bits of Port B when the
Port B interrupt occurs. 8

b) Explain the structure of stack and role of stack in PIC 16CXX 8

Write short notes with respect to PIC 16F8XX (any two) : 16
a Interrupt structure

b) Capture, Compare and PWM Module

c) ADCmodule

B/11/10/2,635
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
SIGNALS AND SYSTEMS

[2003 Cour ¢
Time: 3Hours Max. Marks: 100
Instructions: 1) Answer 3 questions from Section | and 3 questions from
Section 1.
2) Answersto thetwo Sections should be written in separate
books.

3) Black figures to the right indicate full marks.

4) Use of logarithmic tables slide rule, Mollier charts,
el ectronic pocket calculator and steamtables isallowed.

5) Assume suitable data, if necessary.

SECTION — |

1. @ Findif thefollowing sequence are periodic or not. If yesfind its fundamental
period. 9

) x(ny=e/%"

i) X(t) = cos (50 mt) + cos (100 rt)
" (L

i) x(n) =3sin (g )

b) State whether the given signal isenergy or power signal. Justify it

x(n) = (0.5)" u(n). 9
OR
2. @) Sketch adiscretetimesignal x(n) = 3 "for —2<n<+ 2 and obtain 12

) y(n) =2x(n) + 8(n)
i) y(n) =x(n).u(2—n).

b) Obtainthelinear convolution of thefollowing sequencesusing graphical method: 6
Mm={1%12}

h(n)={1,1,1
(n){T }

P.T.O.
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3. @ State and explain the properties of Laplace transform. 10
b) Find the Laplace transform of x(t) shownin thefig. 6
a2 A
2+

‘ ]

e
>
\ 2 2 &
OR
4. @ Findthelinear convolution of x,(n) and x,(n) using z-transform method. 8
x,(n) = {1, 2,31\,4}
x,(n) =112, % 2,1}
b) Findinitial and final valuesof x(n) if z-transformis 8
2
X@)=——7"7
Z+=z-=
6
5. @ State and explain the properties of Fourier transform. 10
b) Obtain the Fourier transform of a unit step function. 6
OR
6. @ A LTI system isdescribed by the differential equation 12
d?y(t)  ,dy(t)
+3 + 2y(t) = x(t
o2 ot y(t) = x(t)

Calculate output y(t) if input x(t) = e u(t) is applied to the system.

b) Obtain DTFT of the unit impulse &(n). 4
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SECTION — 11

7. @ Explainauto-correlation function for the energy signals.
b) Find the auto-correlation of the sequences
) x(n)={11%2}

i ~11,0,-12
i) x(n)={ T}

OR

8. @ Explain cross-correlation function for the power signals.
b) Find the cross-correlation of the given sequence using graphical method.
x(n):{],% 2,1}

nm={-12.21]

9. @ Define Random variable and state their types.
b) Define cumulative distribution function and giveits properties.
OR
10. @ What isprobability density function ? Explain its properties. 8
b) The PDF of arandom variableis given by

f (x)=e; for x>0
Find the probability that X will bein the range of 1 to 4. 8

11. @ Distinguish between FDM and TDM.
b) Explain PWM indetail.

OR
12. @ Explainindetail Modulation Techniques. 10
b) Write short note onTime Division Multiplexing. 8

B/11/10/515
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T.E. (Instru. and Control) Examination, 2010
CONTROL SYSTEM COMPONENTS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answers to the two Sections should be written in
separate books.

2) Neat diagrams must be drawn wherever necessary.

3) Black figures to the right indicate full marks.

4) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is
allowed.

5) Assume suitable data, if necessary.

SECTION — |

1. @ Explainbasic principle of producing rotating magnetic field. Also state
applicationsof 1 ¢ IM.

b) A 200V, 6 poled.c. shunt motor has 600 |ap connected armature conductors.
Its armature resistance is 0.1 ohm and shunt field resistance is 100 ohm.
Assuming theflux per pole as 0.06 wb, calcul ate the speed of the motor when

it draws 20 A from the supply.
OR

2. @ Why 3¢ synchronous motor is not self starting ? Explain in brief different
methods of starting 3¢ synchronous motor.

b) Explainin brief variousindustrial applications of DC series, shunt and
compound motor with suitable reference of characteristics.

3. @ Listvarioustypesof stepper motors. Explain any one with neat schematic.
Also draw interfacing of a stepper motor with 8051.

b) Develop from thefirst principle the expression for the emf generated in the
armature of ad.c. machine.

OR

8

12

P.T.O.



[3863] — 83 2- RO

4. @ Explainwith neat sketch DC position control system using servomotor. 8
b) Explainwith suitable sketch synchro transmitter and receiver. 8

5. @ Explainwith neat sketch working of any two process switches and also give

their applications. 12
b) Write a short note on electromechanical relay. 6
OR

6. @ Draw symbolic representation of following switches:
1) Toggleswitch
2) Rotary switch
3) Selector switch
4) Push button

Also, state one application of each. 12
b) Compare relay with contactor. 6
SECTION — 11

7. & Develop an EWD using std. symbols for any one type of braking applied to
a DC motor . 8
b) Explain MCCindetail. 8
OR
8. @ Threeinduction motorswith rating of 1HP, 2 HPand 3 HPrespectively areto be

started with asequence of 3-1-2 asper HPrating's. Devel op an electrical wiring
diagram for the same using std. electrical logic symbols. 8

b) Explainwith neat sketch the working of thermal overload relay along with
suitable application. 8
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9. @ Explainwithneat sketch:
1) Pneumatic power supply

2) Airfilter regulator. 10
b) Draw pneumatic ckt diagram using Timedelay valve. 8
OR

10. @) Draw symbols and explain the basic function of the following pneumatic
components with example.

1) Flow control valve
ii) Pressurereducing valve. 10

b) What is cushioning of air cylinder ? State its effect on the cylinder
performance. 8

11. @ Explaininbrief metering oil inand metering oil out of acylinder in Hydraulic
system. 8
b) Compare pneumatic system with Hydraulic system w.r.t. following points:
1) Power generated
i) Usein hazardous area
i) Maintenance
Iv) Applications. 8
OR

12. @ Using standard hydraulic circuit symbols, develop a circuit for sequencing
of two hydraulic cylinders. 8

b) Classify hydraulic actuators. Explain with neat sketch any one type of
actuator. 8

B/11/10/425
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T.E. (Instrumentation and Control) (Semester — ) Examination, 2010
ANALYTICAL INSTRUMENTATION

(2003 Course)
Time: 3 Hours Max. Marks: 100
Instructions: 1) Answer three questions from Section | and three questions from
Section 11,
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. A) Explain coulometry interms of (1+3+4)
1) Principle
i) Schematic diagram of Amperostatic titration cell
i) Working.
B) Draw block diagram of various units used in chemical analysis. Give the

functions of each block. Name at |east one component with respect to each
block. (2+4+2)

OR
2. A) Explain polarography w.r.to following points: (1+3+4)
1) Principle
ii) Diagram
i) Working.
B) Givedetailed classification of Instrumental methods. 8

3. A) Explainratio recording UV-VIS spectro photometer w.r.to following points :
(3+3+2)
i) Diagram
i) Working
iii) O/P waveforms at each processing stage.
P.T.O.
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B) Comparethefollowing: (2x4)
1) Single beam and double beam instruments
ii) Prismand grating.
OR

4. A) A reflective diffraction contained 1200 grooves/mm. The angle of incidence
of aband of polychromatic radiations was 48.2°. Determine the wavelength

that is diffracted at an angle of 11.2° for first order diffraction. 6
B) Explain atomic absorption spectrophotometer with respect to following points.

(3+4+3)
1) Diagram
i) Working

i) State significance of radiation sourceinAAS.

5. A) Explain atomic emission spectroscopy w.r.to following pts. (1+3+4)

1) Principle

i) AC and DC arc excitation sources with neat diagrams and its working.
B) Explain the principle of FTIR spectrophotometer w.r.to the points as stated

below : (3+4+3)
1) Neat diagram
i) Working
iif) Advantages of FTIR over conventional IR.
OR
6. A) Explain IR spectrophotometer in terms of the following : (4+3+3)

I) List different radiation sources and detectors.
ii) Littrow mounting single beam IR spectrophotometer with neat optical ray
diagram and itsfunctioning.
B) List out the detectorsfor flame photometry. Explain any one w.r.to following
points: (2+3+3)
1) Neat diagram
i) Working.
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SECTION — I
7. A) Draw the neat diagram of ratio fluorimeter and describe its working. (4+4)
B) Explaintheworking of CO, gasanalyzer with neat diagram. (5+3)
OR
8. Explain thefollowing termsw.r.to Nuclear magnetic resonance spectroscopy.

(2+2+3+5+3+1)
i) WhatisNMR ?
i) What is precessional motion ?
i) Constructional diagram of NMR.
Iv) Functions of each component.
v) Effect of electronic (nuclear) shielding.
vi) Application of NMR spectroscopy.

9. A) List the detectors for mass spectrometry. Explain the functioning of any one
with neat diagram. Two peaks representing two masses 100.00 and 100.005
respectively and are separated by a 107 valley. Find the resolution w.r.to first

peak. (2+3+3+2)
B) Explain katharometer w.r.to following points: (2+3+3)
1) Principle
i) Cell diagram
i) Working.
OR

10. A) List out different ionisation methodsin mass spectrometry. Draw the schematic
to obtained high resolution in magnetic mass spectrometer and explain its

working. (2+4+4)
B) With neat diagram, explain the functioning of HPL C. (4+4)
11. List out the different radiation detectors. Explain any 03 w.r.to following points:
(2+6+8)
1) Neat diagrams
i) Working.
OR
12. Explain briefly theinstrumentation for x-ray spectrometry with neat diagrams. 16

B/11/10/530
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
PROCESSPLANT OPERATION
(2003 Course)

Time: 3 Hours Marks: 100
Instructions : 1) Answer any three questions from each Section.

2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

SECTION -1
1. Explain Unit Operation and Unit processeswith suitable examplesalong with
flowsheet symbols. (16)
OR
2. Explaindidtillation and extraction. (16)
3. Explainkineticsin chemical industries. Explain rate of reaction in detail. (16)
OR
4. Derive performance equation of ideal batch reactor. (16)
5. Explain material balance and energy balance with suitable example. (18)
OR
6. Write short notes on (18)
1) Cooling Towers
2) Reflux Ratio

3) Evaporators
P.T.O.



[3863] — 87 RO 00

10.

12.

SECTION -2
Explainforth floatation and screening in detail. (16)
OR
Explain thetermscrushing and grinding in detail with suitable. (16)
Explain the basic concept of corroson and different types of protection techniques.  (16)
OR
How will you select metalsand alloys used in construction of field instrumentsin
detail ? (16)
Draw and explain the manufacturing of cement with flow sheet. (18)
OR
Draw and explain the manufacturing of sugar with flow sheet. (18)

B/11/10/455
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T.E. (Instrumentation and Control) (Semester — 1) Examination, 2010
INSTRUMENTATION SYSTEM DESIGN

(2003 Course)
Time: 3 Hours Max. Marks: 100
Instructions: 1) Answer 3 questions from Section | and 3 questions from
Section 11,
2) Answers to the two Sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION — |

1. @ Compare DIN and NEMA standard. 8

b) What is significance of “Index of Protection” ? Explain IP,, and IP,. 8
OR

2. @ Compare BIN with ANSI standard.
b) What are the methods of product designing ?

3. @ Whatis“Tribodectric effect” ? Explain “Human body model” with diagram.

0 0 O 00

b) Explain flatface control panel. Also explainitsthreetypes.
OR

4. @ What are methods used to protect the systems with electrostatic discharge,
when connected with interface cable ? 8

b) Explain briefly shot noise, thermal noise, popcorn noise and contact noise. 8

5. @ Explainthefeaturesof HCNR 200. Also explain with the help of suitable

diagram how HCNR 200 can be used for isolation. 9
b) Explain how pressure measurement is possible usingAD 620 instrumentation
amplifier. 9
OR

P.T.O.
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6. @ 1) What is output voltage of AD 595 when 200°C temperature is applied to
pin number 1 and 14 through K type thermocouple ? While output voltage
of this thermocouple is observed to be 8.137 mV ? 6

2) What caution should be taken while testing AD 595 or AD 594 ? 3

b) What are the salient features of XTR 110 ?What isthetransfer function
of XTR 110 ? Elaborate one application of XTR 110 with suitable
diagram. 9

SECTION — 11

7. Draw atest circuit of 4 digit LED programmable up-down counter 7217A and
explain thefollowing pin functions. 18

1) Equa

i) Zero

i) Store

Iv) Load counter

v) Load register

vi) Display counter.
OR

8. @ What arethefeaturesof 7107 (digital panel meter) ?Also explain principle of
working aswell asatypical application with suitable diagram. 9

b) What is concept of optical isolation ? What are features and practical
applications of MCT2E (opto coupler) ? 9

9. @ What are four problemsthat affect the performance of digital circuit if the
PCB is not properly designed ? 8

b) What are the thumb rules followed for placement of components on printed
circuit boards ? 8

OR

10. @) Explaintherulesfollowed for designing a printed circuit board layout for
analog circuits. 8

b) Explaintheflexibleand multilayer PCB. 8
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11. @ What do you mean by catastrophic failures ? Explain with the help of “Bath
tub curve’. 8

b) What are traceability standards ? 8
OR

12. @ What isnecessity of calibration ? Explain the basic elements of calibration
process. 8

b) What are the advantages of system simulation using virtual instrumentation ?
Elaborate one application. 8

B/11/10/470
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T.E. (Printing) (Semester — 1) Examination, 2010
PRINTING NETWORKSAND COMPUTER GRAPHICS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) From Section | answer Q. 1 or Q. 2, Q. 30or Q. 4, Q. 5

or Q. 6. From Section Il answer Q. 7 or Q. 8, Q. 9 or 10,
Q. 11lor Q. 12.

2) Answers to the two sections should be written in separate
books.

3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. 8 Explain UNIX operating system. Explain the multiuser and multitasking features
of UNIX operating system. 8

b) Write short note on MAC operating system. Mentionitsusein printing industry. 8
OR

2. @ Classify thefollowing DOS commands asinternal and external commands.
Explain with example. 8
COPY, TYPE, ATTRIB, FORMAT, DIR, DEL, REN, SORT.

b) What isoperating system ? Give the functions and features of operating system. 8

3. @ Explainthe OSl reference model in detail. 10

b) Explain |P addressing classes with examples. 8
OR

4. @ Write short noteson: 10

1) TCP/IP model
2) Types of networks.

b) Explain application of internet in printing industry. 8

P.T.O.
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S.

10.

12.

a What isinternetworking ? Explain different internetworking devices. 8
b) What isISDN ? State different services offered by ISDN. Explain any one
servicein detail. 8
OR
a) Explainvideo-conferencingin detail. 8
b) Explainindetail VSAT. 8
SECTION — 11
a) Explainfundamentalsstepsinvolved interfaceimage processing. 8
b) Explan: 8
1) Videoram. 2) Basic graphics system.
OR
a) Explainthetermsbit, dot, pixel related to image. 8
b) Write short notes on following fileformats: 8
1) BMP.
2) TIFF.
a) Write short notes on (any two) : 10
1) CIP4. 2) PPF in workflow.
3) Coding of PDF.
b) Explainclient-server architecturein detail. 8
OR
a What isworkflow ? What are features of workflow system interface prepress? 10
b) Explain the integration of prepress-press-postpress. 8
a) Explainindetail. 8
1) OCR. 2) ICR.
b) Explainthedigital camerainterfacedetail and itsapplicationinfield of printing. 8
OR
a) Write short noteson : 8

1) Scannersapplicationin printing.
2) Printersapplicationin printing.

b) Write short noteson : 8
1) Web camera. 2) Frame grabber card.

B/11/10/100
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T.E. (Printing) (Semester —1) Examination, 2010
PRINTING PROCESS INSTRUMENTATION
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) All questions are compulsory.
2) Neat diagrams must be drawn wherever necessary.
3) Assume suitable data, if required.

SECTION - |
1. a) State static and dynamic characteristics of instruments. Explain Accuracy,
Precision, Resolution and Repesatability. 8
b) Defineand explain different types of errorsin measurement. 8
OR

2. @ Draw block schematic and explain Automatic control system. Explain any
one application. 8

b) With neat block schematic, explain Electronic, Pneumatic and Hydraulic
systems. State applications of each. 8

3. @ Suggest suitabletransducer for paper thicknessmeasurement. Draw and explain
with block schematic, the paper thickness measurement system. 8

b) DefineAbsolute and Relative Humidity. Explain any one method of Humidity
measurement in detail. 8

OR

4. @ Explainthesignificance of Temperature, Strain and Accelerationin printing
processes. Explain suitable measurement systemsto measure these parameters. 8

b) State various methods of measurement of pressure below atmospheric
pressure. Explain any one method in detail. 8

P.T.O.
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5.

10.

12.

a) What isthe application of sample and hold element in signal conditioning ?

Draw and explain the working of sample and hold circuit. 8
b) Draw and explain InstrumentationAmplifier. Explainthe application of IAin
printing process. Derive the expression for overall gain. 10
OR
a) Explain construction and working of LASCR. 8
b) Explainwith relevant block schematic different applications of opto-devices
In printing processes. 10
SECTION — 11
a Draw and explain ON-OFF controller in detail. 8
b) With block schematic explainfinal control operation. 8
OR
a) What arethedifferent continuous controller modes ? Explain with applications
inprinting. 8
b) Define process Equation, Process Load, Process Lag and Control Lag. State
significance of Dead Time. 8
a) With block schematic, explain microprocessor based temperature control
system. 8
b) Draw Pneumatic PD controller and explainitsworking. 8
OR
a) Explain Electronic PID controller. 8
b) A proportional controller has scaling so that 0-10 V corresponds to 0-100%
output. If R, =10 KQ and full scae error rangeis 10 V. Find the value of V
and R, to support 20% proportional band about 50% zero error controller
output. 8
a) DefineLadder Diagram. Which different symbolsare used in Ladder diagram ?
Draw the complete Ladder diagram for bottlefilling plant. 10
b) Draw block schematic of Data Logger and explain its applications. 8
OR
a) Explainthearchitectureof PLC.With example, explain the application of
PLCin printing. 10
b) Explain SCADA systemindetail. 8

B/11/10/110
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T.E. (Printing) (Semester —1) (2003 Cour se) Examination, 2010
REPROTECHNIQUES

Time: 3 Hours Max. Marks: 100
SECTION — |

1. Explaintypesof originalsin detail (at |east 6). 18
OR

Explain Basic requirementsof originals. 18

2. Compare between line processing and Halftone processing. 16
OR

Explain structure of Halftoneimagein detail. 16

3. Explainthesignificance of halftone process. 16
OR

Explain the process of converting continuous tone to halftone. 16

SECTION — 11

4. Explain processof lith Film manufacturing. 16
OR

Discussin detail exposure and development of film. 16

5. Explain basic dot formation concepts. 16
OR

Compare AM and FM screening. 16

6. Explain concept of dot gain and Dot L oss. 18
OR

ExplainTransmission Densitometer structure and working. 18

B/11/10/100
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T.E. (Printing) (Semester — ) Examination, 2010
(2003 Course)
DESIGN OF PRINTING MACHINE COMPONENTS

Time: 3 Hours Max. Marks: 100
SECTION — |
1. @ Explain basic procedure of machine design. 8
b) What are the different standards use in design ? 8
OR
1. @ Explainmechanical propertiesof engineering material. 8
b) Explainlimit, fitsand tolerances. 8

2. @ Explaintheterm factor of safety and factorsto be considered while selecting
afactor of safety. 8

b) A knucklejointissubjectedtoanaxia load of 100 kN. Determinethe diameter
of knuckle pin consideration the load to be uniformaly distributed over the pin
in the eye and uniformaly varying over the portion of pin in fork. Use the
following data:

) Allowable tensile and compressive stress for pin = 600 N/mm?
i) Allowable shear stressfor pin = 300 N/mm?
i) Allowable bearing pressure for pin = 200 N/mm?
Iv) Thickness of eye = 1.5% pin diameter.
v) Total fork thickness = eye thickness. 8
OR

P.T.O.
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2. Design a cotter joint to transmit a load of 100 kN in tension or compression.

Assume the following stresses for socket, spigot and cotter.
) Allowabletensile stress= 90 N/mm?2.
i) Allowable crushing stress= 170 N/mm2.

i) Allowable shear stress =60 N/mm?, 16

3. 8@ Explain ASME code for design. 8

b) State the procedure of designing a shaft as per the following approaches.
1) Equivaent bending moment approach.
ii) Rigidity approach. 10
OR

3. Itisrequired to design abushed pin type flexible coupling to connect the output
shaft of an electric motor to the shaft of a centrifugal pump. The motor delivers
20 kW power at 720 rpm. The starting torque of motor can be assumed to be
150% rated torque. Design the coupling and specify the dimensions of its
components. Material used :

1) Shaft —40 C8 with Syt = 380 N/mm?, ES. =2
2) Key and pin — 30C8 with Syt = 400 N/mm?
FS. =2, Syc= 15 Syt.
3) Pin 7 = 35 N/mm? (IS 2693 — 1980)
4) Flanges Sut —200 N/mm?. 18

SECTION — 11

4. &) Explainthe construction of recirculating ball screw. Give applications of it. 8

b) A screw clamp is used on the shop-floor is shown in figure. The screw has
single start square threads of 22 mm nominal diameter and 5 mm pitch. The
coefficient of friction at the threads and the collar is0.15. The mean radius of
thefriction collar is15 mm. The capacity of theclampis 750 N. Thehandleis
made of steel 30C8 (Syt = 400 N/mm?). It can be assumed that the operator
exerts aforce of 20 N on the handle.
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1) What torque isrequired to tighten the clamp to full capacity ?

ii) Determinethelength and the diameter of the handle such that it will bend
with a permanent set, when the rated capacity of the clamp is exceeded.

&

Fig = C- Clamp

OR

94

8
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4. A power screw having double start square threads of 25 mm nominal diameter
and 5 mm pitch is acted upon by an axial load of 10 kN. The outer and inner
diameters of screw collar are 55 mm and 20 mm respectively. The coefficient of
thread friction and collar friction may be assumed as 0.2 and 0.15 respectively.
The screw rotatesat 12 r.p.m.Assuming uniform wear condition at the collar and
allowable thread bearing pressure of 5.8 N/mm?. Find :

i) Thetorgue required to rotate the screw
i) The stresses in the screw.
ii) The height of nut.

5. @ Explain basic types of screw fasteners.

b) A steel plate, 100 mm wide and 10 mm thick, isjoined with another steel plate
by means of a single transverse and double paralle fillet welds, as shown in
figure. The strength of the welded joint should be equal to the strength of the
plates to be joined. The permissible tensile and shear stresses for the weld
material and the plates are 70 and 50 N/mm? respectively. Find the length of
each parald fillet weld. Assumethetensileforce acting on the plates as static.

N—

OR

16

8
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5. A solid rectangular shaft of cross-section 80mm x 50mm is welded by a 5mm
filletweld onall sidesto aflat plate with axis perpendicular to plate surface. Find
the maximum torque that can be applied to shaft, if shear stressintheweld is
not to exceed 85 MPa. 16

6. Write a short note on (any three) : 18
a) Types of springs.
b) Wahl’s Factor.
c) Deflection equation for helical spring.
d) Springsinseriesand parallél.
OR

6. A helical compression spring made up of circular wire is subjected to an axial
forcethat variesfrom 2.5 kN to 3.5 kN. Over thisrange of force, the deflection
of spring should be approximately 5 mm. The spring index can be taken as 5.
The spring has square and ground ends. The spring is made up of cold bronze
spring wirewith ultimate tensile strength of 1050 N/mm? and modulus of rigidity
of 81370 N/mm?. The permissible shear stress for spring wire should
be taken as 50% of ultimate tensile strength. 18

Design the spring and calcul ate
1) Wirediameter.
i) Mean diameter.
lif) Number of active coils.
iv) Total No. of cails.
v) Solid length of spring.
vi) Freelength of spring.
vii) Required spring rate.

viii) Actual spring rate.

B/11/10/110
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T.E. (Printing) (Semester — 1) Examination, 2010
TECHNOLOGY OF PRINT FINISHING AND PACKAGING
(2003 Course)
Time: 3Hours Max. Marks: 100

Instructions : 1) Answer all questions begining on a new page.
2) Answer 1 of each A or B.

3) Question 1, 2, 4 and 5 carry 16 marks each. Question 3 and 6
carry 18 marks.

SECTION —1

1. A) What is Print Finishing and what processes are included therein. Explain any
one process in detail.

B) Explain:
Manufacture of a quarter bound book.
2. A) Explaintheworking of apaper cutting machine with suitable diagram ?
B) What are the British sizes of paper ? Tabulate and also indicate multiples of
the same.

3. A) Thevarioustypes of Book Bindings. Explain in detail any one, with suitable
diagrams?

SECTION — 11

4. A) What is packaging ?
B) What istherelation of packaging with the printing industry ?
5. A) What isthe pressure required for apunching die having atotal cutting area of
200 running cms and total creasing area of 60 running cms ?

B) What arethefurther finishing/additional processesinvolved in manufacture of
boxes made of duplex board after printing.

6. A) What arethe substrates used for flexible packaging ? Give detail s of processing
any onewith suitablediagram.

B) Design atwo piece carton with separate lid having the following dimensions
width 12" Breadth 4” and height of 12”.

B/11/10/110
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T.E. (Printing and Graphic Communication) (Sem. —11) Examination, 2010
PRINTING TELECTRONICSAND OPTOELECTRONICS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions: 1) Answer Q. 1or Q. 2,Q.30r Q. 4,Q. 5or Q. 6 from

Section—1 and Q. 7or Q. 8,Q. 90or Q. 10, Q. 11 or
Q. 12 from Section — 11.

2) Answers to the two Sections should be written in
separate books.

3) Neat diagram must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

5) All questions carry equal marks.

6) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tablesis

allowed.
SECTION — 1

1. A) What is pulse amplitude modulation ? ExplainA.M. in details. 8
B) Explain role of optoelectronicsin Printing Technology. 8

OR
2. A) What is channel capacity ? Explain various datatransmission channels. 8
B) What do you mean by modulation ? Explain pulse code modulation. 8
3. A) Explain dataencryption and decryption. 10
B) Explain Pulsewidth modulation with suitable diagram (waveforms). 8

OR

P.T.O.
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4. A) Write short noteson :
1) Timedivisonmultiplexing (TDM)
2) Frequency division multiplexing (FDM). 10

B) State“ Sampling theorem” . Explain theimportance of samplingin signal
processing. 8

5. A) Explain the problems of long distance transmission. 8

B) Write short noteson :

1) Videotext
2) Teletext. 8
OR
6. A) What aredifferent channel interferences? Explain noiseinterface. 8
B) Explain companding using suitable diagram. 8

SECTION — 11

7. A) Explain any four types of optocouplers with the help of suitable diagrams. 8

B) Explainworking principle of LASER with suitable diagram. 8
OR

8. A) Explainworking of LASER printer. 8

B) Distinguish between photodiode and avalanche photodiode. 8

9. A) Draw and explain block diagram of basic fiber optic communication system. 10

B) Draw and explain different types of fiber optic cables. 8
OR
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10. A) Describe different lossesin fiber optic cable with suitable diagrams. 10

B) Distinguish between step index and graded index fiber. 8

11. A) Explain smart ticket application using RFID. 8

B) ExplainWi-Fi technology. 8
OR

12. A) Explain any one application of RFID infield of printing in detail . 8

B) Explain sheet thickness measurement application. 8

B/11/10/100
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T.E. (Printing) (Semester —11) Examination, 2010
SURFACE PREPARATION -1
(2003 Course)

Time: 3Hours Max. Marks: 100
N.B. : 1) All questions are compulsory.

2) Answers to the two Sections should be written in separate
books.
3) Neat diagrams must be drawn wherever necessary.

4) Black figures to the right indicate full marks.

SECTION -1

1. @ Explainthefollowing pointsto be considered while planning the job. 8
I) Size of the machine
i) Size of the plate
i) Size of the book
Iv) Quantity to be printed.
b) Explainthe method of preparing the layout for any job to be printed with
suitablediagrams. 8
OR

1. @ Draw the eight page imposition scheme with sheet work method and label the
elements. 8

b) Draw the eight page imposition scheme with half sheet work method and
label the elements. 8

P.T.O.
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2. @ List down the steps of preparing Water Deep etch plate in proper sequence.
b) Differentiate between Positive and Negative Pre Sensitized plate.
OR

N

. @ List down the steps of preparing Gum Deep etch plate in proper sequence.
b) Explain why Positive PS plates are called as Subtractive and Negative PS
plates asAdditive plates ?
3. @ ExplaintheDriographic printing processwith suitable diagram.
b) Explain the method of preparing the Toray plate.
OR

3. @ Explain the method of preparing the Rubber plates used in Flexography.

b) ExplainWater soluble photopolymer resin plate making.

SECTION -2

4. a) Explainthe Polyester master computer to plate technology in detail.
b) Explain the use of Ctp in News paper industry.
OR

4. & What arethe selection criteriasof laser while designing the laser plate making
system.

b) Suggest suitable Ctp technology for the commercial printing firm with proper
justification.
5. @ Explainvariousterminologiesassociated with the screen mesh.
b) Differentiate between direct and indirect method of preparing the screen.
OR

5. a Explainany one method of preparing the screen in detail with diagrams.
b) Explainindetail the application of each screen making method.

8
8
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6. @ Explain various elements of the colour control bar. 9
b) Find out the number of platesrequired to print thefollowing job : Magazine. 9
Text pages: B/W : 96
Cover page : Four colour : 04
Sizeof themagazine: A4
Size of the machine : 20" x 30"

Quantity to be printed : 3000.
OR

6. @ Explanvariousenvironmenta consderationsto be observedinthe plate making
department. 9

b) Find out the number of platesrequired to print thefollowing job : Magazine. 9
Text pages : two colour : 64
Cover page : four colour : 04
Size of themagazine: A4

Size of themachine: 18" x 23"

Quantity to be printed : 1000

B/11/10/110
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