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S.E. (Petrochemical/Petroleum/Polymer) Examination, 2011
CHEMICAL PROCESS CALCULATIONS
(2008 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Attempt Q. 1 or 2, Q. 3 or 4, Q. 5 or 6, Q. 7 or 8,
Q. 9or 10, Q. 11 or 12.
2) Figures to the right indicate full marks.
3) Use of electronic calculators, steam table is allowed.
4) Draw neat sketch wherever necessary.

SECTION — |

1.a A gas has the following composition in mole basis CO, = 10.5%; CO = 0.2%;
O, =8.6% and N, = 80.7%. Calculateitsweight percen2tage volume occupled
by 0.5 kg gas at “30°C and 760 mm Hg; density of gas kg/m?® and specific
gravity of the gas mixture. 6

b) Theflow rate of water through a pipeisreported as 20 cubic feet per minute.
Taking density of water as 1 g/cm?. Calculate the mass flow ratein kg/s. 6

c) Estimate the molar volume of CO, at 600 K and 110 bar using a) ideal
gaslaw and b) the Van der waals equation. Van der waal constants are
0.364 N m¥mol? and 4.267 * 10°m3%mol. 6

OR

2. @ Calculatetheweight of NaCl that should be placed in a2 litre volumetric flask
to prepare asolution of 1.4 molality. Density of thissolution is 1.08 g/cc. 6

b) A gasis piped from the well at 300 K and 400 kPa. The gas is found to
contain 83% methane, 14.5% ethane and the rest nitrogen in mole basis.
Calculate:

a) thepartial pressure of nitrogen
b) the pure component volume of ethanein 8 m3 of the gas
c) density at standard conditionsin kg/m3
d) compositioninweight percentage. 6
c) Explaintheroleof material and energy balance in processindustry. Give
proper technical justification. 6
P.T.O.
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3. @ Satevariousunit operationsin processindustry. Givethe overal and component
balance for any two unit operations. 8

b) An evaporator is fed continuously with 1000 kg/hr of a solution containing
15% NaOH, 15% NaCl and 70% water by weight. During the evaporation,
water is boiled off and NaCl precipitates as crystals and removed from the
remaining liquor. The concentrated liquor leaving the evaporator contains 60%
NaOH, 2% NaCl and 38% water. 8

Calculate:
a) kg of water evaporated per hour
b) kg of salt precipitated per hour and

c) kg of concentrated liquor produced per hour.
OR

4. @ A gas containing 4% NH,, 26% N, and the rest H,, is flowing in a pipe. To
measure the flow rate an ammoniarich gas containing 86% NH,, 13%H,, and
1% N, issent at arate of 100 cc/min. the concentration of NH,, in the down
stream is 8%. Find the flow rate of gasinlet. 6

b) Explain Bypass, Recycle and Purging operations with the help of block
diagrams and define the terms associated with it. 10

5. @ Definethefollowing: Limiting reactant, Excessreactant, Percentage conversion,
Yield. Give example of each. 8

b) In manufacturing of chlorine, feed containing HCl gas and air are fed to
oxidizer. The product gas leaving the oxidizer are found to contain 13.2%
HCI, 6.3% O,, 42.9% N,, 30% ClI, and 7.6% H,O (by volume). Calculate
percentage excess of air used, composition in weight of gases entering the
oxidizer and degree of completion of oxidation. 8

OR
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6. @ ThegaseousreactionA 2B + C takes placeisothermally in aconstant pressure
reactor. Starting with amixture of 75% A and 25% inerts (by volume), ina
specified time the volume doubl es. Cal culate the conversion achieved. 8

b) In an oil quench process to manufacture acetylene pure oxygen and
pure methane are fed to the burner. Cracked gas from the burner has the
following composition : H, : 56.5%; CH, : 5.2%; C,H, : 0.3%; CH, : 7.5%,
C,H, : 0.5%, CO : 25.8%, CO, : 4.0%, O, : 0.2% (on dry basis). For
100 kmol of cracked gas calculate: 8

1) Methane and Oxygen requirement
2) Production of water

3) Conversion of methane and

4) Yield of Acetylene.

SECTION — 11

7. Write short noteson : 18
* Bubble points and dew points of ideal mixtures
 Equation of states
* Flash calculations.

OR

8. @ Define Raoult’s Law and Henry’'s Law. Calculate the total pressure
and composition of the vaporsin contact with the solution of benzene (35%),
Toluene (40%) and Xylene (25%), by weight at 100°C. Vapor
pressureat 100°C areasfollows: Benzene: 1340 mm Hg; Toluene : 560 mm Hg;

Xylene: 210 mmHg. 10
b) What is Clapeyron equation and give its applications. 4
c) Give the procedure of estimate dew point pressure of an ideal solution. 4

9. @ Explain the treatment required to solve conservation of mass and energy
problems with respect to the steady and unsteady state process and batch
and continuous Processes. 8

b) A squaretank 6 monasideand 9 mhighisfilled to the brine with water. Find
the time required for it to empty through a drain at bottom of 7 cm? area. 8

OR
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10. @) The molal heat capacity of CO is given by Cp = 26.586 + 7.582 * 1073
T-1.12* 10°T?whereCpisinkJkmol K and T isinK. a) Calculatethemean
molal heat capacity in the temperature range of 500 — 1000 K b) CO entersa
heat exchanger at arate of 500 cubic meters per hour at STP. Calculate the
heat to be supplied to the gasto raise its temperature from 500 to 1000 K. 8

b) Definewith expressions: 8
a) Absolute saturation humidity b) Percent humidity
¢) Humid heat d) Wet bulb temperature

11. @ Write ashort note on enthalpy changes accompanying chemical reactions. 8

b) In a commercial process, chlorine is manufactured by burning hydrogen
chloride gas using air. For good conversion air is used in 35% excess of that
theoretically required. Assumethat the oxidation is 80% complete and the dry
air and hydrogen chloride gas enter the burner at 298.15. Calculate
a) the composition of dry gases leaving the burner and the adiabatic reaction

temperature of the product gas stream. 8
OR
12. Write a short note on any two : 16

1) Thermo chemistry of mixing processes
2) Effect of temperature on heat of reaction

3) Significance of Adiabatic Flametemperature determination.

B/l/11/745
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S.E. (Civil) (Semester — II) Examination, 2011
BUILDING PLANNING AND BUILT ENVIRONMENT
(2003 Course)

Time: 4 Hours Max. Marks: 100

N.B. : i) Answers to the two Sections should be written in separate
answer books.
ii) Neat diagrams must be drawn whenever necessary.
iii) Figures to the right indicates full marks.
iv) Suitable data can be assumed if required.

v) All questions are compulsory.

SECTION — |

1. @ What do you understand by principlesof planning ? Explainany oneindetall. 6
b) Statethevarious principlesof architectural design. Explainany oneindetail. 6

c) Explainin brief, how the utility of living room isenhanced by proper interior
decoration and planning. 6

OR

2. @ Define habitable room ? State the NBC (National Building Code)
recommendationsfor “Building with single habitable room” and Building with
two habitablerooms’ in terms of min. floor area, min. width and min. height.

=)

b) Explaintheterms: 6
1) Height of Building
ii) Buildingbyelaws.

c) Statethevariousfactors, essential for designing theresidential landscaping. 6

P.T.O.
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3. @ Discussin brief :
1) Humidity control
i) Temperature control

with reference to comfort air conditioning. 6
b) Explainthefollowing functional requirementsof ventilation systemindetail : 6
1) Air changes
i) Humidity.
c) Statethegeneral rulesof natura ventilation asper |S: 3362 — 1965. 4
OR

4. @ Discussin brief the essentials of comfort air conditioning for an auditorium. 6

b) Explainindetall “Internal reflected component”. 4
c) What do you understand by heat exchange of building ? 6
5. @ What arethe general fire safety requirementsfor buildings ? 6
b) Explainwith neat sketch, thefollowing principlesof acoustical design : 6
1) Shape i) Siteselection and planning.
c) Explainwith neat sketch, ‘ Intercepting chamber’. 4
OR
6. 8 Explainthefollowingacoustical defects: 6
1) Echo
i) Dead spots.

b) Statethe guidelinesto befollowed while designing sanitary and water supply
arrangements ? 6

c) Explaininbrief ‘ Thermal conductivity’. 4
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SECTION — 11

7. @ Fig.No. lindicatesthelineplan of aRCC framed structureresidential building,
draw detailed floor plan with scale 1 : 50 or suitable.

Data: i) Wall thickness—230 mm.
i) Walls marked by ‘X’ are 115 mm thick
i) All dimensionsarein mm.

Iv) Plinth height 2000 mm above ground level. 10
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b) Draw adetailed sectional elevation along Section line CD for the line plan of

g. No. 1, the deFth of hard stratais 1.5 m below ground level ; show the
detallsof pllnthf Ing. 10

OR

8. Design ahospital building for 100 bed capacity. Thebuilding istwo storeyed and
is RCC framed structure. Assume necessary unitsrequired for ahospital building.
Use standard normsto finalize the dimensions of units.

Draw: i) Separate line plansfor ground and first floor. 12
i) Show detailsof furniture arrangement for one general male ward. 8

9. Design avegetable market building for thefollowing data:

Sr. No. Stalls Nos Size in ‘M’
1) | Open stallsfor vegetable ‘Ottas’ | 30 25x12
to be provided at the central
portion of the building.
2) | Closed stalls on periphery of 20 25%3.0
market building.
3) | Passage Asrequired Min 2.2 mwide.
4) | Staircase 03 Decidedimension
Draw : i) Lineplanwith scale 1:50 or suitable. 10
i) Sketch the diagram of the roofing system as per the span. 5
OR

10. Designashopping complex building with following data.
1) No of shops required — 100
ii) Structure — RCC framed, two storeyed

iif) Required additional units— store rooms, water tank, separate toilets for gents
and ladies, staircase (2 nos), parking arrangement for two wheelers, four
wheelers and ramp etc.

Suitable data can be assumed as per norms.
Draw :

I) Line plans (separate for ground and first floor) 10
i) A detailed dimensioned parking plan for four wheelers. 5
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11. @ Draw aone point perspective view (Fig. no. 2) to a scale 1:100 or suitable.
Eyelevel ispositioned at 1.8 m above ground level.

Retain all constructionslines. 10

cJar
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-_I. h“
Fig. No. 2
b) Explainin brief ‘ Station point’. 5

B/1/11/290
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S.E. Civil (Semester —|1) Examination, 2011
THEORY OF STRUCTURE -1
(2003 Course)
Time: 3 Hours Max. Marks: 100

Instructions: 1) Solve Q. 1or 2,Q. 30r 4,Q.50r 6, Q. 7or 8, Q. 9 or 10,

Q 11 or 12.

2) Answer any 3 questions from each Section.

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 electronic pocket calculator and steam tables is
allowed.

8) Assume suitable data, if necessary.

SECTION — |

1. @ Explainskeletal structure, surface structure and solid structurein brief, giving
one example of each. 6

b) DefineKinematic degreeof indeterminency. Find total degree of indeterminency
(Static and Kinematic) for the structure shown in Fig. 1. 6

——
hoh L
Fig. 1

P.T.O.
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c) Aportal frameABCD hasshowninFig. 2. Determinethe horizontal deflection
of roller at D under the load, P. Assume constant El for all members. 6

1
(I

Fig. 2
OR

2. @ Definethefollowing:
1) Planeframeand planegrid
ii) Externa stability and internal stability
i) Indeterminate structure and deficient structure. 6

b) Defineexterna andinternal static degree of indeterminency.

Find total degree of indeterminency (Static and Kinematic) for the structure
shownin Fig. 3. 6
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c) A bend ABC is shown in Fig. 4. Find horizontal deflection of freeend ‘A’
under the load, Q applied as shown in Fig. Assume constant EI for member

AB and BC.

2™ —_— [ - s K
Z # A

Fig. 4
3. @ Find the support reactions for beam shown in Fig. 5. Hence plot SFD and
BMD for abeam loaded and supported as shown. Assume constant El for all

members. Use three moment theorem. 8

|.|"'5| Iﬂ FJ"".!.I':I"b. :

j
Fr— Do [ ¥
Fig. 5
b) Determine the support reactions for the redundant plane frame loaded and
supported as shown in Fig. 6. Assume constant El for all members. Use

Strain Energy Method.
T et
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4. @ Using theorem of three moment, find support moment. Hence plot BMD for a
uniform beam shownin Fig. 7. 8
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Fig. 7
b) Find fixed end moments for a beam shown in Fig. 8. Hence Plot S.E.D. 8
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Fig. 8

5. @ Find the vertical deflection of point ‘C’ of the truss supported and loaded as
shown in Fig. 9, using Costiglino’s first theorem. Assume E = 200 GPaand
cross-sectional areafor al members = 1300 mm?2. 8

Fig. 9
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b) Find the forcesin the members AB, BF and AF, for the truss shown in

Fig. 10. Assume constant areafor all members and E = 210 GPa. 8
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6. @ Determinethevertical deflection of joint ‘G’, under the load, W = 50 kN, for
thetrussshownin Fig. 11 using Costiglino’sfirst theorem. Take E = 200 GPa,
areafor all members= 1200 mm?. 8
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b) Find the support reaction for redundant truss shown in Fig. 12. Assume,

E = 2x10° N/mm? and Area, A = 1000 mm? for all members. 8
LYo
|' = K = el

= E Fig. 12
1
S F
=
SECTION — I

7. & Plot BMD for the beam loaded and supported as shown in Fig. 13, using
slope deflection method.
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b) Plot SFD for the plane frame loaded and supported as shown in Fig. 14.
Use moment distribution method.

1 | ke
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8. @ Plot SFD for the plane frame shown in Fig. 14 use slope deflection method

E = 200 GPa 8
b) Plot BMD for the beam shown in Fig. 13 use moment distribution method
E = 200 GPa. 8

9. @ Two whedl load, 80 kN and 100 kN, spaced at 3 m apart are moving on
simply supported girder, AB of span 13 m. Any wheel load can |ead the other.
Find the maximum positive and negative shear force at 5 m from support A. 8

b) What do you mean by equivalent uniformly distributed loads ?

A girder of span 8 missimply supported at both ends. A moving udl of span
5m, having intensity, 30 kN/misacting onit.

Find the maximum bending moment at 3 m. Also find equivalent udl for the
same. 8

OR

10. @ A beam structureisshownintheFig. 17. Draw the ILD for following :
I) Shear force at mid span of AB
i) Bending moment at mid span of AB
i) Shear force at mid span of BC

Iv) Bending moment at mid span of BC. 8
P
] * P
. 2. —% Z° Fig.17
R . .

b) Plot the ILD for the members cutting the section 1-1. Find the axial force in
these members if udl of 10 kKN/m of span 35 m carries over the truss. Refer

Fig. 18. 8
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11. @ A threehinged Parabolic Arch with hingesat A and B and at crown, C, is
loaded as shown in Fig. 19.

iy T
b
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Fig. 19

If concentrated load, 40 kN acts at the centre of AC, calculate the support
reactions. Also calculate bending moment at point ‘D’, which isamid point
of CB. 9

b) For atwo hinge Parabolic arch, with rise, h, span, |, and loaded with udl, w

wl?
per meter run over the entire span, show that horizontal thrustis ah and BM

at any section is zero. 9
OR

12. @ Athreehinged semi circular Arch of radius, R, carriesaudl, 10 kN/m over the
full span. Draw the bending moment diagram for thisArch. 9

b) A two hingedArch of span 20 m and rise 5 m, carriesthe concentrated |oad of
50 kN and 100 kN at 4.5 m and 9.0 m from support A.

Find the normal thrust and radial shear at 7 m from left support, A. 9

B/1/11/425
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S.E. (Mechanical) (Semester — 1) Examination, 2011
APPLIED THERMODYNAMICS
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B.: 1) Answer three questions from each Section.
i) Answers to the two Sections should be written in separate
answer books.
1ii) Neat diagrams must be drawn wherever necessary.
IV) Figures to the right indicates full marks.
v) Use of logarithmic tables, side rule, Mollier chart, steam
tables, electronic pocket calculators are allowed.

vi) Assume suitable data, if necessary.
SECTION —1
Unit — |
1. 8 Explaintheterm*coefficient of performance’ asrelated to arefrigerator and a
heat pump. How are they related with one another ? 6

b) Explain ‘Principle of Increase of Entropy’. 4

c) A heat pump is used to maintain an auditorium hall at 25 °C when the
atmospheric temperature is 10 °C. The heat load of the hall is 1500 kJ/min.
Calculate the power required to run the actual heat pump if the COP of the
actual heat pump is 30% of the COP of Carnot heat pump working between the

sametemperaturelimits. 8

OR
P.T.O.
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2. @ Provethat Kelvin Planck and Clausus statementsareequivaenttooneancther. 6
b) Show that, change in Entropy for polytropic processis given by,
T2

—-N
SZ_SLZI_nCv'Ioge(?l) 6

c) 3kgof air at apressure of 15 bar and 250 °C expand reversibly in apolytropic
process. Thefinal pressureis 1.5 bar and index of expansionis 1.22. Find the

change in entropy during the process. 6
Unit — 1
3. @ Derivean expression for thermal efficiency of air standard diesel cycle. 8

b) OneKg of certain gas undergoes athermodynamic constant pressure process

whereby the volume changesfrom 1 m3to 1.8 m3whilethetemperature changes
from 50 °C to 450 °C. The specific heat at constant pressure is given by,

Cp: 25+
t+20

J kJkg °Cwheretisin°C. Findi) Heat supplied ii) Work

done iii) Changeininternal energy iv) Changein enthalpy.
Take y=1.4. 8
OR

4. @ For an air-standard otto cycle with fixed intake and maximum temperature,
find the compression ratio for maximum work done per cycle and show that
the maximum cycleefficiency isgiven by,

1
3 \2
n :1_[ Tlntake ) 8

Tmaxi mum
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b)

b)

Anengineoperating onideal otto cyclefor whichthefollowinginformationis
available:

1277 °C

Max. temperature
Exhaust temperature = 447 °C
Ambient temperatureand pressure = 37 °C and 1 bar
Air consumption = 2Kg/min
Estimate:
1) Compression rétio
ii) Air-standard efficiency
i) Power output. 8

Unit —I11

Explain with neat sketch, the working of combined separating and throttling
calorimeter. Also show that

X=X1-Xo
where, x, = dryness fraction determined by separating calorimeter
X, = dryness fraction determined by throttling calorimeter. 8

Combined separating and throttling calorimeter is used to find the dryness
fraction of steam passing through a steam main at a pressure of 900 kN/m?.
The temperature and pressure after throttling were 115 °C and 0.11 MN/m?
respectively. The mass of steam condensed after throttling was 1.8 Kg and
mass of water collected in separator was0.16 Kg. Estimate the drynessfraction
of steam in the main. Take CIO for superheated steam 2.1 kJ/kgK. 8

OR
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6. @ Explanwith T —Sdiagram, the factors affecting the performance of Rankine

cycle. 6
b) Define:

1) Specific Steam Consumption (SSC)

i) Work Ratio. 2

c) InaRankinecycle, thesteam at inlet to the turbineisdry-saturated at pressure
of 35 bar and the exit pressureis 0.3 bar. Determine :

1) The pump work
i) Theturbinework
i) Rankineefficiency
Iv) Dryness at the end of expansion.

Assume, mass flow rate of steam as 12 Kg/sec. 8
SECTION — 11
Unit — 1V

7. @ Draw P-V andT — Sdiagram for asingle stage reciprocating air compressor,
without clearance. Derivethe expression for thework done when compression
IS:
a) Isotherma
b) lsentropic. 8
b) Determinethe size of the cylinder for adouble acting air compressor of 40 kW
indicated power, in which air isdrawn in at 1 bar and 15 °C and compressed

according to the law PV1-2 = constant, to 6 bar. The compressor runsa 100 r.p.m.
with average piston speed of 152.5 m/min. Neglect clearance. 8

OR
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8. @ Show that intermediate pressure in atwo stage reciprocating air compressor

IS a geometric mean of suction and discharge pressures. 8

b) A four stage compressor works between limits of 1 bar and 115 bar. The
index of compression in each stage is 1.28. The temperature at the start of
compression in each stage is 35 °C and intermediate pressure are so chosen

that thework isdivided equally amongst stages. Neglecting clearance, calculate
i) Pressures P,, P; and P,
ii) Isothermal efficiency
i) Delivery temperaturein each stage. 8

Unit =V

9. @ Defineterms:
I) Excessair
i) Stoichiometricair fuel ratio. 4

b) Withthehelp of neat sketch, explain Bomb calorimeter used for determination
of heating value. 4

c) A bomb calorimeter was used to determine calorific value of coal sample

having composition by mass as C = 85%, H, = 4.5%. The following readings

were recorded

mass of coal = 1.0gm
mass of water in calorimeter = 25Kg
mass of fuse wire = 0.02gm

calorific valueof fusewire = 1800kJKg
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water equivalent of calorimeter = 750gm

temperaturerise = 261°C

cooling correction = 0.019°C

partial pressure of water vapour = 7 KPa

Determine HCL and LCV of coal. 8

OR

10. @) Sketch and explain use of orsat apparatus used in determining the percentage
of flue gases. Does this help in controlling combustion ? 8

b) A fuel hasthe following analysis by mass C 85%, H, 12.5%, O, 2% and the
residue 0.5%. The dry flue has the following composition by volume
CO, 9%, CO 1%, O, 7.77% and N,, 82.23%. Determine the air fuel ratio. 8

Unit — VI

11. @ Explainthefunctionandworking of thefollowing:

1) Super heater
ii) Air preheater
i) Spring loaded safety valve. 6
b) Explain awater tube boiler with neat sketch. 6

c) Thefollowing observationswererecorded during aboiler trial of 1 hr duration.
700 Kg of coal of calorific value 30,000 kJ/K g isused to produce 5,250 K g of
steam at a pressure of 12 bar. Dryness fraction of steam is 94%. Temperature
of steam leaving the superheater is 250 °C and temperature of hot well is45 °C.
Calculate:

I) Equivaent evaporation
i) Thermal efficiency of boiler
i) Heat added in superhesater. 6

OR
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12. @ What isthe second law efficiency ? How doesit differ from thefirst law
efficiency ? 6

b) Definetheterms:
1) Availableenergy
ii) Irreversbility
i) Unavailableenergy. 6

c) Calculatethe decrease in available energy when 25 Kg of water at 95 °C mix
with 35 Kg of water at 35 °C, the pressure being taken as constant and the
temperature of the surrounding being 15 °C (Take CIO of water =4.2kJKgK). 6

B/1/11/1,070
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S.E. ( Mechanical) (Semester — 1) Examination, 2011
MANUFACTURING PROCESSES-|

(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. @ Writeadetailed procedure for permeability test for moulding sand. 6
b) Describe the pattern making allowances. What isthe use of contractionrule? 6
c) What do you understand by core, core print and core box ?

OR
2. @ Draw neat sketch of Cupola. Explain the heat zones with the chemistry. 6
b) Explainin brief “shell moulding process’ and bring out its advantages and
disadvantages. 10

3. @ Explainthe process of recovery, recrystallization and grain growth in hot
working of metal. 6

b) What is impact extrusion ? Explain this process and state its specific
applications. 6

c) Compare forging and casting process.

OR

P.T.O.
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4. @) Describe press forging process. How does it differ from drop forging ?
b) Describe:
1) Shot peening
i) Wiredrawing.
c) Differentiate between progressive die and compound die.

5. @ State the principle and working of resistance welding process. Explain with
neat sketchesthefollowing:

I) Resistance spot welding
i) Resistance projectionwelding.
b) Explain oxy-acetylene gaswelding process. Explain characteristicsand
applications of the process.
OR
6. @ What doyoumean by “AdhesiveBonding” ? Explain. Nameany four adhesive
materialsand state application.
b) Compare AC and DC arc welding.
c) Explainthe principle of operation and advantages of the submerged arc welding.

SECTION — 11

7. @ Sketch and explain the construction and working of thetailstock of lathe.
b) What isan all geared headstock ? Describe.
c) Describe types of mandrels with their specific use.

OR
8. @ Explainwith neat sketches any four accessories used in lathe.
b) Highlight the specification of lathe machine.

c) Findthetimerequired for machining of awork piece ¢ 60 mmindia; 200 mm
inlength isturned all over in 6 passes. Thetool approach length is5 mm and
over travel is5 mmfeed rateis 0.6 mm/revn and cutting speed used is40 m/min.

6

12
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9. @ A cam profile having afall of 20 mmin 100° of its angle hasto be milled the
tablefeed screw has4 mm pitch cal culate the angle of inclination of theindexing
head with horizontal. 6

b) Draw the sketch of sensitivedrilling m/c.
c) Explainfollowing milling operationwith sketch:
1) Planmilling
2) Formmilling
3) Gear milling. 6

OR

10. @ Explainfollowing drilling operation with sketch:
1) Countersunk
2) Counterbore.

b) Explainwith sketch sleeve and socket drill holding device. 4
c) What is Reaming ? Sketch a Reamer and show its different parts on it.
Explain ‘Hand of reamer’. 8

11. @ Explainwhat doyouunderstand‘Grain’, Grit, Structure and Grade of grinding

whedl. 8
b) Explainwiththe help of suitable diagram diamond type dressing operation for
grinding whesl.
c) Differencebetween whedl loading and whedl glazing. 4
OR

12. Write ashort noteon:
1) Honing and L apping.
2) Burnishing.
3) Mounting of grinding whesl.

B/1/11/760
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S.E. (Mechanical) (Semester — II) Examination, 2011
ELECTRICAL TECHNOLOGY
(Common to Mech. S/W, Industrial, Production, Prod. S/W)
(2003 Course)

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) Your answers will be valued as a whole.
6) Use of electronic pocket calculator is allowed.
7) Assume suitable data, if necessary.

SECTION —|

1. @) Draw sectional view of two pole d.c. machine (Iabel the various parts). 6

b) A shunt motor takes 20 A at 220V and run at 1500 rpm. Motor has armature
resistance 0.5Q andfield resistance 110Q . If machine has stray losses= 150 W.
Caculate

1) Back emf

i) Mechanical power develop
i) Gross torque developed
Iv) Loss torque

V) Net torque

vi) BHP. 8
c) Statesthe necessity of a starter in D.C. motors. 4
OR

P.T.O.
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2. @ State the various speed control methods used for d.c. series motor. Explain
any one of them with diagram.

b) A d.c. shunt motor runs at 1000 rpm by drawing 8 A current at no load from
250V supply. If motor has armature and field winding resistances 0.2Q2 and
25002 respectively. Calculate the speed when motor takes 50 A. (Assume
flux remains constant)

c) Draw only electrical and mechanical characteristics of d.c. shunt motor.

3. @ Thethree phase power is measured by atwo wattmeter method. The reading
of wattmeters are W, = 2000 W and W, = 500 W. Calculate the total power
and power factor when

1) Thereadingsare +ve
i) The second reading is obtained after reversing pressure coil terminals.
b) Stateand explainfollowing factorsin connectionwithillumination :

I) Utilization factor

i) Spaceto height ratio
i) Depreciation factor
Iv) Beam factor.

OR

4. @ Explainwiththe help of aneat circuit diagram how one wattmeter can be used
for measurement of total three phase reactive power of three phase balanced
circuit. Also draw the necessary phasor diagram.

b) State and explain requirements of good lighting scheme.
5. @ Following testsare obtained when a200V/400V, 5K VA transformer istested
asfollows:
O.C.test — 200V, 0.8A, 72 W, (L.V. Side)
SC.test—16V,20A,80 W (L.V. side)
Calculatethe efficiency and regulation at full load 0.8 p.f. lag.

b) With the help of neat circuit diagram explain procedureto determineregul ation
of three phase alternator by synchronous impedance method.

OR
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6. @ Three phase synchronous generator (alternator) has 10 poles, no. of dots= 60,
conductor per slot = 4, coil span of 150° and flux per pole 0.12 Wh. If
winding issinusoidally distributed and star connected, determinelinevoltage

generated if frequency is50 Hz. 8
b) Write short note on ‘current transformer’ and ‘ potential transformer’. 8
SECTION - B

7. @ Fromfirst principle, derive the expression for torque developed by induction
motor. Also derive condition for maximum torque. And hence draw torque-dip
characteristic of induction motor. 10

b) A three phase, six pole, 50 Hz induction motor develops 5 H.P. at 950 rpm.
What isthe stator input and efficiency of the motor if the stator losses are 300 W
total. (Note neglect mechanical losses and take 1 HP = 735.5 Waitt). 8

OR

8. @ Draw therotor construction diagram of slip ring motor and squirrel cage
motor. Also state their merits, demerits and applications. 10

b) Explainwith suitable diagram star-delta starter used for three phase induction
motor. 8

9. @ Why single phase motor is not self started ? With neat diagram explain
construction, working, characteristic of capacitor slit phase induction single
phase motor. 8

b) Withthe help of neat diagram explain construction, working and applications

of a.c. servomotor. 8

OR
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10. @ Explain construction and working with the help of neat diagram of single
phase split pole motor. State its merits, demerits and any two applications. 8

b) Universal motor — construction, working, applications and its characteristics. 8

11. @ State and explainin detailsthe various factors considered while selection of

electrical drivefor particular application. 8
b) Statethe properties of good heating element. Explain the procedure to design
astrip type heating element used in resistance ovens. 8
OR

12. @ Statethemerits, demeritsand applicationsof group driveand individual drive
system. 8

b) With the help of neat diagram explain construction and working of coreless
induction heating furnace. 8

B/1/11/750
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S.E. (Mechanical Sandwich) (Semester — I) Examination, 2011
STRENGTH OF MACHINE ELEMENTS
(2003 Course)

Time: 3Hours Max. Marks: 100
Instructions : 1) Answer 3 questions from Section I and 3 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) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

SECTION — |
1. 8 Givedefinitionsof following: 4
1) Proportional limit i) Modulusof rigidity
i) Poisson’s ratio Iv) Ultimate strength.
b) Derivetherelation between bulk modulus and Young's modulus. 8
c) Givethestepsin drawing thetypical Mohr’scircle with its nomenclature. 4

OR

2. @ Definefactor of safety for ductile and brittle materials, give four points about
how to select factor of safety. 4

b) Derive an expression for principal stresseson atwo dimensional element
subjected to bi-axial stresses and shear stress. 8

c) A pointissubjected to atensile stress of 60 N/mm? and compressive stress of
40 N/mm?2, acting on two mutually perpendicular planes and a shear stress of
10 N/mn?? on these planes. Determinethe principal stressesaswell asmaximum
shear stress. Also find value of maximum shear stress. 4

P.T.O.
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3.8 A mildstedl link asshown below in Fig. (1) transmitsapull of 80 KN. Find the
dimensions b and t if b = 3t. Further if the original link is replaced by an
unsymmetrical link asshownin Fig. (2) and having samethickness‘t’ find the

new depth b, take permissible stressin tension 70 MPa. 8
e | fi-'_‘{ T,
= . e 5,
s —E T it = |:,{.- e N}
I ':-__ -:I - — 1 . - -! H "'_::-"_. i ! W
o b = Lo I - e i
3 S . 1" . . i =
s E LN TooE o
_1 :-!- :l-:rl . :_'____l
b) Derivetheflexural formulaand stateits assumptions, 8
OR

4. @ Two wooden planks 150 x 50 mm each are connected to form a T-section of
abeam. If amoment of 3.4 kN-m is applied around horizontal neutral axis.
Find the stresses at extreme fibers of the cross section. Also calculate the
total tensile force on the cross-section. 8

b) An I-section beam 350 mm x 200 mm has a web thickness of 11.5 mm and a
flange thickness of 25 mm. It carries a shearing force of 20 tonnes at a
section. Sketch the shear stress distribution across the section and mention
stressvalues at all points of importance on the diagram. 8

5. @ A cantilever beam of 1.5 m long is carrying a point load of 100 N each at a
distance of 0.5 m, 1.0 mand 1.5 m from the fixed end. Draw the shear force
and bending moment diagram for the cantilever beam. 8

b) A simply supported beam 6 mlongiscarrying auniformly distributed |oad of
2 ton/m over alength of 3 m from the right end. Draw the shear force and
bending moment diagramsfor the beam and also cal cul ate the maximum
bending moment on the section. 10

OR
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6. @ A simply supported beam 4 m long is subjected to two point loads of 2 kN
and 4 kN each at a distance of 1.5 m and 3 m from the left end. Draw the
shear force and bending moment diagrams for the beam. 8

b) Shear force diagram for aloaded beamisshownin Fig. (3) below. Determine
the loading on the beam and hence draw bending moment diagram. L ocatethe
point of contraflexure, if any. All thevaluesarein kN. 10

- o
3w 5
- Z — s l .
| !l:'.- N | = _
N T -
P | ™~
I
_p.i 7= L.—_ - !—:__ -5 !=-I
Fig. (3)
SECTION — 11

7. @ A composite shaft consist of a steel rod 50 mm diameter surrounded by a
closely fitted tube of brass fixed to it. Find outside diameter of tube so that
when atorque is applied to the composite shaft. It will equally shared by the
two materials take G__, = 84 GPa and G, = 42 GPa if the torque is
8000 Nm find maximum shear stressin each material and angle of twistina

length of 4 m. 8
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b) A simply supported beam as shown in Fig. 04. Determine the slope at A and
deflection under the heavier load. Take E = 200 GPaand | = 450 x 10° mm?®. 8

B b | SRy
| i
T . ‘f‘ "1;} 1
PRl ra 0 S 12
PR Tt —————
B ' Sl Gt
Fig. 04

8. @ Derivethetorsional equation with usual notationsas:

T_1_G8

J R 1 8

b) The simply supported beam AB is loaded as shown in Fig. 05 find the
slope at ‘B’, ‘C’ and deflection at ‘C’ and ‘D’. Assume E = 200 GPa and

| =2 x 10 mm*, 8
J S ke .
| A5 i e
P T Seasaas Tesaanswn =i
o - -:
pran S
S iR
I e |, i 2
— T =11 T
= dn =y
Fig. 05

9. @ Athinwalled steel cylinder has2 minner diameter and issubjectedto 2.5 MPa

pressure. Using factor of safety 2.0 and yield stress400 M Pafind wall thickness
on the basis of

1) Maximum Shear Stress Theory

i) Maximum Distortion Energy Theory.
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b) Definethefollowingterms:

I) Brittleness i) Toughness
i) Reslience Iv) Tenacity
V) Rigidity vi) Creep. 6
c) Explainin brief the effect of following element on steel to get aloy stedl.
1) Nickel i) Chromium
i) Tungston Iv) Vanadium. 4
OR

10. @ Anoffset link subjected to aforce of 25 kN isshown in Fig. 06. It is made of
grey cast iron FG 300 and factor of safety is 3. Determine the dimensions of
the cross-section of the link. 6

___,.:-':--.._. _.__.-"“““-___
o - L { r P A
-_*—:—- -'—_=--'—E- - ---—-—!—;-:-——!———‘: l:—
il'l'.__-":-”".;=
Ly
"
-

s 1
l‘l

/.-'
TR

N

ig. 06
b) Recommend suitablematerialsfor following components giving reasons :
1) O-ring ii) Self lubricating bearings
i) Connecting Rod Iv) Machinetool spindle
v) Crane hook vi) Valvespring. 6
¢) What do you understand by the following designations of materials ?
) -doc¢|SSI2 i) 30Ni4Crl
i) FG400 iv) 65C6 4
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11. @ A thinspherical vessel of 200 mm radiusisto be designed for internal pressure
of 20 MPawithfactor of safety 2.5. Determine minimum wall thicknessrequired
if normal strain is not to exceed 1.2 x 10-3. Assume yield strength in tension
and shear to be 940 and 450 M Parespectively. Take E = 200 GPaand Poissons
ratio = 0.28. 6

b) A hollow rectangular section shown in Fig. 7 is provided for a 2 m long
columnwithrigid flange at thetop, carrying axia force P. Determine crippling
load for it if it isused with

1) Both ends pinned
ii) Both endsfixed
Assume E = 200 GPa. Use Euler’s formulafor long columns. 6

.. ;
T el L

HEE ! "ﬁ_
& | |
|
b 160w )
s e,
f
| N
v ﬁ I
L. aq i
L 1 G0 o =, i
Fig. 7

c) Show that in a bar subjected to an axial load the instantaneous stress due to
sudden application of aload istwicethe stress caused by the gradual application
of load. 6

OR
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12. @ DeriveEuler’'sformulafor buckling load for column with hinged ends. 6

b) An unknown weight falls 10 mm on to a collar rigidly attached to the
lower end of a vertical bar 4 m long and 30 mm in diameter. If the
maximum instantaneous extension is known to be 4 mm. What is the
corresponding stress and the value of the unknown weight. Take modulus of
Elasticity = 2.05 x 10° N/mm?, 6

c) Anoil container is2 mlong cylinder hearing 600 mm internal diameter with
20 mm wall thickness. Determine hoop stress, increasein length and increase
in diameter for an internal pressure of 12 MPa. Assume E = 200 GPa and
Poisson’s ratio = 0.30. 6

B/l/11/140
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S.E. (Production and Industrial Engg.) (Semester — 1) Examination, 2011
MANUFACTURING PROCESSES-I
(Common to Production SW)

(2003 Course)
Time: 3 Hours Max. Marks: 100
Instructions : 1) Attempt one question from each Unit from each Section — |
and Section — I1.
2) Answers to the two Sections should be written in separate
books.

3) Figuresto the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.

SECTION — |
Unit — |
1. @ Discuss varioustypes of patterns with suitable sketches. 10
b) Explain working of cupolaalong with various zones. 8
OR
2. @ Discuss various methods for testing of sand with suitable sketches. 10
b) Explain varioustypes of coresaong with sketches. 8
Unit — 11
3. @ Explain hot chamber die casting with suitable sketches. 8
b) Explain methods used for inspection and testing of casting. 8
OR
4. @ Explaincentrifugal casting with suitable sketches. 8
b) Discuss casting defects and also suggest remedies for such defects. 8

P.T.O.
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Unit — 111

5. @ Explainback gear mechanism with suitable sketches:

b) Writenoteon:
I) Taper turning attachment
i) Steady and follower rest.

OR

6. @ Explainthread cutting on lathe with neat sketch.

b) Writenoteon:
I) Type of chucks
i) Angle plate and Face plate.

SECTION — 11
Unit — IV
7. @ Explain Sensitiveand Radial drilling machinewith neat sketch. 8
b) Discuss varioustypes of drill with neat sketches. 10
OR

8. @ Explainvarious operations performed on drilling machine with neat sketches.
8
b) Discuss various types of reamer with neat sketches. 10

Unit -V
9. @ Explainworking of universal dividing head with neat sketch.
b) Discuss varioustypes of milling cutters with neat sketches.

OR

10. @ Explain working of crank and slotted quick return mechanism of shaper with
neat sketch.

b) With neat sketch explain column and kneetype milling machine.
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Unit — VI

11. @ Explainguidelinesused for selection of grinding wheels.

b) Explain typesof broaching machineswith suitable sketches.

OR

12. Writenoteon:

1) Super-finishing

ii) Honing

i) Buffing and Polishing.

[3962] — 283

16

B/1/11/160
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S.E. (Production & Industrial Engg.) (Semester — II) Examination, 2011
ENGINEERING METALLURGY -1
(Common to Production S/W)
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Neat diagrams must be drawn wherever necessary.
2) Black figures to the right indicate full marks.
3) Assume suitable data, if necessary.
4) Solve Q. 1 or Q. 2, Q. 3 0or Q. 4, Q. 5 or Q. 6 from Section — I
and Q. 7or Q. 8, Q. 9or Q. 10, Q. 11 or Q. 12 from Section— II.

SECTION - |
1. @ Derive an expression for critical resolved shear stress of asingle crystal. 4
b) Show the following planes and directionsin the cubic unit cell (any four) : 4
(221),(110), (101),[110],[112].
c) Explainthefollowingterms: 4
Recovery, recrystallization, grain growth polygenization.
d) Write anote on defectsin crystal. 4
OR
2. 8 Differentiate betweenthefollowing: 8

I) dlipandtuinning
i) cold working and hot working.

b) What isstrain hardening ? Explain any one mechanism. 4
c) What are classes of engineering materials other than metallic materialswith
example? 4
3. @ Draw self explanatory sketchesfor the following (any four) : 8
1) Creep curve

i) S—N curvefor Aluminium

i) Impact ‘v’ notch charpy specimen
Iv) Rockwell dial of the machine

V) Stress-strain curve for steel.

b) Explain mechanismfor fatiguetypeof failure. 2
P.T.O.
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c) State advantages and disadvantages of the following tests (any four) : 8
1) Rockwell hardness test
i) Ultrasonic NDT test
i) Brinell hardnesstest
iv) Durometer
v) Moh's scale of hardness
vi) Shore’s scleroscope.

OR

4. @ Suggest suitable hardness test (with scale, load if any) (any four) : 8
1) High speed steel tool
i) Milling cutter
i) Fywhed
Iv) White cast iron
V) Brass
vi) Aluminium.
b) Explainfollowing test (any five) : 10
1) Dye penetrant test
ii) Pulse echo method
i) Longitudinal magnitisation using magnaflux
Iv) Creep test
v) X-ray radiography.

5. @ What iscoring ? Suggest suitable remediesto reduce it. 4
b) Explain Hume Ruthery’srulesof solid solubility. 4
c) Find out degree of freedom (F) for the following cooling curve: 4
Pure metal, Binary eutectic.
d) Differentiate between substitutional and interstitial solid solution. 4
OR

6. @ Explainwith microstructure cooling in 1SO-morphous system.
b) DeriveLever Rule.
c) What is Gibb's phase rule ? Explain itsimportance.

L

d) Explainwith example cooling of ‘Layer Type System’.
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SECTION — 11
7. @ Explaintheworking of ‘Resistance Pyrometer’ with advantages and
disadvantages. 6
b) Explain the requirements of Thermocouple. State at |east two types of
thermocouple composition with temp. 6
c) What isage hardening ? State conditions. Explain stepsinvolvein age
hardening. 6
OR
8. @ Explain principle, working, application of disappearing type pyrometer. 6

b) Writeformulaof Hall-patch equation in grain refinement. Advantages of grain
refinement over the other method. 6

c) What ismartensitic transformation ? Explain. Write two metal/alloy which
show martensitic transformation. 6

9. @ Suggest suitable metals and production processin detail for thefollowing : 8
1) Self lubricated bearing
ii) Electrical contacts
iif) Cermets.
b) What is powder conditioning ?

c) State advantages and disadvantages of powder metallurgy method. 4
OR
10. @ Which methodswill you recommend for the manufacturing of powders of the
following metals? 4
i) Cu i) Fe jii) Ni iv) W

b) Explain‘Sintering’.
c) Withflow chart explain following (any two) :
1) Cemented carbide
ii) Electrical contact material
iif) Diamond impregnated tool
Iv) Frictionmaterial.
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11. @ Differentiatebetweenthefollowing:
) H,embrittlement and H,, attack

ii) Dry corrosion and wet corrosion
i) Cathodic and anodic inhibitors.
b) Writeanoteon ‘lon Implantation’.

OR

12. & Write note on (any two) :
1) Anodising
i) Thermal spray deposition
lif) Stress-corrosion cracking.

b) Explain physical vapour Deposition (PVD).

c) Explain surface preparation techniquesfor plating or coating.

12

B/I/11/150
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S.E. (Production and Industrial Engg.) (Semester — 1) Examination, 2011
INDUSTRIAL ENGINEERING AND MANAGEMENT
(Common to Production SW)

(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) 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 — |
Unit — |
1. @) Definelndustrial Engineering. Writein brief history and devel opment of
Industrial Engineering. 8
b) Explain contribution of FW. Taylor and H.B. Maynard to thefield of Industrial
Engineering. 10
OR

2. @ Draw and explain flow process chart of any one job done at your workshop. 10
b) Define productivity, factor productivity and total productivity and explain

land, machine manpower and materials productivity. 8
Unit — 1
3. @ Explaintheterm*®Rating” inworking measurement study. What arethedifferent
methods of Rating ? 8
b) Definework sampling. Explain how the standard timeis cal culated using work
sampling study ? 8
OR

P.T.O.
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4. @) Explainthefactorsthat affect performancerating.

b) What are the techniques used to reduce work content ?

Unit — 111

5. @ Explainjobanalysisindetall.
b) Explain what do you mean by “Anthropometry”.

OR

6. @ Explain, what are the different types of wages ? Explain the factorswhich
influence the wage system.

b) What are the effects of light, noise and vibrations on human performance ?

SECTION — I
Unit — 1V

7. @ What arethe 14 principles of management ? Explain any four in brief.

b) Define group dynamics, explain the characteristics and objectives of group
dynamics.

OR

8. @ Differentiate clearly between wide and narrow span of management.

b) Explain characteristics of Joint Stock Company with its advantages and
disadvantages.

Unit =V

9. @ Explain Porter and Lawler’smotivation model in brief.

b) Explain how information flowsin an organization.

OR

10

10
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10. @ Explaindifferent leadership styleswith block diagram. 8
b) Explainwritten, oral and non verbal communication with its advantages and
disadvantages. 8
Unit — VI

11. @ Explaindifferent financial ingtitutionsin Indiaand explainther roleinindustrial

devel opment. 8

b) Defineutility. Distinguish betweentotal utility and marginal utility. 8
OR

12. @) Define cost. What are the different types of cost ? 8

b) Explainbreak evenanalysisin brief. 8

B/1/11/160
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S.E. (Elex. and E and TC) (Semester — I) Examination, 2011
SEMICONDUCTOR DEVICES AND CIRCUITS
(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) Use of logarithmic tables slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.
5) Assume suitable data, if necessary.

SECTION — |

1. @ A bar of n-typesilicon haslength of 4 cm and circular cross-section of 10 mm2.
When it is subjected to avoltage of 1V applied acrossits length, the current
flowing throughitis5mA. Calculate:

1) Concentration of free electrons.
ii) Drift velocity of electrons.

Assume charge on one electron as 1.6 x 10712 C, mobility of free electron as

1300 cm?/V —S. 8
b) The GaAs P system semiconductor is suitable for LED’s. Justify. 8
OR

2. @ Calculate the majority and minority carrier concentration in silicon at room
temperature of 27°C, if

i) N, =107/cm3

i) Np =5 x 10%/cm3 8
b) For asemiconductor, explain difference between :

1) Intrinsic and extrinsic semiconductor

ii) Diffusion and drift current. 8

P.T.O.
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3. @ The voltage across a silicon diode at room temperature of 300° K is0.71V,
when 2.5 mA current flows through it. If the voltage increasesto 0.8V,
calculate the new diode current. 8

b) Draw linear piecewise model of diodewith
) Re=0
i) FiniteR. 8
OR

4. @) A step-graded GermaniumP-N junction hasNy = 103N A and N, corresponds

to 1 atom per 108 Germanium atoms. Cal cul ate the junction potential.

Assume h, = 2.5 x 10%/cm?

Atom density of Ge = 4.4 x 1022 atoms/cm?. 8
b) ExplainV-I characteristics of arectifier diode and define dynamic and static

resistance in forward bias condition. 8

5. @ Data sheet for a JFET indicates that, |55 = 10 mA and VGS(OFF) = —4V.

Determinethedrain current for

i) Vgg=0V
i) Vgg=—1V
i) Vg =—4V. 6

b) Draw transfer and drain characteristics of JFET and define the following :
) Ipss
i) Vp

i) V asorpy 6
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c) For thecircuit showninfigure 1, JFET has|yqg= 10 mA, VGS(OFF) =—4V.
Calculate:

) Vaso
i) oo
il) Vpso: 6

Figurel

OR

6. @ Draw draincharacteristicsof JFET and show different operating regionsof it.
State applications of JFET in these operating regions. 6

b) For aJFET, if Ipgg=20mA, Vg opr) =—5V and gy, = 4 MA/V, determine
OmandlpatVgg=—4V. 6
c) Forthecircuit showninfigure 2, determine:
) Z,
i) Z,
iii) A,
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For JFET gm =2 mA/V, r;=50kQ.

6
L L il i
J'i-' _ I oo
T
) Figure?2
SECTION — 11
7. @ Draw construction, transfer and drain characteristics of E-MOSFET and
explainitsoperation. 8
b) Forthegivencircuitinfigure3
T+ P
I
L EE
— Ajr— o -I_. —II — -y -
| e
e g T
o L, . W
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i
SR T
"'l-

e
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Figure3

CelculateV g, Ip andV pg, For MOSFET, assumelp o = 6 MA, V g oy =8V,
Vesin =3 V.

OR
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8. @ Explainnon-ideal current-voltage characteristicsof E-MOSFET.

b) For thecircuit showninFigure4, calculateVg, Ip, Vps

Figure4

[3962] — 302

9. @ Draw small signal low frequency h-parameter model of BJT in CE configuration

and explain significance of each parameter.

b) Deriveexpressionsof A| R, A, withthe help of h-parametersmodel of BJT in

CE configuration.

OR
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10. @ For the BJT circuit showninfigure5, determineA|, R;, R, and A, . Assume

for BJT, hg = 1.1KQ, he, = 50, h,, = 25 x 1074, h = 2.5x107° A/v. 9
II|.': - O
l‘ T
":T-F E-'-h l|.-:"_"‘_— "'E- | !E.- -
. ’ =
; | ] J . . .r
=
N
1 L —.—-I| .II"II,-{;
‘Il"'r | ": ;"" |£:- _r -rf'h '__"_I_'_
|| i = e e f, ':Er_' 1
. l R
M T _1J %
q
Figure5
b) Compare CE, CB and CC configurations of BJT Amplifier w.r. to :
) R
i) R,
i) A,
iv) A, 9

11. @ Draw frequency response of a RC coupled BJT amplifier and define the
following:

I) Lower cutoff frequency
i) Higher cutoff frequency
iif) Bandwidth
Iv) Gain-bandwidth product. 8
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b) For an amplifier, mid band gain is 100 and lower cutoff frequency is 1 kHz.

Find gain at frequency of 20 Hz. 8
OR

12. @ Thefollowing measurementsweretaken whiletesting an amplifier using square
waveinput :
I) For squarewaveinput frequency of 5kHz, therisetime of the output wave
formt, = 20 psec.
i) For sguare wave input frequency of 100 Hz, thereisasagof 1V in25V
amplitude as observed on CRO. Determine bandwidth of the amplifier. 8

b) Explain effects of coupling, emitter or source bypass and stray capacitors of
frequency response of RC coupled BJT or JFET amplifier. 8

B/1/11/670
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S.E. (Elex. & E. & TC.) (Semester — II) Examination, 2011
ELECTRONIC CIRCUITS AND APPLICATIONS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : i) Solve Q. 1 or Q. 2, Q. 3or Q. 4, Q. 5 or Q. 6 from Section — I
ii) And Q. 7 or Q. 8, Q. 9 or Q. 10, Q. 11 or Q. 12 from

Section — I1.
iii) Answers to the two Sections should be written in separate
books.

iv) Neat diagrams must be drawn wherever necessary.
v) Black figures to the right indicate full marks.
vi) Assume suitable data, if necessary.
vii) Use of logarithmic tables, slide rule, mollier charts, electronic
pocket calculator and steam tables is allowed.

SECTION — |

1. @ A symmetrical 5 KHz sguare wave whose output varies between + 10V and
—10V isimpressed upon the clipping circuit shownin Fig. (1), AssumeR =0
andR =2MQ andV =0. CalculateV , sketch the steady state waveform. 8

Rélﬂ_ﬂ_
W W
—1 _
e A5y T_ — -
Fig. (1)
b) Discussin detail ‘Latch up’ in CMOS circuits ? 8

OR

P.T.O.
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2. @ For thecircuit showninFig. (2) :
i) Analyzethe circuit and findV  in terms of voltage across each capacitor
i) SketchVC,, VC, andV g

i) How thiscircuit isdifferent from ahalf wave doubler ?

|.'.'-'

; ]_ ] If i 2
;___' ;; <. _
B — - . Rt
Mo <. —-
—=<- L
Fig. (2

b) What do you understand by MOSFET scaling ? List the parameters being
scaled, hence find scaling factor for :

1) Gatearea
i) Gate capacitance

i) Channel resistance.

3. @ Discussthe significance of following datasheet specifications of power BJT,

) T,

jmax 1

ii) SOA ; Iii) Oic; V) Ppmax
b) Explainthe switching characteristics of apower MOSFET with neat diagram.

OR

8

8
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4. @ For the circuit shown in Fig. (3), caculate the value of R, and R,max. The
LED requires20 mA current to glow ‘ON’. Assume B, . =55, B, . = 100;
and Vg, =03 V. 8

"n

/T ."J Lo — o

<K,
E':__é'.; TelkE =
Ty
o — e - - I- ':';_
e — "
Fig. (3)
b) Compare power BJT and power MOSFET with respect to following
8

parameters:

1) Temperature coefficient ;

ii) On state voltage drop ;

i) Control circuit ;

Iv) Construction and symbol.

5. @ Discuss, with necessary diagram of class B push pull amplifier with driver and
output transformer. 8
i) Draw thewaveform for Vg, I, 1g,, I,
ii) Justify the name push-pull givento amplifier.
b) A class-A transformer coupled load produces harmonic amplitudesin the "

outputs as ;
B,=15mA B,=110mA  B,=8mA

B,=4mA B,=2mA B,=1mA
1) Determinethe percentagetotal harmonic distortion.

i) Assume second identical transistor isused along with asuitable transformer
to provide push-pull operation. Use the same harmonic amplitudes to

determinenew THD.

OR

|, and load voltage.
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6. @ A transformer coupled classA amplifier drivesa16Q speaker througha3.87: 1
transformer, using power supply of V .= 36V, the circuit deivers 2W to the
load. 10

Calculate:
) P, across transformer primary ;
i) V| ac;
iii) V. attransformer primary ;
Iv) Thermsvaue of load and primary current. ;

b) Draw and explain Quasi-complementary push-pull amplifier. 8
SECTION — 11
7. @ Explainfollowing termsrelated with tuned amplifier : 10

1) Resonant frequency ;
i) Impedance of tuned circuit ;
i) Frequency response ;
Iv) Quality factor ;
v) Relation of Q and bandwidth.

b) A BJT hasthefollowing parametersh, = 1KQ h,_ =100, h andh negligible
C. =3 PF. The collector current is 10 mA at room temperature. The short

circuit current gainis 10 at frequency 10 MHz. Calculatefo, £, f.. 6
OR
8. @ A FET having g =6 mA/V hastuned anode load, consisting of 2400 uH
inductance of 5Q in parallel with acapacitor of 2500 pF. 8
Find:

1) Resonant frequency ;

i) Tuned circuit dynamic resistance;
i) Gain at resonance;
iv) Band width.

b) Draw and explain Hybrid = — model of BJT. Explain each component of hybrid
n model, withtheir typical values. 8
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9. @ For afeedback amplifier shownin Fig. (4); identify feedback topology with
proper justification. ThetransistorSareidentical calculate: 8

) Ay
i) Ry
i) Ry

if,h =2KQ, h_=10% h_=10°A/, h_= 200.

—_— e i T
S - -4
-i';_l _I:“"_ . i k.2
A 1 o T e
_ -] e
|'!I- -
- = L
J:-::_. ﬂlﬂ".ﬁ-—%_ .:_'-: - |I -
T B
- ] | - aL
Fig. (4)

b) Thefrequency of oscillation of Colpitts oscillator isgiven by :

1

27[ L &
C, +C,

f,=

Where L, C,, C, are the frequency determining components such a circuit
operates at 450 KHz with C, = C, what will bethe oscillation frequency if the
value of C, isdoubled ?

OR
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10. @ Anamplifier without feedback givesafundamental of output of 36 V with 7%
second harmonic distortion when input is 0.028 V. 8

1) If 1.2% output is fed back to input in a negative voltage series feedback,
what isthe output voltage ?

i) If fundamental output is maintained at 36 V but the second harmonic
distortion is reduced to 1% what isinput voltage ?

b) A crystal hasfollowing parametersL = 0.33 H, C = 0.065 pf. CM = 1pF and
R =5.5KQ find: 8

I) The seriesresonant frequency ;
i) Q factor of crystal.

11. @ Explaindifferent typesof regulator with itsblock schematic. Suggest suitable
use of each regulator. 6

b) Design the voltage regulator as shown in Fig. (5) to operate from asupply of
18V to provide 12 V with amaximum load current of 50 mA.

I) Give selection of zener diode

if) Assume calculation current 10% of || max find Ry, Ry, Ry, R,. 8
‘i
l. '.I J __l.___-
‘ =y r- e
T T
I
- ..-.
e, e T T .
il
-
T UL
> — - - —- ! —=
Fig. (5)
c) Explainfoldback current limiting circuitin detail. 4

OR
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12. @) Designanadjustableregulator using LM 337 which will satisfy therequirements
as output 7 to 15V, output current 1 A. Assume | e 100 puA, R = 240Q. 8

b) Theemitter follower regulator isto supply aload current of 500 mA at 10.3V.
The unregulated dc power supply varies from 15— 20 V. Use zener of 11V,
which requires minimum base current 2 mA, for stable operation. The series
pass transistor has parameters, h, =50, V__=0.7V,r = 20Q, h_= 100Q
Determine: 10

I) Value of zener biasresistance
i) Power dissipation at zener and transistor

iii) S, : variaionin V, for variation in V; from 15t0 20 V at I, =500 mA

constant

iv) VariationinV jfor load variationfrom50 mA at V; = 15V constant.

B/l/11/985
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S.E. (Instrumentation and Control) (Semester — I) Examination, 2011
SENSORS AND TRANSDUCERS -1
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B.: i) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4, Q. No. 5,
or Q. No. 6 from Section I and Q. No. 7 or Q. No. 8, Q. No. 9
or Q. No. 10, Q. No. 11 or Q. No. 12 from Section I1.

ii) Answers to the two Sections should be written in separate
answerbooks.

iii) Neat diagrams must be drawn wherever necessary.

iv) Figure to the right indicate full marks.

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

vi) Assume suitable data, if necessary.

SECTION -1
Unit -1

1. @ Draw and explain potentiometersfor Linear and Angular displacement
measurement. Also mention wire materials used. 10

b) Explain the concept of loading effect on potentiometer. Also explain other

characteristics of potentiometer. 8
OR
2 a Explainworking and constructional details of types of strain gauges. 10

b) A straingaugeisbonded to abeam 0.1 mlong and has cross-sectional aread cm?.
Young's modulus for steel 207 GN/m?. The strain gauge has an unstrained
resistance of 240Q and a gauge factor of 2.2. When aload is applied, the
resistance of gauge changes by 0.013Q .Calculate the changein length of the
steel beam and the amount of force applied to the beam. 8

P.T.O.



[3962] - 313 2- AR AN AR

Unit - 11
3. @ Draw and explain details of flapper-nozzle transducer for displacement
measurement. 8
b) Draw and explain Translational and Rotary Encoders. 8
OR

4. @ Draw and explain fibre-optic displacement measurement techniques.
b) Draw and explain working details of inductive and capacitive proximity sensors. 8

Unit — I1I

5. @ With neat sketch, explain the details of the following manometers:
1) U-tube manometer

ii) Differentia-pressure U-tube. 8

b) With neat sketch, explain Ring-balance type manometer.
OR
6. @ Draw and explainindetailshigh pressure measurement technique using

Bridgeman'stype. 8
b) Draw and explain high pressure measurement techniques using capacitance

deltacell. 8

SECTION — 11
Unit - IV

7. @ With neat sketch, explain Low-pressure measurement using McLeod Gauge. 10
b) Draw and explain vacuum measurement using thermal conductivity gauges. 8
OR

8. @ Explainindetailstemperature measurement using :
1) Bimetallicthermometer
i) Fluid expansion type. 10
b) Explainindetailserrorsinfilled-in system thermometers. 8
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Unit -V

9. @ A platinum resistance thermometer has aresistance of 140.5Q and 100Q at

100 and 0° C respectively. If its resistance becomes 305.3Q2, when it isin

contact with ahot gas. Determine the temperature of the gas. The temperature
coefficient of platinumis0.0039/°C.

b) Draw and explain different lead-wire compensation circuitsfor RTD. 8
OR
10. @) Explain seebeck effect. Compare different types of thermocouples with
metal-alloys used, range, sensitivity and accuracy. 8
b) Explain any one type of the non-contact type temperature measurement
techniques. 8

Unit - VI

11. @ What is SPL ? Explain sound-level meter.
b) Draw and explain capacitive microphonein details.
OR
12. @ Explainin detailstorsion-bar type torque measurement techniques.
b) List out different miscellaneous sensors. Explain any two in details,

B/l/11/225
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S.E. (Instrumentation and Control) (Semester — 1) Examination, 2011
NETWORK THEORY
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section | and 3 questions from
Section 11.

2) Question Nos. 5 and 10 are compulsory. Out of remaining
attempt 2 questions from Section | and 2 questions from
Section 11.

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

4) Neat diagrams must be drawn wherever necessary.

5) Use of Logarithmic Tables, Side Rule, Mollier Charts,
Electronic Pocket Calculator and Steam Tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. 8 Explainthefollowingrules:
1) Kirchhoff’svoltagelaw 4
i) Voltagedivision and current division. 4
b) Determine the reactance of a 50 uF capacitor in ad.c. supply and also in an
a.c. supply of 100 Hz. 8
OR
2. @ Determinethe current through resistance R, in the circuit shownin Fig. 1. 8
— =T A

-

e T .. 1
FERUITNEE E

- =
-..lr -__-_ E I % Fﬂg F! .-.tl

‘Fig el
P.T.O.
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b) Determinethe current in resistance of 10Q inthecircuitandfind V, as
shown inFig. 2. 8

.

a1

e

L
- fa,
- i
oL . T
-y
—
4 H

F e o
s

3. @ Redlisethefollowing impedancefunctioninfirst cauer formsof L C network. 8

12s* +10s° +1
3s° + 25
b) List properties of RC driving point impedance function. 8

OR

Z(s)=

4. @ List propertiesof RL driving point impedance function. 8
b) Animpedance function at the input of a network is represented by
S +5s+4
s +2s
find first Foster RC form. 8

Z(s)=

5. @ State and prove Millman’'s Theorem. 8
b) Determine the maximum power delivered to the load, asshownin Fig. 3. 10
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SECTION — 11

6. @ Definethefollowing functions of two port network.
I) Voltage Transfer Ratio
ii) Current Transfer Ratio
i) Transfer Impedance

Iv) Transfer Admittance

o N N NN

b) Find the driving point impedance of the circuit shownin Fig. 4.

T o 1 - B -

J'l..'fu.r-lf.;_'_-_"_"qﬁ;hl’m_li 111 /—‘

———— L —_—— I.l j—
T s F —

S <L i
|

&

L r

. o’
F|-=-_._]

"
OR

7. @ Draw the poles and zeros for 8

_(s+D(s+3

Ve (s+2)(s+4)

and evaluate V (t) by making use of pole-zero diagram.

b) Mention necessary conditions for
1) Driving point function 4

i) Transfer function. 4



[3962] — 319 4 AR AN

8. @ Write short noteon:

1) Transmission (ABCD) parameters 4

i) Hybrid (H) parameters. 4

b) Draw and explain series and parallel connection of two port Networks. 8
OR

9. @ Writeshort noteonY and Z parameters.
1) Network Diagram
ii) Basic Equation
i) Conditions of symmetry and reciprocity
Iv) Relationship between Z andY parameter.

o N N NN

b) Find the transmission parameters for the ckt shownin Fig. 5.

- - =
—p L I-_' i T - R

_Ir—‘—-' ety I FATFIRY

—
1 -
1 e
LR
H

=

= e
re e

T —

10. 8 Explain basic typesof filters. 10

b) Write down the general procedure to find transfer function of Chebyshev
filter by considering thefollowing :

I) ‘E’ calculations
ii) Order of filter n
i) Design parameter BK
Iv) Normalizing and multiplying factor

N N B N B

v) System function.

B/1/11/215
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S.E. (Printing Engg. and Communi. Tech.) (Semester — II) Examination, 2011
TECHNOLOGY OF PRINTING MATERIALS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) All questions are compulsory.
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.

SECTION -1
1. A) Explaintherole of Aluminum asaimage carrier inthe Lithography. 8
B) Describethe classification of Polymerization. 8
OR
1. A) Explaintherole of copper in printing. 8
B) Explain various types of plastics used in packaging. 8
2. A) Explainthe procedure of making Negatives and Positivesin brief. 8
B) Explaintherole of variousingredients used in photographic emulsion. 8
OR
2. A) Explain the procedure of preparing the screen by photographic method. 8
B) Explaintherole of fountain solutioninthelithography. 8
3. A) Explainthetype of ink used in Gravure printing process with properties. 9
B) Explaintheroleof additivesin printing ink along with suitable examples. 9
OR
3. A) Explain the procedure of measuring the viscosity of the paste ink. 9
B) Explainthedifferent types of pigmentsused in printing inks. 9

P.T.O.
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SECTION -2

4. A) Explainthelight fastness and rub resistance properties of ink with suitable
examples.

B) Describe the procedure of determining moisture content in the paper.

OR
4. A) Differentiate between processinks and Spot/Special inks. 8
B) Writetheimportance of thickness of the paper with referenceto the procedure
of thickness gauge. 8

5. A) Draw aneat diagram of Fourdrinier machine and name the parts.
B) State the importance of thefillersin the paper.

OR
5. A) Comment on any two : 8
I) Beater ii) Conical refiner i) Hydrapul per
B) Describein detail thetheory of internal sizing in the paper. 8
6. A) Describe in short any two : 9

I) Bursting strength
i) Acidity and pH

i) Brightness.
B) Writein detail the procedure of determining the grammage of paper. 9
OR
6. A) Comment on any two : 9

I) Tensilestrength
i) Dimensional stability
i) Opacity
B) Describein detail the procedure of determining the ash content in the paper
and state the importance of ash content in paper with respect to printing. 9

B/I/11/115
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S.E. (Chemical) (Semester — I) Examination, 2011
CHEMISTRY -1 (2003 Course)
(Common to Bio-Tech)

Time: 3Hours Max. Marks: 100
Instructions : 1) Answer 3 questions from Section I and 3 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) Assume suitable data, if necessary.

SECTION — |
1. @ What ishyper conjugation ? Explain relative stability of primary, secondary
and tertiary carboniumion. 6
b) Explainaromaticity of following compounds:
1) Quinoline
ii) Cyclopropenium cation

i) Cyclo heptatriene. 6
c) Write ashort note on inductive effect. 4
OR

2. @ Defineand explainwith suitable examples.

1) Electrophile

i) Nucleophile
i) Heterolysis. 6
b) What is resonance effect ? Explain conditions necessary for resonance. 6
c) Write anote on tautomerism. 4

P.T.O.
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3. @ Predict the products (any three) :

1) Acetone warmNaOH >

i) Sodium ethonate —SeTOIYSS

ii) CH,—CH,— CH—cH, —aCNaOH

|
Cl

20% H_SO,
90°C

b) What is Grignard reagent ? Discussits reactionsin preparation of primary,
secondary and tertiary alcohols from aldehyde and ketone. 6

Iv) Tertiary butyl acohol

c) Write ashort note on Aldol condensation.
OR

4. @ WhatisSN’ reaction ? Discussits mechanism with suitable examples. Discuss
any two factors affecting the same. 6

b) Givethe mechanismsfor
I) Kolbesynthesis ii) Sulphonation of benzene

¢) Discuss mechanism of Favoraskii rearrangement.
5. @ Predict the products. 6

NPZIEN Ha | NY
|) o ——
P

Na™MH -

110" C

iii) Quinoline_ HNO;+H.SO,

b) What is conformational isomerism ? Discuss conformation of n-butane with
energy profilediagram. 7

c) Give one method of preparation of each 1) Furan 2) Indole. 5

OR
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6. 8 Whatisgeometrical isomerism ? Explainit with suitable example. 6
b) Assign R and S configuration. 4
Br CHO
) HO- Clt—COOH i) H- c|: — COCH,
o O
c) Explan:

1) Pyridineismore basic than pyrrole.
ii) Furanismorereactivethan benzenein electrophilic substitution.
i) Electrophilic substitution in five membered heterocycles.

Iv) Thiopheneis more stable than furan and pyrrole. 8
SECTION — 11

7. @ Definesurfacetension of aliquid. Explain any one method for determination
of surface tension. 6
b) Write a short note on Bragg's equation. 6

c) Afirst order reflectionisobtained froman angle 10.4°. Calculatethedistance
between the various plans (A =1.54A°). 4

OR

8. @ Explainviscosity of aliquid. Give experimental method for determination of a
viscosity. 6

b) What isvapor pressure of aliquid ? Explain one method for the determination
of vapor pressure.

c) Write a short note on Parachor.

9. @ Derivekinetic gasequation.

AN & =2 &

b) Derivethefollowing termsfrom kinetic gasequation.
1) Daton’'slaw i) Boyle'slaw
c) Write ashort note on Rault’s law. 4

OR
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10. 8 Derivethe expressionsfor the critical constantsin terms of Vander Waals
constant ‘a’ and ‘b’. 6

b) What is meant by RM Svelocity, average velocity and most probable velocity ?
How they arerelated to each other ? 6

c) Oxygenat 1 atm pressure and g°C has adensity of 1.4290 gm/lit. Find the
RM S velocity of oxygen molecule. 4

11. @ Whatiscalligative property ? Show that elevationinaboiling pointisacolligative
property. 7

b) Write anote on abnormal colligative properties of solution. 7

c) A solution of an organic compound containing 20 gm per litre had an osmotic
pressure 2.51 atm. at 27°C. Calculate the molecular weight of thecompound. 4

OR

12. @ What isosmotic pressure of aliquid ? Give the method for determination of a
osmotic pressure. 7

b) Explainelevationinboiling pointisacolligative property. 7

c) A solution of 0.278 gm of an organic compound in 55.6 gm of acetate
had its B.P. raised by 0.472 °C. Find the molecular weight of the compound.
(Kb for 1000 gm solvent is 1.72). 4

B/1/11/210
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S.E. (Chemical) (Semester — I) Examination, 2011
ENGINEERING MATHEMATICS - 111
(Common to Printing/ Polymer/Petrochem. /Petroleum/Bio. Tech.)
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) In Section I attempt Que. 1 or Que. 2, Que. 3 or Que. 4,
Que. 5 or Que. 6. In Section II attempt Que. 7 or Que. 8,
Que. 9 or Que. 10, Que. 11 or Que. 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 non programmable electronic pocket calculator is
allowed.

6) Assume suitable data, if necessary.
SECTION — |
1. a) Solvethefollowing differential equations(any three) :
) (D?+3D+2)y=¢" +cos(e)
i)y (D*+2D*+1)y=x’cosx

i)y (D*+1)y =secx [By variation of parameters]

2
iv) xzd—{—xd—y+4y=cos(|ogx)+xsin(|ogx). 12
dx dx
b) Solve X - _ dz_ . 5
1 1 (@A+2xy+3XYy9)(x+y)z

OR

P.T.O.
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2. @ Solvethefollowingdifferential equations(any three) :

2
) 4

dx?

2
aR(l—x)
P

+a’y =

i) (D*-2D+1)y=xe*sinx
2

Iii) % + Yy = cosecx [By variation of parameters]
X

2
V) @+x)2 3 @Y 4y = 2snflog s X)) 12
dx dx
b) The acceleration components of aparticle moving in aplane are given by

d’>x dy d%y dx
—=b— —=a-b—
dt>  dt and dt? dt
where a, b are constants. If the particleisinitially at rest at the origin, then
show that the path of the particle isacycloid. 5

3. @ A horizonta tie-rod is freely pinned at each end. It carries a uniform load
W kgs per unit length and has ahorizontal pull P. Find the central deflection

and maximum bending moment, taking the origin at one end. 8

b) An éelastic string istightly stretched between two points, distance! apart. Itis
initially displaced so that it takes the shape of aparabolagiven by the equation
y(x,0) =k (Ix — x?). When in this position, it is released from rest. Find the
subsequent motion of the string. 8

OR
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4. @ A bar of unit length, hasits ends kept in melting ice. Heat is supplied at the
centre, sothat initial temperaturedistributionis

u(x,0) = 2X OSXS%
= 2(1-Xx) 1 <x<1
Find the subsequent temperature distribution. 9

b) Inachemical transformation of certain substance following equations appear

d—X+lx =0

dt

dz

—=My and X+y+z=n

dt

where [, m, n are constants. Obtain solution for z, subject to the conditions

dz
g at=0

5. @ Find the Fourier transform of
f(x) = 1-x3 [x|<1
= 0, |x|>1
and henceevaluate
f‘”(xcosx—sinx)cosgdx. ¢

3
0 X

b) Find the Fourier cosine transform of the function
f(x) = cosx, O<x<a
=0 X>a

c) Solvetheintegral equation

[f (x)cosAx dx =™ 1 >0 6
0

OR
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—X2
6. @ Show that the Fourier transform of € % Isitself. 8

2
b) Use Fourier transform to solve the equation ?B_ltj = % O0<X<o, t>0
X
subject to the following conditions

) u(0,t)=0 t>0
i) u(x,0) =1, 0<x<1
=0, x>1
i) u(x,t) is bounded. 9

SECTION — 11

7. @ Find the Laplace transform of (any two) : 6

.
) e SN2t

0

e*™gn3(t-3), t>3

i) F(t)= {O, (3
iii) e"'sintU(t—m)+sin2t§(t —m/4)

b) Find the inverse Laplace transform of (any two) : 6

1) Iog(g]

.. 1
) (s+1) (s° +1)

(Use convolution theorem)

i) ————
) s*+4s+29
c) Evauateusing Laplacetransform 4

j e sin’tdt
0

OR
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8. @ Find the Laplace transform of (any two) : 6

t
i) cosht| tcosht dt
0

... 1-cost

1))

iii) sinvt

b) Find the inverse Laplace transform of (any two) : 6

. afs-2
I) cot (T)

i) 6s—4
s? —4s+ 20
S
—6s°+11s— 6

i)

c) Find the Laplace transform of following periodic function 4

f ()= t, O<t<m
= -t m<t<2m and f (t+2rn) =" (t)

9. @ Find the constants m and n such that the surface mx?® — 2nyz = (m+ 4)x Wwill

be orthogonal to the surface 4x%y + z° = 4 at the point (1, -1, 2). 5

b) Show that F = (6xy +z°)i + (3x* - z) j + (3xz* - y)k isirrotational. Find the
scalar ¢ suchthat F= V. 6
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c) Using Stoke'stheorem evaluate j 4ydx + 2zdy + 6ydz where Cisthe curve
C
of intersection of x®+y?+2z°-6z=0 and z=x+3. 7
OR
10. @) A particleismovingaongacurver = (t* - 4t)i + (t* + 4t) j + (8t* = 3t*) k.
Find the tangential and normal components of acceleration at t = 2. 4

b) With usual notations establish the following (any two) : 8

ERY {B.V(}ﬁ _ 3(5'F)5(5'T) _(a-b)

r r rs

n n+l

i V-{r V(i)] _Nnn-2)
r r
iiiy Vx[ax(bx)|=axb
¢) Using Divergencetheorem evaluate || (yzzzi_ + 2% + x%y%k ) dS whereSis
S

the upper part of the sphere x* + y* + z* = 9 above the xoy — plane. 6
t

11. @ Using Laplace transform solve % +y(t)-2] y(t)dt= % y(0) =1. 5
0

1
b) Show that thevelocity potential ¢ = Ea(x2 +y% - 27°) satisfiesthe Laplace's

equation. Also determine the stream lines. 6
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c) Thetransfer function of an non-interacting systemisgiven by 5

G(s) = R
(S,5+1) (S,s+1)

Where R, is the process gain and 3,3, are time constants. Derive the
relationshipsfor height level of the second tank with applying step change.

OR

12. @ Using Laplacetransform solve 5

d’y _dy ot ’
——+2—=—+y(t)=te ; 0)=1, 0)=-2
e y(t) y(0) y (0)

. . K-y .
b) Test whether the motion specified by 4= X2ty ,K is constant is a

possible motion for an incompressible fluid. If so determine the equations of

streamlines. 6
c) Thetransfer function of a second order system is given as 5
6
G )=——
©) s®+1.8s+1

Determine overshoot, decay ratio, period of oscillation and y (t),, -

B/I/11/255
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S.E. (Chemical) (Semester — I) Examination, 2011
FLUID FLOW OPERATIONS
(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) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

4) Assume suitable data, if necessary.

SECTION — |

1. @ Write short noteson : 12
1) Need and scope of fluid flow studies
i) Viscosity of liquids and gases
i) Continuum hypothesis.

b) Determineintensity of shear of an oil having velocity 1.2 Poiseand isused for
lubrication in the clearance between a 10 cm diameter shaft and its bearing.
The clearance is 0.001 m and the shaft rotates at 200 rpm. 4

OR

2. @ The place between two paralel plates 4 mm apart is filled with an oil of
specific gravity 0.85. The upper plate of area 800 cm? is dragged with
congtant velocity 0.75 m/sby applying forceof 0.2 N toit. Assumelinear velocity
distribution and calculate: 8

I) Velocity gradient
i) Dynamic viscosity of oil in CP
i) Kinematic viscosity of ail in stokes
b) Defineand explainthefollowings: 8
1) Specificweight
i) Vapour pressure
i) Specific volume

IV) Specificgravity
P.T.O.
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3. @ Derivetheequation for hydrostatic equilibrium.
b) Describe advantages and disadvantages of manometers.

c) Find depth of a point below water surface in the sea where the pressure
intensity is100.55 kN/m?. Specific gravity of seawater is1.025.

OR

4. @ DeriveEuler’'sequation of motion.

b) Two tanksarefilled with water of specific weight 9.81 kN/m3. Bottoms of the
tanks are connected to an inverted U tube manometer containing oil having
specificweight 7.85 kN/m?. Find the difference in pressure between two tanks
when the manometer givesreading 0.8 m.

c) Write short noteson :
I) Streamlineand equipotential line
i) Rotational andirrotational flow.

5. @ DeriveBernaulli equation of mechanical energy balance.

b) Water at 20°C is pumped at constant rate of 12 m? per hour from a large
reservoir resting on the floor to open top of an experimental absorption tower.
The point of discharge is 5 m above the floor and the frictional losses in the
100 mm diameter pipefrom reservoir to thetower amount to 2.5 Jkg. At what
height in thereservoir must bethewater level kept if the pump can deliver only
1kw ?

OR

6. @ Sulphuricacidof specific gravity 1.3isflowing through apipeof 5cminternal
diameter. A thin tipped orifice of 1 cm diameter is fitted in the pipe and the
differential pressure shown by the mercury manometer is 10 cm. Calculate
weight of acid flowing per hour. Assume the coefficient of discharge as 0.61.
Density of mercury is 13600 kg/m3.

b) What is Pitot tube ? How isit used to measure velocity of flow at any point in
pipe or channel ?

c) Justify thefollowing statements:

1) Coefficient of discharge of an orificemeter is much smaller than that of
venturimeter.

ii) Ratio of throat diameter to inlet diameter of venturimeter ranges generally
between 0.25 to 0.75.

10
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SECTION — 11

7. @ The resistance R experienced by a partially submerged body depends upon
the velocity u, length of the body L, viscosity of theliquid u, density of the
liquid p and acceleration dueto gravity g. Establish asuitablerelationinvolving
dimensionless groups. 9

b) For laminar flow of Newtonian fluid through inclined pipe obtain the equation
for velocity distribution and prove that,

anal

whereall notationsare usual. 9
OR
8. @ Write short noteon : 6

1) Kinematicsmilarity
i) Dynamicsimilarity.

b) Derive Hagen-Poisseuilli equation for steady laminar flow through circular
conduit. 6

c) A 600 mm diameter pipe carriesliquid of density 1000 k%g at arate of 600

LPM. Length of the pipeis 3.5 km and viscosity of theliquidinitially is0.015
stokes. Calculate power required for pumping. Now if the viscosity of the
liquid changes by factor 10 dueto increased temperature, compute new power
required for pumping. Assume other conditionsto be exactly same. Usefanning

friction factor f = 0'3326 for turbulent flow if necessary. 6
Re™
9. @ What ishydrodynamic boundary layer ? Describe growth of boundary layer
over aflat plate. 8

b) Deriveexpressionsfor thefollowing:
1) Displacement thickness
i) Momentum thickness.

OR
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10. @ If thevelocity distributioninlaminar flow isgiven by 8

u u )
u=2| = |y -| =
5 y 52 y
where all notationsare usual.

Find out displacement thickness §* and momentum thickness ¢ .

b) Discuss importance of boundary layer in Heat and Mass transfer. 6
c) Define: 2
1) Laminar boundary layer
ii) Turbulent boundary layer

11. @ Explainthefollowing termsinthe operation of centrifugal pump. 6
I) Cavitation
i) NPSH
i) Priming
b) The discharge through a pipeis 200 |pm. Find the loss of head in the pipe
when it is suddenly enlarged from 150 to 300 mm diameter. 4

c) Inapipeof diameter 300 mm and length 75 m water isflowing at avelocity of
2.8 m/s. Find head loss due to friction.

Take kinematic viscosity of water y=0.012 stokes. 6
OR
12. @ Describedifferent minor lossesin pipefittings. 6

b) Two reservoirs with adifference in elevation of 15 m are connected by three
pipes in series. The pipes are 300 m long of diameter 30 cm, 150 m long of
diameter 20 cm and 200 m long of diameter 25 cm respectively. Thefriction

factor ‘f’ intherelation : 10
_fLv?

2.9.d
For the three pipes are 0.018, 0.020 and 0.019 respectively which account for
friction and all losses. Further the contraction and expansion are sudden. The
loss coefficient for sudden contraction from 30 to 20 cm is 0.24. Determine

theflow rateinIps.

f

B/lI/11/205
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S.E. (Petroleum/Petr ochemical/Polymer) (Semester — 1) Examination, 2011
HEAT TRANSFER
(2003 Course)

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 the right indicate full marks.
4) Assume suitable data if necessary.
5) Use of logarithmic table, electronic pocket calculatorsis
allowed.

SECTION — |

1. 8 Explainthefollowings: 16
1) Thermal Diffusivity
i) Newton's Law of Cooling
i) Stefan-Boltzmann Law of Radiation
Iv) Thermal Resistance
v) Fourier's Law of Heat Conduction
vi) Thermal Conductivity.

OR

2. @ A plane wall is 150 mm thick and its wall area is 4.5 m2 If its thermal
conductivity is9.35 W/m °C and the surface temperatures are steady at 150 °C
and 45 °C, determinei) Heat flow acrossthe planewall; ii) Temperature
gradient in flow direction. 8

b) AnAluminium plate 50 mm thick whose onefaceismaintained at 250 °C and
other face at 50 °C. Thermal conductivity k )y =225 W/m °C, calculate the
rate of the heat transfer per unit area through the given plate. 4

c) Caculatetherateof the heat transfer per unit areathrough acopper plate45 mm
thick whose onefaceis maintained at 350 °C and other face at 50 °C. Thermal
conductivity K copnery = 370 W/m °C. 4

P.T.O.
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3. @ Explainwith the necessary expression the term “L ogarithmic mean areafor
the hollow cylinder”. 9

b) Derive the necessary expression for the heat conduction through a hollow
cylinder under thefollowing cases i) Uniform thermal conductivity K and
i) Variable thermal conductivity given by theequation K =K, (1 + 3 T). 9

OR

4. & A wall of afurnace is made up of inside layer of silica brick 120 mm thick
covered with alayer of magnesite brick 240 mm the temperature at the inside
surface of silicabrick wall and outside surface of magnesite brick wall are at
725 °C and 110 °C respectively. The contact thermal resistance between the
twowalls at theinterfaceis0.0035 °C/w per unit wall area. Estimate the rate
of the heat loss per unit are and temperature drop at the interface.

Therma conductivity Kgjicaprick = 1.7 W/m°C
Thermal conductivity Ky ognesite Brick = 2-8 W/m °C. 10
b) Writeanote on critical thickness of insulation. 8

5. @ Writeanoteon heat transfer by Natural Convection. Differentiate between

Natural Convection Vs Forced Convection. 12
b) Write anote onthermal boundary layer. 4
OR
6. @ Writeanoteon Overall Heat Transfer Coefficient. 6
b) Discuss any five dimensionless by numbers used in heat transfer studies. 10
SECTION — 11
7. @ Discussthe concept of Black Body with neat diagram. 6

b) Prove that the total Emissive Power of diffuse surfaceisequal to n timesits
Intensity of Radiation. 10

OR
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8.

10.

11.

12.

a) Writeanote onAbsorptivity, Reflectivity and Transmissivity of radiation and
based on above define the followings : Black Body, White Body and Opague
Body.

b) Discussin detail Kirchhoff’slaw.

a) Discussindetall Parallel, Counter flow and Cross flow heat exchangerswith
neat diagrams.

b) Discusswith neat diagram Direct and Indirect Contact Type Heat Exchangers.

OR

a) Definetheterm“Logarithmic MeanTemperature Difference”. Derivethe
necessary equation for the LM TD for parallel type heat exchanger.

b) It isdesired to heat 4450 kg/h of cold benzene from 27 °C to 49 °C by using
hot toluene which is cooled from 71 °C to 38 °C. Benzene flows through the
inner pipein counter current manner to toluene. Find thelog mean temperature
difference for the given case.

Explainthefollowing termsin detail : Evaporator Capacity, Evaporator Economy,
Boiling Point Elevation, Materia and Enthal py balancesfor single effect evaporator.

OR

Define evaporation withitstheimportance and state the classification of evaporators
and explain any one evaporator in detail.

10
6

14

16

16

B/1/11/120
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S.E. (Computer Engg.) (Semester — II) Examination, 2011
MICROPROCESSORS AND INTERFACING TECHNIQUES
(2003 Course)

Time: 3Hours Max. Marks: 100
Instructions : 1) Answer 3 questions from Section I and 3 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) Assume suitable data, if necessary.

SECTION — |

1. @ Draw and explain theinternal architecture of 8086 up.
b) Explain 8086 minimum system configuration with suitable diagram.
OR

2. @ Differentiate between memory mapped 1/0 and 1/0O mapped I/0O.

b) What ismemory segmentationin 8086 ? Explainit with asuitable diagram. 8
3. @ Differentiate between assembler directivesand instructions. Givetwo examples
of each.
b) What is addressing modes of 8086 ? Explain it with any one example. 8

OR

4. a) WriteaALPto calculate the length of the any string. Write appropriate
comments.

b) Explainthefollowing instruction with one examplesof each:
i) Cdl
i) RET
i) RCR
iv) MOV SB.
P.T.O.
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5. @ Explaintheinitialisation sequence of 8259 PIC. 8
b) Draw and explaininternal architecture of 8253. Explain any two operation
mode of 8253. 10
OR
6. @ Explainthefollowingterms: 8
i) Cascading
i) Palling

i) Buffered mode
Iv) Automatic EOI.

b) Give the control word format for 8253/54 write a program to initialise
counter 2 in mode 0 with a count of CO38H. Assume address for control word
register = OBH, counter 0 = 08H, Counter 1 = 09H and counter 2 = OAH. 10

SECTION — 11

7. @ Explainin brief the 1/0O ports of 8255 PPI. 8

b) What ishandshaking ? Draw and explain the centronix type interfacing to
interface the printer to 8255. 8

OR

8. @ Explainthefollowingsignal functionsof 8279 : 8
) SLy-SLs
i) BD
iii) IRQ
iv) STB
b) Draw andexplainin brief 8251. 8
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9. @ What isD/A converter ? Explain the different sources of errorsin DAC.
b) Write a short note (any two) :
1) Dataacquisition system
i) LVDT
i) Flow sensor.

OR

10. @ Explaintheworking of any one temperature transducer.

b) Explain the different conversion technique of ADC.

11. @ What is POST ? Enlist the different steps of POST process.

b) What is PSP ? Draw the structure of PSP,

OR

12. @ WhatisaTSR ?WriteaTSR program to give a beep sound, when any key is

pressed.

b) What isthe use of - Com file ? Differential between - Com and - EXEfile.

10

10

8

B/1/11/890
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S.E. (Civil) (Semester — I) Examination, 2011
ENGINEERING MATHEMATICS -111
(2003 Course)
Time: 3 Hours Max. Marks: 100

i) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6 from Section I and Q. No. 7 or
O.No. 8, Q. No. 9 or Q.No. 10, Q. No. 11 or
Q. No. 12 from Section II.

ii) Answer to the two Sections should be written in
separate answer-books.

iii) Neat diagrams must be drawn wherever necessary.

Instructions :

iv) Figures to the right indicates full marks.

v) Use of electronic pocket calculator is allowed.

vi) Assume suitable data, if necessary.
SECTION — 1

1. @ Solvethefollowing differential equations (any three) :
) (D2-1)y= €* sin e*X+cos g*
i) (D2+4)y =xsinx
i) (D3+8)y=x*+2x+1
iv) (D2 + 1) y = cos ecx (By variation of parameters)

2
V) X2 (](|]|—2y—3g—y+5y=x2 Log x
X X

b) Solve
4d—u: V-u= v
X dx
given u=20 & v=100when x =0.
P.T.O.

OR

12
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2. @ Solvethefollowing differential equations (any three) : 12

2
i) (1+x )2 %+(1+x)j—i+y:23in Log (1 + X)

g2 d &3
D (dxy © di * g]y =~z (By variation of parameters)

ii) (D3—1)y = (& + 1)?
ivV) (D2+3D +2) y = &
v) (D3 +4D)y =sin 2x

dy dz

dx
b) SOIVe;E’>z—4y_4x—22_2y—3x S

3. @ For astrut of length L freely hinged at each end, the differential equationis

dy ~WL? . (7x
= sinl —
o e (1)

8
L2

8(Q-P)

Prove that the deflection at the centre of the beam is and the

L2

— El 2
bending moment is where Q= ——

8(Q-P)’ L* -
b) A string is stretched and fastened to two points L apart. Motion is started by

: o . TIX L :
replacing thestring intheform uzasnT fromwhichitisreleased at time

t = 0. Find the displacement u (X, t) from one end.

0°u ¢
ot>  ox?

(Use wave eguation :— =

OR
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i V (,t) =0, vt
V) V(x,00=V 0, O<x<L. 8
b) A weight of 3kg stretchesaspring to 15 cm. If thisweight ispulled down 10cm

bel ow the equilibrium position and given adownward velocity 60 cm/sec.

Determine the amplitude, period and frequency of the motion. 8
5. @ Solvethefollowing system by Cholesky’s method. 9

4, + 2%, + 14x5 =14

2Xq + 17X, —9X5=-101

14x, —5X, + 83x5 = 155

b) Compute y (0.1) and y (0.2) by Runge Kutta method of 4t order for the
differential equation

d
Y xy+y yO) =1 . 8
dx

OR
6. @ UseEuler’'sModified method to find the value of y satisfying the equation

d
& =Log(x+Y),y (1) =2for x=1.2,x = 1.4 correct up to three decimals

takingh=0.2 8
b) Solve the following system of equations by Gauss - Seidal Method

27X, +6X,—X53=85

6X; + 15X, + 2X3 =72

Xq + X, + 54x5 = 110. 9
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SECTION — 11

7. @ Thefirst four moments about the working mean 25 of adistribution are
—1.1, 89, —110 and 23300. Find the first four central moments, coefficient of

skewness and kurtosis. 5
- - 12 3
b) The probabilities of A, B and C of hitting the target are 23 and 2
respectively. Find the probability that at |east two hit the target. 4

c) Obtaintheregression linesfor thefollowing data.

X 7 2 11 4 6
7
y 9 10 | 06 8 7
OR
8. @ Obtain the correlation coefficient for the following data
X 1 4 3 6 2
6
y 0.2 0.8 0.6 11 0
b) Number of road accidents on a highway during a month follows a Poisson
distribution with mean 5. Find the probability that in acertain month number
of accidents on the highway will be
I) greaterthan 3
ii) lessthan 3. 5

c) In a preliminary examination 2000 students appeared in Engg. Maths 111.
Average marks obtained were 50% with standard deviation 5%. How many
students do you expect to obtain at least 60% of marks , supposing that
marksare distributed normally ?

Given Area corresponding to 3=2is0.4772. 5
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9. @ Find the magnitude of tangential and normal components of acceleration for

apaticlemoving dongthecurvex =t2+ 1,y =4t—3,z=2t2—6tat t = 2. 6
b) Find the directional derivative of ¢ =€ cosyz at (0, 0, 0) inthedirection

. T
of the tangent to thecurvex =asint,y =acost,z=atatt = e 5

c) Prove. (any two) 6

10. &) Show that the Vector field given by
E=(2x23+6y) | + (6x—2yz) j + (3?22 —y?) k isirrotational . Find the
scalar function ¢ suchthat = Vv ¢. 6
b) Prove that
viE) =€+ ?er : 4
c) Show that the vector fieldF =f(r) r isalwaysirrotational. Determinef(r)

such that v 2f(r) = 0. 7
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11. & Find thework done in moving a particle along the curve given by x2 = 4y
and 3x3 =8z from x = 0 to x = 2 under the field of force given by
F=3x?i+(2xz-y)j+zk 5

b) Verify Green'stheorem for thefield F =x?i + xy j over theregion R
enclosed by y = x2 and y2 = x. 6

c) Evaluate | | (x37+y%j+ 2% ) dS where Sisthe surface of the sphere
S
X2 +y2+z°=1 6
OR
12. &) Evaluate [ F.dF where f = (2x+Y) | + (3y—x) | and Cisthestraight line
C

segment joining pointsA (0, 0) and B(3, 2). 5
b) Evaluatethe surfaceintegral || (xi +yj— 22k ) .dS where Sisthe curved
S

surfaceof the cylinder x2 + y2 = 4 bounded by z =0 and z = 2. 6

c) Use Stoke's theorem to evaluate J£ (VxF).dS

where E = (x3—y3)] —xyz ] +y3 k and Sisthesurface x2 + 4y2 +z22 —2x = 4
above the planex = 0. 6

B//11/515



AR [3962] — 253

S.E. (Civil) (Sem. — I) Examination, 2011
STRENGTH OF MATERIALS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer three questions from Section — I and three questions
from Section — II.

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. @ Draw and explaintypical stress-strain diagram for ductile material. 4
b) Derivethe expression for change in length of atapered circular rod. 4

c) A sted tube 2.4 cm external diameter and 1.8 cminternal diameter enclosesa
copper rod 1.5 cm diameter towhichit isrigidly connected at the two ends. If
at atemperature of 10°C, thereisno longitudinal stress, calculate stressesin

the rod and tube when the temperature is dropped to — 200°C. Assume 8
E, = 1¥10° N/mm?  Eg = 2.1x10° N/mm?
Oy, =18x107°/°C o =11x107°/°C

OR

2. @ A copper sleeve, 21 mm internal and 27 mm external diameter, surrounds a
20 mm steel bolt. One end of sleeve being in contact with the shoulder of the
bolt. The sleeve is 60 mm long. After putting arigid washer on the other end
of sleeve, anut is screwed on the bolt through 10°. If the pitch of the threads
Is 2.5 mm, find the stresses induced in the copper sleeve and steel bolt. Take
E, = 200 GN/mm and E_, = 90 GN/mn, 8
P.T.O.
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b) A sted rod is 15 mlong and is at a temperature of 15°C. Find free expansion of

the length when the temperature is raised to 65°C. Find the temperature stress
produced when

I) The expansion of the rod is prevented.
i) Therod is permitted to expand by 6 mm.

Take 0.=12x10"°/°C and E = 200 GN/mm?. 8
3. @ Sketch the shear force and bending moment diagrams showing salient values
for the beam loaded as shown in Fig. 3.1 8
F A Jkn
' ol l -
R S

& kv M

U8
/%K e %1,_ LAY - AN A m cefpn m—wy%/

Fig. 3.1

b) Three beamshavethe samelength, the sameallowable stressand same bending
moment. The cross sections of the beams are a square, a rectangular with
depth twice the width and a circle. Determine the ratios of weights of the
circular and rectangular beams with respect to the square c/s beam. 8

OR

4. @ Shear force diagram for aloaded beam is as shown in Figure 4.1. Determine
theloading and draw bgndi ng moment diagram showing all salient points. 8

% e
T 1 -ﬁﬂ‘z’*ﬂ
L . . Z.
A B }
sy
IR ‘J

RN

AT 4 gk ,..‘Wm;g_,_‘,_w JAS TN

Fig. 4.1
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b) A timber beam 16 cm wide and 20 cm deep is to be reinforced by bolting on
two sted flitches each 16 cmx1cm in section. Find moment of resistance when

I) theflitches are attached symmetrically at the top and bottom.
ii) theflitchesare attached symmetrically on theleft and right sides.

Allowable stressin timber is6 MN/mm?2. What isthe maximum stressin steel
in each case ? Take Eq = 20 Eper. 8

5. @ A simply supported beam carries UDL of intensity 10 kN/m over its entire
span of 5m. The cross section of the beam isas shown in figure 5.1. Draw the
shear stress distribution diagram and cal culate ratio of average shear stressto

maximum shear stress. 10

{50 h—y
£ iy

| |
0 trin

!

18
e
~ 2wy
Fids 5.1

=]

0

b) A steel shaft ABCD is subjected to torques as shown in figure 5.2.
1) Determinerelativetorquesat fixed end
i) Draw torsional moment diagram

i) Find maximum shear stress and angle of twist.

Take G = 80 GPa. 8
il ~—+
N
o
LA S
e 29 e Bm e
Fig.5.2,

OR
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6. @ A beam is constructed of two 50 mmx250 mm in cross section that are
attached by 25 mmx300 mm boards as shown in Fig. 6.1. The boards are
nailed to the beams at a longitudinal spacing of 110 mm. If each nail has an
allowable shear force of 1350 N, what isthe maximum permissible shear force

lV’ ?

A

B AN AT SR By S
r ' e e
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b |
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|
1
i
!
!

i

Fig. 6.1

b) A circular solid shaft transmits 115 kW at 300 rpm. If permissible shear stress
is75 N/mm? and allowabletwist is 1.5° in alength of 3 m, determine diameter

of shaft.
Take G = 80x10° N/nm?.

SECTION — 11

7. @ Atapointinapieceof material, thereisatensile stress of 90 MN/m? upon the
horizontal plane and compressive stress of 45 MN/m? upon vertical plane
along with shear stress of 45 MN/m? on each plane. Determine

1) Principal stresses and i) respective planes.

10
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b) A solid shaft is subjected to bending moment of 2.3 kN.m and a twisting
moment of 3.45 kN.m. Find the diameter of the shaft if the permissibletensile
and shear stresses for the material of the shaft are limited to 703 MPa and
421.8 M Parespectively. 8

OR

8. @) Atapoint in astrained material the principal stresses are 100 MN//m? (Tensile)
and 50 MN/m? (compressive). Determine the resultant stress in magnitude and

direction on aplaneinclined at 50° to the axis of major principle stress. 8

b) Figure 8.1 showsthe state of stress of apoint in two dimensional stress body.

Determine magnitudes and directions of

1) Principle stresses

i) Maximum shear stress. 3
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9. @ A masonry chimney 25 m high of uniform circular cross section, 4 m external
and 2 minternal diameter is subjected to horizontal wind pressure of 1.2 kN/m?
of projected area. Find the maximum and minimum stressintensities at the

baseif the specific weight of masonry is 22 kN/m?. 8

b) Derive an expression for Euler’scritical load for acolumn having one end

hinge and other fixed. 8
OR

10. &) A rectangular pier is subjected to a compressive load of 450 kN as shownin

fig. 10.1. Find stressintensities on all the four corners of the pier. 8

Fig. 10.1
b) Find Euler’s crushing load for a hollow cylinder cast-iron column 200 mm
external diameter, 25 mm thick, 6 m long and hinged at both ends. If

E = 120 GN/m?, compare the load with crushing load given by Rankine's
formulaassuming o, =550 MPaand a= %600' For what length of column

would these formul ae give the same crushing load ? 8
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11. @ A beam 6 mlongisloaded as shown infigure 11.1. If the flexural rigidity of
the beam is 8x10* kN/m2, find

I) Deflectionsat ‘B’ and ‘C'.

i) Slopeat ‘A’ and ‘D’. 9
1okt 200k M
ol S
e B et/ :
?mk_ﬁ"hﬁ prary
Fig.11.1

b) A simply supported beam 5 m long carries concentrated loads of 10 kN each

at points 1 m from each end.
Cdculate:
1) Maximum slope and max. deflection
ii) Slope and deflection under the point |oads.
Take EI = 1.2x10% KN/m?2,
Use Moment Area Method. 9
OR

12. @ A simply supported beam of 4 m span is carrying a point load of 40 kN at a
distance of 3 m from the left end. Calculate slope at the two supports and

deflection under theload. Also cal cul ate maximum deflection.

Take El = 2.6x10" N - nv? 9
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b) For thebeam showninfigure12.1, using conjugate beam method, determine:
1) Slopeat end ‘A
ii) Deflection at point ‘B’

i) Maximum deflection. 9
200kN
§%~ Ly B 1 mmem
*__ — Bim — li’_,g;—n g
Fig. 12.1

B/I/11/500
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S.E. (Civil) (Semester — I) Examination, 2011
ENGINEERING GEOLOGY
(2003 Course)

Time: 3Hours Max. Marks: 100

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

SECTION — |
1. @ What ismetamorphism ?What are the agents of metamorphism ? Explainthe
role of metamorphism. Describe the types of metamorphism. 12
b) Writeanote on weathering. 4
OR
a) Write detailed noteson':
I) Structures of Sedimentary rocks. 5
if) Classification of Igneous rocks based on SO, %. 5
b) Write notes on (any two) :
I) Clastic Texture. 3
i) Organic Deposits. 3
i) Sub Divisions of Geology. 3
2. @ Defineafault. Describe the parts of fault and their types. What isthe
engineering significance of fault ? 12
b) Note on Recumbent fold. 4
OR

2. Writebriefly on:
a) Concordant and discordant Igneous intrusions.
b) Strike and dip.
c) Horst and Graben.

© & & ®
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3. @ Writean essay on varietiesand distribution with origin of DeccanTrap Basalt. 10

b) Write notes on (any two) :

» Gondwana System. 4
 Products of Volcanoes. 4
* Vindhyan Building Stones. 4
* Interna Structure of Earth. 4
OR
3. @ Writenoteson:
* Name the types of landslides. 3
* Isoseismal lines. 3
b) Write in short about Physiographic divisions of India 4
c) Write an explanation of orogenic and epirogenic mountains. 4
d) Quartz and Calcitelook alike. What physical property distinguishes quartz
and calcite ? 4
SECTION — 11
4. Write noteson : 4 each
a) Importance of length and number of core pieces during drilling.
b) Limitationsof drilling.
c) ImagelInterpretation.
d) Storage and indexing of core pieces.
OR
4. 8 GlI.S. and applicationsof it inCivil Engineering. 6

b) What are the observations and precautionsto be taken during drilling at a
project site ? Explain with suitable examples. 10
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5. Write briefly onwith sketchesif any :

a) Cone of depression and Radius of influence. 6
b) Requirement of Good building stone. 6
c) Contact springsin Deccan trap area. 4
OR
5. @ What are artesian wells ? Explain various conditions |eading to formation of
it with neat sketches. 8
b) What are mass movements ? How can we minimise/ prevent it ? 8
6. @ Discuss Geological conditions suitable for reservoir sites. 6
b) Influenceof divisiona planeson tunnelling work. 6
c) Treatment to dykes and features crossing dam alignment. 6
OR
6. @ Under what conditions|eakage occursbelow the dam ? Explain with suitable
examples. 6
b) Feasibility of tunnelling through tectonic areas. 6

c) Importance of surface survey in the selection of adam site. 6

B/1/11/390
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S.E. (Civil) (Semester — I) Examination, 2011
ENGINEERING ECONOMICS & MANAGEMENT
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer 3 questions from Section I and 3 questions
from Section II.
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. & Givethedefinition of Demand and Supply. Explain with the help of suitable
example, how to calculate equilibrium price with the variable demand and

supply. 6
b) Explainindetail law of Substitution. 6
c) Explaintheterm: Marginal Utility with the help of suitable example. 6
OR
2. @ Givedefinitionsof following: 6
1) Assets
2) Liabilities
3) Cost
4) Vdue
5) Price
6) Investment.
b) Explainthe Elasticity of Supply and Elasticity of Demand. 6
c) What are the basic assumptions made for the study of Law of Demand and
Law of Supply ? 6
3. @ Explainthelifecycleof aproduct with the help of suitable examples and with
neat diagram. 8
b) What are the characteristics of perfect competition ? Give one example to
elaborate your points. 8
OR

P.T.O.
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4.

10.

12.

a) Give advantages and disadvantages of small scale industry.
b) Explaintheterms GNP and GDP.

a) Writeadetail note on SEBI.

b) What are the types of capital ? What are the differences between them ?
OR

a) Explainindetaill BOT system of contracting.

b) ExplainthetermAnnuity. How itiscalculated ?

SECTION — 11

a) Writein detall the working of Cooperative Society.

b) What isthe meaning of Delegation of Authority ? Explain with suitable
example.

c) What ismeant by Scientific Management ?
OR

a) Write down the contributions by Fayol in the development of Management.

b) What are advantages and disadvantages of partnership ?
c) Explainindetail any two principlesof Management.

a) Explainthe use of Decision tree.
b) What istheimportance of training ? Give advantages and disadvantages of

the same.
OR

a) What arethedifferent leadership styles ? Explain with suitable example.

b) Explain benefit cost analysiswith following considerations
1) Concept 2) Implementation
3) Advantages 4) Disadvantages.

a) Explaintheory X andtheory Y.

b) Explaintheimplementation of M/Sfor Construction industry.
OR

a) What arethe Deming’s 14 Principles ? Explain any onein short.
b) What are the advantages and disadvantages of Trade Unions ?

R X = < ]

o]

=

R & &N &

B/1/11/370
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S.EE. (Civil) (Semester — 1) Examination, 2011
FLUID MECHANICS-I
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions. i) Answer three question from Section | and three questions from
Section 1.
i) Answer to the two Sections should be written in separate
answer booklet.
1ii) Neat diagrams must be drawn wherever necessary.
Iv) Black figures to the right indicate full marks.
v) Your answer will be valued as a whole.
vi) Use of electronic pocket calculator is allowed.
vii) Assume suitable data if necessary.

SECTION —|

1. &) A skater weighing 800 N skates at 54 km/hr on ice at zero degree centigrade.
The average skating area supporting him is 10 cm? and the effective dynamic
co-efficient of friction between the skatesand iceins 0.02. If thereisactually
athinfilm of water between the skates and theice, determineits average

thickness, 9

b) What issurface Tension ?What isthe unit of it ?Do you think it'salineforce ?
Derive the expression of pressure intensity for a droplet and sphere. 9

2. @ Derivethehydrostatic law showing pressure at any point below free surfaceis
givenby p=Yh. 4
b) Draw the neat sketch of a Micro Manometer. 4

c) Derivethe Continuity Equationinthreedimensionsin Cartesian co-ordinate. 8

3. @ Whatisflow net ?Provethat in any flow net the stream lines and equi potential
lines are orthogonal to each other. 4
b) Writein detail about Siphon along with necessary equations. 4

c) Derivetheexpressionof Dischargefora‘V’ notch. Isend contraction applicable
to ‘V’ notches ? Do you think velocity of approach can be considered in ‘V’
notch ? 8

P.T.O.
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4. @ Define orifice and state what is Vena Contracta ? Derive that coefficient of
velocity isequal to x/(4hy)°%°, where x and y are the co-ordinatesand ‘h’ is

the head for the flow ? 8
b) Draw the neat sketch of aVenturimeter and show al the parts. 4

c) Draw the neat sketch of a Pitot Tube and state the importance of it. What do
you mean by stagnation point ? 4

5. @ A solid circular cylinder of radius ‘r’ and height ‘h’ is floating in water. The
specific gravity of thematerial of the cylinder is0.64. Find the minimum ratio
r/hfor which the cylinder will float in water withitsaxisvertical andit will be

just stable. 8
b) A plane flow has velocity componentsu = x/T, v=—y/T and w =0, where T
isthe constant having the dimension of time. Isthe flow incompressible ? 8
SECTION — 11
6. @ Writeindetailsabout Buckingham- Theorem. 6
b) Discuss about Reynold’'s Model Law. 6

c) The discharge over a hydraulic structure is a function of velocity, head of
water, depth and acceleration due to gravity. Find the‘ i’ terms. How many
repeating variableswill bethere? 6

7. @ Discussin detail about the flow between two parallel plates, (both the plates
are at rest). Give your comment about the shear stresses at the lower and
upper plate. Find the relation between the maximum vel ocity and the average
velocity. 8

b) Anoil of mass density 950 kg/m? and dynamic viscosity 1.5 poiseis pumped
through a 100 mm diameter pipe. The length of the pipe is 600 m. The flow
rateis 0.01 m¥s.

Calculate the Reynolds Number of the flow. What would be the power input if
the overall efficiency of the pumpis 75% ? 8
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8. @ Velocity distribution in a turbulent flow of water through a 60 cm diameter
pipeisgivenby [v =3+ (1/3) logy] whereV’ isthevelocity at adistance‘y’
normal to the pipe boundary. The shear stress at a point 12 cm from the
boundary is 25 N/cm?. Calculate the Prandtl’s Mixing Length coefficient. 8

b) Prove that for Turbulent flow the velocity distribution in rough pipes the
expression is

VIV, =5.75log,, (y/k) + 8.5

The symbols stand for their usual meanings. 8

9. @ u/U=Sin(ITy/2d). Determine the energy thickness 5 . 8

b) What do you mean by separation of Boundary Layer ? Describe it with the
help of a diagram. What do you mean by adverse pressure gradient ? ISt
good for fluid flow ? 8

10. @ Derive Hagen-Poiseuille Equation for laminar flow through acircular pipe.
Expressit in terms of both discharge and average velocity. 8

b) Explain Prandtl’sMixing length theory along with diagram. 4

c) Explainin detail about Moody’s diagram. Do you think for higher Reynolds
number the friction factor is not dependent on ‘Re’ ? Give your answer with
validlogic. 4

B/1/11/380
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S.EE. Civil (Semester —11) Examination, 2011

SURVEYING —|
(2003 Course)
Time: 3Hours Max. Marks: 100
SECTION — |
1. @) Describethecollimation method of reducing thelevels, comparethe collimation
method with the rise and fall method. 6
b) Thefollowing notesrefer to the reciprocal levelstaken with adumpy level : 6
Instrument station Staff readings on Remarks
A B
A 1.03 1630 AB =800m
B 095 1540 R.L.of A=450m
Find

1) TrueR.L.of B
i) Combined correction for curvature and refraction
i) Theerror in collimation adjustment of the instrument.

c) Find the height of Tee-beam above the floor level. The R.L. of the floor is
100.855 m, and the staff reading on thefloor is2.055. The reading on the staff

held upside down against the underside of the beam is 3.565 m. 6
OR
2. @ Explainfully the process of reciprocal levelling and stateits advantage. 6
b) State and explain the various axes of dumpy level. 6
c) Definefollowingterms: 6
1) Height of Instrument i) Pardlax
i) Lineof sight Iv) Back sight reading.

P.T.O.
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3. @ Givelist of temporary and permanent adjustments of a Transit Theodolite. 6
b) Explain how would you measure with theodolite avertical angle. 4

c) What is meant by face left and face right of theodolite ? How would you
changetheface ?What instrumental errorsare eliminated by faceleft and face

right observations, 6
OR
4. @ What do you understand by Galestraverse system ? How are the calculations
are made ? 4
b) Following are the lengths and bearings of traverseABCD : 8
Line Length, m Bearings
AB 248.00 30°
BC 320.00 140°
CD 180.00 210°

Calculate thelength and bearing of theline DA.

c) Definetraverse. Draw aneat sketch of open and closed Traverse ? Also state

the circumstance under which you would prefer open and closed traverse. 4
5. @ How would you determine the multipling and additive constants of a
tacheometer ? 6
b) State any four advantages of Tacheometric survey. 4
c) Determinethe distance between theinstrument station P and the staff station Q
fromthefollowing data: 6
R.L. of theinstrument axis = 200.150m
vertica Angle = 3°4%
staff readings = 1.450, 0.900, 0.350
Also determine R.L. of Q, Take M =100 and C = 0.0.
OR
6. @ State any four characteristics of contour lines. 4

b) Define contour. State various uses of contour maps. 6
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c) A tacheometer is used to obtain the difference of levels between two points
A and B. Theinstrument is set up at another station C, and the following

observations were made 6
Staff at Vertical Angle  Stadia Readings

A —6°30 3.500, 2.815, 2.130

B —8°30 1.870, 0.990, 0.110

If the R.L. of A is 100.00, determine the R.L. of B. Also determine the
horizontal distance of A from C. Take M = 50.00 and C = 0.50.

SECTION — 11
7. @ What are the different types of horizontal circular curves ? How would you
select most suitable type for aparticular site ? 4
b) Explainthefollowing: 6

I) Tangent point and point of curve
i) Deflection angle and angle of intersection
i) Normal chord and sub chord

c) Listthevariousmethods of setting out asimplecircular curve. Explain briefly
the Rankine method of deflection angles. 6

OR

8. @ Two tangents intersect at the chainage 2000 m, deflection angle being 30°.
Calculate the length of first and last subchord. Take peg interval = 30 m and
Radius of curve = 300 m. 6

b) Draw aneat sketch of compound curve and show its various elements. 6

c) Draw aneat sketch of reverse curve and discuss the merits and demerits of
reverse curve. 4

9. @ A road bend which deflects 85° is to be designed for a maximum speed of
80 km per hour with a curve consisting of a circular arc combined with two

cubic spirals. If the maximum centrifugal ratiois % and the maximum rate of

change of radial acceleration is 0.3 m/sec?/sec, 6
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10.

12.

calculate:
I) theradiusof circular curve

ii) thelength of transition curve
i) shift of curve.

b) Describe the procedure of setting out asimple circular curve by Rankine's
method of deflection angles.

c) Write ashort note on Transition curve.
OR

a) A trangition curve is to be designed for a road curve, which deflects 85°.
Maximum allowabl e speed on circular curveis80 km per hour. If the maximum

centrifugal ratiois % and the maximum rate of change of radial acceleration

is0.3 m/sec?, calculate :

1) Theradiusof circular curve
i) Thelength of transition curve
i) Shift of curve.

b) How would you decide the length of transition curve ? Discuss the various
methods.

c) Write ashort note on vertical curves.

a) Discussin brief the advantages and disadvantages of plane table surveying.
b) Statethree point problem. Explain, how it is solved by the graphical method.
c) Discussin brief direct and indirect method of contouring.

OR

a) Write a short note on uses of contour Maps for engineering purpose.
b) State the use of various accessories required for plane table surveying.
c) Write short notes on Radiation method of plane table survey.

o OO O b~ O

o

B/1/11/330
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S.E. (Civil) (Semester — II) Examination, 2011
CONCRETE TECHNOLOGY
(2003 Course)
Time: 3 Hours Max. Marks. 100

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

from Section II.

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.

7) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section I
and Q. 7 or Q.8, 0.9 or Q.10, Q.11 or Q.12 from

Section II.
SECTION — |
1. @ Write a short note on Hydration of cement. 6
b) Write short notes on :
1) Hydrophobic cement i) Oil well cement. 6
c) What is bulking of sand ? Explain the field test to determine the extent of
bulking of sand. 6
OR

2. @ State the Bogue' s compound along with their percentage by mass of cement
and function of each. 6

b) What is fineness modulus of aggregate ? How will you find Fineness
modulus of coarse aggregate in laboratory ? 6

c) Explain the classification of aggregates in the basis of
1) Origin i) Shape lii) Unit weight. 6

P.T.O.
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3. @ Enlist the properties of concrete in plastic state and hardened state. 4
b) Define workability of concrete and explain slump test in brief. 6
c) Write a brief note on creep of concrete. 6
OR
4. @ Draw and explain the compressive stress-strain curve of concrete. 4
b) Describe the types of vibrator used for compaction of concrete. 6
c) Write a short note on :
1) Shrinkage i) Swelling of concrete. 6
5. a) Discuss the importance of mix-design. 4
b) What do you mean by nominal mix, standard mix and design mix ? 6
c) Briefly outline the D.O.E. method of concrete mix design. 6
OR
6. @ What do you mean by 4
1) Mean strength i) Variance
iii) Standard deviation iv) Coefficient of variation ?
b) Briefly outline the I.S. Code method of concrete mix-design. 6
¢) What are the factors which influences the choice of mix proportion ? 6
SECTION — 11
7. @ What is prepacked concrete ? 4
b) Explain the effect of cold weather concreting. 6
c) Explain three types of polymer concrete. 6

OR
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8.

10.

11.

12.

a) Explain how high performance concrete differs from high performance
concrete.

b) Write a short notes of light weight concrete and its advantages.

c) State and explain three types of self-compacting concrete.

. @& Write any eight functions of admixtures.

b) Write a short note on pozzolanic admixtures.

c) Write a short note on indirect tension test.
OR

a) Write a short note on impact echo test.
b) Write a short note on analysis of fresh concrete.

c) Write a short note on.

1) pull out test i) Effect of seawater on concrete.

a Write a short notes on :
1) Chloride attack i) Evaluation of cracks.

b) Explain in detail-permeability and factors affecting permeability of the
concrete.

c) Write short notes on :
1) shotcrete i) repair by stitching
OR
a) Write a detailed note on carbonation of concrete.
Write short note on

b) Sulphate attack.

c) Corrosion of reinforcement.

S & =2 & & =

NN

B/l/11/295
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S.E. (Mechanical) (Semester — I) Examination, 2011

Time: 3 Hours

Instructions :

STRENGTH OF MACHINE ELEMENTS
(2003 Course)

Max. Marks:; 100

1) Answer 3 questions from Section I and 3 questions from
Section II.

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, electronics
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ Derive the expression for volumetric strain of a cylindrical rod subjected to

axial force.

b) Two vertical wires are suspended at a distance of 500 mm apart, as shown
in following Fig. 1. Their upper ends are firmly secured and their lower
ends support a rigid horizontal bar which carries aload ‘“W’. The left wire
has a diameter of 1.6 mm and is made of copper and the right wire has a
diameter of 0.9 mm and is made of sted. Both wires initidly are 4.5 m long.
Determine the position of theline of action of ‘W', if dueto W, both wires extend
by the same amount. Take Eg = 2x10° N/mm? and E, = 1x10° N/mm?2. 8

OR
P.T.0.
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2. @ Define the following terms : 4
1) Factor of safety
i) Modulus of rigidity
i) Thermal stress

Iv) Volumetric strain.

b) Draw atypical stress-strain diagram for ductile material indicating al silent
points. 4

¢) For the arrangement, shown in following Fig. (2), find maximum value of
‘P that will not exceed stressin steel of 140 MPa, in Aluminium of 90 M Pa
and in Bronze 100 MPa 8

Fig. 2

3. @ Thefollowing 3 beams have the same strength and are of the same material
and have same weight :

1) | section 400 mmx180 mm with 20 mm thick flanges and 12.5 mm
thick web.

i) Rectangular section of depth twice its width.
lii) Solid circular section.

Compare the strength of the | section with the rectangular and circular section. 8
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b) A beam of | section, as shown in following Fig. 3 is simply supported over
aspan of 4 m. Determine the safe load, the beam can carry per meter length,

if the allowable compressive stress in the beam is 30.82 N/mm?. 8
) |
I A _f- v
|
= . il
\r
s | -
Fig. 3
OR

4. @ Following Fig. 4 shows the cross-section of a beam, which is subjected to a
shear force of 20 kN. Draw shear stress distribution across the depth marking
values at silent points. 8

Fig. 4



[3962] - 262 2- ARARAE AR

b) Derive the following relation for bending :

c M E
=== 8
Y | R

5. @ State the theorems of “Moment Area Method”. 4

b) Giverelations between “Actual Beam” and corresponding “conjugate beam”
for any six different conditions. 6

c) A simply supported beam of length 4 m carries point loads of 3 kN at a
distance of 1 m from each end. Using Conjugate beam method, determine,

1) the slope at each end and under each load.

i) the deflection under each load and at the centre.
Take E = 2x10° N/mm?
| = 1x108 mm*, 8
OR

6. @ Determine the maximum deflection in the beam, shown in following Fig. 5.
Take E = 200 kN/mm?
| = 4.79x108 mm*,
Use Macaulay’ s method 12

Fig. 5
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b) Show that for a simply supported beam of length ‘I’ subjected to a central
concentrated load ‘W', deflection at mid-span is given by

3
Yy = WI

48 El
Use double Integration method.

SECTION — 1

7. @ A rod 12.5 mm in diameter is stretched by 3.20 mm under a steady load of
10,000 N. What stress would be produced in the bar by a weight (impact)
of 700 N falling through 75 mm before commencing to stretch the rod, if it
isinitially unstressed ?

Take E = 2.1x10° N/mm?

b) An element in strained body is subjected to atensile stress of 150 M Pa and
a shear stress of 50 MPa tending to rotate the element in an anticlockwise
direction. Find.

1) the magnitude of the normal and shear stresses on a section inclined at
40° with the tensile stress.

i) the magnitude and direction of maximum shear stress that can exist on
the element.

OR

8. @ A bolt is subjected to an axial pull of 8 kN and a transverse shear force of 3
kN. Determine the diameter of he bolt based on :

1) the maximum principal stress theory.
i) the maximum shear stress theory.
lil) the maximum strain energy theory.

b) A thin cylindrical shell of 2 m long has 200 mm diameter and thickness of
metal 10 mm. It is completely filled with the fluid at atmospheric pressure.
If an additional 25,000 m3 fluid is pumped in, find the pressure developed
and hoop stress developed. Find also the changes in diameter and length.
Take E = 2x10° N/mm? and

u =0.3.
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9. @ Provethefollowing relation for determining shear stressesin acircular shaft
subjected to torsion :

*_G5
!
State 4 assumptions made. 8

b) A 1.5 m long column has a circular cross section of 50 mm diameter. One
end of the column is fixed in direction and position and the other end is

free. Taking afactor of safety as 3, calculate safe load using.

1) Rankine's formula

take o, =560N/mm? and

o= '
1600 for pinned ends.

i) Euler's formula

Take E = 1.2x10° N/mm? for ClI. 8

OR
10. @ Derive arelation for the Euler’s crippling load for a column having one end
fixed and other end free.
State the limitations of Euler’s formulain case of slenderness ratio. 8
b) A solid shaft of 200 mm diameter has the same cross-sectiona area as that
of a hollow shaft of the same material with inside diameter of 150 mm.

Find the ratio of power transmitted by the two shafts at the same speed. 8
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11. @ Explain weighted point method for selection of engineering material for
particular applications. 8

b) Define Creep. Draw atypical creep curve and explain 3 stages of thecreep. 8

c) State effect of following alloying element in aloy stedl :
1) chromium
i) manganese. 2

OR

12. @ Explain the following terms :
1) Endurance limit
i) Stress concentration
1) SN Diagram
iv) Fatigue failure. 8
b) Select suitable material for following components with proper justification :
1) Spring
i) Crankshaft
li) axle
iv) Cylinder head
v) worm wheel
vi) condenser tubes. 10

B/I/11/665
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S.E. (Mechanical) (Semester — I) Examination, 2011
FLUID MECHANICS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer three questions from Section I and three
questions from Section II.

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) All questions carry equal 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. @ Explainthefollowingterms: 8
1) Compressibility
i) Surfacetension
i) Viscosity
Iv) Capillarity
b) A 50 mm diameter and 10 cmlong cylindrical body slidesvertically downina

52 mm diameter cylindrical tube. The space between the cylindrical body and
tubewall isfilled with oil of dynamic viscosity 1.9 N-S/m?. Determineits

velocity of fall if itsweightis16 N. 6
c) What isfluid ? What isthe difference between real and ideal fluids? 2
OR

P.T.O.
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2. @ A capillary tube of diameter 1.5 mm isdipped ini)water ii) mercury. Find the
capillary rise for each case. Surface tension for water and mercury may be
taken as 0.075 N/m and 0.52 N/m respectively. The contact angle may be

taken as 0° and 130° for the two cases respectively. 8
b) Derive continuity equation. 4
c) Explain the concept of ‘ Stream tube’ with sketch. 4
3. @ Explan:

1) Center of pressure
ii) Total pressure.
b) Explainin brief different pressure measuring devices.

c) State and prove Hydrostatic law.
OR
4. a) Explainwith neat sketch theworking of micro manometer.

b) State and explain Pascal’s law.
c) Explainwith neat sketch the method of determining metacentric height of

floating body. 8
5. a Explainbriefly thefollowing heads;
i) Potential head
i) Velocity head
iif) Datum head. 4

b) In avertical pipe conveying oil of sp.gr.0.8, two pressure gauges have been
installed at A and B, where diameters are 16 cm and 8 cm respectively. Ais2m
above B. The pressure gauge readings have shown that pressure at B is
greater than at A by 0.981 N/cm?. Neglecting all lossescalculatetheflow rate. 6

c) A 300 mm x 150 mm venturimeter is provided in avertical pipeline carrying
oil of specific gravity 0.9, flow being upward. The difference in elevation of
the throat section and entrance section of the venturimeter is 300 mm. The
differential U-tube mercury manometer shows a gauge deflection of 250 mm.
Calculate:

1) The discharge of oil, and
i) The pressure difference between the entrance section and the throat section.
Take C, = 0.98 and specific gravity of mercury as 13.6. 8
OR
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6. @ CompareVenturimeter and Orifice meter. 6

b) A sub-marinefitted with apitot tube moveshorizontally in sea. Itsaxisis12m
below the surface of water. The Pitot tubefixed in front of the sub-marine and
along its axis connected to the two limbs of a U-tube containing mercury, the
reading of which is found to be 200 mm. Find the speed of the sub-marine.

Take the specific-gravity of seawater = 1.025 times fresh water. 8
c) List of forcesacting on fluid mass. Explain the significance of each term. 4
SECTION — 11
7. @ Derive Hagen-Poiseuilleequation for laminar flow in thecircular pipes. 10
b) What arerepesating variables ?\What pointsareimportant while selecting repeating
variables? 6
OR

8. @ A masonry wall of a water tank is 0.9 m thick. At the bottom a crack of
thickness 0.3 mm and 600 mm wide has developed and the crack extendsto
the entire thickness of the wall. If the tank contains 4 m of water above the
crack and the other end of the crack is at atmosphere pressure, estimate the
leakage volume per day from the crack. (Kinematicsviscosity of water = 0.01

stokes). 8
b) State and explain Buckingham'’snt-theorem. 4
c) Explaindimensiona homogeneity with an example. 4

9. @ Derive an expression for the power transmission through the pipes. Find also
the condition for maximum transmission of power. 6

b) A siphon of dia. 200 mm connects two reservoirs having a difference of
elevation of 20 m. Thetotal length of siphon is 800 m and the summitis5m
abovethewater level in the upper reservoir. If separation takes placeat 2.8 m
of water absolute. Find maximum length of siphon from upper reservoir to
summit. Take friction factor = 0.016, Patm. = 10.3 m of water.

c) What is Siphon ? And what are its applications ?
OR
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10. @ A piping system consists of three pipes arranged in series; the lengths of the
pipes are 1200 m, 750 m and 600 m and diameters 750 mm, 600 mm and
450 mm respectively.

I) Transform the system to an equivalent 450 mm diameter pipe, and

i) Determine an equivalent diameter for the pipe, 2550 mlong. 6
b) Derive Darcy weisbach equation. 6
c) Explain major and minor losses occurred in pipe. 4
11. a) Distinguish clearly between hydrodynamically smooth and rough boundaries. 6
b) Statethe practical importance of the following boundary layer thickness:
1) Displacement thickness
i) Momentum thickness
i) Energy thickness. 6
c) Anaeroplaneweighing 39.24 kN isflyinginahorizonta direction at 360 km/h.
The plane spans 15 m and has wing surface area of 35 m% CD = 0.03, air
density = 1.22 kg/m?.
Determine:
1) Coefficient of lift
i) Power required to drive plane
i) Theoretical value of boundary layer circulation. 6
OR
12. @ What areform drag and friction drag ? Explain with example. 6
b) Calculate thefriction drag on aflat plate 15 cm wide and 45 cm long, placed
longitudinally in astream of oil of specific gravity 0.925 and kinematics 0.9
stokes; with afree stream velocity of 6 m/s. Also find ‘thickness’ of boundary
layer’ and shear stress' at the trailing edge of the plate. 8

c) Explain‘laminar sub-layer’ anditssignificance. 4

B/1/11/720
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S.E. (Mechanical) (Sem. — I) Examination, 2011
ENGINEERING MATHEMATICS - 111
(Common to Mech. S/W, Prod. & Prod. S/W; Ind. Engg. (Sem —I)
Metallurgy Engg. (Sem. — II)
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : i) In Section I, attempt Q. No. 1 or 2, Q. No. 3 or 4, Q. No. 5 or 6.

In Section II, attempt Q. No. 7 or 8, Q. No. 9 or 10, Q. No. 11
or 12.

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

iii) Figures to the right indicate full marks.

iv) Neat diagrams must be drawn whenever necessary.

v) Use of non-programmable electronic pocket calculator is
allowed.

vi) Assume suitable data, if necessary.

SECTION - |
1. @ Solveany three of thefollowing: 12
i) (D+9)y=4cos(x +g)

i) (D—-4)3y=e>*+6X+7.
i) (D2 —-2D + 2) y = e tan x (use method of variation of parameters).

dy sin (logx)
yy=""-""
ax? Tax Y X
v) (D2+3D+2)y=x3.

b) Sol d—x+y—sint ﬂ+x—cost 5
) Solve dt " dt '

OR

P.T.O.
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2. @ Solveany three of the following : 12
) (D2-1)y=xsnx.

e—3x

i) (D°+6D+9)y=-
X

iii) (D2 + 1) y = cosec x (use method of variation of parameters).

1
iv) (D’ +D)y=
iv) ( )y Lre

2
v) (2X +1)2d—3£— 2 (2x +1)d—y—12y = 6X .
dx dx

b) Solve XY _ &2 5

X2 y2 - X2y222 !
3. @ For the system shown in adjoining figureif m =1, m =3,k =1k, =3,
k, = 3, assuming that thereis no friction, find the natural frequencies of the

system and corresponding normal modes of vibration using matrix method. 8

k.
%,. .

4

b) A string is stretched and fastened to two points / apart. Motion is started by

. TtX
displacing the string intheform U= aSInn7 fromwhichitisreleased at time
t = 0. Find the displacement u (X, t) from one end by using wave equation
2 2
Ju_ 29U 8
ot? ox?
OR
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ou . 0%
ok
4. @ Solve o o if

i) u(0,t) =0,
i) u, (1,1)=0,
iii) u (x, 1) is bounded and

iv)u(x,O)z%forosxsz. 8
v o

oy 70

b) Solvethe equation

with conditions

i) v=0when y — < for al x.
i) v=0whenx=0for aly.
i) v=0whenx=1foraly.

V) v=x(1-x)wheny=0for0O<x<1. 8

1, |xk1

5. & Find the Fourier integral representation of thefunction f (X) = {0 Ix > 1

and hence evaluate | Sm}b;iﬂ d\ . 6
0

b) Find the Laplace transform of the following (any two) 6
) f(t)=tetsin2t

' cosbt — cos4t
iy f()=] t dt
0

t
iii) f(t)=e"[e’'coshtdt
0
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¢) Using Laplacetransform solvethedifferential equation

d’y _d _ :
dTZ—sd—z+2y=12e 2 y(0)=2,y'(0)=86. 5

OR

6. a& UsingFourier integral representation, show that

21— cosnA . % O<x<m
j—sm?»xdk: 6

0 0, X >T
b) Find the inverse Laplace transform of the following (any two) :

_ B 2+1
i) F(s) = Iog(82+4J

. s+2
(s° + 4s+5)?

i)y F(s)

28” _6s+5

iy F(s) = .
) FO ?—6s%+11s—6

c) Findf (x) if E(A)=e™ —e?, A>0. 5

SECTION — 11

7. @ The first four moments about the working mean 3.5 of a distribution are
0.0375, 0.4546, 0.0609 and 0.5074. Find the first four central moments,
coefficient of skewness and kurtosis. 5

b) A isone of the eight horses entered for arace and isto be ridden by one of the
two jockeys B and C.
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The chances of B riding A to that C riding A are 3:2. If B rides A al horses
have equal chances of winning race whereas if C rides A, the chances of
winningA are double than that of others.

I) Find the probability that A wins

i) What are the adds against A’'swinning ? 4
c) Obtainthelines of regression for the following data

X 1 2 3 4 6
y 0.2 0O | 06| 08 | 11 7
OR
8. @ Obtainthe correlation coefficient for thefollowing data 6
X 2 4 6 7 11
y 10 8 7 9 6
b) Onanaverageabox containing 10 articlesislikely to have 2 defectives. If we
consider aconsignment of 100 boxes how many of them are expected to have
three or less defectives ? 5
¢) 5000 candidates appeared in acertain paper carrying amaximum of 100 marks.
It wasfound that markswere normally distributed with mean 39.5 and standard
deviation 12.5. Determine approximately the no. of candidates who secured
minimum 60 marks.
Given Area corresponding to z = 1.64 is 0.4495. 5

9. @ Findthe magnitude of tangential and normal components of accelerationfor a
particle moving dongthecurvex =t*+ 1,y =4t-3,z=2t>-6tat t = 2. 6
b) Find the directional derivative of xy2 +yz3at (1, 2, —1) along alinejoining
(1,1,1)to (2 3,0). 5
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c) Provethefollowing (any two) :

) V.{rv(inﬂz n(n-2)

r r n+l

i) VX(ED;F): —§é+5(éf)?

10. @) Show that the vector field F given by

F=(y3cosx + €%)i + (3y?sinx + z)j + (xe* + y)k

isirrotational and find scalar function ¢ such that |_::V¢

b) Prove that

V*(r’logr) = 6/r

_dr
c) If rxa=0, show that T has constant direction.

11. @ Find the work done by aforce

F=(x2-yz2)i + (y? = x2)] + (2> — xy)k intaking aparticlealong astraight

linejoining point (1, 1, 1) to (3,-5, 7).

b) Evaluate [[(<i +y’j+ 2°k).dSwhere sis the surface of the sphere
S

X2 +y?+2722=1.

c) Verify Green'stheoremfor theforcefield F = x % + xyj over theregion R enclosed

by y=x2andy = x.
OR



AR AR A 7- [3962] - 264

12. &) Evaluate [F-dF where
C

F=(y?cosx + %) i+ (2ysin x — 4)j + (3xz? + 2)k and C isastraight line
T
segment joining the points (0, 1, —1) and (E’ -1 2) 5

b) Evaluate JSJ (VxF) fds

where Sis the curved surface of a paraboloid x2 + y2 = 2z bounded by the
planez=2and F=3(x - y)i + 2xZj + Xyk 6

c) Evauate fsj'_: -ds

where F=(x+y?)i+yj—2xzk and Sis the surface bounded by the planes

Xx=0,y =0, z=0and x+y+z =1. 6

B/l/11/1,155
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S.E. (Mechanical) (Semester — |1) Examination, 2011
THEORY OF MACHINESAND MECHANISM S—|
(2003 Course)

Time : 4 Hours Max. Marks : 100
SECTION —|
1. @ Explain with neat sketches the various types of kinematic links. 6
b) Define kinematic pair and discuss various types of kinematic pairs with
examples. 10
OR

2. @ Defineinversion of akinematic chain ? Discuss various types of inversions

of adouble dider crank chain. 8

b) Determine the degree of freedom of the mechanisms shown in Fig. 1

Fq S

(a)

Fig 1

3. @ Draw aneat sketch and explain working of a Ratchet and Escapement
Mechanism. 6

b) Differentiate between Davis Steering Gear Mechanism and Ackermann
steering gear mechanism. 6
c) Draw a neat sketch and explain working of a Geneva mechanism. 4

OR

4. @ Draw a neat sketch and explain working of any one exact straight line

generating mechanism. 6

b) The driving shaft rotates at a speed of 240 rpm and connects the driven
shaft by aHooke' s joint inclined at an angle of 30°. The driven shaft carries
asteady load of 8 kW. It also carries aflywhee of radius of gyration of 0.2 m.
Find the mass of the flywheel if the input torque is not to exceed 200 Nm at

an angle of rotation of 45°of driving shaft. 10

P.T.O.
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5. @ State and explain “Three centersin line” theorem. 4

b) Fig. 2 shows the mechanism in which the length of various links are as
follows: OP =15 cm, PQ =30 cm, QR = 22.5 cm and QS = 50 cm. Find
the velocity of dlider ‘S and angular velocity of links QR and QS when the
crank OPisrotating uniformly with aspeed of 240 rpm in counter-clockwise

direction by instantaneous centre method. 14
F-

Fig. 2
OR
6. @ State and explain Kennedy’s theorem. 4
b) Discuss various types of instantaneous centre with the help of example. 6

¢) In the toggle mechanism, shown in Fig. 3, the slider D is constrained to
move on a horizontal path. The crank OA is rotating at 180 rpm
counter-clockwise. Various dimensions are : OA = 180 mm, CB = 240
mm, AB = 360 mm, BD = 540 mm. For the given configuration, find :

1) Velocity of dlider D ii) Angular velocity of links AB, CB and BD. 8

{All dimensions are in mm)

Fig. 3
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SECTION — 1

7. @ Explain the vector algebra method a velocity and acceleration analysis of a
dlider crank mechanism.

b) The stroke of a steam engine is 15 cm and the connecting rod is 30 cm in
length. The crank has made 45° measured from i.d.c. position and rotates at
600 r.p.m. Also determine the angular velocity and angular acceleration of
connecting rod. Determine the velocity and acceleration of the piston by

1) Analytical method and 2) Klein's construction.
OR

8. @ Derive the loop closure equation for dlider crank mechanism.

b) The cylinder of rotary engine rotate at uniform speed of 900 rpm clockwise
about the lower end B of a fixed vertical crank AB 10 cm long. The
connecting rod AP 40 cm rotates about the upper end. The piston P
reciprocatesin cylinder. Determine the angul ar accel eration of the connecting
rod for a cylinder which has turned through an angle of 45° past the dead

center position as shownlin Fia. 4.

Fig. 4
9. @ Write a short note on D’ Alembert’s principle.

b) Write a short note on : Bifilar suspension method.

¢) The connecting rod of an engine has length equal to 200 mm between
centres and has mass equal to 3.5 kg. Its CG is at 80 mm from the big end
center and the radius of gyration about an axis through CG is 100 mm.
Determine :

1) The two mass dynamically equivalent system when one mass is placed
at the small end.

i1) The correction coupleif two masses are placed at the two ends and angular
acceleration of connecting rod is 100 rad/s? clockwise.

OR

10

12
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10. @ Explain inertia of geared system. 6

b) In IC engine mechanism, the crank length is 40 cm and connecting rod
length is 95 cm. Piston diameter is 10 cm and net gas pressure acting is 15 N/.
Find :

1) Thrust on connecting rod.
i) Piston side thrust.
lii) Torque acting on crankshaft.
iv) Radial load on main bearings when crank is at from TDC. 10

11. @ Explain Graphical synthesis of two position slider crank mechanism. 6

b) A four bar mechanism is to be synthesized by using three precision points,
to generate the function y = 3x + 3, for the range o< x < 4. Assuming 30°
starting position and 150° finishing position for input link and 40° starting
position and 120° finishing position for the output link, find out values of
X, Y, 6 (input angles) and ¢ (output angles) corresponding to the three
precision points. 12
OR

12. @ Explain the following terms :
1) Type synthesis
i) Number synthesis
iii) Dimensional synthesis. 6
b) Synthesize afour bar mechanism with input link ‘&', coupler link ‘b’, output

link ‘¢’ and grounded link ‘d’. Angles@ and ¢ for threesuccessive positions
are given in the table below :

1 2 | 3
6 | 20° | 35° | 50°
¢  35°  45° | 60°

If the length of grounded link is 40 mm, using Freudenstein’s equation find
out other link Iengths to satisfy the given positional conditions. Draw the
synthesized mechanism in its second position. 12

B/1/11/820
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S.E. (Mech.) (Semester — II) Examination, 2011
I.C. ENGINES AND AUTOMOBILE ENGINEERING
(2003 Course)

Time: 3Hours Max. Marks: 100
Instructions: 1) Answer 3 questions from Section I and 3 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 - |
Unit - 1
1. @) Explainwith suitable sketches the working of two stroke engine.

b) Explain how actual cycle deviatesfrom theoretical cycles.
c) What are the assumptions made in the analysis of fuel air cycle ?

OR
2. @ Draw aneat sketch of afour stroke S.I. Engine, label the parts and explain
their functions. 10
b) A Diesal engine has a compression ratio of 20 and cat. off takes place at 5%
of stroke. Find air standard efficiency. 6
Unit - 2

3. @ What arethe basic elementsof C.1. Enginefuel injection system ? Explain

their functionswith schematic diagram. 9
b) What are the functions of carburettor ? Explain any one type of carburettor
with the help of neat sketch. 9
OR

P.T.O.
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4. @ What is petrol injection ? What are its advantages over carburettor engine? 6
b) Listthetypesof fuel injectors and explain with aneat sketch working of any

onetype of fuel injector. 8
c) What aretheair fuel ratio requirements of petrol engine under different loading
conditions ? 4
Unit - 3

5. @ What arethevariouscomponentsto belubricatedin1.C. Engine ?and explain
how it is accomplished.

b) What are the harmful effects of overheating of I.C. Engines ?
c) Why isgoverning of 1.C. Enginesrequired ? Enlist the methods used for

governing of 1.C. engines. 6
OR

6. @ Explainpressurelubrication system. 6

b) Why is spark advance required ? Explain any one spark advance mechanism
with sketch. 6
c) Differentiate between evaporative cooling and forced circulation cooling. 4

SECTION — 11
Unit - 4

7. @ What arethe various methods of measuring indicated power ?Briefly compare
their relative accuracy. Explain any one method in detail. 8

b) A four stroke four cylinder S.I. Engine has a compression ratio of 8 and bore
of 100 mmwith stroke equal to bore. The volumetric efficiency of each cylinder
isequal to 75%. The engine operates at a speed of 4800 rpm with an air fuel
ratio 15. Given that the calorific value of fuel 42 M Jkg. density of atmospheric
air 1.12 kg/m3, mean effective pressurein the cylinder is 10 bar and mechanical
efficiency of engine 80%, determineindicated thermal efficiency of the brake
power. 10

OR
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8. @ Explainthe factorsthat limitsthe extent of superchargingin S.I. and C.1.
engine. 8

b) Inatrial onasinglecylinder oil engine working on duel cycle, the following
observations were made

Compression ratio = 15

Oil consumption = 10.2 kg/h

Caorific value of fuel = 43890 kJ/kg

Air consumption = 3.8 kg/min

Speed = 1900 rpm

Torque on brake drum = 186 N-m

Quantity of cooling water used = 15.5 kg/min
Temperaturerise = 36°C

Exhaust gas temperature = 410°C

Room temperature = 20°C

Specific heat of exhaust gas= 1.17 kJ/kg K

Calculate brake power, brake specific fuel consumption, brake thermal
efficiency and heat balance sheet per minute basis. 10

Unit - 5
9. @ Draw the schematic sketch and mention merits and demerits of the following
type of combustion chambersin |.C. Engines.
1) Hemispherical combustion chamber in S.I. engine
i) M. Combustion chamber in C.I. Engine. 10
b) What isdiesel knock ? How dose knocking in adiesel engine differ from

detonation in petrol engine ? 6
OR
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10. @ What are the requirements of good combustion chambers used in S.I. Engine
and C.I. Engines ? 5
b) Discussthe effect of the following engine variables on flame propagation
1) Airfue ratio
i) Compression ratio
iii) Load
iv) Speed. 6

c) What ismeant by ignition delay in diesel combustion ? Discussthe variables
affecting delay period. 5

Unit - 6
11. @ Discussin brief the various design and operating parameters responsible for
formation of
1) Carbon monoxide
i) Hydrocarbons
if) Oxidesof nitrogen in petrol and diesel engine. 6

b) Write short noteon : 10
1) Hybridvehicle
i) Engineselection (for any application).
OR
12. @ What issmoke ?What are the bad effects of smoke on human health and how
smoke in diesel engine can be controlled ? 6
b) Discuss briefly thefollowing with regard to S.I. Engines:
I) Crank case emission
i) Evaporativeemission
i) Exhaust emission. 10

B//11/715



AR [3962] — 269

S.E. (Mechanical) (Semester — II) Examination, 2011
METALLURGY (2003 Course)

Time: 3Hours Max. Marks: 100

SECTION — |

1. 8 Represent the following planes and directionsin the cubic system :

) (100) i) (111) i) (220)
iv) (010) v) [110] vi) [001] 6
b) What are the types of lineimperfectionin acrystal ? What istheir effect on
plastic deformation of crystal ? 6
c) Differentiate between hot working and cold working. 4
OR

2. @) A facecentered cubic singlecrystal yieldsunder anormal stressof 2.15 M Pa.

If the cosine of angle (¢) between the direction of force and normal to dip
planeis0.617 and the cosine of angle (0 ) between direction of force and dlip

directionis0.756, determine critical resolved shear stressfor thiscrystal. 6
b) Explainwiththehelp of neat figurethe effect of coldworking and annealing on

properties and microstructure of metals and alloys. 6
c) Differentiate between dlip and twinning. 4

3. @ A metal bar is subjected to tensile test. The initial diameter and guage length
were 12.3 mm and 62 mm respectively. Theload at yield point was 66 kN, the
maximum load observed 82.8 kN and breaking |oad was 58 kN. The diameter
of bar was 9.06 mm at the fracture surface and final gauge length was 74 mm.

Determine:
1) Yield stress i) Ultimatetensilestress
i) Breaking stress Iv) % Elongation
V) % reduction in area of cross section. 6

P.T.O.
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b) i) Draw acreep curve clearly showing various stages of creep. Also draw

figuresillustrating effect of stress and temperature on the creep curve.
i) What is notch sengitivity ? Why notches are provided on impact test pieces ?
c) Distinguish between ultrasonic and eddy current test.
OR
4. @) i) Defineany three of thefollowing :
1) Elagticlimit 2) Proof stress
3) Resilience 4) Stiffness.

i) What are the advantages and limitations of Vicker’'s hardness test ?
b) i) What are the various methods of improving fatigue life of a component ?
i) Explainthe principle of radiographic test.
c) Distinguish between magnetic particle test and Dye penetrant test.
5. @ Defineand explainthefollowingterms:
1) Ferrite i) Austenite i) Cementite.

b) Draw well labelled microstructures of any 2 :
1) 0.2% Carbon steel
i) 0.8% Carbon steel
i) 1.2% Carbon steel.

c) How are steelsclassified ? What is the importance of deoxidation of steel ?
OR

6. @ Defineand explainthefollowingterms:
1) Allotropy
ii) Critical temperature
i) Eutectoid reaction.

b) What arethefactorsthat differentiateferritic, austenitic and martensitic stainless
steel from each other ? Explain.

= W W W W
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c) Giveone application each of thefollowing :

1) Mildstedl i) C40
i) AISI 1080 Iv) AlSI 304 (SS304)
v) XT75W18Cr4VvV1 vi) Invar.

SECTION — 11

7. A) What are transformation products of austenite ? Explain each type of
transformation and comment about the mechanical properties of these product
phases.

B) Write notes on ‘ Induction hardening’ and ‘ Flame hardening’ . Explain how
these heat treatments are different from other case hardening treatments.

C) Explain theterm ‘hardenability’ of steels. State the factorsthat affect the
hardenability.

OR

8. A) Draw Time-Temperature-Transformation curvefor eutectoid steel. Explain
the method of plotting this curve.

B) Describeliquid and gas carburising treatments.
C) With neat sketch explain Jominy Hardenability Test.

9. A) Explain characteristic properties, microstructures and applications of grey
cast irons. What are ‘A’ and ‘B’ type of flakesin grey cast iron ?

B) Enlist requirementsfrom materialsfor becoming bearing material. Which are
commonly used bearing materials ?

C) Writeanoteon ‘Alloy cast irons'.

OR
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10.

12.

A) Compare white cast iron, grey cast iron, nodular cast iron and malleable cast
iron on the basis of microstructure, properties and applications. 8

B) Givecomposition, propertiesand typical applications of following non-ferrous
alloys(ANY 4):
I) Hastealloy i) Durdumin i) Gilding metal
iv) LM-6 V) Muntz metd vi) Cartridge brass. 8

A) Enlist the methods for production of powders for powder metallurgical
components. Explain any two of these methods in detail. 6

B) What are merits of powder metallurgy as a manufacturing process ? Explain

the manufacturing method of self |ubricated bearing. 6
C) Explain construction, principle and working of thermoelectric pyrometer. 6
OR

Write short notes on the following (any 6) :

a) Cemented carbides

b) Resistance pyrometer

c) Compaction and sintering

d) Limitationsof powder metallurgy

€) Total radiation pyrometer

f) Tempil sticks and seger cones

g) Oil impregnated bearings

h) Disappearing filament pyrometer. 18

B/I/11/835
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S.E. (Mechanical W) (Semester — ) Examination, 2011
THERMAL ENGINEERING -1
(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) Useof logarithmic tables dide rule, Mallier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |
Unit — |
1. a With neat sketch, explain orsat apparatus. 8

b) Obtain an expression for finding theoretical air required for complete
combustion of 1 Kg of solid fuel. 6

¢) What do you mean by
1) Gravimetric analysis

i) Volumetric analysis. 4
OR
2. @ Explan:
1) Flash point i) Pour point
i) Fire point. 6
b) Write a short note on -Alternative fuels for 1.C. engine, 6
c) Explain -Bomb calorimeter with a neat sketch. 6

P.T.O.
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Unit -1

3. @ Explain how will you determine dryness fraction of steam with the help of
separting and throttling calorimeter ? 6

b) 1 kg of steam at initial condition of 6 bar and 0.2 dry is heated at constant
volume until the pressure is 20 bar. Determine final state of steam, heat

added, change of energy, change of entropy. 10
OR
4. @ Compare Carnot and Rankine cycle. 4
b) Define:
1) Work Ratio i) Specific steam consumption. 4

c) Steam power plant operates on Rankine cycle. Turbine receives steam from
boiler at 30 bar and 250°C and is exhausted into a condenser at 0.5 bar.
Condensate is returned back to boiler by a feed pump.

Caculate:
1) Work done

i) SSC

lii) Dryness fraction of steam entering the condenses

Iv) Rankine cycle efficiency. 8

Unit — 111
5. @ State the advantages of high pressure boilers. 5

b) Write a short note on - Boiler Draught. 5
c) Explain with a neat sketch, construction and working of superheater. 6

OR
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6. @ With aneat sketch, explain feed check valve. 6

b) The following datarefersto a boiler trial :
Duration of trial = 8 hrs
Pressure of steam = 14 bar
Dryness fraction = 0.973
Feed water evaporated = 26,700 kg
Temp. of water at inlet = 50°C
Coal used = 4260 kg
C.V. of coa = 28,900 kJkg
Air used = 17 kg/kg of coal
Temp. of flue gas = 344°C
Boiler room temp. = 21°C
Cp of flue gas = 1.1 kJkgk

Determine :
1) Boiler efficiency
i) Equivalent of evaporation

Ill) Heat lost to the flue gases in kJ/kg and in percentage. 10
SECTION — I
Unit — IV
7. @ Explain :

1) Heat engine i) Heat pump. 4

b) State the limitations of first law of thermodynamics. 4

c) Explain the principle of increase in entropy. 4

d) Write a short note on -Clausius inequality. 4

OR
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8. @ A heat pump is used to maintain an auditorium hall at 25°C, when the atm.
temp is 10°C. The heat leaks from the hall is 1500 kJmin. Calculate the
pawer required to run the actual heat pump. If the cop of the actual heat
pump is 30% of the cop of carnot heat pump working between the same
temp. limits.

b) Explain :
1) Dead state
i) Availability.

c) A temp of 2000°C is obtained in a furnace by burning fuel in air at atm
pressure and ambient temp of 27°C. The grass can be assumed to be perfect

gas with Cp = 1.0 kJ/kgk. Determine availability of heat in the products of
combination.

Unit -V
9. a) State the assumptions in the analysis of air standard cycle.
b) Compare Otto and Diesdl cycle.

c) Derive an expression for air standard efficiency of diesel cycle.

OR

10. @ Inan air standard diesel cycle, compression begins at 103 KPa and 300 k.
After compression heat addition of 545 kJkg of air, the peak pressure reached
iIs4.7 MPa. Calculate :

1) Fuel cut-off ratio

i) Compression ratio
lii) Max. temp in the cycle
iv) ASE

Assume Cp = 1.004 kJkgk.

b) Show that air standard efficiency of otto cycle depends upon the compression
ratio.
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Unit — VI
11. @ Explain Battery ignition system. 6
b) How I.C. engines are classified ? 6
c) Write a short note on Morse test. 6

OR
12. @) Calculate bore and stroke of a 4 stroke petrol engine for the following data :
Compression ratio = 6
BP = 73.5 kW
Speed = 400 rpm
BMEP = 8.5 bar
Mechanical efficiency = 80%
BSFC = 0.346 kg/kW.h
C.V of fuel = 44100 kJkg
Assume, bore = stroke

Also calculateindicated and brake thermal efficiencies, air standard efficiency,
relative efficiency and IMEP. 12

b) Write a short note on- governing of 1.C. engine. 6

B/1/11/90
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S.E. (Mech. S/W) Examination, 2011
PRODUCTION METALLURGY
(2003 Course)

Time : 3 Hours Max. Marks : 100

Instructions: i) Answer 1 or 2, 3 or 4, 5 or 6 from Section — I and

7or8, 9or 10,11 or 12 from Section — II.

ii) 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.

v) Use of Logarithmic tables, slide rule, scientific electronic
calculator is allowed.

vi) Assume suitable data if necessary, state clearly the
assumptions you have made.

SECTION — |

1. @ Comment on the following properties of ceramics :
I) Fracture toughness
i) Machinability
ii) Modulusof elasticity
Iv) Thermal conductivity
V) Creep resistance
vi) Coefficient of thermal expansion. 6
b) Giveclassification of composite material

c) Givetwo applications of shape memory alloys.
OR

2. @ What are the various methods of manufacturing a composite component ?
How can hollow tubular components manufactured ? 6

b) Explain with neat sketch the blow moulding process of manufacturing
polymer components. 6

c) Give two advantages and two limitations of glass fibers used in the making

of composites. 4
P.T.O.
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3. @ Explain how fatigue test datais presented (S-N curves) ? Suggest methods
of improving fatigue resistance of metals. 6

b) Explain thefollowing ultrasonicinspection techniques:
1) Pulse echo method
i) Through transmission method
i) Angle beam technique.
c) Differentiate between hot working and cold working.

OR
4. a) What isnotch sensitivity ? Explain the significance of anotchinthe
specimen of Charpy impact test. 6
b) What is the importance of P/D?ratio in Brinell hardness test ? What are the
limitation of Brinell hardness test method ? 6

c) Give the advantages and applications of magnetic particle test.

5. @ How are steels classified on the basis of de-oxidation, amount of carbon
and alloying elements other than carbon ? 6

b) What is heat affected zone ? Explain weld decay and suggest methods to
avoid weld decay.
¢) How are nodular cast irons manufactured ? How are they designated ?
OR

6. a) State one application each of the following steels :
1) Austenitic stainless steel
i) EN 31
1ii) Low carbon steel
iIv) Medium carbon steel
V) High carbon steel

vi) X75W18Crv1 6
b) What isthe effect of following alloying elements on the properties of steel ?
1) Carbon
i) Chromium
iii) Nickel 6

c) Explain the effect of silicon and cooling rate on the structure and properties
of cast iron. 6
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SECTION — I

7. @ What iscritical temperature ? What are the various critical temperature lines
found in iron-iron carbide equilibrium diagram ? What are the changes
that occur at these lines ?

b) Why tempering is necessary immediately after hardening ? What are the
effects of tempering on the microstructure of hardened steel ?

c) What are quench cracks ? How can they be prevented ?

OR

8. @ Draw aneat and well labeled TTT curve for eutectoid steel and superimpose
CCR representing following heat treatments on the diagram

1) Martempering
i) Austempering
i) Annealing.
b) What is retained Austenite ? How isit eliminated ?
c) Differentiate between annealing and normalizing.
9. @ Explain the surface preparation processes necessary before electroplating of
components.
b) Why is case carburizing done ? |s a hesat treatment after carburizing necessary ?

c) Differentiate between Nitriding and carburizing.

OR

10. a) Explain with neat figure the ion implantation method.
b) What is chemical vapour deposition ? What are its advantages and limitations ?

c) Differentiate between Flame hardening and Induction hardening.
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11. &) Suggest suitable material for the following (any six) : 6

1) Heat exchanger tubing
i) Cartridge case

i) Contact switch for two wheeler horns

Iv) Fexiblebellows

v) Brazing rod

vi) Non-sparking tool

vii) Gate valve body.

b) What are Babbits ? Why copper addition is necessary in Tin based Babbits ? 6

c) Explaintheclassification of Aluminium alloys. What are the applications
of pure Aluminium ?

OR
12. Write short notes on any three : 18
a Age hardening
b) Bearing materials
c) Effect of zinc on copper aloys
d) Modification of Aluminium alloys
€) Applications of copper and copper aloys.

B/1/11/130
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S.E. Mechnical S/W (Semester — I) Examination, 2011
PRODUCTION ENGINEERING -1 (2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer Que. No. 1 or Que. No. 2, Que. No. 3 or Que. No. 4
Que. No. 5 or Que. No. 6 from Section-I and Que. No. 7 or
Que. No. 8, Que. No. 9 or Que. No. 10, Que. No. 11 or Que.
No. 12 from Section-II.

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.

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

SECTION — |

Unit No. 01

1. @ What is pattern ? Describe different allowances provided on pattern in short. 8

b) Explainthefollowing with neat sketch:

1) Sand Slingers i) Split Pattern. 6
c) What do you understand from the term “ Gating System” ? What arethe main
requirements expected of anideal gating system ? 4
OR

2. @ Describethe Shell Moulding process with neat sketch. Also stateits
advantages, limitations and applications. 8

b) Explainin short following characteristics of moulding sand in short
I) Refractoriness i) Permesability. 6

c) Compare permanent mould casting method to sand casting. 4
P.T.O.
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Unit No. 02

3. @ Describe the process of cold spinning with sketch stating its advantages and
specific uses. 8
b) Explainthefollowing pressoperation in short;

1) Notching

i) Shaving

i) Trimming

Iv) Blanking. 8

OR

4. @ Explainwith neat sketchesthefollowing forging operations:
1) Upsetting
i) Drawing Out
i) Fullering
Iv) Bending. 8

b) How apresssizeisdesignated ? What are the factors that influence the press
size? 4

c) What are common forging defects ? State their causes. 4

Unit No. 03

5. @ Explain‘ThermitWelding' with neat sketch. What areitsmain advantages? 8
b) Differentiate between soldering and brazing. 4

c) Statedifferent types of adhesives and state their advantagesand limitations. 4
OR

6. 8 Describewith figure the process of submerged arc welding stating its
advantagesand limitations. 8

b) Describewith figure the plasmawelding, stating its advantages and
disadvantages. 8
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SECTION — 11
Unit No. 04
7. @ Listout varioustaper turning methods on lathe and explain the taper turning
attachment with sketch. 8
b) Sketch and explain the construction and working of ‘Lathe Tailstock’. 8
OR

8. @ Why areback gearsused ? Describein detail with sketch the method of using
them. 8

b) Statethefunctionsof thefollowinginlathe

1) Half centres i) Follower rest
i) Chasingdia Iv) Mandrel. 8
Unit No. 05
9. @) Classify thedrillsusedindrilling machine. Write the advantages of using
spiral flutesdrill instead of straight flutes. 8
b) What are the different operations that can be performed on drilling machine ?
Explain with the help of neat sketch. 6
c) Distinguish between Up milling and Down milling process. 4
OR

10. @ Index 69 divisions by compound indexing method.
Theholecircleavailableare
Plate| 15, 16, 17, 18, 19, 20
Platell 21, 23,27, 29, 31, 33
Platelll 37, 39,41, 43, 47, 49 6
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b) Explaindrill spindleassembly with neat sketch. 8

c) Sketch and describein short following milling cutter. 4
1) Plain milling cutter
i) Endmill.

Unit No. 06

11. @) State different types of bonds used in the manufacture of abrasive wheel.

Describe any onein detall stating its advantages and disadvantages. 8
b) What iscentreless grinding ? Draw aworking setup of centreless external
grinding process and explain in short. 8
OR
12. 8 Explainwith neat sketch the mounting of grinding whesel. 8
b) What is super finishing ? How doesit differ from lapping and honing ? 4

c) Why ‘trueing and dressing’ are necessary in grinding wheel ? 4

B/1/11/130
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S.E. (Mechanical S/\W) (Semester — |1) Examination, 2011
FLUID MECHANICSAND MACHINERY
(2003 Course)

Time: 3 Hours Max. Marks : 100

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

1.9

b)

b)

books.

2) Neat diagrams must be drawn wherever necessary.

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

4) Assume suitable data, if necessary.

5) All questions are compulsory.

SECTION — |

Define the following fluid properties

1) Specific weight

2) Dynamic viscosity

3) Surface tension

4) Specific gravity

5) Bulk modulus of elasticity. 10

State and explain Newton’'s law of viscosity and what is Newtonian and
non-Newtonian fluid. 8

OR

Define : 8
1) Surface tension

2) Capillarity

3) Vapour pressure

4) Elasticity.

Provethat the pressureintensity at apointin astationary liquid variesdirectly
as the depth of the point below free surface. 10

P.T.O.
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3. @ Define centre of pressure and total pressure. 6

b) Prove that the centre of pressure of a plane surface is aways below the
centre of gravity. What is the limiting position of the centre of pressure and
when does it occur ? 10

OR

4. @ From first principles, derive formula for total pressure on a plane surface
submerged in the liquid. Also find relation for the point of application of

total pressure. 10
b) What is pressure diagram ? What are uses and limitations ? 6
5. @ Define:
1) Path line i) Stream line
i) Stream tube iv) Streak line
V) Unsteady flow vi) Mean velocity. 6
b) Derive continuity equation 10
ou ov JIw
—+—+—=0
oX 9y 0z
OR
6. & Prove that potentia flow is also irrotational flow. 6
b) Derive continuity equation in one dimensional flow. 10
SECTION — 11
7. @ Describe Reynold's experiment and state the significance of Reynold's
number. 10
b) Differentiate between major and minor energy losses and write expression
for computing them. 6
OR
8. @ Define Buoyancy and centre of Buoyancy. 6

b) A wooden block of relative density 0.7 has width 15 cm, depth 30 cm and
length 150 cm it floats horizontally on the surface of sea water (density
1000 kg/md) calculate the volume of water displaced, depth of immersion
and the position of centre of buoyancy find meta centric height. 10
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9. @ Derive impulse-momentum equation. 6

b) Explain :
1) Specific speed of turbine
2) Unit speed, unit discharge, unit power of turbine

3) Cavitation in turbines. 10
OR
10. @ Classify turbines. 4
b) What is impulse momentum principle ? Derive equation for force exerted
by ajet on vertical moving plate. 12
11. &) Derive expression for specific speed of centrifugal pump. 10
b) Write short note on NPSH. 6
OR

12. @) Show that the resistance R to the motion of sphere of diameter ‘D’ moving
with uniform velocity V through a fluid of density p and viscosity U is

given by 12
R=pVD% | H_
ooy [ )
b) Explain geometric similarity and kinematic similarity. 4

B/1/11/90
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S.E. (Mechanical Sandwich) (Semester — 1) Examination, 2011
THEORY OF MACHINE AND MACHINE DESIGN -1
(2003 Cour se)
Time: 4 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 dectronic pocket calculator is allowed.

6) Assume suitable data, if necessary.
SECTION — |

1. @ What is an inversion of a kinematic chain ? Explain any two inversions of

single dlider crank chain with practical applications. 8
b) Write short notes on :
1) Pentograph mechanism

i) Equivalent linkages of mechanism. 8

OR
P.T.O.
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2. @ Differentiate between machine, mechanism and structure. 6
b) Write a short note on elliptical trammel. 4

c) What is the condition for correct steering ? Prove that the condition of
correct steering is always satisfied in Davis steering gear mechanism. 6

3. @ State and explain “Kennedy’s Theorem” of three centres inline. 4

b) Fig.1 shows a sewing machine needle box mechanism O;ABO,CD, in
which different dimensions are as follows :

- & " 1™ " -
F - = B - A
L - '.l ¥ & | e F

Crank O,A =16 mm
Crank angle with horizontal, /g = 45°

Vertical distance between O; and O, = 40 mm
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Horizontal distance between O, and O, =13 mm
O,B =13 mm

BC = 16 mm

AB =35 mm

CD =40 mm

~0,BC = 90°

Slider D lies verticaly below O,, where needle is mounted, when crank
O,A rotates at 400 r.p.m., find by using relative velocity and relative

acceleration method,
1) Velocity and acceleration of needle.

i) Angular velocity and angular acceleration of link O,BC. 12
OR
4. @) Inanl.C. engine mechanism, crank 100 mm long and connecting rod 400 mm

long. The crank rotates clockwise at 10 rad/s and at a particular instant it is

inclined to IDC position at 30°. Using analytical method, determine
1) Velocity of piston
i) Acceleration of piston

i) Angular acceleration of connecting rod. 6
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b) For the mechanism shown in Fig.1, in which crank rotates in clockwise
direction at 400 rpm. By using instantaneous centre of rotation method,
calculate velocity of needle, which is on slider D and angular velocity of
link O,BC. 10

F - |_-J_| ,.].' '_'|' —I 4 1

5. a With the help of neat sketch, derive frequency equation of bifilar suspenson. 8

b) A connecting rod is suspended from a point 25 mm above the small end
centre and 650 mm above its C.G. It makes 20 oscillations in 35 seconds.
Find dynamically equivalent two masses when one mass is placed at small

end centre. Take mass of connecting rod as 40 kg. 10
OR
6. @ Write a note on ‘Correction couple'. 6

b) A single cylinder horizontal steam engine has a stroke of 0.75 m and a
connecting rod 1.8 m long. The mass of reciprocating parts is 520 kg and
that of the connecting rod is 230 kg. Centre of gravity of the connecting
rod is 0.8 m from crank pin and the moment of inertia about an axis through
the centre of gravity perpendicular to the plane of motion is 100 kg.m?2. For
an engine speed of 90 rpm and a crank position of 45° from the IDC,
determine the torgue on the crankshaft due to the inertia of these parts by

analytical method. 12
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7.8

SECTION — I

Explain Castigliano’s theorem with suitable example.

b) A belt pulley is keyed to the shaft midway between the supporting bearings

8. a)

kept at 1000 mm apart. The shaft transmit 20 kW power at 400 rpm. The
pulley has 400 mm diameter. The angle of wrap of belt on pulley is 180°
and the belt tension acts vertically downwards. The ratio of belt tension is
2.5. The shaft is made of steel having an ultimate tensile strength and a
yield strength of 400 N/mm? and 240 N/mm? respectively. The combined
shock and fatigue factors in bending and torsion are 1.5 and 1.25
respectively. The permissible angle of twist in shaft is 0.25° per metre length
and the permissible lateral deflection is 1 mm per metre length. Design the
shaft on the basis of strength and rigidity.

Take G = 80x103 N/mm? and E= 200x103 N/mm?2.
OR

What are the advantages of hollow shaft over solid shaft ? State an example

where hollow shafts are used.

b) Two 35 mm shafts are connected by a flange coupling. The flanges are

fitted with 6 bolts on bolt circle of 125 mm diameter. If the shaft transmits a
torgue of 800 N-m at 350 rpm, calculate

1) key dimensions
i) hub length
i) thickness of flange

IV) power transmission capacity.

12
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Take,

Allowable shear stress for shaft material = 63 N/mm?
Allowable shear stress for bolt material = 56 N/mm?
Allowable shear stress for flange material = 10 N/mm?

Allowable shear stress for key material = 46 N/mm?

9. @ Why square threads are used for power transmission and V threads for
fastners?

b) A circular bar of 30 mm diameter is welded to a steel plate by an annular
fillet weld. The force of 5 kN is applied on the bar at a distance 100 mm
from the plane of the weld. If the alowable shear stressin the weld material

is 80 N/mm?, determine the size of the weld.

OR
10. @ State the advantages and limitations of welded joints.

b) A square threaded, triple start power screw, used in a screw jack, has a
nominal diameter of 50 mm and a pitch of 8 mm. The screw jack is used to
lift aload of 7.5 kN. The coefficient of thread friction is 0.12 and collar
friction is negligible. If the length of the nut is 48 mm, claculate

1) the maximum shear stress in the screw body.
i) the direct shear stressin screw and nut.

i) the bearing pressure.

12

12

12
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11. @ Explain ‘dip’ and ‘creep’ in belt. 6

b) A V belt drive is used to transmit 30 kW power from an electric motor
running at 1440 rpm to a machine running at 480 rpm. The centre distance
between the input and output shaft is 1000 mm. The pulley groove angleis
38° and the coefficient of friction between the belt and pulley is 0.2. The
density of the material is 1000 kg/m?3 and allowable tensile stress for the belt
is 1.53 N/mm?. The cross sectional dimensions of the V belt are as follows :

Width of the belt at the top = 37 mm
Width of the belt at the bottom = 19 mm
Depth of the belt = 25 mm

Find :

1) the pulley diameters and

ii) the minimum number of belts required. 12
OR
12. @ State the advantages, limitations and applications of chain drive. 6

b) Explain the procedure for the selection of V belts from manufacturer’s
catalogue. 6

c) Derivethe condition for maximum power transmitting capacity of belt drive
based on friction capacity. 6

B/1/11/90
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SE. (Mechanical W) (Semester — 1) Examination, 2011
PRODUCTION ENGINEERING —11
(2003 Course)

Time: 3Hours 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, dide rule, Mollier charts,
electronic pocket calculator and steam tables is
allowed.

6) Assume suitable data, if necessary.
SECTION — |

1. @ A workpiece of material SAE 1020 rotating at 40 m/minisorthogonally cut
3 mm widewith afeed rate 0.20 mm/rev with HSS. If the total specific
energy required to shear the material i$38.25 K W/cm3/min. Find the power
required to take the cut and also cutting force acting on the tool.

b) What istool wear ? And how are they measured ?
OR

2. @ Show positive, negative and neutral rake angle with the help of sketch and
criterion under which they are provided on the tool. 8

b) During machining the workpiece of diameter 50 and length 125 with HSS,
thefeed rateis 140 mm min and rpm is 159.15. The time accumulated by the
tool used for machining is 100 min, before it goes for sharpening when
running at 40 m/min. Find the time taken to take one cut along the length,
tool life of the tool and number of workpieces machined before it goes for
regrind at working rpm, if n=0.25. 8

P.T.O.
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3. @ Listthelimitationsof broaching operation. 6

b) Write ashort note on horizontal broaching machine. 6

c) Briefly explain gear hobbing process. 4
OR

4. @ How gear lapping and grinding isdone ? 6

b) Explainthe methodsto cut external and internal threads. 6

c) Sketch and label the broach. 4

5. @ Recommend the NC motion control systemsto : i) machine‘n’ number of
holesin arectangular plateat given pitch‘p’ ii) machine perpendicular edges

of the same plate iii) tocut aarc of radius‘r’ take the help of sketch. 6
b) Write the general format of the block used for writing a CNC program with
itsmeaning.
c) Define NC and list the disadvantages when compared to CNC.
OR
6. @ Distinguish between CNC and DNC. 5
b) What roleAGV’s play in FM S and how are they controlled ? 6
c) What features on machining center makesit aversatile machine ? 7
SECTION — I
7. @ Distinguish between CM and ECM. 8
b) ExplainPAM. 8
OR

8. Write ashort noteon:
a LBM. 8
b) EDM. 8
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9. @ How simple, compound, combination and progressive die distinguish
themselves from each other ?

b) Draw the strip layout for the shown component considering high percentage
utilization. The strip is 3 mm thick and 3m long. Show the front scrap, back
scrap, scrap bridge, feed per blank, scrap on the length and width of the
strip. Also find the number of piecesthat we will get from the strip supplied
and percentage utilization of the strip.

-
2.0 v
+

|
E S5y

|
-aT= |

c) Define i) presstonnage ii) centreof pressure iii) clearance.
OR
10. @ Define i) deepdrawing ii) shalow drawing iii) ironing.
b) What isthe effect of the following parameters on the drawing operation :
I) radiuson draw die
ii) radius on punch
i) blank holding force ?
c) How the spring back istaken carein air bending and channel bending ?

11. & Writeashort note on turning fixture.
b) Writeanote on angleplatejig.
OR
12. @ Sketch three different types of locators showing its application.
b) What are the pointstaken into consideration while clamping ?
c) Define Jig and Fixture and explain thetermfool proof used in Jig and Fixture.

B/1/11/90
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S.E. (Prod./Industrial Engg.) (Semester — I) Examination, 2011
INDUSTRIAL ELECTRONICS
(Common to Production S/W)
(2003 Course)
Time: 3 Hours Max. Marks. 100

Instructions : 1) Answer three questions from Section I 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, electronics
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. @ With the help of constructional diagram and V.l. characteristics, explain
how diac and triac acts as bi-directional devices. State applications of these

devices. 6
b) Distinguish between ‘ON-line’ and OFF-line UPS. Explain any one with
block diagram. 6
c) Give the comparison between MOSFET and IGBT. 4
OR

2. @ Explain the working of fan regulator circuit using SCR.
b) Name different current limiting methods. Explain any one in detail.
c) Explain UJT as a relaxation oscillator.

3. & Drawthecircuit diagramsfor ideal and practical differentiator circuits. Explain

freq. response curves for the both. 8
b) Describe difference between synchronous and asynchronous counters.
Explain with a logic diagram and truth table 3-bit Ripple counter. 8
OR
4. @ With circuit diagrams explain the working of log and antilog amplifiers. 8
b) With logic diagram explain MS-JK Flip-Flop. Explain how race around
condition is avoided in this Flip-Flop. 8

P.T.O.
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5. @ State the need for PLC. Describe PLC using block schematic. 6
b) Explain how Computerized Numerical Control (CNC) is used in industry.
List the advantages of using CNC. 8
c) Explain excitation sequence of winding of stepper motor for half and full
step. 4
OR

6. @ What isthe principle of resistance welding ? Explain typical cyclesrequired
in resistance welding. Specify typical electronic circuit to implement above

said sequential operations. 8
b) With a block schematic explain working of DNC. 6
c) Explain merits and demerits of AC and DC motors. 4
SECTION — 11
7. @ Explain the working of resistance thermometer. Give its advantages and
limitations. 6
b) Explain the working of LVDT. State its advantages. 6
c) Write note on proximity detectors. 6
OR
8. @ Write note on Pneumatic actuators. 6

b) Explain the working of photo conductive detector and photo voltaic detector. 6

c) Write note on Vibration transducer. 6
) ) . dzx dx . ..
9. @ Solve the differential equation 2d—2+ 7E+ 6x = Owith initial conditions
t
dx(0
x(0)=0 and ( )=1. 6

dt
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b) Explain the following properties of Laplace transform. 10
1) Linearity i) Time scaling
lii) Freq. scaling iv) Time delay
V) Initial value theorem.
OR

10. @ Find the transfer function G(S) of given electrical circuit in fig no.1 using
Laplace transform 8

Fig. 1

b) Short notes : 8
1) Step response of first order system
i) Dynamic response of second order system.

11. @ Explain with block diagrams, Pre-chlorination control and Alum dosing

control in water treatment plant. 8
b) Explain with block diagram, automation strategy in steel plant. 8
OR

12. @ Explain with block diagram, automation system in thermal power plant. 8
b) Explain with block diagram, generalized data acquisition system. 4

c) What are the requirements of distributed control system ? 4

B/I/11/155
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S.E. (Production & Industrial Engineering) (Sem. —I1) Examination, 2011
THEORY OF MACHINES
(Common to Production S'W)
(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) Figuresto the right indicate full marks.

5) Use of diderule, electronic pocket calculator is
allowed.

6) Assume suitable data, if necessary.

SECTION — |

1. 8) Explaininversionsof double sider crank chain. 6

b) State and explain the Grashoff criterion as applied to 4 bar chain. How isit
useful in studying theinversion of 4 bar chain ? 6

c) Definefollowingterms:
1) Kinematicchain

i) Mechanism
i) Higher Pair
Iv) DOF of mechanism. 4
OR
2.d) Explaininbrief Kutzback criterion for determining DOF of mechanism. 6
b) How Cam-Follower mechanism can be converted into its equivalent mechanism
by equivalent linkage concept. 6
c) Differentiate between spatial and planer mechanism. 4

P.T.O.
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3.a) State and prove Kennedy theorem of 3 centresin line. 4

b) IntheMechanism showninfigure, thedider E isconstrained to move along the
horizontal path .
OA=180 mm,AB=360 mm, CB=240 mm, BD=120 mm, DE=480 mm, BE=540 mm
If thelink OA rotate at 60 rpm in the anticlockwisedirection, find for the position
shown:
1) Velocity and acceleration of point E
i) Velocity and acceleration of point D

i) Angular velocity and angular acceleration of BDE. 12

60 e
AR T

OR

4.a) The crank of an engine 180 mm long and the ratio of connecting rod length to
crank radius is 4. Determine acceleration of piston, acceleration of point X on
connecting rod (Located at 1/4 ™ distance from big end) when the crank is
turned through 40° from IDC. Crank rotate at 300 rpm clockwiseand isincreasing
at the rate of 120 rad/sec?. Use Klein's construction only. 8

b) The connecting rod of an engine has alength equal to 200 mm between centres
and hasamass 2.5 kg. Its C.G isat 80 mm from big end and radius of duration
about an axis through the centre of gravity perpendicular to the plane of motion
1100 mm.

Find:
I) The two mass dynamically equivalent system when one mass is placed at
small end.

i) The correction couple, if the two masses are placed at two ends and angular
acceleration of connecting rod is 100 rad/sec? clockwise, 8
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5. Explain properties of involute profile toothed gearsin mesh. 4
b) Definefollowingterms:
i) Pressureangle iii) Pitch point
i) Circular pitch Iv) Backlash 4

c) Two gear wheels mesh externally and areto give avelocity ratio of 3. The teeth
are of involute form of module 6. The standard Addendum is 1 module. If the
pressure angle is 18° and the pinion rotates at 90 rpm. Find :-

1) No. of teeth on each wheel so that interferenceisjust avoided
ii) Length of path of contact

i) Maximum velocity of diding. 10
OR
6. @) State and prove law of gearing for constant velocity ratio. 8

b) A compound epicyclic gear isshown infigure. The gearsA,D and E arefreeto
rotate on axis P. The compound gear B and C rotate together on axis Q at the
end of arm F. All the gears have equal pitch. The number of externa teeth on
gearsA, B, and C are 18, 45 and 21 respectively. The gears D and E are annular
wheels. The gear A rotate at 90 rpm in the anticlockwise direction and thegear D
rotates at 450 rpm clockwise. Find the speed and direction of the arm and gear E. 10
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SECTION — I

7. @ Explainfollowing termsas applied to cam with neat sketches.
1) Pressure angle
ii) Stroke of follower
iii) Primecircle. 6

b) Draw profileof acamwhichwill givelift of 37.5 mmtoaroller follower. The
diameter of roller is 25 mm and line of stroke is offset by 20 mm from cam
axis. The outstroke of the follower takes place with SHM during 72° of cam
rotation followed by period of rest during 18° of cam rotation. The follower
then returns with uniform acceleration and retardation during 54° of cam
rotation. The minimum radius of cam is50 mm. Cam rotate at uniform speed
240 rpm anticlockwise. 10

OR

8. @ Derivean expression of displacement, velocity and acceleration for follower
moving with SHM. 6

1
b) Draw profile of cam which raises a value with SHM through SCM in 7 of

1 1
revolution, keep it fully raised through g revolution and it closed in next &

revolution with cycloidal motion. The valve remains closed during next
remaining revolution. Roller diameter is1.5 cm and minimum cam radius

3 cm. The axis of valverod is offset by 1.5 cm from camshaft axis. Cam
rotating clockwisedirection. 10

9. @ Explaininlineengine. How arethey balanced and isit possibleto balance
them completely ? 6

b) A rotating shaft carries four unbalanced masses 18 kg, 14 kg, 16 kg and 12
kg at radil 5 cm, 6 cm, 7 cm and 6 cm respectively. The 209, 3 gnd 4t
masses revolve in planes 8 cm, 16 cm and 28 cm respectively measured
from plane of first mass and are angularly located at 60°, 135° and 270°
respectively measured clockwisefrom thefirst masslooking from thismass
end of the shaft. The shaft is dynamically balanced by two masses, both
located at 5 cm radil and revolving in the planes midway between those of
18tand 2™ masses and midway between those of 3 and 41 masses. Determine
magnitude of balance masses and their respective angular positions. 10

OR
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10. @ Write a short note on direct and reverse crank method. 6

b) Thecranksof two cylinder uncoupled inside cylinder locomotive areat right
angles and are 300 mm long. The distance between centre lines of cylinders
1S 650 mm. The wheel centre lines are 1.6 m apart. The reciprocating mass
per cylinder is300 kg. Thedriving wheel diameter is1.8 m. If the hammerblow
isnot to exceed 45 kN at 100 Km/hr determine::

1) The traction of reciprocating masses to be balanced.
i) Variation in tractive effort. 10

11. @ What are causes and effects of vibration ? 5

b) Determineequivaent stiffnesswhen:
1) Springs are in series.

i) Springsarein parallel. 5
c) A vibrating systemisdefined by following parameters:

M=3 kg, K=100 N/m, C=3N-sec/m

Determine:

a) Damping factor

b) Natural frequency of damped vibration

c) Logarithmic decrement

d) Ratio of two consecutive amplitudes

€) No.of cycles after which the original amplitude isreduced to 20 percent. 8

OR

12. @ Explainsgnificanceof vibrationisolation. What arevibration isolation materials? 5

b) Write a short note on writing speed of shaft. 5
c) Find natural frequency of system shown in figure. The cord may be assumed
inextensible in the spring mass pulley system and no dlip. 8

s

B/1/11/210
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S.E. (Production & Industrial Engg.) (Semester — II) Examination, 2011
DESIGN OF MACHINE ELEMENTS
(Common to Production S/W)
(2003 Course)

Time: 3 Hours Max. Marks: 100
SECTION — |
1. @ What do you mean by design considerations ? Explain with illustrative
examples any four important design considerations. 8
b) Explain : 8

1) Preferred Series and their applications
i) Design analysis and Design synthesis.

OR

2. @ Describe the main alloying elementsin aloy steels and their effect on
properties on alloy stedl. 4

b) Suggest suitable material for the following application. Support your answer
with reason. 8

1) Shaft subjected to variable torsion and buckling.
i) Nut of a heavy duty screw jack.
lii) Hacksaw Blade

iv) Drill Spindle.
c) Explain how materid sdection isdone when more than two materials are found
to be suitable. 4
3. @ Describe and compare Rankine's theory and Tresca-Guest theory. 8

b) A bell crank lever isto be designed to raise aload of 5.5 kN at the short arm
end. The arm lengths are 150 mm and 500 mm respectively. The permissible
stresses for the lever and pin materials in shear and tension are 60 N/mm?
and 90 N/mm? respectively. The bearing pressure on the pin is to be limited
to 12 N/mm?2. Assume the lever cross section ast x 4t and the fulcrum pine
as 1.25 times the pin diameter. 8

OR P.T.O.
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4. @ Explainin detail the procedure for design of a cotter Joint. 8

b) A crane hook with trapezoidal cross section as shown in figure is made of
plain carbon steel with permissible tensile stress of 120 N/mm?. If the load
acting on the hook is 95 kN. Determine the dimensions of the hook. 8

5. @ A shaft is supported on two bearings which are 1 m apart. The shaft carries
two belt pulleys at a distance of 200 mm and 800 mm from the left hand
bearing. The diameter of both the pulleys is 500 mm with 180° overlap.
The two belt directions are perpendicular to each other. The maximum belt
tension in any belt is 2500 N. The ratio of belt tension is 2.25. The shaft is
made of steel with an ultimate tensile strength of 800 N/mm? and a tensile
yield strength of 550 N/mm? If the combined shock and fatigue factors in
bending and torsion are 1.50 and 1.0 respectively, design the shaft using .
as smaller of { [0.75 (0.18 S )], [0.75 (0.3 syt)] } . 12

b) Explain the various design equations for splined shaft. 6

OR
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6. @ Explan in detal with relevant equations design procedure for Muff Coupling. 6

b) Following data refers to a helical compression spring :
Mean coil diameter = 120 mm
Maximum axial Load = 8000 N
Spring rate = 70 N/mm?
Allowable shear stress for spring = 270 N/mm?
Modulus of rigidity for spring material = 80x103 N/mm?

Determine :
1) Wire Diameter and
i) Number of active turns. 8
c) Explain the significance of Wahl’s factor in spring design. 4
SECTION — I
7. @ Describe and compare various forms of threads. 8
b) Explain in detail the various stresses in power screws. 8

OR

8. @ A steel angle is welded to steel plate by the fillet welds as shown in the
figure of length 220 mm each. The Ieg sizeis 12.5 mm. If the permissible
shear stress for the weld is 80 N/mm? | calculate the load carrying capacity

of the welding connection. 4

W

b) Explain the procedure to design welds subjected to Bending Moment. 8
c) State the advantages and limitations of the welded joints over riveted joints. 4
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9. a A cone clutch having asbestos friction lining is used to transmit 30 kW
power at 500 r.p.m. coefficient of friction is 0.25, permissible intensity of
pressure is 0.35 N/mm?2 and semi cone angle is 12 degrees. If the outer
diameter is 320 mm form space limitation find (i) Inner diameter (ii) Face
width of the friction lining and (iii) force required to engage the clutch.

Assume uniform wear theory. 12

b) Design considerations in a long shoe brake. 4
OR

10. @ Explain the importance of PV vaue in design of brakes. 4

b) Using relevant equations describe the analysis of short and long shoe brake. 4

c) A multipledisk clutch consisting of alternate steel and bronze platestransmits
7 kW at 750 r.p.m. the inner and outer diameters of the contacting surfaces
are 120 mm and 160 mm respectively. The coefficient of friction is 0.15
and the intensity of pressure is 0.28 MPa. Calculate the number of steel and
bronze disks required and the operating force. Assume uniform wear theory. 8

11. Explain : 18
1) Selecting a chain from manufacturer’s catalogue.
i) Power ratings of belt and chains
I11) Rope drum'’s construction and design.
Iv) Stressesin wire ropes
v) Maximum power condition for belt drive.
vi) Materials for roller chain and sprocket.

OR

12. @ A rope drive transmits 550 kW form a pulley of effective diameter 4.25 m,
running at a speed of 100 r.p.m. the angle of lap is 150 degrees and
groove angle is 45 degrees, coefficient of friction is 0.3, the mass of the
ropeis 1.6 kg/m and the allowable tension in each ropeis 2500 N. Calculate
the number of ropes required. 8

b) Explain Material selection for flat and V belts.
c) What isthe effect of centrifugal tension on the performance of belts ? 4

B/I/11/190
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S.E. (Electrical) (Semester — I) Examination, 2011
POWER PLANT 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) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tables is
allowed.

6) Assume suitable data, if necessary.

SECTION — |
UNIT —1

1. @ Explain RankinecyclewithT-Sdiagram.
b) State the advantages of Reheat cycle.

c) A steam power plant operates on Rankine cycle. Steam entering the turbine
has a pressure of 50 bar and temp. of 500°C; expands to a condenser pressure
of 0.05 bar. Find :

1) Heat supplied
i) Turbinework
i) Pump work
Iv) Dryness function of steam entering the condenser
v) Rankinecycleefficiency. 10
OR
2. @ Explain Bomb calorimeter with aneat sketch. 6
b) Explain Orsat apparatus with aneat sketch. 6
c) Write a short note on Fluidised bed combustion. 6

P.T.O.
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UNIT —1I
3. @ State the advantages of using condenser. 4
b) Explan:
1) Boiler efficiency
ii) SSC. 4

c) How steam condensers are classified ? Compare surface and jet condensers. 8
OR

4. a) Explainwith aneat sketch, construction and working of acentrifugal pump. 8
b) Explain—Governing of aPelton whedl. 8
UNIT — 111
5. @ Draw genera layout of amodern steam power plant and explainitsworking. 8
b) Classify hydroelectric plants. Explain pump storage plant. 8
OR

6. @ Explan:

1) Hydrograph
i) Flow duration curve

lif) Mass curve. 6
b) Compare Hydro and Thermal power plant. 6
c) What iscavitation ? How can it be avoided ? 4
SECTION — 11
UNIT -1V
7. @ State the advantages and disadvantages of diesel power plant. 8

b) Why the starting of diesel plant ismoredifficult ?What different methods are
used for starting diesel engine ? Which method is common and why ? 8

OR
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8.

10.

11.

12.

a) Explain different methods used to improve the thermal efficiency of the open
cycle gasturbine plant. 8

b) State the advantages and disadvantages of gas turbine power plants over
diesel and thermal power plants. 8

UNIT -V

a) Explainwith aneat sketch:
I) Pressurised water Reactor (PWR)
ii) Boilingwater Reacter (BWR)

Also state its avantages and disadvantages. 12

b) Write a short note on : Gas cooled Reactor. 6
OR

a) Statethe advantages and limitations of Nuclear Power Plants. 6
b) Explain the various factors which should be considered while selecting asite

for nuclear power plant. 6
c) Write ashort note on : Nuclear waste disposal. 6

UNIT - VI

a) Which arethe non-conventional sources of energy and why they are seriously
thought throughout the world ? 5

b) What istheimportance of solar power in the present energy crissintheworld? 5

c) Writeashort note on : Wind Mills. 6
OR
a Explain MHD system with its advantages and drawbacks. 8

b) Comment on : Renewal energy development program of India 8

B/I/11/175
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S.E. (Electrical) (Semester — I) Examination, 2011
ELECTRICAL MACHINES -1
(2003 Course)

Time: 3 Hours Max. Marks: 100

N.B. : i) Answer 3 questions from Section I and 3 questions from II.

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

iii) Neat diagrams must be drawn wherever necessary.

iv) Black figures to the right indicate full marks.

v) Use of logarithmic tables, pocket calculator and steam tables
is allowed.

vi) Assume suitable data, if necessary.

SECTION — |

1. @ Provethe condition for maximum efficiency of single phase transformer. v

b) Draw the Phasor diagram of 1-phase transformer on load condition at :

1) Unity power factor

ii) Leading power factor. 6
c) Therequired noload voltageratioinal50 KVA, 50 Hz, single phasetransformer

1S5000/250V. Find efficiency at half rated KVA, Unity power factor and also
efficiency at full load 0.8 p.f. lagging if thefull load copper |ossesare 1800W;

care losses are 1500 W. 6
OR
2. @ Explainthevariousfeaturesof onideal transformer. 4

b) How approximate equivalent circuit isdifferent from accurate equivaent circuit of
transformer. 6

c) A 250 KVA single phase transformer hasiron loss of 1.8 KW. The full load
copper loss is 2000 Watts, calculate :
1) Efficiency at full load, 0.8 lagging p.f.
i) KVA supplied at maximum efficiency
i) Maximum efficiency at 0.8 lagging p.f. 6
P.T.O.
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3. @ Explainload sharing of transformers connected in parallel with equal voltage
ratios and unequal voltageratios. 8

b) Two 2200/110 V Transformers are operated in paralel to share a load of
120 KVA at 0.8 p.f. lagging. Transformers are rated bel ow.

A : 100 KVA : 0.8% resistance and 10% reactance
B : 60 KVA : 1% resistance and 5% reactance

Find the load carried by each transformer. 8
OR

4. a) How equivalent circuit parameters are obtained from open and short circuit
tests on transformer ? 8

b) A5KVA, 500/250V, 50 Hz, single phase transformer gave the following
readings.

O.C. Test: 500V, 1 A, 50 W (L.V. side open)
S.C. Test: 25V, 10A, 60 W (L.V. side shorted)

Determine:
1) Theefficiency onfull load, 0.8 lagging p.f.
i) Thevoltageregulation on full load, 0.8 leading p.f.
i) The efficiency on 60% of full load, 0.8 leading p.f. 8

5. @ With proper connection and phasor diagrams describe the different ways of
connecting three phase transformers. 8

b) With the help of neat connection diagram, explain the Sumpner’stest on
1-phase transformer. Also stateitslimitations. 10

OR
6. @ What arethe advantages of singlethree phase transformer unit over abank of
single phase transformer ? 6

b) State the conditionswhich must be fulfilled for successful parallel operation
of 3 phase transformers.

c) Write the short notes on Testing of transformer as per B.1.S. (2026). 6
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SECTION — I

7. @ Draw aneat sketch of aD.C. machine. Label it. List the various parts and
material used for them. Also state the function of each parts. 8

b) A long shunt d.c. compound generator drives 20 lamps, all are connected in
parallel. Terminal voltage is 550 V with each lamp resistance as 500 Q. If

R, =25Q,R =0.06 Q and R_=0.04 Q, calculate the armature current and
the generated e.m.f. 8

OR
8. @ Distinguish between lap and wave type of windingsin DC machines. 4

b) Explainthefollowingtermsinbrief :
I) Polepitch
ii) Back pitch
i) Resultant pitch
Iv) Commutator pitch. 4

c) A d.c. series generator has armature resistance of 0.5 Q and series field

resistance of 0.03 Q. It drivesaload of 50 A. If it has 6 turng/coil and total
540 coils on the armature and is driven at 1500 r.p.m. calculate the terminal
voltage at the load. Assume 4 poles, lap type winding, flux per pole as 2 mwb
and total brush drop as 2V. 8

9. @ Draw thecircuit diagramsfor separately excited generators and self excited
seriesgenerator indicating all the currents and voltages. 8

b) A d.c. shunt motor runs at a speed of 1000 r.p.m. on no load taking a current
of 6A, from the supply when connected to 220 V d.c. supply. Its full load

current is50A. Calculate its speed on full load. Assume R = 0.3 2 and
R, =110 Q. 8

OR
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10. @ Draw the performance characteristics of different types of d.c. generators

and explain them. 8
b) Obtain the torque equation of d.c. motor. 4
c) Explainthevariouslossesind.c. machine. 4

11. @ Describe Hopkinson'stest in detail with its advantages and disadvantages. 10

b) What is commutator ? What is meant by good commutation ? How isit
achieved ? 8

OR

12. @ ExplainSwinburne'stest for finding the efficiency of ad.c. machine. Canthis
method applicable to d.c. series motors. 8

b) A retardationtest iscarried out on a1000 r.p.m. d.c. machine. The time taken
for the speed to fall from 1030 rpm to 970 rpm is
I) 36 seconds with no excitation
i) 15 seconds with no excitation

i) 9 secondswith full excitation and the armature supporting on extraload of
10A. at 219V. Calculate

1) Moment of inertiaof the armaturein Kg.m?
2) Iron loss
3) Mechanical loss at the mean speed of 1000 r.p.m. 10

B/1/11/205
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S.E. (Electrical) (Semester — I) Examination, 2011
ELECTRICAL MEASUREMENTS
(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) Use of logarithmic tables, slide rule, Mollier Charts, electronic
pocket calculator and steam tables is allowed.

5) Assume suitable data, if necessary.

6) Attempt Que. No. 1 or 2, Que. No. 3 or 4, Que. No. 5 or 6.
Que. No. 7 or 8, Que. No. 9 or 10, Que. No. 11 or 12.

SECTION — |
1. @ With aneat sketch explain the method of absolute measurement of current by
Rayleigh’s current balance. 8
b) Explaintheterms: 8
I) Hysteresis. i) Threshold.
i) Dead band. Iv) Accuracy.
OR

2. @ Inasurvey of 15 ownersof acertain model of acar, the following figuresare
for average petrol consumption wherereported : 25.5, 30.3, 31.1, 29.6, 32.4,
39.4, 28.9, 30.0, 33.3, 31.4, 29.5, 30.5, 31.7, 33.0, 29.2.

Calculate:
1) Meanvalue i) Medianvalue
i) Standard deviation Iv) Averagedeviation
v) Variance vi) Probable error. 10

b) Explain parallax error and error dueto inherent shortcomings of theinstruments.
How to minimisethem ? 6

P.T.O.
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3. @ Discusshbriefly thefollowing methodsfor measurement of medium resistance:
1) Ammeter - voltmeter method
ii) Substitution method
i) Wheatstone bridge method. 8
b) A length of cableisused for testing itsinsulation resistance by loss of charge
method. An el ectrostatic voltmeter of infinite resistanceis connected between

the cable conductor and earth, forming a joint capacitance of 600 pf. It is
observed that after charging the voltagefalsfrom 250V to 92V in 1 min.

Calculate insulation resistance of the cable. 4
c) Classify theresistancesfrom measurement point of view and give 2 examples
of each. 4
OR

4. @ Explainthe effect of voltage, frequency and form factor of waveform oniron
| osses. 6

b) What are the difficulties in magnetic testing of bar specimen in comparison
with ring specimen ?What is permeameter ?With aneat diagram describe
Hopkinson permeameter. 10

5. @ Write a short note on various sources and null detectors used for AC bridges. 6

b) With aneat diagram explain the working of vibrating reed type frequency
meter. 6
c) Write short note on Dynamometer type single phase power factor meter. 6

OR

6. @ With aneat diagram explain the use of Maxwell’s inductance -capacitance
bridge for measurement of unknown inductance. Derive an expression for
unknown inductance. Why is this bridge not suitable for large Q coils ? 9

b) The four impedances of an ac bridge are :
Z,=400 £50°Q ,Z,=200 £40°Q, Z;=800 £-50Q, 7, =400 £20°Q .
Find out whether the bridge is balanced under these conditions. 6

c) Explaintheterm sliding balancefor achieving balance point quickly inAC
bridges. 3
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SECTION — I

7. @ Derivethetorqueequationfor D’ Arsonal galvanometer with usual notations.
Explain theintrinsic constants invol ved and write the equation of motion to

examine dynamic behaviour of galvanometer. 10
b) State and explain methods of producing damping torque in indicating type
instruments. What are the effect of over damping and under damping ? 8
OR

8. @ With neat sketch explain the construction and working of attraction typemoving
iron instrument. State its advantages and disadvantages. 8

b) The coil of moving coil voltmeter is40 mmx 30 mm wide and has 100 turns
wound on it. The control spring exerts a torque of 0.25x10~2 Nm when the
deflection is 50 divisions on scale. If the flux density of magnetic field in the
airgap is1 Wb/m?, estimate the resistance that must be put in series with coil

to give 1 volt/div. Resistance of voltmeter is 10,000 ohm. 6
c) Explainthetype of suspensions provided to the galvanometer. How isdamping
torque produced in the galvanometer ? 4

9. a) Derivethetorque equation of single phase dynamometer type wattmeter with
usual notations. 6

b) Compare dynanometer type wattmeter and induction type wattmeter. 4
c) Withaneat circuit diagram and phasor diagram explain two wattmeter method

for measuring active power in three phase star connected (R+L) balanced

load. 6

OR

10. @ With neat diagram explain construction of low power factor type wattmeter.

Stateits application. 6

b) A wattmeter reads 5 kW when current coil isconnectedin R phase and pressure
coil is connected between R and N for a balanced symmetrical three phase
system suppling three phase inductive load of 25Amp at 400 volts. What will
be the reading of wattmeter if connections of current coil are unchanged and
pressure coil is now connected between B and Y phases ? Find total reactive
power for this case. 4

¢) Withaneat circuit diagram and phasor diagram explain one wattmeter method
for measurement of reactive power in three phase star connected |oad. 6
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11. @ What are different systemsin induction type energymeter ? Describe eachin

brief. 6

b) Derivethe expression for ratio error for CT with usual notations. 6

c) What isdifferencein CT and ordinary transformer ? 4
OR

12. & Withaneat circuit diagram explain CT, PT operated energy meter. 6

b) What are the methods of reducing errorsin case of PT. 4

c) What isphase angle error and creeping error in induction type energy meter ?
How they can be compensated ? 6

B/1/11/220
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S.E. (Electrical) (Sem. — II) Examination, 2011
POWER SYSTEM -1
(2003 Course)

Time: 3 Hours Max. Marks: 100
Instructions: 1) Answer 3 questions from Section — I and 3 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. @ Explainthefollowingtermsaong with the units. 8
i) Load factor. i) Demand factor.
i) Utilizationfactor. Iv) Diversity factor.
b) A generating station hasfollowing daily loads.
T (hr) 0-6 6-8 8-12 12-14 14-18 18-20 20-24
Load (MW) 8 35 10 2 9.5 4 5

Sketch load distribution curve and determine the load factor and plant capacity
factor assuming the capacity of plant of 12 MW. 8
OR

2. @ Explainthefollowing (Any two) :
1) Difference between load curve and load duration curve.
i) Diversity of load decreases the capital cost of the power system.
i) Load factor of apower station is generally less than one. 8
P.T.O.



[3962] - 295 2- AR

b) What do you understand by Bmm coefficients of a power system ? Derive

3. @ Deriveexpressionfor maximum and minimum dielectric stressinasingle core

b)

4. 9

b)

5. a)

b)

6. a)

b)

the values of these coefficients for a Power system fed by 2 generating plants.

cable.

In connection with the faults on the cables, writein brief.
I) Causes of failure of underground cables.
i) Procedure to locate the fault.

OR

What is grading of cables?
Explain capacitance grading and derive therelation for the same.

A single core cableis having a conductor diameter of 2 cm and consisting of
3A, B and C insulating materials of primitivities 5, 4 and 2 respectively and
permissible stress of 50 kV/cm (rms), 40 kV/cm (rms) and 30 kV/cm (rms)
respectively. If thelineisdesigned for 110 kV, find the minimum intersheath
radius of the cable.

Derive the formulafor voltage distribution across the units of astring of
suspension insulators. Define string efficiency. State assumptions made.

State the methods of making voltage distribution uniform across the units of
string insulators. A 3 unit insulator string is fitted with a guard ring. The
capacitance of the link pinsto metal work and guard ring can be assumed to
be 15% and 5% of the capacitance of each unit. Determine the voltage
distribution and string efficiency.

OR

Discuss the necessity of voltage control equipment in power system. What
are thetypes of voltage regulators used for voltage control ? Explain any one
inbrief.

Estimate voltage distribution and string efficiency for thestring of 3insulatorsif
the ratio of mutual capacitance to ground capacitance is 0.11 for each disc.
Assumelinevoltagesas33kV, 3ph, 50 Hz. Why isstring efficiency of suspension
insulatorsless than 100% ?

8
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7. @ Why transmission lines are transposed ? Derive an expression of capacitance

of three phase unsymmetrical transmission line with transposed conductors
where

d, = Distance between conductors A and B

d, = Distance between conductors B and C

d, = Distance between conductors C and A. 8

b) Six conductors of a double circuit transmission line are arranged as shown
below. The diameter of each conductor is 3 cm. Find the capacitive reactance
to neutral and the charging current per km per phase at 132 kV and 50 Hz,
assuming that thelineisregularly transposed. Neglect the effect of earth path. 8

R (5‘"_ """ - _é B

: Bhr)
. : - . Yo
-G}--,‘.r---ﬁ—rﬂ-----'."@-;
' e
. 3T
B R/
OR
8. @ Discussthefollowing termsrelated to transmission line of power system.
1) Proximity effect 2) Skineffect
3) Self GMD 4) Mutual GMD. 12

b) A three phase 33 kV overhead sub transmission line 50 km long has its
conductor ACSR 20 mm diameter spaced at the corner of an equilateral triangle
of 2 m side. Find the inductance per phase of the system. 4

9. @ Obtaintheequationsfor sending end voltage and current intermsof receiving
end voltage and current for nominal T (Tee) method. Also draw the phasor
diagram. 8
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b) Two 3-phase transmission lines have generalised constants.
A;=D; =098 «£2° B; =28 ~69° ohms, C; = 0.0002 ~88° Mho
A,=D,=0.95 /3, B,=40 £85° ohms, C, =0.0004 ~90° Mho. They are

connected in series and delivers aload current of 200 Amp at 0.95 Pf. lagging
at 110 kV. Determine the sending end voltage and sending end current.

OR

10. & What ismeant by generalised circuit constants of transmission line ? Derive
thevaluesof A, B, C and D constants in case of short transmission line.

b) A 200 km long three phase overhead line has a resistance of 48.7 € /ph,

inductive reactance of 80.20 €2/ph and capacitive reactance (line to neutral)
of 8.42 nF/km. It suppliesaload of 13.5 MW at avoltage of 88 kV and power
factor 0.9lagging. Using nominal r (pi€) network, find the sending end voltage,
current, voltage regulation and power angle.

11. @ WhatisUniversal circlediagram ? What isits use over ordinary power circle
diagram? Explain the procedure of drawing receiving end universal power
circlediagram.

b) An overhead line has an ACSR conductor of 1.95 cm diameter and a span of
244 m. The allowabletension is 3.56x10% N. Find :

1) Saginstill air condition with noicecovering

2) Vertical sag when thereis an ice covering of 0.96 cm thickness and a
horizontal wind pressure of 382 N/m? of projected area | ce weighs
8920 N/m3.

OR
12. &) Derivean equation for sag between supportsat unequal levels. What isstringing
chart ? State applications.
b) A 3¢ 50 Hz transmission line has following constants

A=D=0.962£0.6°, B=32,68°Q, C=0.215x10°,90°s construct the
universal power circlediagramfor theline and complete thefollowing:

a) If the load supplied at receiving end is 64MW at 0.8 p.f. lag and 132 kV,
find sending end voltage and power factor.

b) Voltageregulation.

10

10

8

B//11/275
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S.E. (Electrical) (Sem. — 11) Examination, 2011
DIGITAL COMPUTATIONAL TECHNIQUES
(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 |1, attempt Q. 70r Q. 8,Q.90r Q. 10, Q. 11 or Q. 12.

2) Answer 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) Use of non-programmable electronic pocket calculator is
allowed.

6) Assume suitable data, if necessary.

SECTION — |
1. A) Explainfloating point and normalized floating point representation of number.
6
B) Explain Inherent and Truncation errors. 6
C) Convert thefollowing numbersinto equivalent decimal number 6
) (1280)g i) (4E6)4q
iii) (1011101011),
OR
2. A) Explain concept of numerical instability. 6
B) State and explain Sturms Theorem. 6
C) Describethe positional number system for the representation of numbers. 6
3. A) Explain Bisection method to find solution of atranscendental equation. 8
B) Use Newton-Raphson method to obtain a root correct up to three decimal
places of the following equation 2x = cosx + 3. 8

OR

P.T.O.
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4. A) What are the causes of failure of Newton-Raphason method ? Explain.
B) Find the root of equation as indicated below using Secant method

x3+x2 +x —100 = 0.

5. A) Explain Gauss Seidel iteration method.
B) Solve the following set of equations by Gauss-Jordan method.

SXq =Xy =9

—X1*+ 595Xy —X3=4

6. A) Explainthe Gausselimination method used for solving simultaneouslinear
algebraic equation. Explain concept of ‘ pivoting’ used in this method.

B) Use the Gauss Seidel Method to obtain the solution of the system at the end

OR

of 5titeration.
1Oxl + 2x2 +X3= 9

Xy + 10x2—x3=—22
—2x1 + 3x2 + 1Ox3 = 22.

7. A) Derivean expression for Newton-Gregory backward difference interpolation

formula.

B) The population of thetown with year isgiven by following table. Estimatethe

SECTION — 11

population for the year 1955.

Year 1941 | 1951 | 1961 | 1971 | 1981 | 1991
Population | 15| 149 | 164 | 175 | 183 | 189
(in 1000's)

OR

8. A) Derivethe expression for Newton’sdivided difference interpolation formula

for given datapointswith unequal intervals.

* RO
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10.

11.

12.

B) Using Sterling’sformula, evaluatef (1.22) from the data pointsgivenbelow. 8

X 1 11 1.2 1.3 1.4

f(x) 0841 | 0.891 | 0.932 | 0.963 | 0.985

rd
A) Derivethe Simpson’s (%) rule of integration from Newton-Cote' squadrature

formula. 8

B) Evaluate j % dx, using Simpson’sthree-eighthsrulewith 6 sub-interval. 8

OR

A) Using Newton Cote'squadrature formula, derive the equation for Trapezoidal
rulefor numerical integration. 8

2
B) Evauate j log, v1+ x dx,using Simpson’sone-third rulewith 8 sub-interval. 8
0

A) Derivethe Euler’sformulato solve g =f(x, y) .Also show graphically the
X

effect of reduction in step size in the Euler’s method. 9
B) Apply Taylor Series method to find approximate value of y at x = 1.1 and

d
X = 1.2, in steps h = 0.1; if d—3:= log (xy). Giventhaty (1) = 2 9

OR
A) Solve using Runge-K utta fourth order method to find approximate value of y

dy 1
dx X+vy

ax=01landx=0.2,instegpsh =0.1; if .Giventhaty (0)=1. 9

B) Solve jy =1+ x?)y?withy (0) = 1, giventhat y (0.1) = 1.06, y (0.2) = 1.12,

y (0.3) = 1.21. Evaluatey (0.4) and y (0.5) by Milne's Predictor-Corrector
method. 9

B/1/11/260
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S.EE. (Electrical) (Semester — 1) Examination, 2011
INSTRUMENTATION

(2003 Course)
Time: 3 Hours Max. Marks: 100
SECTION — |
1. @ What isinstrumentation ? Discuss the purposesit servesin detail. 10

b) State various characteristics of process. Define and explain any two of them
inbrief. 6

OR
2. @ With neat block diagram explain components of ainstrumentation system. 8

b) Derive expression for step and ramp response of afirst order system. Draw
waveforms of input and response for both the cases. 8

3. @ Discuss various controls normally available for use of CRO. 8

b) What are the various ways of classification of transducers ? Explain each one
inbrief. 8

OR

4. @ State specific adjustmentsrequired to obtain Lissgousfigureson CRO. Discuss
use of Lissgousfigures. 8

b) Compare:
Passive - Active transducers

Primary - Secondary transducers. 8

P.T.O.
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5. @ Explainwith help of neat connection diagram, how RTD isused for
measurement of temperature. State types of RTD elements. What isPT 100? 10

b) Compare various types of manometers used for measurement of pressure. 8
OR

6. @ Explainéelectrical methodsfor measurement of level of liquidin tank. List
transducers used for each method. 10

b) Listvarioustransducersfor measurement of temperature. State one application
of each and also mention range of temperature for which it is used. 8

SECTION — 11

7. @ Describe the methods for measurement of flow using

1) Venturimeter

2) Orificeplate. 6
b) Explainthe construction of wirewound strain gauges and derivethe expression
for the gauge factor. 6
c) Explainthe effect of temperature on strain gauge. 4
OR

8. @ Draw and explain the construction and working principle of LVDT. State four
advantages of LVDT. 6

b) Describethe construction of foil type strain gaugesand explain their advantages
over wire wound strain gauges. 6

c) A resistance wire strain gauge with a gauge factor of two is bonded to a steel
structural member subjected to astress 100 MN/m?. The modulus of elasticity
if steel is200 GN/n?. Calculate the percentage change in the value of the
gauge resistance due to the applied stress. 4
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9.

10.

11.

12.

a) Whatisan X.Y recorder ?How do you distinguish it from a X-t or Y-t recorder ?
Explain with suitable circuit diagram, the working of X-Y recorder. Describe
itsapplication. 10

b) What is the function of an actuator ? Draw and explain the construction,
working principle of adirect pneumatic actuator for converting pressuresignals
into mechanical shaft motion. 6

OR

ad What isthefunction of recorder ? Describethe working of strip chart recorder.
What are the different types of tracing systemsused in it ? Explain with the
help of suitable diagrams. 10

b) With block diagram, explain the function of elements of thefinal control
operation. 6

a) Stateand explainin brief different functions of SCADA systems. What are

their common features ? 6

b) What isPLC ?What areitstypes ? Explain with suitable examples. 6

c) Explainthefunction of remoteterminal unit, CRT display and main unit. 6
OR

Write short noteson : (3x6 each)

ad Communication for SCADA system
b) Ladder diagram elementswith examples

c) Concept of MMI and HMI.

B/1/11/250
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S.E. (Elex. & E and TC) (Semester — I) Examination, 2011
NETWORK THEORY (2003 Course)

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

3) Black figures to the right indicate full marks.

4) Your answers will be valued as a whole.

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. @ What are phasors ? The circuit shown operatesin sinusoidal state. Find the

voltage across capacitor, inductor and resistor using phasor analysis. 6
5 2.0mb
N \JWNN’\J""'““"'W}‘*HLW‘

@ \O CoS Soob \OOAE

- B il

Fig. 1

P.T.O.
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b) Find power absorbed by 3Q2 and 2Q2 resstor in the circuit. Useloop andyss. 6

2

thl\/fé

c) Obtainthe Thevenin's equivalent circuit acrossA — B and hence the current

Fig. 2

in 10Q resistor acrossA — B. 6

’2__{\_.-1
WA o A

CD \G\J LT _‘ﬂ' /" ST

Fig. 3
OR
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2. d State and explain the Norton’s Theorem.

b) Use source transformation to find current in 12 Q resistor.

GoN
.., R e
N
o
48 A 2 oh
(DR 9 b
@
4

o | —

Fig. 4

c) Findthe current (1) inthe circuit by using superposition theorem.

T 7 @Dé?ﬁ

2.5 Q .
€5

b

T

Fig.5

303
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3. 8 Definefigure of merit (Q). On what factorsit is dependent ? 4

b) A coil resonates at 2 MHz when 18 pF capacitor is shunted acrossit. When
shunting capacitor is 81 pF the resonating frequency is 1 MHz. Find the

distributed capacitance of the coil. What is the self resonating frequency. 6

¢) FindtheBand width of antiresonating circuit with following conditions : 6
1) Q of inductive branch = 100.
2) Freguency of unity power factor = 1 MHz.
3) Value of inductance = 100 u H.
4) Internal generator resistance=10K Q.

OR
4. @) Give practical applications of aseriesand parallel resonant circuits. 4

b) Aresistor, capacitor and avariableinductor areall in series. The combination
Is connected to 200 V, 50 Hz supply. The maximum current obtained by
varying the inductance is 0.314 A. The voltage across capacitor when the
current in the circuit ismaximum is 800 V. Find the values of the circuit

e ements. 6
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c) A parallée resonant circuit has fixed C and avariable inductor (L). Q of the
inductor is 4. Find the values of L and C for acircuit impedance of

(100 + To) at f = 2.4 MHz. What is the bandwidth at matched condition? 6

5. @ What areinitia conditions? The circuit shown isin the steady state with

dv
switch (K) closed. At t = 0t is opened. Find V,, d—fk att=o 6
K 2,
_ A7 - «‘ﬁ‘n’i_ﬁ
N
|
rh::ﬁ: = A
N V-

Fig. 6
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b) Definerisetime, Delay time and time constants of an R-C circuit. 4

c) Let V. (0) =2V . By using Laplace Transform find voltage V. (t). 6

Fig. 7
OR

6. @ Definerisetime, Delay time and time constant of an R-L circuit. 4

b) IntheR.C. circuit shown switch isclosed at t = 0. Obtain the current j (t) by

using Laplace Transform method. 6

S —

Fig. 8



AR AR 7- [3962] - 303

c) Theswitch chargesfrom*a to‘b’ att=0. The switchwason ‘a for along

timefor t < 0. Using Laplace Transform obtain V,, (t) and plot it. 6

——'—\.J\r\{\‘\r—“'_".'} e ' e — _\_.‘
I
e .
T 3V = 2-H e N
Fig. 9
SECTION — I

7. @ Design asuitable matching section to match asymmetrical T-section having
Zq7 = (500 + J5) Q tothe symmetrical IT—section having

Zo, =(400+3,) Q. 5

b) What is a composite filter ? Design an m-derived T-type Low Pass Filter to
work into load of 500€2 and cut off frequency at 4 KHz with peak attenuation

at 4.5 KHz. 7
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c) Give practical applications of attenuators. An symmetrical w—section
attenuator has seriesarm of 275 Q and each shunt arm of 450 Q . Determine

following quantities:

1) The characteristic impedance of the network.

2) The attenuation provided by the Section. 6
OR
8. @ State and explain properties of an asymmetrical network. 4

b) A transmission line has 10 T-section with each T has seriesarm of 50Q2 and
shunt arm of 500 Q. Thelineisterminated into its characteristic impedance.
An generator of IV and internal resistance of 200 Q isterminated at the

sending end. What will be the voltage and current at the receiving end ? 8

c) What aredisadvantages of prototypefilters ? Explain how they areeliminated
in m-derived filters. Each of the two series elements of T-type Low Pass
filter consists of inductance of 30 mH and shunt element of 0-2 u F capacitor.

Calculate the design impedance and cut off frequency. 6
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9. a) Explain varioustypes of network functions.

b) Find the driving point admittanceY (s) and plot the poles and zeros of Y (S).

Fig. 10

c) For the function given draw the pole-zero plot and hance obtain the time

domain response V (t).

_ 5(S+5)
v(s)= (S+2)(S+7)

OR

10. a) State and explain properties of driving point functions and transfer functions.

b) Explain how time domain behaviour can be obtained from pole-zero plots.

4
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. . Vl V2 V2
c) Find the network functions VA and m for the network shown. 8
1 1 1
. T, Ih | 1
) ey T,
n ¥
\F- IF
V) V,_
e —-n_
Fig. 11
11. 8 Obtain h-parametersin terms of y-parameters. 4
b) FindtheZ andY parameters of the circuit shown. 8
\ N,
Qe 2L
) )
i'. QO ' =kl
Fig. 12
c) Explain paralel connections of two or more two-port networks. 4

OR
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12. @ Obtain T-parametersin term of h-parameters. 4
b) Explain the cascaded connection of two or more two-port networks. 4
c) For the network shown determine h and T parameters. 8
\ | AL | 2N {1
NN TN T 4— — / wwN\f‘—D
2N %
U S l "
\' o)

Fig. 13

B//11/1,185
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S.E. (Electronics & E & TC) (Semester — I) Examination, 2011
CONTROL SYSTEM (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) Black figures to the right indicate full marks.
5) Assume suitable data, if necessary.

SECTION — |
1. @ Explain how control systems are classified ? 8
b) Obtain the transfer function for the system shown below. 8

Fig. 1

OR

P.T.O.
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2. @ ExplainBlock diagram reduction rules. 8

b) UsingMason’'sgainformulafind thegain of thefollowing systemshowninfig. 8

Fig. 2
3. @ Definethefollowingterms:
I) Stable system i) Unstable system
i) Critical stable system Iv) Marginal stable system. 8
b) Find kp, kv, ka and steady state error. For a system with open loop transfer
function.
a5 - G(s)H(9)= 10(s+2) (s+3)
s(s+1)(s+5)(s+4)
wheretheinputisr (t) = 3+t + t2. 8
OR

4. a) Definekp, kv and ka and derive the formulae for each respectively. 8

b) Sketch the root locus for following open loop function and comment on

. K
stability G(s\H(S) = ————. 8
YGEHE S%+ 25+ 2
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5. @ Explaintheterms:
1) Phasemargin
i) Gainmargin.
b) Draw aBode plot for transfer function G (s). H (s) = 20 (1 + 0.15).
OR

6. @ DefineNyquist stability criteria.

5
s(s+2)

b) Draw apolar plot of the following system G (s) H (s) =

SECTION — 11

7. @ What are the advantages of state space analysis over conventional control
system analysis.

b) Definetheterms:
1) State i) Statevariable i) State vector Iv) State space.

c) Obtain a state model of the system with transfer function

Y(s) 6
V(s) s*+6s>+11s+6

OR

8. @ Givethe propertiesof state transition matrix.
b) Obtain the state model by Foster’'s form of a system whose T.F. is

s+ 4

T e )+ 2) (51 9)

9. @ What istransducer ? Write a note on resistance thermometer.

b) Explain error detector using synchros.
OR

6

12

12
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10. a) Draw andexplaintheworking of electromagnetic type flowmeter. 8
b) Explaintheworking principle of piezoelectric type transducer. 8

11. & A proportiona controller is employed for the control of temperature in the
range 50° C - 130° C with a set point of 73.5° C. The zero error controller
output is 50 %. What will be the offset error resulting from achangein the
controller output to 55 % and proportiona gainis2 % find the offset in°C? 10

b) Draw the block diagram of a PLC and explain the function of each block. 8

OR
12. a) ExplainPID actionindetail with mathematical equation. 8
b) Explaintheladder diagram for washing machine. 10

B/I/11/615
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S.E. (Elex. & E and TC) (Semester —1II)
Examination, 2011
ENGINEERING MATHEMATICS -111
(2003 Course) (Common to)

For Semester -1 : Electrical, Electrical S/W & Instru.
For Semester — 11 : E and TC, Computer & LI.T.

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 electronic pocket calculator is allowed.
5) Assume suitable data, if necessary.

SECTION — |

1. @ Solve any three : 12
i) (D*—-2D*—-3D?+4D + 4) y = x%*
i) (D?+3D +2)y=gneg

jii) (D?+ 1)y = cosec x (by variation of parameters)

2d2 d 2
V) X —Z—Sxd—y+5y:x sin(logx)
X

ax
v) (D?+2D + 1)y =2cosx + 3¢
b) An uncharged condenser of capacity C is charged by applying emf of value
. 1 : _ :
E sinl — [ through the leads of inductance L and negligible resistance.
( \/E} g egiig

Find the charge at any timet. 4

OR
P.T.O.
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2. @ Solve any three : 12
) (D3+2D?+ D)y =e* + x?+ X

i) (D*?+3D+2)y=¢"

i (D2+1)y= (by variation of parameters)

1+sinx

2

iv) (2x +1)2 d_);_ 2(2x +l)ﬂ —12y = 6x
ax dx

dx. dy  dz

V) —=—2=
)y —X xeX2+y2

b) Solve: OI—u+v:sinx
ax

dv
— 4+ U=COSX. 4
dx

3. @ Show that v = 3x%y —y* is harmonic. Also find its harmonic conjugate and
corresponding analytic function f(z) in terms of z. 6

2
1
b) Evaluate: 3( dez
“(z-2)(z)
where C : [z-2| = 3 : by Cauchy’s Integral Formula. 5
¢) Findthebilinear transformation, which mapsthe points0, -1, i of the z—plane

1 :
on to the points 2, oo, E(SH) of W —plane. 5

OR
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2° 9 2
4. @ Provethat: | ——+-— [F@[ =4F (). 5
oX  ay
2
2 2z+1
b) Evauate: ‘ +3 2T gz,
“(z+1) (z-3)
where Cisthecircle |z+1 =2; by using residue theorem. 6
c) Findthe mapping of the straight liney = x under the transformation W = Z__i 5
Z+
5. @ Using Fourier integral representation, show that : 6

o T
J [LCOSW]sinyxdy:{E’ O<x<n.

0 v 0; x>m
b) Find the Fourier sine and cosine transforms of the function f(x) = x™. 6
c) Find the z-transform (any two) : 6
) f (k) = 0; k<O
" ]1; k=0
3 k<0
i) fky=4>"""
2 ; k=0

iii) f(k):sin(l%uoc) k>0

OR
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6. @ Findtheinverse z-transform (any two) : 6

z

) 2-1 (-2

if [2>2

. 10z : o
1)) (z-1) (z—2) (by inversion integral method)

2
y4

i)
z2 +1

b) Solvethedifferenceequation: 6
12f(k +2)-7f(k + 1) +f(k) =0; k>0
givenf(0) =0and f(1) = 3.

ax
c) Find the Fourier sine transform of €. 6
X
SECTION — 11
7. @ Find Laplace transforms of the following (any three) : 12

I) tcoshtsin 2t

i) e f(S'Tnt]dt
0
i) (t+ 1)2 u(t—4)

(2t+1)

iv) , wheref(t) =f(t+3)and 0<t<3

b) Solvethedifferentia equation by L aplace Transform method
d2y

dt’

4y =6 wherey(0) =0, y’(0) =-6. 4

OR
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8. @ Find Inverse Laplace Transforms of the following (any three) :

2s-1
s(4s+1)(3s-1)

n)td%(l)
S

s+4 }
i) | ——

_32+ 4s+ 29

" [ 4s+1 . 2 +10
AV
_(s+1)4 s +9

b) Use convolution theorem, to evaluate

[
L 5 :
(s+1) (s +16)

9. a Provethefollowing (any two) :

eenE
T
i (Ev[av(%ﬂ} 3(5"?5(5'T)—ﬁ'36 )

where 3, b are constant vectors.

)

0

[3962] - 307

12
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b) Find thedirectional derivativeof ¢ = x°y°z> at point (1, 1,—1) in thedirection

of tangenttothecurvex =€,y =2sint+1,z=t—costat t = 0. 4
c) Find the angle between the tangentsto thecurvex =2t + 3,y = t? + 2,
z=t*—-l1la pointst=2,andt = 3. 4
OR

10. @ Show that the vector field
F=2xyzi + (X 2+ 2y)j+ x yk isirrotational vector field. Hencefind ascalar

potential function ¢ suchthat F=V¢. 6

b) If ¢ isascalar point function, prove that curl[grad ¢]=0. 5

c) Find the angle between two surfaces 2 5x2y2 =3 and 2x? —2y? = 0 at the
point (1, -1, 2). 5

11. @) If avector force F = 2x2yi +3xyj displaces aparticlein xy plane from the
point (0, 0) to (1, 4) dlong acurvey = 4x?, find the work done by theforce F. 5

b) Verify the Stokes theorem for the vector point function F = X — xyj over the

surface bounded by planes with boundariesx =0,y =0, x =a,y =ain the
planez = 0. 7

c) Veify GreensLemmafor
§(x 2ydx + x dy)
C

whereC isthe boundary of AreaA, along the sides of atriangle whose vertices
are (0, 0), (1, 0) and (0, 1). 6

OR
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12. 8 Use Gauss divergence theorem to evaluate [[(F.N) dS where
S

F=4xzi - y2j +YyzK and Sisthe surface of acube bounded by planesx =0,
y=0,z=0,x=1Ly=12z=1 7

b) Show that thelineintegral [(2xy +3)dx + (x* = 42)dy — 4ydz, whereC isany
C

path joining (0, O, 0) to (1, —1, 3), does not depend on the path and hence
evauatetheintegral. 5

c) Maxwell’sequationsaregivenby V.E=0,V.H =0,

VXE:—a—H,Vxﬁ:a—E
ot ot
2 9°H . 9E
Showthatvﬁz—2 andvﬁz—z. 6
ot ot

B/1/11/3,205



AR AR A [3962] — 309

SE. (Elex.and E & T.C.) (Sem. — 1) Examination, 2011
DATA STRUCTURE AND FILES
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer to two Sections should be written in separate
books.
2) Neat diagrams must be drawn whenever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

SECTION — |

1. 8) Comparethefollowing parameter techniqueswith suitable example: 6
1) Cal by vaue
i) Call by reference

b) What isrecursion ?Write arecursivefunction for computing n term of Fibonacci

seguence. 8

¢) What are pointers ? Explain with example. 2
OR

2.d) Writeafunctionin‘C’ using pointersto find the transpose of the matrix. 6

b) What isfile ? Compare sequential and random accessfile. 6

c) What is the purpose of structurein ‘C’ ? Compare structure and union. 4

3.d Explain memory organisation of arrays. Explain different types of memory.

organisation used for two dimensional array. 8

b) Write down functionin‘C’ for Binary search. 8
OR

4. d) Sort thefollowing list of numbers using quick sort. 8

27,76,17,9, 57, 90, 45, 100, 79

b) What is hashing ? What isoverflow ? Why collision handling isrequired ?
Explain linear probing with suitable exampl es. 8
P.T.O.
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5.8) Convert thegiveninfix expressionsin postfix form. 6
Nc+ (@a—b«(c/@+b)+c

b) Write down two separate ‘' C' functions to add and delete an element from linear

gueue using array of structure. 8
c) Explaincircular queuewith example. 4
OR
6. ) What arethe advantages of doubly linked list over singly linked list ? Explain
with suitable example. 4

b) Writeapseudo ‘C’ code for addition of two polynomialsusing circular link list. 8

c) Compare between the following data structures 6
1) Linear and non-linear
I1) Static and dynamic.

SECTION — 11

7.3@) Writeafunctionin‘C’ toinsert anodein DLL with all possible combinations.

b) Write down difference between SLL and DLL. 4
c) Explaincircular DLL with example. 4
OR
8. ) Differentiate between static and dynamic memory allocation. 4
b) Writefunctionsin‘C’ to delete and insert anodein SLL with all possible
combinations. 8
c) Write down and explain anode structurein detail for SLL, containing fieldsas
name, roll no, address, marks, status as pass or falil. 4
9.a Write pseudo code to traverse a given binary treein post order without using
recursion. 6
b) What isthreaded binary tree ? Explain the advantages and disadvantages of
threaded binary tree. 4

c) Construct binary treefor the following data
Inorder -D-E+C$B«A-G+ F
Postorder - DE—-C+B $A « GF « —
Writeits preorder traversal. 6

OR
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10. @ Writea‘C function for counting of nodesin abinary tree. 8
b) Write apseudo C code to delete anode in a given binary search tree. 6

c) Definethefollowing:

I) Binary tree
ii) Completebinary tree. 2
11. @ Write non-recursive pseudo C code for BFS of a graph. 6

b) What is spanning tree ? Find minimum spanning treefor following graph
using Prim’ sagorithm. Show step by step result start vertex is 1. (Seefigurel). 8

Figure 1
c) What arethedifferent ways of representing graph ? Explain with suitable
examples. 4
OR

12. a) Represent the following graph using adjacency list and find the shortest path
using Dijkstra’ s algorithm. Write all the sequence of stepsused inthe
algorithm. (seefigure2) 8

Figure 2
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b) Explainthefollowingwithexample:

1) Subgraph

i) Adjacency list of graph
1ii) Adjacency matrix of graph

Iv) Strongly connected component
V) Spanning tree.

10

B/1/11/855
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SE. (Elex.and E & TC) (Semester — 1) Examination, 2011
ANALOG COMMUNICATION
(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) Use of logarithmic tables, slide rule, Mollier charts, electronic
pocket calculator and steam tables is allowed.

6) Assume suitable data, if necessary.

SECTION - |
1. @ Enlist and explain basic types of modulation techniques. 8
b) What is baseband signal ? State different types of baseband signals with
their range of frequencies. 6
c¢) Compare TDM and FDM.
OR

2. 8 State various types of communication channels with their bandwidth. Also
state application of each.

b) Compare PAM, PWM and PPM.
b) Explain basic block diagram of a communication system.

o H~ O 0

3. @ Explain high level AM transmitter.

b) Modulating frequencies of 5KHz and 6 KHz are applied to SSB modulator
using a carrier frequency of 150 KHz.

1) Sketch the spectrum of output of SSB modulator if the filter method of
SSB generation passes the USB.

2) Sketch the output if it passes LSB.
3) Sketch the spectrum of modulating signal. 8
OR
P.T.O.
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4. @ Explain any one balanced modulator circuit in detail. 8

b) An AM transmitter has carrier of 100 kW power and modulated by a
modulation index of 75%. Find total power transmitted by the transmitter
in the following cases :

1) DSBFC 2) DSBSC 3) SSB 8
5. 8 Explan FM generation by Armstrong method. 8
b) An angle modulated signal given by

Vg, (t) =10 cos (21 x10° + 20 sin 2000nt)

Find :
1) Power of modulated signal
i) Deviation
iii) Bandwidth. 8
OR
6. @ Explain FM generation by reactance modulator. 8
b) Compare :
i) AM and FM
i) NBFM and WBFM 8
SECTION — I
7. @& What is tracking ? Explain two-point and three-point tracking. 8
b) Explain radio receiver characteristics. 6
c) A superhet receiver istuned to 455 KHz. Its local oscillator provides mixer
with an input of 1045 KHz. Calculate image frequency. 4
OR
8. @ Explain superheterodyne receiver in detail. 10

b) Draw and explain practical diode detector. 8
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9. @ Explaininterna and external sources of noise.

b) Three amplifiers have the following characteristics :

F,=9dB G, = 45 dB
F,=6dB G, = 35dB
F,=4dB G, = 15dB

[3962] — 310

The amplifiers are connected in tandem. Determine the overall noise figure

and equivalent noise temperature.
OR

10. @ Explain performance of DSBSC in presence of noise.

b) Explain the terms:
1) Noise figure i) Noise temperature
iii) Noise bandwidth Iv) Signal to noise ratio.

11. @) State different types of propagation and explain them.

b) Draw and explain Yagi Uda antenna. State its application.

OR
12. @ Explain half wave dipole antenna.
b) Explain fading with its causes.

c) Define:
1) Virtual height 2) Skip distance.

B/1/11/ 790
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S.E. Instrumentation and Control (Semester — I) Examination, 2011
ANALOG TECHNIQUES
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions : 1) Answer to the two Section should be written in
separate answer book.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to right indicate full marks.
4) Assume suitable data if necessary.

SECTION — |

1. @) ExplainthePhysical structure of BJT. Withthe help of aneat |abeled diagram,
explain the working and plot the input-output characteristicsfor CB

configuration of atransistor. 10
b) Design afixed bias circuit, that is, find R, and R so that |, = 40uA and
V,=6V.Given:V_=12V,p=80andV_=0.7V. 6
OR
2. @ What are biasing circuits ? State and draw neat |abeled circuit diagrams of
variousbiasing circuits. 8

b) Define stability factor. On what all factors does the stability factor depend ? 4

c) Differentiate between BJT and FET. 4

3. @ Draw thehybrid equivalent circuit of atransistor in CE configuration and

derive the expression for the h-parameters. 10

b) Explainthevariouscoupling methodsin MultistageAmplifier. 6
OR

4. a) Explain Cascodeamplifier with aneat diagram. 6

b) Why are bypass and coupling capacitors required ? What isAC degeneration ? 10

P.T.O.
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5. @ Explainand derivetheexpressionfor differential modegainA ,, and common

modegainA,,, of adifferential Amplifier. 8
b) Explaintheblock diagram, equivalent circuit and ideal characteristicsof the
operational amplifier. Design acircuit using op-amp for unity Gain. 10
OR

6. @ Explainthefollowingtermsrelated to OPAMP:
1) Slew Rate
i) CMRR
i) Offset voltage
iv) UGB. 8

b) Design anon-inverting amplifier for again of 11. If the OPAMP used is 741,
calculate the value of the common mode gain. 5

c) Differentiate betweeninverting and non-inverting amplifierssusing OPAMPs. 5

SECTION — 11

7. @ Explain the working of a Wein bridge oscillator. Derive the expression for
frequency of oscillation and the value of the gain required for sustained
oscillations. 10

b) Calculatethefrequency of aBJT phase shift oscillator for R = 6K, C = 1500 pF

and Rc = 18K Q. 6
OR
8. @ State and explain the various types of oscillators. 8

b) Compare and draw neat |abeled diagrams of Wein bridge and Phase shift
oscillator. o



RO 0 3 [3962] - 311

9.

10.

11.

12.

a) Define power conversion efficiency and deriveits expression for idealized
V-| characteristics. 7
b) Explaintheterms:
I) Junction Temperature
i) Thermal Resistance

i) Power derating curve. 9
OR

a) Elaborate on how are power amplifiersclassified ? 8

b) Explaintheworking of Class B amplifier with aneat |abeled diagram. 8

Write short note on (any 3) : 18

1) Photo Transistor
2) Triac
3) UJT relaxation oscillator

4) Seriesregulator using transistor.
OR

a) Explain how thevoltageregulationisachieved in zener seriesregulator. 6

b) Explain the characteristics of SCR, based on its transistor model. Also draw
its semiconductor equivalent. 6

c) Explaintheworking of solar cell and photovoltaic cell with neat diagrams. 6

B/I/11/210
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S.E. (Instrumentation and Control) (Semester — I) Examination, 2011
MATERIALS AND PROCESSES FOR SENSORS
(2003 Course)
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) Assume suitable data, if necessary.

SECTION — |
1. a) Explain the properties and applications of Tungsten. 8
b) Enlist the guidelines for material selection of Thermocouple. 8
OR
2. @ Explain the properties and applications of Copper. 8

b) Enlist the guidelines for material selection of mercury filled thermometer. 8

3. @ Explain the effect of frequency on dielectric material. 8

b) Enlist the applications of piezoelectric material. 8
OR

4. @ Explain the applications of dielectric material. 8

b) Explain the properties of elastic materials. 8

5. a Explain the types of Corrosion. 8

b) What is corrosion rate ? Explain its significance in engineering application. 6
¢) Which are the factors affecting the protectiveness of the oxide film ? 4

OR
P.T.0.
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6. @ List various methods of corrosion control and explain any two of them in

detail. 10
b) Explain the term service performance of ceramic. 8
SECTION — 11

7. @ Explain the magnetic field and magnetic induction. 8

b) Give properties and applications of soft magnetic materials. 8
OR

8. @ Discuss effect of temperature on ferromagnetism. 8

b) Discuss the material selection criteriafor LVDT. 8

9. @ Enlist various materials used for Laser and compare the performance of

Lasers based on spectral response and optical power. 8

b) Write a note on materials for fiber-optic cables. 10
OR

10. @ What are various requirements of fiber optic materials ? 8

b) Write a note on Bio-materials. 10

11. @ Explain lon plating. 8

b) What is electroplating ? Explain its use and any one technique in detail. 8
OR

12. @ Compare thick and thin film technology. 8

b) Write a note on types of Stainless steels. 8

B/I/11/215
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S.E. (Instrumentation and Control) (Semester — I) Examination, 2011
BASIC INSTRUMENTATION
(2003 Course)

Time : 3 Hours Max. Marks: 100

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

from Section II.

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 notes on following : 12
1) Units and standards
i) Dynamic characteristics of measuring instruments
i) Virtual Instrumentation.

b) A multimeter is having sensitivity of 1500Q/V and used to measure
voltage across a circuit having an output resistance of 10 KQ. Open
circuit voltage is 8V. Find the reading of meter when it is set to 15V

range. Also find % error. 4
OR
2. @ Explain Accuracy and precision in detail. 8

b) Voltage across 20 KQ resistor is to be measured by a voltmeter having
sensitivity of 1000Q/V Range of meter is 75V. Determine the accuracy of
voltmeter Refer Fig.1. 8

P.T.O.
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3. @ What istraceability ? Explain traceability chart. 8

b) Write a note on “Calibration uncertainty Ratio”. 8
OR

4. @ Explain Electrostatic discharge control. 6

b) Write the technical system requirements for a calibration laboratory. 8

c) Give colour scheme for calibrated instruments. 2

5. @ Derivean expression for extension of range of anammeter. How to eliminate
the effects due to change in temperature ? 6

b) Explain “Vibration Galvanometer”. 4

c) The resistance of dlide wire AB in a simple potentiometer is 100Q and its
length is 100 cm. The working battery emf is 3V and has negligible
resistance. The potentiometer is calibrated at 50.95 cm with a standard cell
of 1.0190 V. Determine

1) Current through slide wire and a variable register R1 in series with
working battery.

i) Unknown emf when null point is obtained at 84.30 cm. 8
OR
6. @ Explain self balancing potentiometer. 8

b) Design a series ohmmeter for
E = 3.2V, ammeter resistance = 200Q).
FSD of meter = 1001 A and half scale deflection resistance is 5000Q).
Also determine half scale deflection when ‘E’ is reduced by 20%. 6

¢) Compare PMMC and moving Iron instruments. 4
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SECTION — I

7. @ Derive an equation for measuring impure inductor in Maxwell’ s inductance
capacitance bridge. State advantages and disadvantages.

b) Describe an expression for sensitivity of Wheatstone is bridge and state the
condition for which it will be maximum.

OR
8. @ Explain Schering bridge,

b) A highly sensitive galvanometer can detect a current as low as 10 nA. This
isused in Wheatstoneisbridge excited by 10V . Cal culate the smallest change
in resistance which can be detected by galvanometer having negligible

resistance. All the arms of bridge have 1000Q resistance.
9. @ Classify analog recorders and explain magnetic tape recorder.

b) Write a note on Lissgjous Pattern. Also draw the patterns obtained if phase
varies from 0° to 360° in steps of 30°.

OR
10. @ Explain strip-chart recorder. Give any two applications.
b) Write a note on CRT.
11. 8 Explain inclinometer.

b) With neat diagram explain digital caliper.

OR
12. @ Explain three point shaft gauging.
b) Explain :
1) Allowance i) Deviation
iii) Tolerance Iv) sSize

V) Line standard

10

10
10

L L L R

10

B/I/11/230
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S.E. (Instrumentation and Control) (Semester — II) Examination, 2011
DIGITAL TECHNIQUES
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : i) Answers to the two Sections should be written in separate answer
books.
ii) Neat diagrams must be drawn wherever necessary.
iii) Figures to the right indicate full marks.
iv) Assume suitable data, if necessary.

SECTION — |

1. @ Convertthefollowing: 8
) (214),ptooctal
i) (3FD),, to binary
iii) (0.582), to decimal
iv) (3509),,to hexadecimal.

b) Performfollowing arithmetic functions: 4
) (19B9),¢ + (C7E6), =
i) (317)g+ (613)g=

c) i) Convertgray code 101011 intoitsbinary equivalent. 2
i) Convert (592),, to excess-3code. 2
OR

2. @ Dothefollowing conversions. 8
i) (11101.11), to decimal number.
i) (684),4 to hexadecimal number.
iii) (19.6),q to binary number.
iv) (110011), into hexadecimal number.

b) i) Add (3F8), and (5B3). 2
i) Add (167)gand (325)g. 2

c) Using Quine Mc Cluskey method simplify thefollowing expression.
D=f(abcd=7%(01236,738,914,15). 4

P.T.O.
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3. @ Convertthefollowing: 8
1) SRflipflopto T flipflop
i) JK flipflop to D flipflop.

b) i) Compare SRAM and DRAM
i) Compare PROM and PLA. 8
OR

4. @ What is contact bounce phenomenon ? Explain how basic SR flipflop
constructed using NAND gate can be used to avoid contact bounce

phenomenon. 8
b) Write anote on PAL programming. 8
5. @ i) Compare synchronous counter and Asynchronous counter. 10

i) Design divide by 6 counter using T flipflop.

b) Design MOD-22 counter by using IC 7493. Draw connection diagram and
explainthereset logic. 8

OR

6. @ Design nonsequential Synchronous counter for avoid lockout condition. 10

OR0R0S080

I

b) Design divide by 86 counter by using 1C 7490. 8

SECTION — 11

7. @ Implement thefollowing function using 4 : 1 multiplexer
F=Ym(0,1348,915). 8

b) Inamulti digit display system explain the concept of trailing zero blanking
and leading zero blanking. 8

OR
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8. @ What ismultiplexed display system ?What arethe advantages and limitations
of it over anonmultiplexed system ?

b) Design 4 : 16 decoder using two 3 : 8 decoders.
9. @ Explaindifferent schemesfor interfacing TTL to CMOS.

R L L X

b) Write anote on Tristate logic.
OR

10. a) Draw thecircuit diagram and explain the operation of 2 input TTL NAND
gate with totem pole output. 8

b) Explaintheworkingof CMOSNOR and CMOSNAND gatewith appropriate
circuit. 8

11. Design adigital clock that display seconds, minutes and hour. Show the detail
design along with IC’ S selected. 18

OR

12. Generatethefollowing pulsetrain, wherethedesired pulsetrainis010111. 18

B//11/215
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S.E. (Instru. and Control) (Semester — II) Examination, 2011
AUTOMATIC CONTROL SYSTEMS

(2003 Course)
Time: 3 Hours Max. Marks:; 100

SECTION — A

1. @ Define and explain following w.r.t. control system 6
1) Open loop and close loop control system.
i) Linear and non linear control system.

b) Define transfer function. Find transfer function of following networks and

drawforce-voltage analogus. 10
K
b W\j\ =————;T
fef o ) €o
J |

=

networks :

What are the contraints of transfer function approach ?
OR

2. @ ldentify following systems as open loop and close loop systems and justify
your answer . 10
1) Toaster ii) Microwave oven iii) Traffic control system iv) Television set
v) Electronic gun vi) Cassete tape player vii) Hair dryer viii) Camera
(auto focus) ix) Video recorder

Compute x,/X; using Masson’s Gain formula.
P.T.O.
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3. @ Explain force-voltage-current analogy. 8
b) Calculate T.F. of following network. 8
0 =
?(f WA ’Tﬂ'ﬂ—j:“ ﬁ
Vin @) i ED f—y Y, o)
d I
OR
4. @) Draw the electrical analog of the mechanical rotational system. 8
T(L) ; W ke Wo L

b) Write a short note on loading effects in inter connected systems. 8
5. a Explain significance of poles and zeros of the systems. 6

b) Explain the specifications/characteristics parameter of second order

underdamped system for step response. 12
1) Risetime i) Steady state time/settling time
1ii) Peak time iv) delay time/dead time

V) Peak overshoot vi) Fal time.

OR
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6. @ A block diagram of a unity feedback control system, is shown in figure. 10

kg ()

d\
.J

Determine the characteristic equation of the system, o, &, @, ty My, the
time at which the first undershoot occurs, time period of oscillations and the

number of cycles completed before reacting the steady state.

b) Determine the stability of a closed-loop control system whose characteristic

equation is. 8

s5+s4+253+115+10:0

SECTION - B
7. @ Write a short note on time domain and frequency domain correlation. 6

b) Construct bode plot for the system whose open loop transfer function is

given by 10

4

G(s)H(s) = s(1+0.55)(1+ 0.089)

Determine a) the gain margin b) the closed loop stability.
OR



[3962] - 316 4 ARARAE AR

8. @ Define gain margin and phase margin of a system.

b) Sketch the Bode plot for the open-loop transfer function for unity feedback

system given below and assess stability

G(s) = 50
(s+1D(s+2)

Calculate gain margin and phase margin of the system.
9. @ What is Root Locus ?

The open-loop transfer function of a control system is given by

K
s(s+ 6)(s% + 4s+13)

G(9 H(9) =

Sketch the root locus and determine

a) The break away points

b) The angle of departure from complex poles
c) The stability condition.

b) Write a short note on Compensator.

OR

10. @) State and explain Mapping theorem.

b) Define stability. State and explain Nyquist criteria for stability of a control

system.

10

10

10
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11. @ Advantages of state space approach over classica methods. Explain in brief. 6
b) Write down the properties of state transition matrix. 6

c) Define following : 6
1) State
i) Statevariable
lii) State trajectory
Iv) State model.

OR
12. @ Define following and explain in brief. 8
1) State vector
i) State space
iii) Block diagram of state equation.

R/, V) j—. No.

'~ 10

b) e.(n C——

T T |

Show/compute state space representation of electrical network.

B//11/ 225
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SE. (Instru. and Control) (Semester — 1) Examination, 2011
LINEARTECHNIQUES
(2003 Course)

Time: 3Hours Total 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, dlide rule, Mallier charts,
electronic pocket calculator and steam tables is

allowed.
6) Assume suitable data, if necessary.
SECTION — |
1. A) Enlist important characteristics of op-amp - (any 8). 8
B) How to plot frequency response of op-amp ; explain. 10
OR
2. Draw and explain practical experimental way to determineany two characteristics
of op-amp with neat circuit diagrams. 18
3. A) Wewant to subtract signal A from signal B using op-amp subtractor circuit.
Draw and explain circuit how to do the same. 8
B) How input voltageisconverted into output current using operationa amplifiers;
explainin detail any one of two types (floating load and grounded load). 8
OR
4. A) How to design a Schmitt trigger ; explain with example. 8
B) How ZCD works ; explain or explain how precisonrectifier works. 8
5. A) Draw internal block diagram of 1C 555 timer and explain itsworking. 8
B) How to design an astable multivibrater using IC - 555 ? State stepsin design. :
OR
6. A) Write a short note on 1C 8038. 8
B) What isBarkhausen criteria? Design aWein bridge oscillator with suitable
data. 8

P.T.O.
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10.

12.

SECTION — 11

Draw frequency responses of ideal low pass, high pass, band pass, band reject
filter. Also draw their practical approximate responses. 16

OR
A) State design steps in active low passfilter.

B) How to design active band passfilter ; explain.

. Enlist different types of ADCs, and DACs. Explain any one technique of ADC
and DAC conversion in detail. 16
OR
A) What are internal components of aVCO ? Explain. 8
B) WhatisPLL ?What is centre frequency of aPLL ? Explaininternal block
diagram of aPLL IC. 8
. A) Draw basic voltage regulator using op-amp and explain how it regulates
load voltage. 10
B) Write ashort note on IC 723. 8
OR
Write short noteson : 18
A) IC 78 XX

B) AD 590 or LM 334
C) LM336

B/1/11/220
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S.E. (Instrumentation and Control) (Semester — 1) Examination, 2011
SENSORSAND TRANSDUCERS-II
(2003 Cour se)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any one question from each Unit.

2) Answer to the two Sections should be written in
Separate answer-books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

6) Use of logarithmic tables, slide rule, Mollier charts,
electronic pocket calculator and steam tablesis

allowed.
SECTION — |
Unit — |
1. @ Define:
1) Reynolds Number 2) BetaRatio
3) Laminar Flow 4) Turbulent Flow. 8
b) Describe Pitot tube with merits and demerits. 8
OR
2. @ Describe mathematical expression of flow rate for ultrasonic flow meter. 8
b) Explaineectromagnetic flow meter. 8
Unit — 11
3. @ Compare orifice, venture and flow nozzles. 8
b) Discuss solid flow measurement applications. 8
OR
4. @ Derive mathematical expression for hot wire anemometer. 8
b) Explain Rotameter. 8

P.T.O.
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10.

12.

Unit —I11
a) Explainultrasoniclevel measurement with mathematical derivation. 10
b) Compare float and displacer level measurement. 8
OR
a) Explainair bubbler density measurement with mathematical derivation. 10
b) Explain Hydrometer. 8
SECTION — 11
Unit — IV
a) Explainwith suitable diagram calibration set up of accelerometers. 8
b) Explain photo electrical pulse counting method for angular velocity
measurement. 8
OR
a) Explain piezoelectric accelerometers. 8
b) Describe capacitive tachometer. 8
Unit — V
a) Explainwith suitable diagram, Redwood viscometer. 8
b) Explain: 1) pH 2) Conductivity 3) Viscosity 4) Cell constant. 8
OR
a) Giveclassification of Viscosity. State their units. 8
b) State methods of conductivity measurement. Explain any one. 8
Unit — VI
a) Compare various methods of thickness measurement. 8
b) Explain hygrometer with meritsand demerits. 10
OR
a) Explain Ultrasonic thickness measurement with mathematical derivation. 10
b) Describe dew point humidity meter. 8

B/1/11/205
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S.E. (Printing Engg. and Communi. Tech.) (Sem. — I) Examination, 2011
PRINTING AND ALLIED TECHNIQUES
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 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.
5) Assume suitable data, if necessary.

SECTION -1
1. @ Explainthefollowingterms: 8
1) Font of type i) Series of type
i) Family of type Iv) x-height.
b) Comment onthefollowing: 8
1) Spacing i) Useof all capitals
i) Linelength Iv) Lineend decision.
OR
a) Legibility and Readability arethetwo sides of the one coin called Typography,
explain with suitable examples. 8
b) Explainthe effective use of Alphabetsin the Print communication with suitable
examples. 8
2. @ Explainthe Projection and Contact Photographic technique with suitable
diagrams. 8
b) Explain various parts of the camerawith suitable diagram. 8
OR
a) Explain the various types of original used in Process Photography. 8
b) Explain the method of preparing the screen by Direct-Indirect. 8

P.T.O.
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3. @ Explain how Pre-Sensitized plates are prepared. 9
b) Explainthenatureof differentimage carriersused in different printing processes
with suitablediagrams. 9
OR

a) Explainany one method of preparing the screen without using the photographic
technique. 9

b) Explaintheworking of exposing usedin screen making with suitablediagram. 9

SECTION — 2
4. &) Explainthemachine configurationsof L etterpress printing processwith suitable
diagrams. 8
b) Explainthe machine configurations of Gravure printing processwith suitable
diagrams. 8
OR
a) Explainthe machine configurations of Flexographic printing processwith
suitable diagrams. 8
b) Explain the machine configurations of Offset printing process with suitable
diagrams. 8
5. @ List down various post printing operations (minimum 10 operations). 8
b) Explainvarious print finishing operations requiresin the manufacturing of
greeting cards. 8
OR
a) Explain the method of creating araised effect using screen printing process. 8
b) Explainthe method of lamination of printed paper with suitable diagram. 8
6. @ Explainthe Pad printing processwith suitable diagram. 9
b) Explain the purpose of Bar code in various applications. 9
OR
7. @ Explainthe Gravure-Inkjet Printing Technology in detail. 9

b) Explainthe Lenticular processwith suitable diagram. 9

B/I/11/115
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S.E. (Ptg. Engineering and Communi. Tech.) (Sem. — II) Examination, 2011
PRINTING MACHINE MANUFACTURING PROCESSES
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) All questions are compulsory.
2) Assume suitable data, if necessary.

SECTION — |

1. ) What isalloy steel ? Why are alloying elements added to steel ?

State the effects of important alloying elementsin stedl. 8

b) List theimportant properties of nonferrous metals and alloys. 8
OR

a) What isthe difference between cast iron, wrought iron and steel ? 8

b) State why cutting alloys are superior to high-speed steels. 8

2. Statetheprincipleof centrifugal casting and stateitsadvantagesand limitations. 8

b) Explain the various allowances provided on pattern. 8
OR

a) Explainin short the various moulding methods. 8

b) Explainthe patternlayouts. 8

3.8 Draw aneat sketch and explain the various elements of single point cutting tools. 8

b) Explainthe centrelathe principle by drawing ablock diagram of lathe. 8

c) Explainadaptive control. 2
OR

a) Write anote on set-over method of taper turning. 5

b) What isalathe carriage ? Explain its various parts with the help of sketch. 8

c) Explaintheworking principle of CNC M/c. 5

P.T.O.
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SECTION — 11

4. a) Describewith sketches different operations performed on milling machine. 8

b) Differentiate between up-milling and down-milling. 8
OR

a) Describe with sketchesthe different operations performed on DrillingM/c. 8

b) Explaintwist drill terminology. 8

5. @ Explainindetail the Grinding wheels specifications. 8

b) Write anote on centreless grinding machine. 8
OR

a) Differentiate between Shaper and Planer. 8

b) Explaininshort slotting machine. 8

6. Write Short notes on (any three): 18

a Lineand end standard
b) Errorsin measurement
c) Vernier height gauge
d) Anglegauges.

B/l/11/7100
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S.EE. (Ptg. Engg. & Commni. Tech.) (Semester — 1) Examination, 2011
MICROPROCESSOR TECHNIQUESAND PERIPHERAL INTERFACE

(2003 Course)
Time: 3 Hours Max. Marks: 100
SECTION — |
1. @ Draw and explainthe Block diagram of 8085 in detail. 10
b) Explainany four following pinsof 8085 in detail. 8
TRAP ALE
RST 7.5 INTR
SID RESET
RESET OUT CLK
OR
2. @ Write short noteson : 10
1) 1C 74245 2) 1C 74138.
b) Differentiate betweenthefollowing: 8

1) 1/0 Mapped I/0 and Memory Mapped 1/O
2) Software and Hardware interrupts.

3. @ Explainwhat operation will take place when thefollowing instructionsare
executed 8
PUSH
SHLD
LXIH
RST

b) Write an assembly language program to divide 8 bit number by 8 bit number
and store the result in memory. Draw flow chart. 8

OR
P.T.O.
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4. @ Draw and explainthetiming diagram of MVI A, 80H. (Use graph paper).

b) Write a program to add the two numbers from memory location 7000 h to

2000 h. Storeit at location 3000 h (Draw flowchart).

5. a8 Draw and explaintheflag register of 8085. Explain each flagin detail with
example.

b) Write an assembly language program to subtract two numbers, 06 and 09,
Assumesuitableregisters.

OR

6. 8 What isthedifference between IMPand CALL instruction ? Explainin detail

withexample.

b) Explainthe SIM and RIM instructionin detail.

SECTION — 11

7. @ Explain /O modesof 8255 in detail.

b) Draw and explain block diagram of 8155 in detail.
OR

8. @ Draw block diagram of 8279. Explain the interfacing with keyboard.
b) Draw and explain block diagram of 8259 in detail .

9. @ Draw and explain DMA controller chip 8257. Explain the advantages with
printing application.
b) Write short noteson :
1) Significance of SOD and SID pins
2) Asynchronous and Synchronous data transfer.
OR

8

10

10
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10. @ Draw and explain block diagram of 8251 in detail. Explainitsusein any

printing application. 8
b) Write short noteson : 8
1) RS 232C
2) RS 485.
11. @ Explainroller display using 8085. 8
b) Write short noteson : 8

1) Application of Microprocessor in printing technology
2) Stepper motor control using Microprocessor.

OR
12. @ Explain PLCindetail. Stateitsapplication in printing technology. 8
b) Write short noteson : 8

1) Printer interfacewith 8085
2) Floppy disk controller.

B/1/11/100
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S.E. (Ptg. Engg. and Communi. Tech.) (Semester — 11) Examination, 2011
THEORY OF PRINTING MACHINES
(2003 Course)

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) Assume suitable data, if necessary.

SECTION — |

1. a8 Explain Genevamechanism with neat sketch. 6
b) Stateinversionsof singledider crank chain. Explain any two. 10
OR

2. @ Define:
1) Kinematiclink.
i) Kinematic pair.
i) Kinematicchain.
Iv) Mechanism.
V) Machine.
vi) Inversion. 6
b) Explaintheworking of Oldham’s coupling with neat sketch. 6
c) Draw aneat sketch of Ratchet and Paw! arrangement and state applications. 4

P.T.O.
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3. Figure 1 shows a combined four bar and slider mechanism in which crank AB
rotates at a uniform speed of 420 rpm. Determine :

1) Thevelocity and acceleration of slider F.

i) Angular velocity andangular acceleration of link FB. 16
E

C

dem

Fia

2em = W e

Fig. 1

OR

4. Figure 2 shows the toggle mechanism in which crank OA rotates at a uniform
speed of 105 rpmin clockwise direction. Determinethevelocity and acceleration
of dider P 16
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5. In the mechanism shown in fig. 3, crank OA rotates uniformly at 15 rad/sec
counter clockwise. Find acceleration of dider F. Dimensions are OA = 100 mm,
AB =400 mm, AC = 150 mm, CE = 350 mm, EF = 300 mm. 18

Fig. 3

OR

6. In the mechanism shown in Fig. 4, crank OA rotates uniformly at 10 rad/sec in
clockwisedirection.

Find:
a) Acceleration of slider B
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b) Angular acceleration of dotted lever DP

OA =300 mm, OC = 600 mm, CD = 300 mm, BD = 750 mm. 18

s08
Fig. 4
SECTION — 11
7. @ Explaintheworking of single plate clutch with neat sketch. 8
b) Derivethe expression for torque transmitting capacity of amultiplate clutch
based on uniform wear and uniform pressure theory. 8
OR
8. 8@ Statethelawsof static friction. 4

b) 100 kW is transmitted at 3000 rpm by a multiple disc friction clutch. The
plates are in oil and have the friction surface of steel and phosphor bronze
dternatively, 1 =0.07 and the axia intendity of pressureisnot to exceed 1.5 bar.
External radius is 1.25 times the internal radius, and the external radiusis
125 mm. Determine the number of plates needed to transmit the required
torgue. Assume uniform wear. 12
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9. @ Derive the expression for ratio of tensions on tight and slack sides of band
and block brake. 10

b) A band and block type of brake having 12 blocks each of which subtends an
angle of 18° at the drum center, is applied to a rotating drum of diameter
800 mm. The blocks are 100 mm thick. The drum and the flywheel mounted
on the same shaft together have a mass of 1600 kg and have a combined
radius of gyration fo 500 mm. The two ends of the band are attached to the
pins on the opposite sides of the brake fulcrum at a dist. of 35 mm and
140 mm from the fulcrum. The coefficient of friction between blocks and
drum is 0.3. A force of 150 N is applied at a distance of 800 mm from the
fulcrum to apply the brake. Find :

1) The maximum torque.

i) theangular retardation of the brake drum. 6
OR
10. a) Explainself locking and self energizing of brakes. 8

b) A simple band brakeisoperated by alever of length 500 mm. The brake drum
has a diameter of 500 mm and the brake band embraces 5/8 of the
circumference. One end of the band is attached to the fulcrum of the lever,
whilethe other end is attached to a pin on thelever 100 mm from the fulcrum.
If the effort applied to the end of the lever is 2 kN and the coefficient of

friction is0.25. Find the maximum braking torgue on the drum. 8
11. @) Deriveexpression of limitingtensionratio for flat belt drive. 6
b) Explainthemeaning of initial tensionin belt drive and the effect of initial
tension on the power transmission. 6
c) Differentiate between maximum and greatest power transmitted by belt drive.
6
OR
12. @ Compare belt drive with chain drive. 6
b) Two parallel shafts having centre distance 5 m are connected by open flat belt
drive. The pulley diameters are 1.6 m and 1 m. When the drive is stationary,
thetension in the belt is adjusted to 3 kN. The belt has mass 1.5 kg/m length.
The coefficient of friction between belt and pulley is0.3. Calcul ate the power
transmitted when the faster pulley rotates at 400 rpm. 12

B/1/11/100
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S.E. (Chemical) (Semester — I) Examination, 2011
PROCESS CALCULATIONS
(2003 Course) (Common to Biotech)

Time: 3Hours Max. Marks: 100

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

II) Neat diagrams must be drawn wherever necessary.

III) Black figures to the right indicate full marks.

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

V) Assume suitable data, if necessary.

SECTION — |

1. @ Theiron metal whose weight is 500 pounds occupies avolume 29.25 litres,
calculate the density of iron metal expressed in kg / md. 4

b) Determinethe weight percentage of the constituent elements of potassium
sulphate. 4

c) Carburetted water gas has the following composition by volume : Hydrogen
35.2 %, Methane 14.8 %, Ethylene 12.8 %, Carbon dioxide 1.5 %, Carbon
monoxide 33.9 % and Nitrogen 1.8 %. The gasis available at 101.3 kN / m?
and 300 K. Express the composition by wt % and determine the average
molecular weight and density of the gas. 8

OR

2. @ A compound is found to contain 62.4 % Caand 37.6 % C.
1) How many gram atoms of Ca and C present in 100 gm of the compound ?
ii) Suggest an empirical formulafor the compound. 6

b) Calculate the molality of asolution of 93 % H,SO, (W/V). The density of
the solution is 1840 kg / md. 5

c) A sample of limestone is found to contain 54.5 % CaO (by mass). If this
Ca0 is present as CaCO; in the limestone, find the content of CaCO, inthe
limestone. 5

P.T.O.
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3. The feed to an absorption column consists of 20 % H,S and the balance inert.
Only H,Sisremoved from the gas by absorbing in an alkaline solution. The gas
enters the absorber at 600 kPa and 310 K and leaves at 500 kPa and 290 K
containing 2 % H,S. If H,Sisremoved at the rate of 100 kg / hr, caculate
i) the volume of gas (in m3) entering per hour, ii) the volume of gas (in md)
leaving per hour, iii) percentage recovery of H,S. 16

OR

4. @) Crystals of MgCl,.6H,0 have solubility of 190 gm per 100 gm ethanol at
298.15K. It isdesired to make 1000 kg of saturated solution. Calculate the
guantities of the crystals and ethanol required to make the above solution.

Also, find the composition of saturated solution by mass. 8

b) A mixture of CuSO,.5H,0 and FeSO,.7H,O weighs 100 gm. It isheated in
anoven at 378 K to evaporate water of hydration. The mass of mixture after
removal of water is59.78 gm. Calculate the mass ratio of CuSO, to FeSO,
inthemixture. 8

5. Pure sulphur is burnt in a burner at the rate of 0.3 kg/sec. Fresh dry air is
supplied at 303 K and 100 kPa. The gases from the burner contain 16.5 % SO,
3.5% O, and rest N, on SO; - free volume basis. The gases leave the burner at
1073 K and 101.3 kPa absolute. Calculate (a) the fraction of sulphur burnt into
SO, (b) the percentage excessair over the amount required to oxidise the sul phur
to SO, and (c) the volume of dry air in m3/sec. 18

OR

6. A mixture of pure carbon dioxide and hydrogen is passed over anickel catalyst.
The temperature of the catalyst bed is588 K and the reactor pressureis2 MPag.
The analysis of the gases leaving the reactor showed CO 57.1 %, H, 41.1 %,
CH, 1.68 % and CO 0.12 % (by volume) on adry basis. The reactions taking
place in the reactor are:

CO,+4H,=CH,;+2H,0
and CO,+ H,=CO+H,0O

Find (a) the conversion of CO, per pass (b) yield of CH, in terms of CO,
reacted and (c) the composition of the feed. 18
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SECTION — I
7. @ Heat capacity of gaseous SO, is given by
Cop =43.458 +10.634 x 1073 T — 5.945 x 10° T 2 kJ/ kmol.K

Calculate the heat required to raise the temperature of 1.0 kg pure SO, from
300 to 1000 K. 8

b) In the ferrite process for the manufacture of caustic soda, soda ash and
gangue from pyrites roaster are mixed and heated. The following reaction
takes place and CO,, evolves. Ca culate the standard hest of reaction a 298.15K.
Na,CO3 (o + Fe,05 (g = NayO.Fe,O5 ) + CO, ()

Given Data: Std Heat of formation at 298.15 K

Component A H:kJ/mol

1. Na,COs () ~1130.68

2. Fe,0,(9 ~817.30

3. Na,0.Fe,05 (9) ~1412.20

4. CO,(9) —393.51 8
OR

8. Qil isto be extracted from meal by a continuous counter-current extractor. The
unit is charged with 1000 kg/hr meal based on oil-free solids. Untreated meal
contains 0.4 kg oil and 0.025 kg benzene per kg oil-free meal. A fresh solvent is
benzene containing 1.5 % oil (mass %). Theratio of the fresh solvent to the oil-
freemeal iskept at 0.065 kg/kg. The solid meal retains 0.507 kg solution per kg
solid. The solution retained by the meal contains 11.83 % oil (by mass). Make a

complete material balance and find the composition and the amount of overflow
from the extractor. 16
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9. Anair conditioning plant isemployed to maintain 300 K DBT and 50 % RH in
an auditorium. Theair flow rate to the auditoriumis measured to be 5.806 m3/ sec
at 290K at 83.5% RH. Theeffluent air from auditoriumispartially recycled and
ismixed with theincoming fresh air. Thefresh air isfed at therate of 1.25m3/ sec
at 308 K having 70 % RH. The mixed air isfound to have 302.5 K at DBT and
54 % RH and is passed through &/c plant to makeit suitable for auditorium. The
total pressure can be assumed to be 101.3kPa.

Calculate:
a) Moisture added in auditorium / removed in a/c plant.
b) Therecycleratio.

c) Molesof air recycled per mole of fresh ambient air. 18

OR

10. &) A solution of ethyl alcohol containing 8.6 % alcohol is fed at the rate of
1000 kg / h to a continuous distillation column. The product (distillate) isa
solution containing 95.5 % al cohol. Thewaste solution from the column carries
0.1 % of alcohol. All percentages are by mass. Calculate the massflow rates
of top
and bottom products in kg / h and the percentage loss of alcohol. 10

b) A crystallizer ischarged with 7500 kg of an agueous solution at 377 K, 29.6 %
by mass of which is anhydrous sodium sulphate. The solution is cooled.
During the cooling operation 5 % of the initial water islost by evaporation.
Asaresult, crystals of Na,S0O,.10 H,O crystallize out. If the mother liquor
isfound to contain 18.3 % (by mass) anhydrous Na,SO,. Calculate theyield
of crystals and the quantity of mother liquor. 8



RN 5 [3962] - 335

11. A coa samplefrom Godavari colliery hasthe following proximate and ultimate

12.

analyses.
Proximate Analysis mass % Ultimate Analysis mass %
Moisture 7.0 Carbon 54.0
Vol atile matter 26.0 Hydrogen 3.0
Fixed Carbon 46.0 Sul phur 04
Ash 21.0 Nitrogen 2.2
Ash 21.0
Oxygen (by diff) 194
The gross calorific value = 23392 kJ/ kg at 298.15 K.
Calculate:

a The net hydrogen in the coal,

b) The combined water in the coal,

c) GCV based on the Dulong formula, and

d) NCV of the coal. 16
OR

The purge gas obtained from ammonia synthesis loop has the composition

H, — 69 %, N, —23 %, Ar — 2.7 %, and CH, — 5.3 % (mole basis). It is burnt
with 20 % excess air. Calculate (a) the GCV and NCV at 298.15 K of the purge
gas, (b) theoretical air required, and (c) the molar composition of the flue gases.
GCV and NCV of CH, is890.65 and 802.62 kJ/ mol respectively.

Latent heat of water vapour at 298.15 K = 2442.5 kJ/ kg. 16

Atomic weights: Fe=55.8, Ca=40, Na= 23, K =39, S=32, Mg =24, Cu=635.

B//11/215
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S.E. (Chemical) (Semester — II) Examination, 2011
CHEMISTRY -11
(2003 Course)

Time : 3 Hours Max. Marks : 100
Instructions : i) Answer 3 questions from Section I and 3 questions from
Section I1.
ii) Answers to the two Sections should be written in separate
books.

iii) Neat diagrams must be drawn wherever necessary.

iv) Black figures to the right indicate full marks.

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

vi) Assume suitable data if necessary.

SECTION - |
1. 8 Give classification of carbohydrates. 6
b) Explain secondary structure of proteins with proper figure. 6

c) Define the following terms with one example

1) Zwitter ion
i) Co-enzyme. 4
OR
2. @ Draw Hawarth's projection formula for
1) Matose ii) Amylopectin iii) Cellulose 6

b) Write short note on any two :
1) Isoelectric point
i) Enzyme specificity

lii) Tertiary and quarternary structure of proteins. 6
c) Starting from glucose how will you prepare 4
1) Saccharic acid i) Sorbitol

P.T.O.
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3. @ How will you synthesize
1) Acetylene from ethylene
i) Acetone from acetaldehyde
lii) Acetic acid from methyl chloride.

b) Explain synthesis of akene from
1) Alkynes
i) Alkylhalides
iii) Alcohols.

c) Complete the following reactions stepwise

) H—C-H (1) CHBMgBr
(”) (i) H+/H20
(iii) K2Cr207/HZSO4
Br (i) alcoholic KOH
i) CH;— CH —CH;  (jj) 03
(iii) Zn-H,0
OR

4. @ Explain synthesis of alcohol from
1) Ketones
i) Acids
i) Alkenes.

b) How will you synthesize the following compounds from acetic acid ?

1) Ethyl acohol
i) Ethyl acetate
lii) Acetamide.
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c) Complete the following reaction stepwise

Q (i) ZIAIH,,
) CHy;—C-CH; ™ jj) socl,

) OH () HS0, )
") cH,- CH-CH, (ii)H,/Ni

5. @ Explain the eectronic trangtions responsible for absorption in the u.v. region. 7

b) How will you distinguish the following pairs with the help of IR
spectroscopy ?

2
o /L[
) (7 and 7,
) Lmﬂm 09 L%i.f
o~ 02
i) CH3CH,COOH and CH4;CH,COOCHj, 4
c) Predict the product
i) CH, CH = CH B.H
) CH3 2 276
ii) C,H; COCH, KOCI |
i) m Na/Ethanol
- SnCl
iv) CH;CH,NO, _—72 | 4
HCI
d) Explain one use of
1) Potassium dichromate
i) Tollen's reagent. 3

OR
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6. @ Using Woodward-Fisher rule calculate ), _ for the following :
_ i
I) 1
- 1
i) M
r/%
i) [ -
) L—-.—'Fd_-_""l--'-"'-dl-

\Y) | 6
l
O
b) i) Following two ketones show carbonyl IR absorption a 1784 and 1664 cn?
which is which and why ? 4
2
3 7"
-~ L
o o
ﬂ_

c) Predict the product for the following reactions
Vbt
T
ii) CH,-C-CH, _ 580, |
iy CHy—No, _ Z4AlH, |

Pyridinium
Chlorochromate

iv) CH,—CH,— OH
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d) Explain one use of the following reagents
1) Aluminium tertiary butoxide
ii) Copper chromite. 4

SECTION — I

7. @ i) Give shapes of d-orbitals.
i) State quantum numbers of last electron in chromium atom and Ni**. 4

b) Explain the postulates of extended VBT by Pauling-Sator with respect to

electron exchange and resonance. 4

c) Give basic principles of molecular orbital theory. 4

d) Explain the structure of BCI, on the basis of hybridization theory. 4
OR

8. @ Draw the MO energy level diagram of O, molecule and calculate bond
order of O ion. 4

b) Compare the bonding molecular orbital and antibonding molecular orbital. 4

c) Give the pictoria representation of BMO and ABMO for ¢ and n bonds
formed by p-orbitals. 4

d) Explain structure of Sk, molecule. 4

9. @ Cadculate O.S. and EAN of central metal ion in
i) [Cr (NO,), (H,0),]" ion
i) [Fe (CN)6]—4 ion. 4

b) Draw the structures of :
1) Trinitrito-triammine cobalt (111)
i) Penta carbonyl iron (0)
lii) Hexa-amido manganate (I1) ion
iv) Di-ethylenediamine copper (I1) ion. 4
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c¢) Calculate CFSE for [CoF ]~ and [Cr (NH)]*® 4
d) Explain structure of [Cu(NH,),]** on the basis of VBT. 4
OR

10. @ Calculate ‘spin only’ magnetic moment of
i) Fet3

i) Nit2 4

b) Explain how CFT is applicable for magnetic character and colours of co-

ordination complexes, 4

¢) Explain structure and magnetic nature of [Mn Cl ]2 on the basis of VBT. 4

d) Give anote on “crystal field splitting in tetrahedral complexes’. 4

11. @ Shortly account on “Redox Indicators”’. 4

b) Explain the titration curve for pH-metric titration of weak acid — strong

base. 5
c) Calculateweight of K,Cr,O, required to prepare 2.5 litres of 0.25 N solution.

(At wt K = 39, Cr =52, O = 16 and change in O.S. of chromium
atom = 3 each) 4

d) Calculate the pH of the mixture when 40 ml of 0.1 N HCI is added to 60 ml
of 0.125 N NH,OH, if dissociation constant of NH,OH is 1.8x10™>. 5

OR
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12. 8 Explain a potentiometric titration curve in redox titration with suitable
example. 4

b) 25 ml of a solution containing Na,CO, and NaOH, requires 10.5 ml of
0.1 N HCI upto phenolphthalein end point and further 3.9 ml upto methyl
orange end point, in the titration. Calculate amounts of Na,CO, and NaOH
in the solution. 4

c) 50 ml of 0.2 N acetic acid solution istitrated against 0.15N NaOH solution.
Dissociation constant of acetic acid is 2x10°. Calculate the pH of titration
mixture at following stages of titration :

1) When 30 ml of NaOH solution added.
i) At equivalence point of titration.
1) When 75 ml of NaOH solution added.

d) What volume of stock solution of 0.5 N KMnO, will be required to prepare
5 litres 0.025 N KMnQ, solution, by dilution. 3

B/1/11/180
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S.E. (Chemical) (Semester — 1) Examination, 2011
HEAT TRANSFER
(Common to Bio-Tech.)
(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, Q.7 or Q.8,

Q.9 or Q.10 and 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) 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 Stateandexplain: 9
I) Fourier’'slaw ii) Newton'slaw of Cooling iii) Stefan-Boltzmann'slaw.
b) Givethe physical significance of the following dimensionless groups: 9
1) Reynoldsnumber i) Prandtl number iii) Nusselt number.
OR
2. @ Explainindetall “Modes of Heat Transfer”. 6

b) Calculatetemperature at aninterior point of thewall at adistance 15 cm from
inner surface of wall. The temperatures of the inner and outer surface are
200°C and 80°C respectively. The thickness of thewall is 0.5 m. 6

c) Explainany one method of Dimensional Analysis. 6

3. @ Derivethe heat flow equation for steady state heat conduction through
composite cylinder. 8

b) A hollow sphere of 24 mminner diameter and 36 mm outer diameter issubjected
to constant heat flow of 2.12 kW. Ininner surfacetemperatureis390°K, find the

temperature of outer surface and temperature a a distance of 16 mm from the
centre of the sphere. Thermal conductivity of the material is85 W/m°K. 8

OR P.T.O.
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4. @) Derivethe heat flow equation for steady state heat conduction through
compositewall. 8

b) A hollow cylinder of 20 mm inner diameter and 30 mm outer diameter is
maintained at 350°k (outer surface temperature) and 420°k (inner surface
temperature). Determine the heat 1oss per unit length and also determine the
temperature at a distance of 3 mm from outer surface towards the center.
(Thermal conductivity of material is50 W/m°K). 8

5. @ Distinguishbetween: 8
1) Individual and overall heat transfer coefficient
i) Natural convection and Forced convection.

b) Air at 300°C and atmospheric pressure is heated as it flows through a tube
with adiameter of 25 mm at avelocity of 12 m/sec. Calculate the heat transfer
rate per unit length of tubeif aconstant heat flux condition ismaintained at the
wall whichisat 32°C abovetheair temperature, over entirelength of the tube.
Calculate therisein bulk temperature over a 3.3 m length of the tube. 8
Properties of air are

) Dynamic viscosity = 29.7x107% K g/m.sec.
i) Thermal conductivity = 0.0461 W/m°K.
i) Prandtl Number = 0.674
Iv) Cp =1.047 KJKg°K
v) Density = 0.615Kg/m?.
OR

6. @ Derive Nusselt's equation of condensation. 8

b) Air at 27°C and 1 atm. Flow over aflat plate at a velocity of 2 m/sec. The
viscosity of air at 27°C is 1.85x10° Pa.s. Assume unit depth. If the plate is
maintained at 60°C. Calculate the heat transferred per unit timeinthefirst
0.4 m of the plate. Properties of air are 8

) Kinematic Viscosity = 17.36x10° m%/sec.
i) Thermal conductivity =0.0275W/m°K.
i) Prandtl Number = 0.7
Iv) Cp=1.006 KIKg°K.
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SECTION — 11

7. @ A 50mminternal diameter iron pipeat 423°K passesthrough aroominwhich
the surroundings are at temperature of 300°K. If the emissivity of the pipe
metal is0.8, what isthe net interchange of radiation energy per meter length of
pipe ? The outside diameter of pipeis 60 mm. 9
b) Explainthefollowing: 9
1) Specular and Diffuse Reflection
i) Radiationshields
i) Wien'sdisplacement law.
OR
8. @ Itisobserved that the value of the radiation emitted by the sun is maximum
wavelength of 0.58 microns. Estimate the temperature of surface of sun and
emissive power. Consider sun to be a black body. 8
b) Discussthefollowing: 10
I) Electromagnetic spectrum
ii) Black body
i) Emissive power
Iv) Opague body
V) Emissvity.

9. @ WhatisLMTD ?Derive LMTD for counter current flow heat exchanger. 8

b) 20 kg/sof water at 360°K entering a heat exchanger isto be cooled to 340°K
by using cold water at 300°K flowing at rate of 25 kg/sec. If the overall heat
transfer coefficient is 1500 w/m?°k and c, for water is4187 JKg°K. Calculate
heat transfer arearequiredin 8

1) Co current flow concentric pipe heat exchanger
i) Countercurrent flow concentric pipe heat exchanger.
OR
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10. @ What isHeat exchanger ? Givethe detail classification of heat exchangers. 8

b) Inoil cooler 60 gm/sec of hot oil enters athin metal pipe of diameter 25 mm,
an equal mass of cooling water flows through the annular space between the
pipeand alarge concentric pipe, theoil and water moving in oppositedirections.
The oil enters at 420°K and is to be cooled to 320°K. If water enters at
290°K, what length of pipe is required ? Take heat transfer coefficient of
1.6 kW/m?K on the oil side and 3.6 kW/m?K on water side. Specific heat
capacity of oil is2 kJkg°K and that of water is4.18 kJ/kg°K. 8

11. &) A solution of organic colloidsin water isto be concentrated from 8% to 45%
in a single effect evaporator. Steam is available at a gauge pressure of
1.03 atm. A pressure of 102 mm Hg absolute isto be maintained in the vapor
space. Thefeed rateto the evaporator is 12,000 kg/hr. The overall heat transfer
coefficient can be taken as 2800 W/m?.°C. The solution has a negligible
elevationin boiling point and anegligible heat of dilution. Calculate (a) steam
consumption (b) the economy and (c) the heating area required. 8

b) What is Evaporation ? Draw a neat sketch and explain any one evaporator. 8
OR

12. @ 1000 kg/hr of a dilute solution is to be concentrated from 10% to 40% by
weight in a single effect evaporator. The feed is available at 25°C. Boiling
point of the solution may be considered as 100°C. Specific heat capacity of
dilutesolutionis4180 Jkg°K; Latent heat of vaporization of water is2239 kJKg,
saturated steam corresponding to 1.8 bar pressure and 117°C isavailable for
heating purpose. Latent heat of condensation of steam is 2212 kJkg. If the
overall heat transfer coefficient for the system is 850 W/m?°K. 12
Calculate:
I) The quantity of water evaporated
i) Steam consumed and steam economy

i) Surface area of the evaporator.

b) Explain multipleeffect evaporator with different feed arrangements. 4

B/1/11/160
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S.EE. (Chemical) (Semester — 11) Examination, 2011
PRINCIPLESOF DESIGN
(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) Black figures to the right indicate full marks.

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

6) Assume suitable data, if necessary.

SECTION — |

1. @ Explain the nature of machine design problem. Also explain the process of
machinedesign. 6

b) Anequilateral triangular bar of 15 mm sideand 2.5 mlongisfound to contract
in length by 2 mm. Calculate the push on the bar if E = 2 x 10° MPa. 6

c) A mild steel flat 150 mm wide, 20 mm thick and 6 mlong carries an axial
push of 200 KN. Find compressive stress and strain with E = 2 x 10° MPa. 6

OR

2. @ Classify machine designs based on:
1) Nature of new idea, and
i) The method used. 6

P.T.O.



[3962] — 338 2- A0

b) A metal rod having 16 mm diameter fractured at a tensile force of 90 KN.
Another hollow circular rod of 25 mm id made of same metal hasto withstand
atensileforce of 40 KN.Adopting aF.O.S. of 3, determinethe required wall
thickness. 6

C) A tie bar 25 mm in diameter carries an axial force which causes stress of

120 MPainit. It isattached to arigid bracket by means of 4 bolts, each of which
can be stressed to 90 MPa. Find the suitable diameter for bolts. 6

3. @ A singly overhang beam ‘ABC’ is ssmply supported at ‘A’ and ‘B’ with
AB=9mandBC=3m. (‘C' isfree enlg . The beam carries u.v.l. on portion
‘AB’ with zero intensity at ‘A’ and 6? load at ‘B’. Theend ‘C’ carries
C.W. moment of 18 KN-m :
I) Draw SFD and BMD for the beam
i) Find maximum sagging and hogging BM alongwith their positions

i) Find the point of contraflexureif any. 8

b) Atapointinabracket, the stresses on two mutually perpendicular planesare
600 MPa (t) and 400 MPa (c) along with complementary shear stress of
100 MPa. Find using Mohr’s circle method :

I) Thepositionof principal planeswith respect to the plane carrying 600 MPa
stress.

i) Magnitudes and nature of principal stresses.

i) The position of plane carrying maximum shear stress and value of
maximum shear stress.

Iv) The normal, tangential and resultant stress on the plane at 30° with plane
carrying 600 MPastress. Also find angle of obliquity. 8

OR
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4. @ A cantilever of 2 m span has central downward load of 4 KN, an upward
force of 1.5 KN at free end and U.D.L. of 1.5 KN / m between two point
loads.

I) Construct SFD and BMD for the beam.
i) Find maximum sagging and hogging BM valuesa ong with their positions.

i) Find point of contraflexureif any. 8

b) At apoint in strained material, there are two planes at right angles to each
other on which normal stress intensities are 75 MPa (t) and 45 MPa (c)
accoM Panied by complimentary shear stress. (). Themajor principal stress
is 105 MPa (t). Find using Mohr’s circle method or otherwise::

I) Shearing stress () and minor principal stress.
i) Maximum shearing stress and the plane on which it acts.

i) The normal, tangential and resultant stress on the plane at 35° with the plane
carrying 75 MPa. 8

5. @ A plate 75 mm wide and 12.5 mm thick is joined with another plate by a
singletransverse weld and adouble parallel fillet weld. Find the length of
weld if maximum tensile and shear stressesare 70 MPaand 56 MParespectively. 6

b) i) Draw neat sketch of socket and spigot cotter joint showing all partsand
their dimensions. 2

i) Design acottered joint to resist safely aload of 40 KN that acts along the
coincident axes of the rods connected by the cotter. The material of the
cottert and rodswill permit the stresses of 50 MPaintension, 105 MPain
compression and 40 MPain shear. 8

OR
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6. @ A plate 100 mm wide and 10 mm thick isto be welded with another plate by
means of transverse welds at the ends. If the plates are subjected to load of
70 KN, find the length of the weld for static aswell asfatigue loading. Take
permissible shearing stress of 70 MPa and stress
concentration factor of 2.7. 6

b) i) Draw neat sketch of knucklejoint showing various partsaong with their
dimensions. 2
i) Designaknucklejoint for atierod of circular section to sustain amaximum
pull of 70 KN. The ultimate strength of rod in shear is420 M Pa, whilethat
for pin material is 510 MPain tension and 396 MPa in shear. Taking
F.O.S. of 6, determine tie rod section and pin section. Also determine
other dimensions of thejoint and check shear resistance of pin, tensile
resistance of rod end and forked end of the joint for safety. 8

SECTION — 11

7. @ The shaft running at 120 rpm transmits 430 KW. The working conditions to
be satisfied by the shafts are :

1) The shear stress must not exceed 56 MPa

i) Theangle of twist must not be more than 1° in alength of 16 diameters.
Calculate the safe diameter of the shaft.
Take G = 0.85 x 10° MPa. 4

b) The shaft of uniform diameter is supported in bearingsat ‘C’ and ‘D’ which
are 800 mm apart. The shaft carriespulleys‘ A’ and ‘ B’ at theends at distances
150 mm and 250 mm from *C’ and ‘D’ respectively. Pulley ‘A’ weighs 200 N,
which carries belt with tight sdetension 2 KN while pulley ‘B’ weighs400 N
with tight sidetension 900 N. The shaft transmits 7.5 KW at 400 rpm. Estimate
a suitable shaft diameter for the shaft, adopting a working shear stress of
40 MPa (Use maximum shear stresstheory of elastic failure). 6
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c)

8. )

b)
9. 9

b)

A muff coupling is used to connect two steel shafts of 55 mm diameter,
transmitting 40 KW at 350 rpm. The allowable shear and crushing stresses
for shaft and key material are 40 MPa and 80 M Pa respectively, while the
sleeve material has shear stress of 15 MPa. Design suitable key and sleeve
based on safety in crushing and shearing.

OR

Threepulleys‘A’, ‘B’ and ‘' C' are mounted on ashaft and are at distances of
1200 mm, 2100 mm and 2700 mm respectively from the left hand bearing.
The bearings are 3600 mm apart. Pulley ‘A’ is500 mm, ‘B’ 750 mmand ‘' C’
375 mm in diameter. A power unit supplies 15 KW to ‘A" and machinery
takes 9 KW from ‘B’ and 6 KW from ‘C’. A horizontal driveis arranged to
‘A’, whilethe drive ‘B’ hasto be vertically downwards. The drive from ‘C’
istaken off at 45° todrive ‘A’ and in adownward direction. The speed of the
shaft is 200 rpm and the allowable shear stress in the shaft is 32 MPa. The
angle of lap of belt on pulley is 180° in each case, and the coefficient of
friction between belt and pulley is0.32. Obtain the shaft diameter.

Draw neat sketch of bushed pin type flexible coupling.

A leather belt 9 mm x 250 mm is used to drive acast iron pulley 900 mmin
diameter at 336 rpm. If the active arc on the smaller pulley is 120° and the
stress in tight side is 2 N / mm?, find the power capacity of the belt. The
density of leather is 980 kg / m3 and coefficient of friction of leather on cast
ironis0.35.

The load on journal bearing is 150 KN due to turbine shaft of 300 mm
diameter running at 1800 rpm. Determine:

i) Length of the bearing if the allowable bearing pressureis 1.6 N/ mm?2 and

i) Amount of heat to be removed by the lubricant per minute if the bearing
temperatureis 60° C and viscosity of oil at 60° Cis0.02 kg / m-sand the
bearing clearanceis 0.25 mm. Take K = 0.002.

OR

12
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10. &) A compressor, requiring 90 KW, isto run at about 250 rpm. The driveis by
V-belts from an electric motor running at 750 rpm. The diameter of the
pulley on the compressor shaft must not be greater than 1 m while the centre
distance between the pulleysislimited to 1.75 m. The belt speed should not
exceed 1600 m / min. Determine the number of V belts required to transmit
the power if each belt has across-sectional areaof 375 mm? and the angle of
pulley is 35°. The coefficient of friction between the belt and the pulley is
0.25. Calculate the length required for each belt. 10

b) A journal bearing 60 mm in diameter and 90 mm long runs at 450 rpm. The
oil used for hydrodynamic lubrication has absol ute viscosity of 0.06 kg / m-
s. If the diametral clearanceis 0.1 mm, find the safe load on the bearing.
Take Sommerfield number = 14.3 x 106, 6

11. Write short noteson : 18
a) Globevalve
b) Steam trap
c) Centrifuga pump.
OR

12. Write short noteson : 18
a 3-wayvave
b) Diagphragmvalve

c) Fans and blowers.

B/1/11/175
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S.E. (Chemical) (Semester — 1) Examination, 2011
CHEMICAL ENGG. THERMODYNAMICS-I
(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. 8 State and explain first law of thermodynamics with its scope and limitations. 6

b) 1kg of ar isheated at constant pressure from an initial state of 300 K and 1 bar

untill its volume triples. Calculate W, Q, AH, AU for the process. Assume that
air obeys the relation PV/T = R = 83.14 cm®mol .k, C, =29 Jmol k. 10

OR
2. @ Airat1barand298°Ciscompressedto 5 bar and 298 K by two mechanically
reversible processes.
a) Cooling at constant pressure followed by heating at constant volume.
b) Heating at constant volume followed by cooling at constant pressure
Calculate the heat and work requirements and AE and AH of the air for

each path. C,, = 20.78 Jmol k, Cp = 29.10 Jmol .k for air PV/T = constant.
At 298 K and 1 bar the molar volume of air is 0.026 m3/mol. 16

3. @ Explain the P-T diagram for pure water showing clearly all the phase

regions. 8
b) State the importance of Van der Walls equation of state. Explain how this
equation was developed. 8
OR

P.T.O.
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4. @ Calculate the molar volume and compressibility factor for methanol vapor
at 500 k and 10 bar by using the following equations of state

1) Viria equation
i) Redlich-Kwong equation
Virial coefficientsare B =—2.19x104 m3/mol,

= —1.73 x 1078 mf/mol2, T = 512.6 k, P, = 81 bar. Constants for
Radlich-Kwong equation

A =21.7181 Nm*k%5/mol?, B = 4.5617 x 107 m/mol. 10
b) Derive an equation for work done for the reversible adiabatic process. 6

5. Methanol is synthesized according to the following reaction.
CO(g) +2H, (9) — CH,OH (g)

The standard heats of formation at 298 K are —110.125 KJ/mol for CO and —
200.660 KJmol for methanol. The specific heats (Jmol k) are

C, (CH,OH) = 19.382 + 101.564 x 10 T — 28.683 x 10° T?
C.(CO) =28.068 + 4.631 x 10° T — 25773 x 10" T2
C,(H)=27.012+ 3509 x 10° T + 6.9006 x 10* T~

a) Calculatethe standard heat of reaction at 1073 K

b) Expressthe heat of reaction as afunction of temperature. 18
OR

6. Itisdesired to carry out the following reaction at 600°C.
CO(g) + H,0(g) — CO,(g) + H,(9)

Estimate the standard enthalpy change of the reaction at 600°C if the standard
heat of reaction at 298 K is—41.116 kJ. Use the following data:

C,=a+bT +cT? + dT® + eT2 Jmol .k

Compound a b x 103 ex 10°
CO 28.068 4.631 —0.258
H,O 28.850 12.055 1.006
CO 45.369 8.688 —9.619

2

H 27.012 3.509 0.690 18

2
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SECTION — 11

7. @ Derivethefollowing relation for the efficiency of carnot heat engine.

n :TH_T%H

b) A nuclear power plant generates 750 MW, the reactor temp. is588.15 k, and a
river with water temperature of 293.15 isavailable.

a) What isthe maximum possible thermal efficiency of the plant, and what is
the minimum rate at which heat must be discarded to theriver ?

b) If theactual thermal efficiency of the plant is 60% of the maximum, at what
rate heat must be discarded to the river, and what is the temperature
rise of the river if it has aflow rate of 165 m3/sec.

OR

8. @ Explain the concept of entropy. For irreversible thermodynamic process,
show that the total entropy change is positive.

b) Two compartments each of 1m?® capacity are connected by a valve and
insulated from the surrounding and from each other. One compartment
contains saturated steam at 683.6 KPa and the other contains steam at the
same but at a pressure of 101.3 KPa. The valve is opened and the pressure
is allowed to equalize. Determine the change in entropy of the system
consisting of the two vessels. Comment on irreversibility of the process.

The thermodynamic properties of steam are as follows :

Pressure (KPa) H(KJ/kg) S(KJ/kgK)V(m¥kg) V(KJ/kg)
683.6 (T =437.2k) 2761 6.7133 278.9x10 2570.4
101.3 (T = 4376 k) 2804 7.6712 1976.2 2603.3

9. a Explainresidual properties. Derivethe fundamental residual property relation
for 1 mol of substance for closed thermodynamic system

R
GR )_ % _H
d( /?T B /?po RT?2 T
b) Derive the Clausius — Clapeyron equation for a two phase system.
OR

10

10
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10. @ Show that
i) dE = C,dT + (% T- P]dv
. CV B
dS=—dT+-—dV
1)) - K 10
b) Explainthermodynamic diagrams. 6
11. @ Explainabsorption refrigeration cyclewith neat sketch. 8

b) A vapor compression cycle using ammonia as refrigerant is employed in an
ice manufacturing plant. Cooling water at 288 k enters the condenser at a
rate of 0.25 kg/sec and leaves at 300 k. Ammoniaat 294 k condenses at arate
of 0.50 kg/min. Enthalpy of liquid ammonia at 294 k is 281.5 KJkg. The
compressor efficiency is 90%. Saturated ammonia vapor at 258 k and the
enthal py of 1426 kJ/kg enters the compressor. What is the power

requirement of the compressor and refrigeration capacity in tons ? 8
OR
12 & Explain Linde processfor gasliquefaction. 6

b) A carnot engineiscoupled to carnot refrigerator so that all the work produced
by the engineisproduced by the engineisused by therefrigerator in extraction
of heat from a heat reservior at 0°C at the rate of 35 KW. The source of
energy for the carnot engine is a heat reservior at 250°C. If both devices
discard heat to the surrounding at 25°C how much heat does the engine
absorb from its heat source reservior ? If the actua coefficient of performance
of the refrigerator, COP,, , = 0.60 COP . and if thermal efficiency of the
engineis n ., = 0.60 ., how much heat does the engine absorb from
its heat source reservoir ? 10

B/1/11/175
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S.E. (Chemical) (Semester —11) Examination, 2011
MECHANICAL OPERATIONS
(2003 Course)

Time: 3Hours Total Marks: 100

Instructions: 1) Answer three questions from Section | and three
guestions 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 - |
6

1. a) Differentiatedifferential and cumulative analysiswith proper examples.

b) The screen analysis shown applies to a sample crushed quartz. Estimate :
I) Average particle size of the product

i) Specific surfaceareafor the product using both differential and cumulative

analysis:

Data: Density of sample =2.65 gm/CC, a=2, b= 3.5.

Mesh No. 4/6 6/8 8/10 10/14 20/28 28/35

Apiré‘:;‘;)s'ze 04013 02844 0206 01409 00711 0.0503

Mass Fraction

. 0.0251 0.125 0.3207 0.257 0.0538 0.021
retained on screen

c) Explainthe need of size reduction in processindustries.
OR

10

P.T.O.
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2. @ Why the gyratory crushers are more widely used than jaw crushers ? 4
b) Differentiate crushing efficiency and mechanical efficiency. 4

c) In acertain blake jaw crusher it is necessary to apply a maximum force of
1000 K gs. at atoggle point. The toggle block is 80 cms from the pivot point.
The angle between pitman and toggle is 85°, what will be the force on pitman ?
What is the force on particle at distance 35 cm from the pivot ? Derive the
expression that you have used. 10

3. @ Describetheworking of belt conveyor with suitable sketches. List advantages

and disadvantages of belt conveyors and typical applications. 8
b) Describe with a sketch the working of ascrew conveyor. List advantages and
disadvantages. 8
OR

4. Write short noteson :

a) Closed loop pneumatic conveying system.

b) Chainand flight conveyor.

c) Bucket elevator.

d) Apron conveyor. 16
5. @ Describe the types of mixers for pastes and plastic mass. 8

b) Withthehelp of neat sketchesdistinguish theaxial flow and radial flow impeller. 8
OR

6. @ A sty soil containing 14% moisture was mixed in alarge muller mixer with
10 weight percent of a tracer consisting of dextrose and picric acid. After
4 min. of mixing 10 random samplesweretaken from the mixture and analysed
for tracer material. The measured concentrations in the same were, in weight
percent tracer 10.28, 9.20, 7.8, 11.03, 10, 11.51, 9.25, 9.65, 10.65, 10.77.Calculate
the mixing index Ip of the operation. 8

b) What is degree of mixing and rate of mixing in case of mixing of dry solids
and derive the expressions. 8
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SECTION — I

7. @ A plate and frame pressfiltering aslurry, gave atotal of 25 m3 of filteratein
30 minutes and 35m? in 60 minutes when filtration was stopped. Estimate the
washing timein minutesif 10m? of wash water are used. Theresistance of the
cloth can be neglected and a constant pressure is used through-out. 10

b) Explain construction, working and applications of Rotary Drum vacuum
filter. 8

OR
8. 8 Explainleaf filter andfilter pressin detail. 8

b) A constant pressure filtration tests gave datathat can fit an expression :

d =9.3V +85
dv

wheretinseconds,V inliters. If theresistance of thefilter medium isassumed
unaffected with pressure drop and the compressibility cofficient of the filter
cakeis0.3, what will bethetimetaken for the collection of 3.5litersof filtrate
at afiltration pressure twice that used in thetest ? 10

9. @ Explainthesink and float method and differential settling method in sorting
classifiers. 8

b) Explain principle, construction and working of the electrofloation plant. 8
OR

10. @ Describe aggregative and particulatefluidization. If fine catalyst particlesare
fluidized in water then which type of fluidization would be observed ? 8
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b) A tube of 0.05m? cross-sectional areais packed with spherical particlesup to
aheight of 0.25 m. The porosity of thebed is0.35. It isdesired to fluidize the

particles with water (p =1000 kg/m?®, u = 10° Pa-sec). Calculate minimum
velocity of fluidization by Ergun’ s equation.

Data: Diameter of particles=0.01m

Density of solid particles = 2600 kg/m?®. 8
11. @ Describewith neat sketchesthe operation of apatch centrifuge and continuous

centrifuge. 8

b) Describe with aneat sketch the sedimentation operation. Also sketch typical
commercia equipment. 8

OR
12. Write short notes :
a) Cyclone separator
b) Scrubbers
c) Fabricfilter

d) Minerd Jig. 16

B/1/11/155
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S.E. (Petro./Petrochem./Poly.) (Sem. — I) Examination, 2011
ENGINEERING CHEMISTRY -1
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Answer 3 questions from Section — I and 3 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. @ Whatisinductive effect ? Explain + | and - effect with suitable example. 6

b) Defineand explain :

I) Huckel’sRule.

i) Homolysisand Heterolysis. 6
c) Draw all possible resonating structure for each of thefollowing : 4

NHqy FoO
) = i) =

OR

P.T.O.
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2. @ What is mesomeric effect ?Explain+M and—M effect with suitableexample. 6
b) Givereason:

I) Guanidineis stronger base.

i) Chloroacetic acid is stronger than acetic acid. 6
c) Writeanoteon : Hyper conjugative effect. 4
3. @ What is sulphonation ? Discuss the sulphonation of benzene. 6

b) Explain the use of Grignard's reagent in the preparation of 1°, 2° and 3°

alcohols. 6

c) Givethe mechanism of addition of HCI on propane. 4
OR

4. @) Explainthe mechanism of SN, and SN, reactions with suitable example. 6

b) Explain why — COOH group is deactivating and m-directing. 6

c) Predict the products :

_ . CHNO4
1) Aniline
CH,SO,
- HBr
1)) CH;—CH =CH, - ?
HZOZ
@)
iii) CHy—C-CH, —aM , 5
dil NaOH

OH

. I g
V) CH,— CH,— CH— CH,—2270H230%
100°C
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5. @ Discussthe conformation of cyclohexane with the help of energy profile

diagram. 6
b) Givereasons:
I) Staggered conformation of n-butane is stable
i) Pyrroleismore reactive than Furan. 6

c) What is geometrical isomerism ?Assign the E and Z configuration to each of

thefollowing. 6
: 3N _ M o By P
1) . c/c,_c\CH aé’wu i) >Q::C\
% ) - H T
OR

6. @ Give one method for synthesis of :

1) Pyrrole

ii) Indole. 6
b) Explain optical isomerism with suitable example. 6
c) Predict the product : 6

i) Thiophene+ CH, SO, 7
i) Pyridine+Acetyl chioride _AlCls . -

Alkaline
MnO,

i) Quinoline

iv) Pyrrole + H, L?
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SECTION — 11
7. @ Explainwhat ismeant by parachore of liquid. Explainitsrelation with surface
tension of liquids. 7
b) Define:

1) Boiling point of liquid.
i) Melting point of solid.

Also explain process of evaporation.

c) Find surface tension of ethylene at 30°C if parachore for C, H, O are 4.80,
17.10 and 20.00 respectively, if density of ethyleneis0.742 g/cc. 4

OR

8. @ Derive'viscosity’ of liquids. Explain how relative viscosity can be determined
using Ostwald’s viscometer. 7

b) Derive Bragg's equation for crystals.

¢) Normal B.P. of benzeneis80°C, while AHv for benzeneis 30.8 kJ/mole.
Find V.P. of benzene at 20°C. 4
. .. . _ 1.1 5
9. @ Derivekinetic gasequation PV —én mu”, 7

b) State Boyl’'slaw and Charle's law. Deduce them from kinetic gas equation. 6
c) Certainlight bulb containing argan at 1.2 atm. pressure and 18°C is heated to

85°C at constant volume. Calculate final pressure inside the bulb. 4

OR
10. @ DeriveVander Waal’ s equation. 7
b) Give assumptions of kinetic gas equation. 6

c) Critical temperature and pressure for oxygen are—118.6°C and 50.8 atm. Find
Van der Waal’s constants a and b for oxygen. 4
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11. 8 What isOsmosis ? Derive it = VI\\I/TRT for dilute solutions. 6
2
b) Explain experimental determination of osmotic pressure. 6

c) If concentration of cane sugar (M = 342) is 3.525g/100 ml calculate osmotic

pressure of the solution at 24°C. 4
OR
12. @ Explain experimental set up for determination of molecular weight. 6
b) State Raoult’slaw. Derive relation between vapour pressure lowering and
molecular weigh of solute. 6

c) Solution of 17.8 g of solute per 200 g of solvent hasV.P. = 4.582 mm of Hg at
0°C. V.P. of pure solvent at some temperature is 4.62 mm of Hg. Calculate

molecular weight. 4

B/I/11/125
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S.E. (Polymer/Petroleum/Petrochemical) (Semester — I) Examination, 2011
STRENGTH OF MATERIALS
(2003 Course)
Time: 3 Hours Max. Marks. 100

Instructions : 1) Answer Q 1 or 2, 3 or 4, 5 or 6 questions from Section I and
Q7o0r8, 9or 10, 11 or 12 questions from Section II.

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 electronic pocket calculator is allowed.

7) Assume suitable data, if necessary.

SECTION — |

1. @ Explain briefly the various elastic constants. State the relationship between
them. 8

b) Derive the expression for the maximum intensity of axial stress produced
in abar when aload ‘P’ is dropped from a height ‘h’ on a vertically held
bar. 10

OR

2. @ Derive the expression for the elongation of atapering bar of rectangular
cross section subjected to an axial load. Use usual notations. 8

b) A vertical steel rod 1200 mm long is rigidly secured at the upper end and a
weight of 1 kN is allowed to dlide freely along the rod through a distance of
35 mm on the stop at the lower end. The upper 700 mm length of the rod
has a dia of 28 mm while the lower 500 mm length is 15 mm in diameter.
Calculate

1) maximum instantaneous stress.
i) maximum elongation of the rod
lii) strain energy at maximum elongation. 10

P.T.O.
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3. @ Writethe assumptionsin the theory of torsion. Write also the torsion formula
and explain each term. 8

b) An element in a2-D stress system is subjected to ¢, = 200 MPa (T) and
Gy = 120 MP&a(T). They are accompanied by shear stress of 100 MPa. Find
principal stresses and locate principal planes. Also find max. shear stress. 8

OR

4. @ A solid steel shaft 100 mm in diameter transmits 136 kW at 150 r.p.m.
Calculate the torque on the shaft, the angle of twist in alength of 600 mm
and the max shear stress developed in the shaft. Take G = 80 GPa. 8

b) Show that the sum of the normal components of stresses on any two planes
at right angles to each other, is constant in atwo dimenstional stress system. 8

5. @ A cylindrical thin drum 800 mm in diameter and 3 m long has a thickness
of 10 mm. If the drum is subjected to an internal pressure of 2.5 N/mm?2.
Determine (i) change in diameter (ii) change in length and (iii) change in

volume. Take E = 200 GPa, v= 0.25. 8
b) Derive Lame's equation for thick cylinders. 8
OR

6. @ A thin seamless spherical shell of 1.5 m diameter is 8 mm thick. It isfilled
with aliquid so that the internal pressureis 1.5 N/mm?. Find the increasein
diameter and volume of the shell 1,=0.3, E = 200 GPa. 8

b) A pipe of 400 mm internal diameter and 100 mm thickness contains a fluid
at a pressure of 8 N/mm?2. Find the maximum and minimum hoop stress
across the section. 8
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SECTION — Il
7. @ Thebeamisloaded as showninfig. 7(a). The cross section of the beam isas
shown in fig. 7(b). Draw bending stress diagram. 8
«——100 —*
20kN/m znit_ I
by vdd b eddiy |
x 5m | fig. 7(b)
200
fig. 7(a) ! o el
|

20 [ |

* 100 *

All dimensions are in mm

b) Draw S.F.D. and B.M.D. for the beam AB supported and loaded as shown
in fig. 7(c). 8

30 kN/m ff*""“

Yy r"!!-r+1r

’E‘ﬁ 1.5m am im 1m AN
fiz. 7 (c)
OR
8. a) Derive the flexural formula. 8
b) Draw S.F.D. and B.M.D. for the beam shown in fig. 8(b) 8
ETN 20 kN/m
¥ YY 779 F v 3

)

-

2m 1m am

fig. 8(b)
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9. a A solid round bar 50 mm in diameter, 2.5 m long is used as a strut. Find
the crippling load by Euler’s formula, both the ends of column are hinged.

Take E = 200 GPa. 9
b) Derive the expression for shear stress. 8
OR

10. @) Draw shear stressdistribution diagram for arectangular section having width
200 mm and depth 400 mm. Shear force at the section is 50 kN. 9

b) Derive the expression for crippling load when both the ends of the column
are pinned or hinged. 8

11. @ A hollow shaft is subjected to a torque of 300 kN-m and bending moment
of 150 kKN-m. Internal diameter of shaft is 0.5 times the external diameter. If
maximum normal stress is not to exceed 150 M Pa and shear stressis not to

exceed 80 MPa, design the cross section of shaft. 9
b) A concentrated load P is applied at the free end B of a cantilever AB of
span L. Find the slope and deflection at B. Take El constant. 8
OR

12. @ What is core of a section. Derive and show the core of the circular section. 8

b) Fig. 12 (b) shows an eccentric riveted bracket connection supporting a load
of 60 kN at an eccentricity of 150 mm. Find the size of the rivet required.
Thickness of the bracket plate is 10 mm. 9

o 190 gokN

L, .

All dimensions are in mm

B/I/11/135
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S.E. (Petro/Petrochem./Poly) (Semester — II) Examination, 2011
ENGINEERING CHEMISTRY -11
(2003 Course)

Time: 3Hours Total Marks: 100

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

from Section II.

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. @ Explainin brief the physical and chemical properties of amino acids. 6
b) Discussin detail, the cyclic structure of glucose. 6

c) Predict the product :
i) R—CltH—COOH AR 59

NH»
ii) Glucose + Br, —H2 , 5

iii) Glucose + HIO, ——?

Iv) Glycine+ Nitrosylchloride —— ? 4
OR
2. @ Explainin brief the primary and secondary structure of proteins. 6
b) Explan:
I) Isomerization of sugars.
i) Inversion of sucrose. 6
c) What are carbohydrates ? Give their classification. 4

P.T.O.
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3. @ Givethe synthesis of the following compounds from acetic acid.
1) Acetamide
i) Acetophenone
i) Ethyl alcohoal. 6

b) Givethe synthesisof alcohol from:
I) Carboxylic acid
i) Carbonyl compounds
i) Alkene,
c) Explain Koch reaction for the synthesis of carboxylic acid.
OR
4. @) Discuss the various methods used for the preparation of :
1) Aldehyde ii) Imine. 6

b) Write the balance equations for each of the following reactions
1) n-propanol istreated with

a) PCL, b) SOCI,, c) K,Cr,0/H"
i) Carboxylic acid istreated with 6
a) PCI5, b) P,O/H*, c) LAH
c) ldentify the product A and B and rewrite the reactions. 4

) CH,=CH, —18 , A NN . g

(o]

. l K 2Cr,07
) H—C-H &)A #B
2.H0" 274

5. @ Discussindetal the varioustypes of electronic transition in organic molecules. 6
b) Givethe characteristic IR frequency for the following sequence of reaction. 6

& — ﬂ:‘b”

i) CH3—C=C-CHjs B

ﬁgm

—_—%

c) Solvethefollowing: . Sy
1) Explain hydroboration of alkenes.
i) Explain why ethyl acetoacetate shows IR band at 1750, 1720, 1660,

1620 cmt 6
OR

I-i [
o :.H
= .
|
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6. @ Calculatethe A for the following compounds. 6
o

»
=3

. hC 0
ii) @;fdf\f

b) Using IR spectroscopy, how will you distinguish between :
1) Inter and Intramolecular hydrogen bonding in organic compound.
i) Aldehydesand Ketonein organic molecules. 6

c) The molecular formula of an organic compound is C.H, O. Its IR spectra

shows a peak at 1690 cmv', in UV, it absorbs at 240 nm and it also shows

positive iodoform test. Suggest the probable structure. 6
SECTION — 11
(Atomic weights: Mn = 25, Fe = 26, Co = 27, Ni = 28, Cu = 29).
7. @ Explain HundsruleandAufbau principle. 6
b) Explain quantum numbers. What do each quantum number describe ? 6
c) Explain bonding in nitrogen molecule using valance bond approach. 4
OR
8. @ Explain molecular orbital diagram for nitrogen molecule. Write bond order
and magnetic behavior. 6

b) Define hybridization. Explain type of hybridization and geometry of methane
molecule. 6

c) Give drawbacks of V.B.T. 4
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9. a With help of proper example, explain. 6
1) Co-ordination compounds
i) Ligand
i) Complexion
b) Find O.S., C.N. and EAN of metal infollowing : 6

i) [Mn(CN)]*
ii) K,[Fe(CN)?]
iiiy [Cu(NH,),JCl,

c) Explaincrystal field theory intetrahedral complexes. 4
OR
10. @ Explain O.S. of members of *transition series. 6
b) What is CFSE ? Calculate it for [CoF]*~ and [Co(H,O)]*" which is more
c) Explainbonding in BCI, and BeCl, on the basis of VBT. 4
11. @ Draw titration curve for strong acid and a strong base. Discuss various steps
involved. 6
b) Explain Mohr’s method for determination of Cl- content of sample. 6
c) Calculatep" of solutionwhichis prepared by adding 30 ml of 0.2 M NaOH to
25 ml of 0.2 m acetic acid. 6
OR
12. @ What is meant by iodometry ? Explain how the percentage of copper in brass
can be determined iodometrically. 6
b) What is meant by standard solution ? How isit prepared ? 6

c) Find the amount of NaOH (M = 40) required to prepare 500 ml 0.4 N and
0.4 M NaOH. 6

B/1/11/120
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S.E. (Petrochemical/Petroleum/Polymer) (Semester — II) Examination, 2011
SOLIDS HANDLING OPERATIONS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions: 1) Attempt Q.1 or 2, Q.3 or 4, Q.5 or 6, Q.7 or 8, Q.9 or 10,
Q.11 or 12.
2) Figures to the right indicate full marks.
3) Use of electronic calculators, steam table is allowed.
4) Draw neat sketch wherever necessary.

SECTION — |

1. @ Explain how particle shape and particle size are expressed. Define each term
with proper expression. 8

b) A solid mixtureis screened through a standard 20-mesh screen. Calculate the
massratios of the overflow and underflow to feed and the overall effectiveness
of the screen. Data : 1) the solid mixture comprises materials A and B only.
2) the massfractions of material A in feed, overflow and underflow are 0.775,

0.89 and 0.73 respectively. 10

OR
2. @ Definethelaws of size reduction with expression. 8
b) Describethefollowingindetail : 10

1) Effect of mesh size on capacity of screens
2) Capacity and effectiveness of screens.

3. @ Defineangle of nip and give the relationship between angle of nip, feed size,
gap between rolls and diameter of rolls. 8

b) Explain various magnetic separation methods with the help of neat sketch. 10
OR

P.T.O.
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4. @ Distinguish between

1) Crushing and Grinding operation

2) Open-circuit and closed circuit grinding. 8
b) ExplaintheBall mill operationwith al itsconstruction and performance details.
10
5. @) DefineFiltration and state factors affecting filtration. What is constant rate
filtration and constant pressurefiltration ? 8
b) Classify industrial cakefilterswith examplesand givetheworking principle of
each of them. 8
OR
6. @ Write short noteson :
1) Choiceof filter medium
2) Filteraid. 8
b) Explaintheutility of laboratory batch sedimentation datain design of a
continuous thickener. 8
SECTION — 11
7. @ Explainwith proper sketch theAxial flow impellersand Radial flow impellers
with reference to the flow patterns generated and their performance. 12
b) State the methods of avoiding vortex in agitated vessel. 4

OR

8. @ Deriveand explain therelationship for the power consumption of impellers. 10

b) Write short note on Pug mill. 6
9. @ Write short notes on ‘ Types of Fluidization’. 8
b) Derive Ergun’s Equation and giveitsutility. 10

OR
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10. a8 Derivean expression for Drag and Lift forces exerted by aflowing fluid on

stationary body. 10

b) Write a short notes on Types of Drag. 8

11. @ Explaindifferent typesof industrial Conveyers. 8

b) Write a short note on cyclone separators. 8
OR

12. 8 Explainwhat do you mean by Centrifugation. 8

b) Explain the significance or fractional voidage of packed bed. 8

B/l/11/120
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S.E. (Petroleum/Petr ochemical/Polymer) (Sem. — 1) Examination, 2011
PROCESS CALCULATIONS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions. 1) Answers 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) 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. @ Small animals such asmice can live at reduced air pressures down to 20 kPa.
In atest mercury manometer attached to atank inside which amouseis kept,
readsdifferential pressure of 64.5 cm. Hg. The barometer reading of theroom

1S 100 kPa. Will the mouse survive ? 6
b) 164.5 gm of barium chloride (BaCl,) is dissolved in 135 ml of water. Obtain
the salt concentration in wt % and in normality. 6
[Atomic Weight of Ba= 137.34, Cl = 35.45]
c) Define: Moldity and Normality. 4
OR

2. @ Anbinary mixture contains 92% (by weight) of ethanol and rest water. Obtain
the composition in mol percentage. Also evaluate mol fraction of water
present. 6

b) If 6.5 gm of sugar (sucrose) be dissolved in 135 ml of water, what will be
concentration in wt% and in terms of molarity ? 4

c) An agueous solution of oxalic acid of 32% concentration (by weight) has
dengity of 1.34 kg/lit at 25°C. Calculate normality, molality and molarity of the

solution. 6
P.T.O.
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3. @ A mixed acid containing 65% (by wt) H,SO,, 20% HNO, and rest water is
to be made by blending following liquids : 10
i) A spent acid containing 10% HNO;, 60% H,SO, and rest water.
if) A concentrated nitric acid containing 90% HNOg, rest water.
iii) Concentrated sulfuric acid containing 98% H,SO, and rest water.

How many kgs of each of the three available acid streams must be used to obtain
1000 kg of mixed acid ?

b) A mixture of gases contains 10.5% CO,, 13.0% Cl,, 12.7% N, and rest
hydrogen (all in mol %). 6
I) Determine average molecular weight of the gas.
ii) Calculate the gas composition in weight fractions,
OR

4. &) To prepareasolution of 50% sulfuric acid, adilute waste acid containing 28%
H_SO, isfortified with apurchased acid of 96% H,SO,. How many kilograms
of purchased acid must be bought for each 100 kg dilute acid ? 4

b) Acetylenegasis produced according to the following reaction : 6
CaC, +2H,0 — C,H, + Ca(OH),,
Calculate number of hoursof servicethat can be derived from 1 kg of calcium

carbidein an acetylenelamp burning 0.1 m3 of gas per hour at temperature of
298 K and pressure of 99.32 kPa.

c) Define: Limiting Reactant, Yield and Selectivity. 6

5. @ Define: Saturation Pressure, Relative Humidity, Humid Volume. 6

b) An air-tight room having volume of 17.86 m3 at 1 atm pressure. Calculate
partial volume of componentsin the room and partial pressures of individual
components. 6

c) Define Bubble Point and provide stepwise procedure of obtaining Bubble
Point for amulti-component mixture. 6

OR
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6. @ Thesolubility of barium nitrateat 100 °Cis34g/100 g of water. Andat 0 °Cis

b)

b)

8. a

b)

9. a)

b)

5.09/100 g of water. If you start with 100 g of Ba(NO,), and make asaturated
solution in water at 100 °C, how much water is required ? The precipitated
crystals carry along with them on their surface 4 g of water per 100 g of
crystals.

[Atomic Weight of Ba= 137.34].

100 kg of mixture F containing 50% Ethanol, 40% water and rest M ethanol
@@l in wt. %) flashed to produce P kg of 80% Ethanol, 5% water and rest
Methanol and W kg of 5% Ethanol, 92.5% water and 2% Methanol. Evaluate
Pand W.

SECTION — 11

Discuss Proximate and Ultimate analysis of coal.

Propane is mixed with oxygen to obtain a gas containing 67.80% C5;Hg and
rest O, that is burned in an engine with 200% excess air. 82% of the propane
produces CO,, 12.5% goes to CO and rest remains unburned. Calculate
composition of the exhaust gas on a wet basis.

OR

If 300 kg of air and 24 kg of carbon are fed to a reactor at 460°C and after
complete combustion no material remains in the reactor, how many kgs of
carbon will have been removed ? How many kgs of oxygen ? How many kgs
total ?

Aviation gasolineisiso-octane CgH,g. If it is burned with 20% excess air and
30% of the carbon forms carbon monoxide, what is Orsat analysis ?

A synthesis gas analyzing 6.4% CO,, 0.2% O,, 40% CO and 50.8 % H, and
rest N, is burned with 40% dry excess air. What is the composition of the
fluegas?
The molar heat capacity of Cumeneisgiven by
C,=139.2+ 53.76x102 T —39.79x10° T2 where C,isinkJ(kmol.K) and
TisinK.

I) Calculate the mean molar heat capacity in the temperature range of

300 - 1000 K.

i) Cumene enters a heat exchanger at arate of 450 m3/hr at STP. Calculate
the heat to be supplied to the gasto raise itstemperature from 400 to 700 K.

OR

10

10

10
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10. & What isadiabatic flame temperature ? How it is determined ? Discussits
importance. 6

b) Discussfollowing :Combustion, Orsat, Analysis. 6

c) A stream flowing at rate of 132.5 mol/hr containing 72.5 mole % N, and rest
H, isto be heated from 25°C to 230°C . Calculate total quantity of heat to be

transferred. CIo dataareasfollows: 6
Gas a bx10° cx10°
N2 25.501 -5.41 13.183
, 28.61 1.02 -0.15

11. @ Anirnpyriteore containing 85% FeS, and 15% gaunge (inert, dirt, rock etc.)

IS roasted with an amount of air equals to 200% excess air according to the
reaction

4FeS, + 11 O, — 2 Fe,05 + 8 SO,
In order to produce SO,. All the gauge plus Fe,O5 end up in the solid waste

product (cinder), which on analysis shows 4% FeS,. Determine the standard
heat of reaction per kilogram of ore. 8

b) A tank contains 10 m? of fresh water. Brine having a concentration of 10 kg
salt/m?3 is sent into the tank at the rate of 250 lit/min. The mixture is kept
uniform by mixing and runsout at arate of 120 lit/min. Calculate the exit
brine concentration when tank contains 20 m2 of brine. 8

OR

12. @ Hydrochloric acid is an important industrial chemical. To make agueous
solution of it of commercial grade (called muriatic acid), purified HCI (g) is
absorbed in water in atantlum absorber in a continuous process. How much
heat isto be removed from the absorber per 100 kg of product if hot HCI (Q)
at 120°C isfed into water in the absorber. The feed water can be assumed to
be at 25 °C and the exit product HCI (aqg.) is 25% HCI (by wt) at 35°C

Data: C,, for HCI (g) = 29.13 - 0.1341x 102 T + 0.9715x102 T2
where, CIo iIsinkJ (kmol. K) with T inK
CIO for product is approximately 2.7 kJ/ (kg. K) 8

b) A squaretank 4 m on aside and 10 m high isfilled to the brim with water.
Find the time required for it to empty through ahole in the bottom 5 cm?in
area. 8

B/1/11/120
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S.E. (Polymer/Petroleum/Petrochemical) (Semester — 11) Examination, 2011

Time: 3Hours

ELEMENTSOF SOCIAL SCIENCES
(2003 Course)

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.

SECTION — |
1. @ Explainin brief the problems of Economic Organisation. 8
b) Explaininshort: 8
1) Concept of Wealth
i) Valueand Price.
OR
a) State and explain the different types of Markets. 8
b) Discussthe importance of Engineering Economics. 8
2. 8 Explainthesalient featuresof Mixed Economy. 8
b) Explain the various factors of Production. 8
OR
a) Explain the functions of Government in Macro economic Growth. 8
b) Explain Perfect and Imperfect Competition. 8

P.T.O.
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3. @ Write short noteson : 18
1) Visionof India2020
ii) Industrial Policy of India
iif) Economic Reforms after year 1990
OR

Describe the Economic Policies adopted by Govt. of Indiafor the Economic
Growth in Post Independence Period. 18

SECTION — 11

4. &) Explaintheconcept of Civilization. 8

b) Discussthe socia impact of Globalization on third world countries. 8
OR

a) Discussthe problem of Casteismin India
b) Discuss the importance of Census of India.

5. @ Technology isthe tool for Social Change. Discuss.

O ©0 ©0 0o

b) Explainthe need for Sustainable Consumption and Development.
OR

a) Explainin brief the problem of Ecologica Crisisof Modern Times, 8
b) Discusstheimpact of IT Revolution in the modern society. 8

6. Write short noteson : 18
I) Functionsof Religion
ii) Salient features of Indian Philosophy
i) Union of Science and Religion.
OR

Harmonious co-existence of different religiousis akey for World Peace and
Economic Development. Discuss. 18

B/1/11/120
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S.EE. (Computer Engg.) (Semester — 1) Examination, 2011
DISCRETE STRUCTURES(CommontolT)
(2003 Cour se)
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) Assume suitable data, if necessary.

SECTION — |

1. @ Express the contrapositive, converse, inverse and negation forms of the

conditional statements given below :
“If x isrationa, then x isreal”. 4

b) Construct truth table for the following expressions, to find if each of the
following is a tautology, contradiction or contingency.
) (p—>@—=>rn)—>{(p—a)—>(p—r1))
i) (pAg)A~(pva) 8

c) Consider a set of integers 1 to 500. Find,
1) How many of these numbers are divisible by 3, 5 or by 11 ?

i) Also indicate how many are divisible by 3 or by 11 but not by al 3, 5
and 11 ?

1) How many are divisible by 3 or 11 but not by 5 ? 6

OR

P.T.O.
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2. 8@ Prove that for any positive integer n, the number n® — nisdivisibleby 5. 6
b) Using Venn diagram, prove or disprove : 6
) A@e(B®C)=(A@®B)®C
i) ANBNC=A-[(A-B)uU(A-0)]
¢) Obtainadigunctive normal form and conjunctive normal form of theformula

PA(p—0). 3

d) Prove that the conclusion “Sitais amortal” follows from the premises “All
human beings are mortal” and “Sitais a human being”. 3

3. @ A menu card in a restaurant displays four soups, five main courses, three
desserts and 5 beverages. How many different menus can a customer select if

1) He selects one item from each group without omission.
i) He chooses to omit the beverages, but selects one each from the other
groups.
Iii) He chooses to omit the desserts but decides to take a beverage and one
item each from the remaining groups. 6

b) Find the number of distinct permutations that can be formed from all the
letters of each word 6

i) RADAR
i) UNUSUAL

c) Two cards are drawn at random from an ordinary deck of 52 cards. Find the
probability that

1) Both are spades

i) Oneis spade and one is heart 4

OR
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4. @ How many ways can one fill a box holding 100 pieces of candy from 30

different types of candy ? 6
b) How many integer solutions are there to
atb+ctd=15when a>-3,b>0,c>-2andd>-1? 6

c) A manisinformed that when a pair of dice were rolled, the result was a

seven. How much information is there in this message ? 4

5. @ Use Warshall’s algorithm to find transitive closure of R where

101
MR:O].O
110

and A= {1, 2, 3}. 6

b) Let functions f and g be defined by
f(x) =2x + 1 and
g(x) = x2 — 2 find
1) g of (4) and fog (4)
i) g of (a+2) and fog (a+2) 6

c) Draw the Hasse diagram of the following sets under the partial ordering
relation ‘divides and indicate, which are chains.

1) {2, 4, 12, 24}

i) {1, 3, 5, 15, 30} 4

OR
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6. @ Let R betherelation on set A
A ={5, 6, 8, 10, 28, 36, 48}

Let R ={(a b)|laisadivisor of b}. Draw the Hasse diagram. Compare with
digraph. Determine whether R is an Equivalence relation. 8

b) i) Define recurrence relation 2
i) Solve the following recurrence rotation;

a—3a _1=2,r>21,8,=1 6

SECTION — I

7. @ State the Dijkstra’s algorithm to obtain the shortest path (distance) between
two vertices in the given graph and apply the same to obtain the shortest
path between a and z in the following graph.
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b) Define Eulerian path and Eulerian circuit, find under what conditions K, ,
the complete bipartite graph will have an Eulerian circuit. 8

OR

8. @ Hamiltonian circuit exists in complete bipartite graph. Justify your
answer. 6

b) Justify Euler’s theorem with proof. If G = (V, E) is simple connected planar
graph then e< 3v—6 where e is total number of edges and v is total number
of verticesin graph G. 4

c) Define planar graph and draw a planar representation of each graphs for the
following figures. 8

A
2 _'l(_'.'_""_'.
> r\ . ;}| F

N
c LT, &f 1,
_‘___D_

(i)

9. a Build the Huffman tree for the following frequencies of six letters.

E 29
I 5
7

12 3

—|l»n| T O
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b) Define tree, Eccentricity of vertex, center of atree. 3
c) Draw al nonisomorphic trees with six points. 5
OR

10. 8 Determine minimum spanning tree for the given graph using prims

algorithm. 6
_ T O
//'H | 1
[ ¢ :
ol -|; 3 5
\ 3 R
K"'\-\._ 1o |
es_ | /¢
"-t\\z/ / 7
b) Define fundamental system of circuits and fundamental cut sets. 6

Give fundamental circuit for the given figure

c) Explain Prim’'s algorithm for obtaining minimal spanning tree. 4
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11. @ Define Group. Explain in details properties of algebraic systems applicable
to Group. 8

b) Set 21 of al integers with zero is an abelian group with respect to addition.

Prove. 8

OR
12. @) State and explain following properties of cyclic group. 8
1) Every group of prime order is cyclic
ii) Every cyclic group is an abelian group.

b) Define Ring, Commutative Ring and explain properties of Ring. 8

B/1/11/715
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S.E. (Computer Engg.) (Semester — I) Examination, 2011
ELECTRONICS DEVICES AND CIRCUITS
(2003 Course)

Time: 3 Hours Max. Marks: 100

Instructions : 1) Answer question 1 or 2, 3 or 4, and 5 or 6 from
Section — I 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 answer books.

3) Neat diagrams must be drawn wherever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data if necessary.

SECTION -1

1. @ What doyou understand by Q-point ?What isits significance ?\Which biasing
method provides more stabilization amongst thethreetypesof biasing methods? 8

b) A voltage divider CE amplifier circuit as shown in fig. 1-b, has3 = 100,
V,.=03V.Findl, I,V S 10

B’ 'c’ VCEQ and © *

W
¥

|

-
1
Fig. 1-b

OR

P.T.O.
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2. @ Compare fixed bias, collector to base bias and self bias circuits with respect
to: 8
1) Circuitdiagram
ii) Biasing resistancesand itslocation
i) Negativefeedback
Iv) Equation for stability factors.
b) Draw neat circuit diagram of a Self bias circuit and derive equations for

| & Vce. Explain with diagram, how temperature stability isinsuredin above
circuit. Also defines and s’. 10

3. @ What doyou mean by small signal ? State advantages of h-parameters. Under
what condition approximate analysisis used ? Draw approximate model of

CCamplifier. 10
b) Write a short note on Bootstrapped emitter follower circuit. 6
OR
4. @ Draw Approximate h-parameter model for common emitter transistor circuit
with Re. Also derive expression for Ri, Ro, Av, Avs and Ai. 10
b) Write a short note on Miller’s theorem. 6

5. @ Explainneedfor multistageamplifier, itsmeritsand demerits. Draw and explain
working of atwo stage transformer coupled amplifier using transistors. 10

b) Derive expression of voltage gainintermsof F_for Low frequency region of
anamplifier. 6
OR

6. @ What doyou understand by large signal amplifier ? Classify them onthebasis
of Q point position and compare them. 8

b) Four identical stages are cascaded. The lower and upper 3 db frequencies of
each stage are 40 Hz and 20 kHz respectively. Calculate the overall bandwidth
of the cascaded amplifier. 8
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SECTION — I
7. @ What ismeant by pinch-off voltage in FET ? Draw and explain Static output
characteristic for n-Channel FET. 8
b) Why BJT is called current operated device ? Also give comparison between
FET and BJT. 4
c) Thep-channel FET hasanl_=-20mA,V_=10V,V _is8.32V. Caculate
drain current, transconductance. 4
OR

8. @ Withthehelp of neat diagram, explain the operation of n-channel JFET. Also
Draw symbol of p-channel JFET, p-channel enhancement type MOSFET.

=)

b) For the circuit shown in fig. 8-b, p-channel JFET hasV =6V, | =15mA. 8

Calculate:
1) IDSQ
2) Voo,
3) Vo,
B0

[ )

:E. 1.3 M Qhm "1': 1= Y

1 ]

- |_|"‘—" .
ﬁ_*f -
(a7

P oo

%lh o 4 khm

L : i

Fig. 8-b
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9. a Draw the block schematic of an Op-Amp and briefly explain each block. 8
b) Draw and explain Triangular wave form generator by using Op-Amp. 8
OR

10. @ What isan Instrumentation amplifier ? Explain three Op-Amp instrumentation
amplifier. 8

b) Draw and explain Differentiator circuit using Op-Amp 741. Also draw input,
output waveform. 8

11. @ Draw and explaintwo transistor model of SCR. Also explain regenerative

action in SCR operation. 8
b) Draw and explain neat circuit diagram of the operation of Buck Boost SMPS.
Why itiscalled inverting regulator ? 6
c) Sketch V-I characteristic of SCR. Explain latching current, holding current
and forward breakover voltage. 4
OR

12. @ Draw and explainlineinteractive UPS. What operating changesarerequired if
the UPS is to be operated as on-line UPS ? 8

b) Explain the construction, operation of Triac and V-I characteristic of Triac
with the help of eugivalent circuit of it. 10

B/1/11/760
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S.E. (Computer Engineering) (Sem. — I) Examination, 2011
DIGITAL ELECTRONICS AND LOGIC DESIGN
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Answer Q. No. 1 OR 2, 3 OR 4, and 5 OR 6 from

Section I and Q.No. 7 OR 8, 9 OR 10 and 11 OR 12
from Section II.

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

3) Neat diagram must be drawn whenever necessary.

4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.

SECTION — |

1. a Whatisproperty of gray code ? Find equations to convert binary code into
gray code.

b) Convert following numbers, show all the steps
1) (101101.10101),, = (?)4
2) (12.6875)4=(?),
3) (247)43= (),
c) Perform thefollowing hexadecimal subtraction 2's complement method. 6
1) 3FH-5CH
2) COH-7AH
OR

2. @ Whichareuniversal gates? Draw AND, OR, and NOT gates using universal
gates.

b) Convert following number into octal number
1) (111110001.10011001101),,
2) (3287.5100098),
3) (0.BF85),
¢) Implement thefollowing function using NAND only gates. 6
Use K-map to minimizeyour circuit
f(A,B,C,D)=x(0, 2,56, 8, 10, 13, 15)

P.O.T.
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3. @ Withthe help of 4-bit full adder as abuilding block and few logic gates how
will you implement BCD adder ? Explainyour design using circuit diagram

and truth table. 10
Y(A,B,C,D)=xm(0,1,2,3,5,7,8, 10, 12, 13, 15)
b) Compare TTL and CMOS logic family. 6
OR

4. @ Draw and explain 2-input NAND TTL logic gate with totem output driver. 8

b) What istri-state ? What is the use of tri-state buffers ? Explain with suitable
circuit diagram.

c) Designfull adder using 8:1 mux.
5. @ Design 2-hit magnitude comparator using logic gatesto give output

A>B, A=B, A<B inputs areA(2-bit) and B(2-bit). 12
b) Explainworking of 1C 74180. 4
OR
6. @ Draw 4:1 mux using strobeinput using NAND gates. Implement the
expression using 8:1 multiplexer 8
F(A,B,C,D)=xm(2,4,6,7,9, 10, 11, 12, 15)
b) Implement 8 lineto 256 line decoder using 4 lineto 16 line decoder. 8
SECTION — 11

7. @ Draw and explain 3-bit asynchronous UP-counter. Also draw the necessary
timing diagram. What is the difference between Synchronous counters and
Asynchronous Counter ? 10

b) Designfollowingusing|C 7490
1) MOD 7 counter

i) MOD 46 counter. 8
OR
8. @ Design sequence detector using JK flip flop to detect the following sequence.
------- 1101------ 12

b) Explaindifferent modes of universal shift register with application of each. 6
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9. @ Design sequence generator using JK —FFs. 8
1 - » 2 4 —» 7
T:
b) What israce-around condition ? Explain with the help of timing diagram.
How isit removed in basic flip flop circuit ? 8
OR

10. & Draw anASM chart for the 2-bit counter with the following specifications:
1) Itwill count UPif x=1
2) Itwill maintain samestateif x =0
3) Produces output = 1 if the counter bits are equal unconditionally.
Otherwise output = 0 unconditionally.
b) Implement 4.1 multiplexer using suitable PAL

11. & Design the data section and control section circuit for the following RTL

sequence;
MODULE: DATA MOVER _2
MEMORY: A[3];B[3];C[3];D[3]
INPUTS: X[3]
OUTPUT: Z[3]
. A<- X
2. C<-A
3. B<C[0],C[1],C[2)
4 C pvB ->(A[0L,A[0)/(4.6)
5. Z<C '
" >(1) 16
6. Fan. 58 U s o b
7. Z<D
> (1)
OR
12. & Explaindifference between CPLD and FPGA. 8

b) Consider asimple example of ahalf adder. How will you writeaVHDL
entity declaration for half adder ?Also write an architecture of half adder in
structural Style of Modelling and Dataflow Style of Modelling. 8

B/l/11/525
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S.EE. (Computer Engg.) (Semester — I1) Examination, 2011
COMPUTER GRAPHICS

(2003 Course)
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) Assume suitable data, if necessary.

SECTION — |
1. @ Explainthree methodsof character generation. 8
b) Explain the functioning of CRT display device. 10
OR

a) Explaindifferent line stylesaong with one application each. 8

b) Withthehelp of block diagram explain graphicsprimitivesin interactive devices
and data generation devices (one each). 10
2. @ Explainwith example, scan conversion algorithm for convex polygons. 8

b) Writewith example, 2D transformation matrix for trandation, scaling, rotation

and shear transform. 8
OR

a) Explainwithexamplefunctioning of seedfill and edgefill algorithms. 8

b) With the help of example, explain the rotation about arbitrary 2D point. 8

P.T.O.
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3. @ Explainwith example, operations on segments. 8
1) Segment creation  2) Segment deletion  3) Segment renaming.

b) Explainwith example, Cohen-Sutherland outcode algorithm. 8
OR

a) Explainwith example, advantages of segment tables. 8

b) Explainwith example, generalized clipping agorithm. 8

SECTION — 11

4. @) Withthehep of axissystem diagram explain advantages of 3D transformations. 10

b) Explainparalel projectionswith example (any two). 8
OR

a) A 3D sguare box with vertex A at origin and vertex B(2,2,2) in 3D space, is
shifted such that vertex A becomesA(1,1,1). Give necessary transformation

treatment. 10
b) Explain perspective projection with examples (any two). 8
5. @ Write short noteson : 8
1) Z-buffer algorithm 2) Painter’salgorithm
b) Explain RGB and HSI color models with the help of diagrams. 8
OR
a) Write short noteson : 8
1) Back-faceremoval algorithm 2) Binary space partitioning.
b) What isdiffusedillumination and point sourceillumination ? 8
6. Write short note on B-splines. Give necessary mathematical formulation. 16
OR
Write short note on Bezier curve. Give necessary mathematical formulation. 16
OR

Write short note on fractal lines. Give two examples of fractals. Give necessary
mathematical formulation. 16

B/1/11/730
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SE. (Semester — 1) (Computer Engineering) Examination, 2011
COMPUTER ORGANIZATION (Commontol.T.)

(2003 Course)
Time: 3Hours Max. Marks: 100

Instruction: Answer three questions from Section-1 and three questions from
Section-11.

SECTION — |

1. 8 Explain Booth’sAlgorithm to multiply thefollowing pair of numbers:

A =110011 (multiplicand) B = 101100 (multiplier). 10
b) Represent (178.1875) in single and double precision floating point format. 8
OR
2. @ Explainindetailsthe non-restoring division algorithm with the help of an
example. 10
b) Draw and explaintheflowchart for floating point multiplication. 8

3. @ Write control sequence for execution of the instruction MOV (R3), R1.
b) Explaindetail Horizontal andVertical organization of microinstructions.
OR

4. @ Draw the single bus organization of the CPU, showing all theregistersand
data paths. 8

b) What are the different design methods for hardwired control units ? Explain
any one. 8

5. @ Explainany four addressing modes of Intel processor along with one example. 8

b) Draw and explain Register Architecture of Motorola processor in detail. 8
OR

6. @ Explainthedesignof ALU. 8

b) Explaininstruction format of Pentium Processor. 8

P.T.O.
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SECTION — 11
7. @ State cache mapping techniques. Draw and explain them with their meritsand
demerits. 10
b) Explain RAID indetails. 8
OR
8. @ What isVirtua Memory ? Explain with the help of neat diagram the virtual
memory address translation. 10
b) Explainthefollowing: 8
i) DAT i) DRAM.
9. @ Explain PCI Buswith diagram. 8
b) Explain Synchronousand asynchronous busin an input operation with timing
diagram. 8
OR
10. @ Explainwith suitable diagram types of 1O channels. 8
b) Explainthefollowing: 8
1) Scanner i) Dot Matrix Printer.
11. @ Explainloosealy coupled system with the help of diagram. 8
b) Explainwith neat diagram inter-processor communication between 8086 and
8087. 8
OR
12. @ Explainthefollowing: 8
1) Daisy Chaining i) Polling method of arbitration.
b) Write short note on : 8
1) RISC Architecture i) Superscalar Architecture.

B/1/11/890
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S.E. (Information Technology) (Semester — I) Examination, 2011
DIGITAL ELECTRONICS AND MICROPROCESSOR
(2003 Course)

Time: 3 Hours Max. Marks: 100
Instructions : 1) Answer Question 1 or 2, 3 or 4 and 5 or 6 from Section I and
Question 7 or 8, 9 or 10, and 11 or 12 from Section II.

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

answer books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.
SECTION — |

1. @ Convert the following numbers in to equivalent decimal numbers 6
i) (ABC.13),,
ii) (673.62),
iii) (110110110.1101),

b) What is parity check bit ? Why it is necessary in digital communication ?
How will you generate an odd parity for a4 — bit number ? Explain. 6

¢) What are Excess-3 and Gray codes ? Explain with help of two examples.
And also explain the self-complementing property of Gray code. 6

OR
P.T.0.
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2. @ Perform the following arithmetic’s using 2’s compliment form
(show step-by-step process): 8

1) +6 +13
i) -6 +13
iii) +6 13
iv) -6 —13
Also justify your result.

b) Convert the following number into its equivalent Octal number and

equivalent Binary number. (Show step-by-step process). 4
(127.4)4,

c) Convert the following number into its equivalent Hexadecimal number and
equivalent Decimal number. (Show step-by-step process). 4
(673)g

d) How Weighted codes are different than non-weighted codes ? Give examples. 2

3. @ Compare TTL and CMOS families based on the following characteristics.
Define the characteristics before comparison. 12

1) Propagation delay time
i) Power dissipation
lii) Fan-out
Iv) Noise margin
b) Draw two input TTL-NAND gate and explain its operation. 4
OR

4. @ What do you mean by Tri-state ? Draw and explain the circuit diagram of
tri-state TTL NAND GATE. 8

b) Giveadvantagesand disadvantages of Totem Pole output-stage arrangement.
Why such two stages cannot be connected together except Open collector
Logic ? 8
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5. @ Draw and explain the basic circuit of single digit BCD adder using IC
7483. How will you make two digit BCD adder ? Explain the logic of the
circuit. 8

b) Implement full adder using 8 : 1 multiplexer. Draw and explain the circuit

diagram. 4
¢) Reduce the following function using K-map techniques. Also implement
using basic logic gates. 4
Y=nM(4, 5, 6, 7, 8, 12, 13) + d(1, 15)
OR

6. @ Design and implement BCD to Gray code convertor using logic gates.
Starting with truth table show K-maps and circuit diagram of your design. 8

b) Draw and explain internal architecture of 1C 7490 and design divided by
84 counter using IC 7490. 8

SECTION — I

7. @ Draw and explain Master Slave JK FF using NAND gates. What advantages
it has over normal JK-FF ? 4

b) What do you mean by synchronous and asynchronous sequentia circuit ?
State merits and demerits of both the circuits. 4

c) Draw the circuit diagram and timing diagram of 3 bit ripple Down counter
using JK flip flops. How will you convert this counter as Up-counter ?
Explain. 10

OR

8. @ Draw and explain Ring Counter using 4-bit shift register. Also draw the
waveforms. 8

b) Design a circuit to generate the following sequence. How will you avoid
lock-out condition ? Use D-flip flop. 10

rﬁﬂ =3-3-9-11-1 2:1
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9. @ What is the purpose of sample and Hold circuit at the input stage of analog
to digital converter ? Justify your answer with the help of suitable circuit

diagram. 8
b) Explain with the help of suitable block diagram the logic of 4-bit Single-
Slope analog to digital conversion. 8
OR
10. @ Draw and explain the circuit diagram of : 8

i) R-2R 4 bit DAC
i) Weighted Register 4-bit DAC

Which is more advantageous ? why ?

b) What are the various specifications one need to observe while deciding an

ADC for a specific application ? Explain. 8
11. @ Draw and explain the block diagram of 8085 microprocessor . 8
b) Explain the following terms : 4

1) Memory Mapped 1/0
i) 1/O Mapped 1/0

c) What is multiplexed data bus of 8085 processor ? How can we

demultiplex it ? 4
OR
12. @ Explain the following pins of 8085 microprocessor. 6
i) ALE i) HOLD
iii) SID
b) Explain the following instructions of 8085 processor : 6
i) RIM i) DAA
i) LHLD

¢) Draw and explain control word register of 8255. What is BSR mode of
8255. 4

B/I/11/595
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S.E. (Information Technology) (Semester — I) Examination, 2011
MANAGEMENT AND FINANCE
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer any one question 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 — |
UNIT —1
1. @ Define Management. What are the characteristics and objectives of
management ? 9
b) “Planning isthe basis of control, action isthe essence of control, delegation
Iskey to control and information is the guide to control”. Explain. 9
OR

2. @ What arethedifferent levels of management and their functions ?
b) Explainin brief the contribution of EW. Taylor to the scientific management. 9

UNIT =11
3. @ Definethelaw of demand and supply. Explainin brief the income and price
elasticity of demand. 10
b) Explainthefollowing: 6

1) Utility andvaue
ii) Characteristics of wants.
OR

P.T.O.
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4. &) Explaintherole of chamber of commerce and industriesin Indian context. 8
b) Explainthe following:
1) Patents i) Copy rights i) Trademarks.
UNIT 1l

5. @ Define‘Organization’. Explainin brief the principles of Organization. 8
b) Explainthefollowing:

i) MOA i) AOCA. 8
OR
6. @ What arethe variousforms of ownership organizations ? State the factorsto
be considered before deciding the form of ownership to be started. 6

b) Expainthefollowing organizational structureswith neat line diagrams. 10
I) Lineand staff organization
ii) Functional organization.

SECTION — 11
UNIT =1V

\‘

. @ What isscientific selection of manpower ? Explain the process of manpower
planning with aneat linediagram.

b) Explainwith aneat diagram Maslow’sneed priority model. 8
OR

8. @ Define communication. Explain the process of communication. State and
explain verbal and non-verbal communication along with advantages and

disadvantages. 12
b) What are the objectives of training the employees ? 4
UNIT -V
9. @ Definecapital. What are the different types of capital ? State itsimportance
in business enterprise. 12
b) Distinguish between budget and budgetary control. 6
OR

10. @ What isabaance sheet ? lllustrate the forms and contents of abalancesheet. 12
b) Distinguish between money market and capital market. 6
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UNIT - VI

11. @ Explaintheterm depreciation with suitable examples. Differentiate between
depreciation and obsolescence. Explain any two methods of evaluating
depreciation. 12

b) What are the phasesinvolved in capital budgeting ? 4

OR

12. a) Explainthefollowing in connection with the break even chart with aneat
sketch:

I) Break-Even point
i) Margin of safety
i) P/V ratio.

Also explain the limitations of break even chart. 16

B/1/11/570
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S.E. (Information Technology) (Semester — I) Examination, 2011
PROGRAMMING PARADIGMS AND METHODOLOGY
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : i) Answer three questions from Section I and three questions
from Section II.
ii) 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.
v) Assume suitable data, if necessary.

SECTION — |

1. @ What arethe characteristics of good programming language ? Explain each
inbrief. 8

b) Discussthevariousprogramming language paradigmswith their computational
models. Give the suitable diagrammatic representation of the same. 10

OR

2. @) Discussthevariousexpression notations used by the programming languages
to solve the expression. 10

b) How iscontext freegrammar used to devel op programming language ? Explain

the various components of context free grammar. 8
3. @ Demonstrate early binding and late binding with an example. 6
b) What are advantages of user defined enumeration types ? 4

c) Explain structured, non-structured, derived and abstract data types with
example. 6

OR
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4. @ Explainthefollowing control flow statementswith any programming language
code : 10

I) Seguencing statement
i) Selection statement
i) Loop structure

Iv) Iterative statement

V) Nested loop structure.

b) Compare the scalar data type and composite data type. 6
5. @ Definethefollowingtermsrelatedtovariable: 8
I) Lifetime
i) Scope
i) Static scope

Iv) Dynamic scope.

b) Define the term function and macro. How do they differentiate from each

other ? 8
OR
6. @ Explainin brief general characteristicsof sub-program. 4
b) What are different benefits of procedure ? 4
c) What do you mean by recursioninthe program ? Givethe example of program
that can be solved recursively aswell as non-recursively. 8
SECTION — I

7. @ What is meant by constructor and destructor ? What are the different types
of constructors ? For what purpose will constructor and destructor be used

inaprogram ? 10
b) Explain the distinction between private, protected and public class members
and same distinction for base classin C++. 8
OR
8. @ What isafriend function ? What are the merits and demerits of using friend
function ? 6
b) Explain how compiletime and run time polymorphism is achieved. 6

c) Write all the data types supported by LISP. 6



AR AR AR A 3 [3962] - 364

9. @ Explain the difference between facts, rules and queriesin PROLOG. 6

b) What is concurrent programming ? Why do we write concurrent program ? 6

c) What are the applications of functional language ? 4
OR

10. &) Write a short note on basic concepts in object-oriented programming. 8

b) Write LISP code for appending string and to find length of string. 8

11. @ Compare the different control structures available in C++ and PROLOG

Givesuitableexample. 8

b) How isthefilehandling in C++ different thanfilehandlingin C ? 8
OR

12. @) Explainthefollowing with respect to C++: 6

1) Primitive datatypes
i) User defined data types
i) Storage representation
Iv) Standard input-output function.

b) Compare functional and logic programming languages with respect to the
following issues: 6

I) Syntactic structure
i) Semantics
i) Data types.

c) What isassociation listin LISP ? 4

B/I/11/530
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S.E. (Information Technology) (Semester — II) Examination, 2011
MICROPROCESSOR SYSTEMS
(2003 Course)

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. @ Withthe help of block diagram, explain the basic architecture of 8086
processor in detail. 12
b) Draw functional diagram of 8086 in minimum mode. 6
OR
2. @ Draw timing diagram of memory read cycle for 8086 and explain. 8
b) Draw functional diagram of 8086 in maximum mode. Describe signals/ pins
used in maximum mode. 10
3. @ Draw programmers model of 8086. Explain. 8
b) Explain any two addressing modes of 8086. 8
OR

4. @ Explaindifferencebetween:
I) far and near procedure.
ii) .exe and .com. 8

b) Explainthefollowingdirectives:
1) EXTRN i) PUBLIC
i) DB iv) .STACK. 8

P.T.O.
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5. @ Explainthedifferent typesof interruptsin 8086. 8

b) Draw block diagram of 8259. Explain. 8
OR

6. @ Draw block diagram of 8253. Explain. 8

b) Explain VT of 8086 in detail. 8

SECTION — 11

7. @ Draw block diagram of 8255. Explain. 8

b) Explain various operating modes of 8255. 8
OR

8. @ Give difference between synchronous and asynchronous communication. 8
b) Draw block diagram of 8251. Explain. 8

9. a) Explain how 80386 convertslogical addressto physical addresswhen 80386
isoperating in real mode and protected mode with the help of all descriptors
and registers. 18

OR

10. @ Explain how 80386 will access codefrom PL1 if it isrunning at PL 3.
Explain with the help of CALL GATE. 12

b) What isthe meaning of privileged instructions ? Give examples.
c) How 80386 switchesfrom RM to VM ?

11. @ What isexceptions ? Explain itstypes.

R X N =

b) Explain TSS (Task State Segment) with the help of diagram.
OR

12. & What arethefeatures of Pentium ? Draw architecture diagram of Pentium
Processor. 12

b) Explain significance of TS bit and NT bit. 4

B/I/11/760
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S.E. (Information Tech.) (Semester — II) Examination, 2011
DATA STRUCTURES AND FILES

(2003 Course)
Time: 3Hours Max. Marks: 100

Instructions: 1) Answer any 3 questions from each Section.
2) Answer to the two Section 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. @) Define sparse matrix. Show the sparse matrix representation of any matrix.
Compare simple and fast transpose in terms of space and time complexity. 6

b) With diagrams represent how insertion, deletion and creation of adoubly
linked list takes place. Write pseudocode for the same. 10
OR

2. @ Define frequency count. For any piece of code find the frequency count.
Express the frequency count in terms of Big O, thetaand gammanotations. 8

b) Write the algorithm/program for fast transpose of sparse matrix. 8

3. @ Defineabinary search tree. Draw the BST for the given data : 6
100, 170, 55, 95, 125, 130, 60, 35, 180, 30, 200.
Write down al the three traversalsfor the above tree.
b) For thetree drawnin Q. 3a) perform in order threading of the tree and write
the non-recursive algorithm for post order traversing of the tree. 6
c) Definethefollowing termsw.r.t. trees: 6
I) Height of tree
i) Predecessor and successor of a hode
i) Leaf node.

OR
P.T.O.
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4. @) Elaborate on the different waysin which abinary tree can be represented.

Draw the binary tree from the given sequential representation. 6
A B E C D -- F
b) Sort the following datain ascending order using heap sort. 12

23,7,92, 6, 12, 14, 40, 44, 20, 21.
5. @ Defineagraph. Definethefollowing termswith examples: 8
Adjacent node, path, cycle and connected graph.

b) For the given adjacency matrix draw the graph and find the MST using Prim’s

algorithm.Writethe algorithm for the same. 8

A|B|C|D|E|F G| H
A 0 4 3 0 0 0 1 0
B 4 0 0 0 3 0 0 0
C 3 0 0 8 0 5 0 0
D 0 0 8 0 0 0 0 5
E 0 3 0 0 0 0 6 0
F 0 0 5 0 0 0 2 7
G 1 0 0 0 6 2 0 0
H 0 0 0 5 0 7 0 0

OR

6. @ For the adjacency matrix of Q.5b) draw the graph and find the MST using
Kruskal’salgorithm. Write the algorithm for the same. 8

b) For the above graph find the shortest path from every node to every other
nodein the graph using Dijkstra’sagorithm and write the algorith for the
same. 8
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SECTION — 11

7. @ With examples define balance factor and elaborate on the different types of
rotations used in AVL trees. 8

b) Draw aHuffman’'stree for the given data set and find the corresponding
Huffman codes. 10

Character | Weight | Character | Weight
A 10 H 3
B 3 I 6
C 4 J 8
D 15 K 7
E 2 L 5
F 4 M 12
G 2 N 5
OR
8. @ Write anote on static and dynamic trees. 6

b) Describe characteristics of a good hash function. Consider a hash table of
size 10 and a hash function of X mod 10. Implement hashing using linear
probing with and without replacement for the following data:

44, 25, 88, 09, 19, 35, 04, 22, 36, O1. 12
9. @) Describethefollowing file operationswith all optionsand examples: 8
fseek(), ftell(), fopen(), fclose()

b) Implement al primitivefile operationsfor sequential files. 8
OR
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10. @ Compare sequential, ssmpleindex and direct accessfiles. 8

b) With example explain chaining with and without replacement asacollision
resol ution technique for hashing. 8

11. &) Sortthegiven list using quick sort, indicate the pivot and sublists after each
pass. Explain the algorithmic strategy used here. 10

44,78, 22, 7, 98, 56, 34, 2, 38, 35, 45

b) Explain the graph coloring problem and the algorithmic strategy used withit. 6
OR

12. @ Sort the given list using merge sort, Indicate the sublists after each pass.
Explain theagorithmic strategy used here. 10

44,78, 22, 7, 98, 56, 34, 2, 38, 35, 45

b) Explainthe 0-1 knapsack problem with the algorithmic strategy used withit. 6

B/l/11/735
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S.E. (Information Technology) (Semester — I1) Examination, 2011
PRINCIPLESOF COMMUNICATION ENGINEERING
(2003 Course)
Time: 3 Hours Max. Marks: 100

SECTION — |

1. @ With neat block diagram explain the operation of the basic communication
system. 8

b) State and prove the following properties of Fourier transform :
1) Time shifting
2) Frequency shifting

3) Scaling. 10

OR
2. @ Define modulation and explain the necessity of the same. 6
b) What is spectrum of signal ? 4

c) Draw magnitude and phase spectrum of x(t) = sin(m, t) where —co<t<+eo 8

3. @ An amplitude modulated carrier is viewed on an oscilloscope and has a
crest voltage of 55 Vpp. The bottom point of the wave measures 10 Vpp.

1) What is modulation factor ?
i) What is percentage of modulation ?
1) What is the peak to peak unmodulated carrier voltage ?

iv) Explain concept of over modulation. 8
b) Explain wideband and narrowband frequency modulation. 8
OR

P.T.O.
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4. @ A modulation signal 20 sin(2x103t) is used to modulate a carrier signal
40 sin(2x x10%)

Find
1) Modulation index
i) Percentage modulation
Ili) Sideband frequencies and their amplitude
iv) Bandwidth. 8

b) Compare AM and FM signal. 8

5. @ Draw and explain the CW transmitter. Also draw the neat waveform for
dotdash-dot type of signal. 8

b) Write short note on :
1) Superheterodyne receiver.

i) Noise in communication system. 8
OR
6. @ Draw and explain the ssimple technique of SSB generation. 8

b) Explain the terms:
1) Sensitivity
i) Selectivity
i) Fidelity
Iv) Image frequency. 8
SECTION — I

7. @ In PCM system the signal to quantization noise ratio is expected to have
minimum value of 60 dB. Calculate number of bits per word and number

of quantization levels. 8
b) Define and explain local loop. 4
c) Write short note on DTMF signalling. 6

OR
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8. a Explain operation of Fax machine with neat diagram. 8
b) Describe types of links between telephone exchange. 4
c) Explain difference between TDM and FDM. 6
9. @ What isfading ? What are its causes ? 8
b) Write a short note on :
1) NTSC standards
i) PAL standards
1) SECAM standards. 8
OR
10. @ Explain characteristic impedence of transmission lines. 8
b) Explain concept of “Interlaced scanning”. 8
11. @ Explain Shannon’'s channel capacity theorem. 8
b) Explain the following properties of light with respect to optic communication :
1) Reflection
i) Refraction. 8
OR
12. @ Draw and explain basic digital communication system. 8
b) What is WDM and its advantages ? 8

B/1/11/720
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S.E. Biotechnology (B.Tech.) (Semester — I) Examination, 2011
FLUID FLOW OPERATIONS AND SOLID HANDLING
(2003 Course)

Time: 3 Hours Max. Marks: 100

N.B. : i) Answer three questions from Section I and three

questions from Section II.

ii) Answer to the two Sections should be written in separate
answer books.

iii) Neat diagrams should be drawn whenever 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. @ Explainthe affect of temperature on viscosity of fluids. 4

b) Determinetheintensity of shear of an oil having aviscosity of 1 poise. Theail
Isused for lubricating the clearance between ashaft of diameter 10 cm and its
journal bearing. The clearanceis 1.5 mm and the shaft rotates at 150 rpm. 6

c) Calculate the pressure due to a column of 0.3 m of
1) Water
i) Anoil of specific gravity 0.8 and
iif) Mercury of specific gravity 13.6

Take density of water as 1000 kg/m?. 6
OR
2. @ Definethefollowingtermsalongwiththeir units: 4

1) Kinematic viscosity
i) Specificgravity
i) Vapour pressure
Iv) Gauge pressure.

P.T.O.
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b) A liquid hasaviscosity of 0.06 poise and a specific gravity of 0.9. Find the
kinematic viscosity in stokes and m?/s. 4

c) A U tube manometer is used to measure the pressure of water in a pipe line,
which is in excess of the atmospheric pressure. The right limb of the
manometer contains mercury and is open to the atmosphere. The contact
between water and mercury isintheleft [imb. Determinethe pressure of water
inthemainline, if the difference of level of mercury inthelimbsof U tubeis
10 cm and thefree surface of mercury isin level with the centre of the pipe. If
the pressure of water in the pipe lineis reduced to 9810 N/m?, calculate the
new differencein thelevel of mercury. Sketch the arrangementsin both the
cases. 8

3. @ Whatisthesignificance of Bernoulli’sequationinfluid flow ? Derivethe
Bernoulli’sequation without friction. 8

b) A 30 cm diameter pipe conveying water branches into two pipes of diameter
20 cm and 15 cm respectively. If the average velocity in the 30 cm pipe is
2.5m/s, find thedischargein the pipe.Also determinetheve ocity in 15 cm pipeif
the average velocity in 20 cm diameter pipeis2 m/s. 5

c) With the help of aneat sketch, explain the construction and working of a
venturimeter. 5

OR

4. a) Differentiate between: 4
1) Laminar and turbulent flow
i) Steady and unsteady flow.

b) Water isflowing through a pipe having adiameter of 300 mm and 200 mm at
the bottom and upper end respectively. The intensity of pressure at the upper
end is9.81 N/cm?. Determine the difference in the datum head if the rate of
flow through the pipeis40 lit/sec. 6

c) An ail of viscosity 0.1 Ng/m? and relative density 0.9 is flowing through a
circular pipe of diameter 60 mm and length 200 m. The rate of flow of fluid
through the pipeis 3.5 lit/s. Find the pressure drop in alength of 200 m and
also the shear stress at the pipe wall. 8
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5. a Stateand explainthefollowing lawsof communition : 6
1) Kick’'slaw
ii) Rittinger’slaw.
b) Describein brief the various factors affecting screen effectiveness and capacity. 5

c) Explain the principle of operation and construction of any onefinecrusher. 5
OR

6. @ Calculatethe operating speed of the ball mill from the following data: 6
1) Diameter of theball mill =800 mm
ii) Diameter of the ball = 60 mm

if operating speed is 55% less than the critical speed and when the critical
speed is 40% more than the operating speed.

b) Derivean expression for calculating the screen effectiveness. 6

c) Describe gyratory screenin brief. 4
SECTION —11

7. @ What isagitation ? Explain the purpose of agitation in Biotech industries. 5

b) Differentiate between the two types of impellers giving examples of each type. 5

c) What iskneading ? Explain any one kneading equipment in detail. 6
OR

8. @ Explaintheformation of swirling patternin an unbaffled agitated tank. Why is
it undesirableinmixing ? 6

b) Explainthe procedurefor calculating power consumption of animpeller inan
agitated tank. 5

c) Describe the construction and operation of pug mills used for mixing viscous
materials. S
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9.

10.

12.

a) What will be settling velocity of aspherical particle of 0.4 mm diameter inan
oil of specific gravity 0.82 and viscosity of 10 Ns/m? ? The specific gravity
of steel 1s7.87. 6

b) What isthe batch sedimentation test ? Explain the different zonesinthistest. 6

c) Describe any one equipment used for centrifugal sedimentation. 6
OR
a) Derivethe Stoke'slaw for aspherical particlefalling inaviscousfluid. 6

b) A dlurry containing 5 kg water per kg of solidsisto be thickened to asludge
containing 1.5 kg of water per kg of solidsinacontinuousoperation. Laboratory
testsusing five different concentration of thedurry yielded thefollowing results: 12

Conc.
(kg water/kg solids)

Rate of sedimentation

0.17 | 0.10 0.08 | 0.06 |0.042
(mm/s)

Calculate the minimum areato effect the separation of 0.6 kg of solids per sec.

a) What isfluidization ? What areits salient characteristics ? 6

b) Explainthedifferentindustrial applications of fluidized bed system. 6

c) Enlist the characteristics of agood filter medium. 4
OR

a) Differentiate between aggregative and particul ate fluidization. 6

b) Writeexpressionsfor calculating pressure drop through filter cakefor constant
pressure and constant volume filtration. 4

c) Describeany onefiltration equipment in detail. 6

B//11/115
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S.E. Biotechnology (B.Tech.) (Semester — I) Examination, 2011
MICROBIOLOGY
(2003 Course)

Time: 3 Hours Max. Marks: 100
SECTION — |
1. Describe the structure of peptidoglycan. How do lysozyme and penicillin act on
the cell wall of bacteria? What are protoplasts ? 18
OR
2. Explain structure and function of flagellaand pili. Give examples of bacteria
having flagdla. 18
3. Explainindetall growth curve of Bacteria. How will you grow psychrophillic
bacteria? 16
OR
4. Write mechanism of action and application of thefollowing : 16
a) UV Rays

b) Formaldehyde
c) [3-propiolactone
d) X-rays.
5. Differentiate betweenfollowing (4 markseach). 16
a) Sterilization and disinfection
b) Dry-Heat sterilization and steam sterilization,
c) Gram positive and Gram negative bacteria.

d) Enrichment mediaand enriched media.

P.T.O.
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6.

1.
8.

9.
10.

SECTION — 11

Describe MPN test for detection of quality of water.
OR

Describe pathogenesis and lab diagnosis of Mycobacterium Tuberculosis.

Writein detail on Food Preservation.
OR

Explainin detail about size, shape, classification and morphology of viruses.
Write a short note on any four (4 marks each) :

a Interferon

b) Canning

c) Antagonism

d) Fungal diseasewith example

€) Epidemic

f) Carbon cycle

g) Acidophiles

h) Agrobacterium

i) Structure of HIV.

18

18
16

16
16

B//11/115
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SE. (Semester — 1) (Biotechnology) (B.Tech.) Examination, 2011
THERMODYNAMICS
(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 answer books.

3) Neat diagrams must be drawn whenever necessary.
4) Assume suitable data, if necessary.

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

6) Figuresto the right indicate full marks.

SECTION — |

1. @ Whatisthefirst law of thermodynamics? Explain it with respect to steady
state flow process. 10

b) Heatistransferredto 10 kgof air which isinitialy at 100 kPaand 300 K until
its temperature reaches 600 K. Determine the change in internal energy, the
change in enthal phy, the heat supplied, and the work done in the following
Processes :

I) Constant volume process
i) Constant pressure process.
Assumethat air isanideal gas for which the P-V-T relationshipis

PV = n RT, where, n is number of moles of the gas and R is the ideal gas
constant. R = 8.314 kJ/mol K. Take C,, = 29.099 kJ/moal K, C, = 20.785 kJ

kmol K andmolecular weight of air =29. 8
OR

P.T.O.
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2. @ What isthe changein entropy when 1 kmol of anideal gasat 335K and 10
bar isexpanded irreversibly to 300 K and 1 bar ? Cp = 29.3 kJkmol K. 4

b) Explain the concept of ‘ Entropy’ in detalil.
c) Stateand explainthe Clausiusinequality.
3. @ Giventhelatent heat of vaporization of water at 100°C is 2257 J/g, estimate
the latent heat at 300°C. 4

b) Write short noteson :
1) Standard heat of formation
i) Standard heat of reaction and
lii) Standard heat of combustion. 12

OR

4. a) Calculatethe standard heat at 25°C for the following reaction
4HCI (g) + 0% (9) — 2H,0(g) + 2Cl, (9)

Standard heats of formation at 25°C are HCI (g) =—92.307 J

H,0O (g) =—241818 J. 4
b) State and explain the effect of temperature on heat capacity of substances
with relevant equations. 12

5. @ A 30% by mole methanol-water solution isto be prepared. How many cubic
meters of pure methanol (molar volume, 40.727 x 10~ m3/mol) and pure
water (molar valume, 18.068 x 10 ®m?3/ mol) areto be mixed to prepare
2 m3 of the desired solution ? The partial molar volumes of mathanol and
water in a30% solution are 38.632x10 6 m3/mol and 17.765x10 -6 m3/moal,
respectively. 6

b) Provethat if Henry’slaw isobeyed by component 1 in abinary solution over
acertain concentration range, Lewis-Randall rulewill be obeyed by component
2 over the same concentration range. 10

OR
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6. @ Thevan Laar constants A and B for the system nitromethane (1)/CCl , at
45°C are 2.230 and 1.959, respectively. Calculate the activity coefficients of

the componentsin asol ution containing 30 mol percent nitromethane. 6
b) Writeanoteon: 10
I) Fugacity and fugacity coefficient
ii) Ideal solutions

i) Activity and activity coefficients
Iv) Excess properties
v) Chemical potential.

SECTION — 11
7. @ State and explain Duhem’s theorem. 6
b) Explainthecriteriaof phaseequilibrium. 12

OR

8. @ Usingthecriteriaof phase equilibrium show that the changein entropy during
phase change can be calculated from the latent heat of phase change and the
absolute temperatureas A S= A H/T. 6

b) Explainthevapor-liquid equilibriuminideal solutions. 12
9. @ Ammoniasynthesisreaction isrepresented by
N, +3H, - 2NH,

The reactant stream consists of 1 mol N, 3 mol H,, and 2 mol argon .

The temperature and pressure of the reaction are 675 K and 20 bar. The
equilibrium constant for thereactionis 2 x10~4. Determine how the conversion

of nitrogen is affected by the presence of argon. 6

b) Explainthe phaserulefor reacting systems.
c) Calculatethe equilibrium constant at 298 K of the reaction,

N, +3H, — 2 NH; given that the free energy of formation of ammoniat
298 K is-16,500 Jmol. 6

OR
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10. @ Explaintheevaluation of equilibrium constants. 8

b) One mole steam undergoes the water-gas shift reaction at a temperature of
1100 K and a pressure of 1 bar.

CO(g9) +H,0(g) —» CO,(9) +H, (9)

The equilibrium constant for the reaction is K = 1. Assuming ideal gas
behaviour calculate thefractional dissociation of steaminthefollowing cases
and discuss the effect of the presence of excess reactant on the extent of

reaction.
1) CO supplied is 100% excess of the stoichiometric requirement.
i) CO suppliedisonly 50% of the theoretical requirement. 8
11. @ Explainthelawsof thermodynamicsinrelation with biological systems. 16
OR
12. @ Explainthe Gibb’sfree energy and itsrelevance to biology. 8
b) Explainthetypesof biochemical reactions. 8

B/1/11/110
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S.E. (Biotechnology) (B.Tech.) (Semester — |1) Examination, 2011
MOLECULARBIOLOGY AND GENETIC ENGINEERING
(2003 Course)

Time: 3 Hours Max. Marks : 100

SECTION — |

1. Describe the pathway for synthesis of purines. 18
OR

2. How do you differentiate nucleotidesand nucleosides ? Also discussthe salvage
pathway. 18
3. Depict details of Watson-Crick model for DNA structure. Write short notes on
a A DNA
b) B DNA and

) Z DNA. 16
OR

4. What is melting of DNA ? Explain C-value paradox and hyperchromicity. 16

5. Describe the experiment leading to semiconservative nature of DNA replication. 16

OR
6. What are the roles of various enzymes in replication of DNA ? 16
SECTION — I
7. Describe various types of RNA with structural and functional features. 16
OR
8. What is splicing ? Describe RNA splicing in detail. 16

P.T.O.
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9. Explain in detail structure of genes. Write short note on regulation of gene

expression in prokaryotes. 16
OR
10. Write short notes on : (8 Marks each)

1) Oncogenes
2) Transposons
11. Write short notes on any two : (9 Marks each)
1) Genetic code
2) Protein Biosynthesis
3) Trandlation

4) Heat shock proteins.

B/1/11/110
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S.E. (Mechanical) (Semester — II) Examination, 2011
MANUFACTURING PROCESSES -11
(2003 Course)

Time: 3Hours Max. Marks: 100

Instrcutions : i) From Section I solve, Q.1 or Q.2, Q.3 or Q.4, Q.5 or

Q.6 and from Section II solve Q.7 or Q.8, 0.9 or Q.10,
Q.11 or Q.12.

ii) Answers to the two Sections should be written in
separate answerbook.

iii) 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. 8 A tool with 18° rake angleismaking an orthogonal cut, 3mmwide, at a speed
of 31 m/min and feed of 0.25 mm/rev. The chip thicknessratio is0.55, cutting
forceis 1392 N and feed force is 363 N. Find

1) Chip thickness
2) Shear planeangle
3) Coefficient of friction on tool face

4) Shear force on shear plane

5) Energy consumed in KW-min per cubic centimeter of metal removal. 8
b) Describe various types of chips produced during metal cutting. 6
c) What isimportance of tool wear in metal cutting ? 4

P.T.O.
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2. @ Thefollowing equation for tool lifeisgiven for aturning operation.
\VTO13 f 077 037 = C
A 60 mintool lifewas obtained whilecuttingat vV = 30 m/min, f = 0.30 mm/rev

andd=25mm.
Calculatethe changeintooal lifeif the cutting speeds, feed and depth of cut are
increased by 25% individually and al so taken together. 10
b) What are the function of cutting fluid and discuss various types of cutting
fluid? 8
3. @ Describe any three of the following in short :
1) Gear skiving
2) Gear lapping
3) Thread hobbing
4) Thread whirling. 9
b) State the advantages and limitations of thread rolling process. 3
c) Compare rack cutter and pinion cutter gear shaping. 4
OR
4. @ Write short noteon :
1) Threedmilling
i) Types of broaching machine. 10
b) Explain various elements of a broach. 6
5. @ What are the basic component of a CNC system ? Explain the function of
each. 6
b) Discuss the advantages and limitations of CNC machines. 6
c) What are‘G’ and ‘M’ codes ? Explain with two examples each. 4
OR

6. @ Explainthemeaning of every word writteninfollowing line.
GOl X25 M08 MQO3 TO1 F45 6

b) Write short noteon :
i) FMS
i) Machining Center. 10
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SECTION — 11

7. @ Explainwith neat sketch the principle of EDM and state its advantages,
disadvantages and application.

b) Explain with neat sketch the principle of USM and state its advantages,
disadvantages and application.

OR

8. Write short noteon :
1) EBM
i) LBM
iy AJM.
9. @ Design aprogressive dic for a washer with OD = 30 mm, ID = 10 mm,
thickness = 2 mm and shear stress = 250 MPa.
I) Find out cutting force and press tonnage.
ii) Calculate die opening size and punch sizefor blanking and punching station.
i) Draw neat sketch of press tool.
b) Definefollowingterms:
1) Dieshut height
i) Punching
i) Blanking
Iv) Stripper.
OR

10. @ Draw neat sketch of :
1) Combinationdie

ii) Compound die.
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b) A cup of 50 mm diameter and 40 mm height isto be drawn from 1 mm thick
cold rolled steel with UTS 410 MPa. Find the following

I) Blank size

i) % reduction
ii) Number of draws
Iv) Punch and dieradii

v) Dieclearance

vi) Drawing pressure. 10
11. @ Discusssix point principlefor location used in jigs and fixture. 6
b) Write short note on : types of clamps used in drill jigs. 6

c) Draw neat sketch of renewable bushes and screw bushes also differentiate
with reference to its function and applications. 6

OR
12. Write short notes on any three :
i) Drill jig
i) Broaching fixture
iif) Quick acting clamp

iv) Turningfixture. 18

B/1/11/630
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S.E. (Production & Industrial Engg.) (Semester — I) Examination, 2011
STRENGTH OF MATERIALS
(Common to Production S/W)
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Answer Q.No.1 or Q.2, 0.3 or Q.4, Q.5 or Q.6 from
Section — I and Q.7 or Q.8, 0.9 or Q.10, Q.11 or Q.12
from Section — II.

2) Answers to two Sections should be drawn in separate answer
books.

3) Use of non-programmable calculator is allowed.

4) Figures to right indicate full marks.

5) Assume suitable data, if necessary.

6) Due credit will be given to the correct solution procedure and
not to the final answer alone.

7) Draw neat diagrams wherever necessary.

8) Use of cell phone is prohibited in examination hall.

SECTION — |

1. @ Inatensiletest onasted tube of externa diameter 18 mm and internal diameter
12 mm and an axia pull of 2 kN produced a stretch of 6.72x10-3 mm in a
length of 100 mm and a lateral contraction of 3.62x10* mm in the outer
diameter. Cal culate the three moduli and Poisson’sratio for the material of the

tube. 10

b) Describein detail, “ stress-strain curve for mild steel”. 8

P.T.O.
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2. & Arigid bar ABCishinged at ‘A’ and supported by two wires each 10 mm¢
(E =200 GPa). Determinethe vertical displacement of point ‘C’ whenload of
10 kN isapplied. 10

OkN

b) Define: 8
I) Factor of safety
i) Bulk modulus
i) Volumetric strain
Iv) Modulusof rigidity.

3. @ Draw shear force and bending moment diagrams for the beam shown below : 8

5DLN TokN _07“*'“3‘1“

v OO

B E
s 5 _J, 4m ¢ 4w D  8n ??Q??

b) A simple steel beam of 4 m span carriesaudl of 6 KN/m over its entire span
and apoint load 2 kN at its centre. If the permissible stress does not exceed
100 MPa, find the cross-section of the beam assuming depth to be twice of
breadth. 8
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4. @ Draw S.F.D. and B.M.D. for the beam shown below : 8

ElNm 10k N
Tmi ._Em_? D_ 3m ﬁ
771

b) A ssimply supported beam of cross-section 50 mmx50 mm having alength of
800 mm is capable of carrying apoint load of 3 kN at its centre. The beam is
required to be replaced by a cantilever beam of the same material having
cross-section 50 mmx100 mm and length 1500 mm. Determine the maximum
point load that can be placed at free end of cantilever. 8

5. @ A T-section beam has flange of size 500 mmx20 mm and that of web is
20 mm x 600 mm is subjected to a shear force of 10 kN. Draw shear
stress distribution diagram. 8

b) A plate 250 mm wide and 20 mm thk transmits an axial pull of 300 kN.
A hole of 40 mmisdrilled through the plate with its centre 50 mm from
the axis of plate. Find the maximum and minimum stressesinduced in the
material. 8

: 3
6. @ For arectangular cross-section, prove Ty =Eta,. 8

b) A short hollow cylindrical column has external diameter of 20 cm and
internal diameter of 14 cm. In casting the bore got eccentric so that the
thk. varies 2 cm at one end and 4 cm at the other end. If the column
carries aload of 450 kN along its axis of the bore, calculate the extreme
intensities of stresses induced in the section. 8
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SECTION — I

7. @ Show that the sum of normal stresses on any set of two perpendicular planes
at apoint in astrained materia is constant. 10

b) A thick cylindrical shell has 150 mm internal diameter. It is subjected to an
internal pressure of 8 MPa. Determinethethk. of shell if the permissible
tensile stressis 20 N/m?. 8

8. @ Theprincipal stresses at a point across two perpendicular planes are 60 MPa
and 50 M Pa. Find thenormal and tangential and resultant stressand itsobliquity

onaplaneat 20 with major principal plane. 8

b) A hollow cylinder open at ends has 150 mm internal diaand 200 mm external
dia. It issubjected to an internal pressure of 25 MPa. Determine

1) Maximum hoop stress and maximum radial stress.
i) Maximum shear stress.
iii) Increasein internal and external dia. Take E = 2x10° MPa, u = 0.25. 10

9. @ A hollow stedl shaft of outside dia. 75 mm istransmitting a power of 150 kW
at 1000 rpm. Find the thk. of shaft, if the maximum shear stressin shaft is
limited to 40 MPa. Take G = 80 GPa. 8

| o W 2AEh
b) Prove that stress due to impact loading is Smax = - 1+ 1+W . 8

8

The maximum torque being 20% greater than mean torque. The shear stressis
[imited to 63 M Paand twist to 0.0081 rad per unit length. Calcul ate the external
diameter of shaft, satisfying both conditions. 8

3
10. @ A hollow shaft of dia. ratio (—) Is required to transmit 588 kW at 110 rpm.

b) A 12 mm diameter mild steel bar of length 2 mis stressed by a weight of
140 N dropping freely through a height of 24 mm. Find the maximum
instantaneous stress and the elongation produced in the bar.

Take E = 2x10° MPa. 8
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S.E. (Electrical) (Semester — I) Examination, 2011
MATERIAL SCIENCE
(2003 Course)

Time: 3Hours Total Marks: 100

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

from Section II.

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. @ Describe various materials used for photoconductive cells. With neat sketch
explainitsconstruction. 9
b) Define:

i) Dielectric constant
ii) Dipole moment

i) Polarization
Iv) Polarizability. 8
OR
2. @ Explainwith aneat sketch principle of operation and applications of photo
emissivecdll. 9
b) Explainionic polarization. 8
3. Givedetall classification of insulating materials. Describe propertiesand
applications of any four classes. 16
OR
4. Explain breakdown processin detail with primary and secondary ionization. What
are different factors which affect on breakdown voltage ? 16

P.T.O.
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5.

10.

12.

a) Differentiate between Ferro-magnetism andAnti-ferromagnetism.

b) Explaindiamagnetism and paramagnetism.
OR

a) Explain Ferro-magnetism and Ferri-magnetism.

b) Differentiate between soft and hard magnetic materials.

SECTION — 11

a) Describevarious materialsof high and low resistivity.

b) Describe materialsused for lamp filaments and transmission lines.
OR

a) Describeelectrical conducting materials— Copper, Aluminum and their
applications.

b) Describethermal bimetal and thermocouple.

With neat diagrams describe:
i) Carbon nano-structures and carbon molecules
i) Carbon clusters
iif) Carbon Nano-tubes
iv) Nano wires.
OR
a) Write down applications of Carbon Nano-tubes and BN nano tubes.

b) What do you mean by Single Electron Transistor, Molecular Machines ?

a) Explain measurement of P.F. and partial discharge of high voltage cables.

b) Explain varioustests carried on high voltage bushing.
OR

a Explain measurement of Tangent of Dielectric LossAngle (tand) by Schering

Bridge as per IS 13585 — 1994.

b) Describe measurement of dielectric strength of solid insulating material with

referenceto 1S 2584.

x®

= Rk A =

R e L X

B/1/11/180
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S.E. (Electrical) (Semester — 1) Examination, 2011
NETWORK ANALYSIS
(2003 Cour se)

Time: 3Hours Total Marks: 100

SECTION — |

1. @ Withthe help of sample circuits explain super mesh and super node analysis. 10
b) Explan:
I) Ideal and practical voltage source
ii) Ideal and practical current source
i) Active and passive network

Iv) Dependent and independent sources. 8
OR

2. @) DeterminetheV inthecircuit showninfig. 2(a) using mesh analysisand
confirm by node analysis. 10

P.T.O.
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b) Explain Dof rules applicable to coupled circuits. 4
c) Findthe current through 5Q resistance using mesh analysis (fig. 2c). 4
-3__*."[_
VW
2 )
J
> JL AL
lav (7 ﬁg =t
Fig.2c

3. @ Write short note on natural and forced response of RC circuit. 6
b) Discussinitial and final conditionsin network element R, L and C. 4

c) Write down the properties of RC circuit and hence explain the procedure to

find voltage across capacitor. 6
OR
4. @) Findi(t) for t >0 (Ref. fig. 4a). 8
= & > F
A}
Lelv)
,_ﬁ,
- ¢ L1
\s v '

Fig.4a
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b) Findi_(t) for t > O (Ref. fig. 4b).

=0 2 h
N
\ov ——. (- L~
Fig.4b

5. @ Inthecircuit find the expression for i(t) for t > O (Refer fig. 5a).

.l._;ﬂ r‘:ttﬂ
- >
h&mA f:;ﬂf_ 4y, B 2.5 my
Fig.5a

b) Explain standard time signalswith their Laplacetransform.
OR

[3962] — 297

8

6. @ Writethe properties of Laplace transform and hence explain the procedure to

find the response of parallel RLC circuit.

b) Find the Laplace transform of the given function. (Ref. fig.6b).

8
8
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SECTION — 11
7. 8 Stateandexplain: (4%3)
I) Norton's theorem
i) Thevenin’stheorem
i) Super position theorem.
b) Verify Tallegen’'stheorem showninfig. 7b. 6
)£ 3a. ) <V

S
'[fw % 1;‘* =

$yTh

OR

8. @ Stateandexplain: (4%3)
1) Millman’stheorem
i) Compensation theorem
i) Maximum power transfer theorem.

b) Using superposition theorem, find power in 2Q) resistor in the circuit shown
infig. 8b. 6
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9. @ Discuss 2-port network parameters,
1) z—Impedance parameters
ii) y —Admittance parameters

iii) h— hybrid parameters.

b) Find Z-parameters of 2-port network shown in fig. 9b.

- gfli:

OR

10. @ Derivethe expression for resonant frequency in aparallel RLC circuit.

b) For the network of fig. 10b, find R when circuit is under resonance.

8
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11. @ Write short note on Evaluation of Fourier Coefficients. 8

b) Explaintrigonometric Fourier seriesfor the periodic signal. Also explain

symmetry. 8
OR

12. Write short noteson :
i) Fourier transform of periodic signals 6
i) Properties of Fourier transform 4

i) Analysisof non-periodic signal over entireinterval using Fourier transform. 6

B/1/11/320
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S.E. ( Elex. & E&TC ) (Semester — IT) Examination, 2011
ELECTRICAL CIRCUITS AND MACHINES
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : i) Answer three questions from Section I and three questions
from Section II.
ii) Answer 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.
v) Use of logarthmic tables, slide rules, Mollier charts, electronic
pocket calculator and steam tables is allowed.
vi) Assume suitable data if necessary.
vii) All questions are compulsory.

SECTION — |

1. @ Withthe help of aneat sketch describe the construction of a dc motor. Sate
clearly materials used for each part. 8

b) A 120 V, dc shunt motor has an armature resistance of 0.2 Q and field

resistance of 60 Q . It runsat 1800 rpm, when it istaking afull load current of
40 A. Find the speed of the motor, when it is operating with half load. 8

OR

2. @ What are different methods of speed controlling of dc shunt motor ? Explain
in brief with diagram. 8

b) A dc series motor with series field and armature resistances of 0.06 Q and

0.04 Q respectively is connected across 220 V mains. The armature takes
40 A and its speed is 900 rpm. Determine its speed when the armature takes
75A, and excitation is increased by 15% due to saturation. 5

c) Differentiatethe constructional difference between shunt and seriesfield
winding. 3

P.T.O.
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3. @ Explainindetail the OC and SC tests of a single phase transformer and their
useto find regulation and efficiency of transformer. 8

b) A single phase, 50 KVA, 2400/120 V, 50 Hz transformer gave the following
results.
OC test with instrumentson LV side— 120V, 9.65 A, 386 W.
SC test with instrumentson hv side—92V, 20.8 A, 810 W.

Caculate:

I) Theequivalent circuit constants and draw the equivalent circuit.

i) Theefficiency when rated KVA isdelivered to aload having apower factor
of 0.81agging.

i) Thevoltageregulation. 10
OR

4. @ What do you mean by efficiency of atransformer ? Derive the condition for
maximum efficiency. 5

b) Derive an expression for the saving of copper affected by using an auto
transformer instead of atwo winding transformer. 5

c) The following test data is obtained in a 5 KVA, 220/440 V single phase
transformer.

OCtest: 220V, 2 A, 100 W on LV side
SCtest:40V, 11.4 A, 200 W on HV side.

Determine:

I) The percentage efficiency and

i) Regulation at full load 0.9 p.f. lagging. 8
5. @ With the help of connection diagram and phasor diagram explain the two

wattmeter method of measuring the power in a3 phase balanced |oad. Assume
star connected load with lagging p.f. 8
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b) A 400V, 3 phase motor has afull load output of 25 HP the efficiency being
88 percent, and the power factor 0.8 lag. Find the reading on each of two
wattmeters connected to measure the input. What isthefull load line current ?

OR

6. @ Explainwith neat connection and phasor diagram how total reactive power
can be measured using single wattmeter in a3 phase balanced load circuit.

b) Three identical coils, connected in delta, take 45 A current from a 3 phase,
400V, 50 Hz supply. A wattmeter is connected in the circuit in such away that
itscurrent coil isintheline R, whileits pressure coil isacrossthelinesY and B.
If the wattmeter reads 9000 W, calculate

I) Power factor of the load
i) Resistance and inductance of the coil, and
i) Active power, reactive power and apparent power consumed by the load.

SECTION — 11

7. @ With adiagram explain the operation of star-delta starter used for starting
3 phase induction motor.

b) A 50 Hz, 8 poleinduction motor hasafull load dlip of 2%. Therotor resistance

Is 0.001 € /ph and the standstill reactance per phaseis 0.005 €2 /ph. Find the
ratio of maximum to full load torque and the speed at which maximum torque
occurs.

c) Explain various power lossestaking place in athree phase induction motor.
OR

8. @ Derive the torque equation of three phase induction motor in terms of
parameters of the rotor circuit and obtain the condition for maximum torque
and also obtain the expression for maximum torque.

b) A 18.65 kW, 4 pole, 50 Hz, 3 phase induction motor has friction and windage
losses of 2.5% of the output and the full load dlip is 4%. Calculate
1) Rotor copper loss ii) Rotor input iii) Output torque iv) Grosstorque.
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9. @ Compare sdient pole and non saient pole construction of three phase dlternator. 5
b) What are the three voltage drops occuring in an alternator on load ? Explain
the term synchronous impedance. 5
c) A 3 phase, 800 KVA, 11 KV, star connected alternator has resistance of
1.5 Q/phase and synchronous reactance of 25 € /phase. Find the
percentage regulation for aload of 600 kW at 0.8 leading power. 6
OR
10. @ Explain why athree phase synchronous motor is not self starting. How it is
made self starting ? 6
b) What is hunting in a synchronous machine ? How it can be minimised ? 6
c) Explain the use of three phase synchronous motor as a synchronous condenser.
4
11. @ Why single phase induction motor is not self starting ? How it is made self
starting ? 6
b) With neat circuit diagram explain construction and working of any onetype of
Servo motor. 6
c) Withthe help of neat diagrams explain the operation of the capacitor start and
capacitor run induction motor. 6
OR
12. Write short notes on any three : 18

a) Shaded pole motor

b) Single phase AC series motor
c) Reluctance motor

d) Universal motor

€) Stepper motor.

B/1/11/1000
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S.E. (PTG. Engg. & Communi. Tech.) (Semester — I) Examination, 2011
PRINTING DIGITAL ELECTRONICS
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : 1) Assume suitable data wherever necessary.
2) Attempt Q.1 or Q.2; attempt Q.3 or Q.4; attempt Q.5 or Q.6
from Section — I and attempt Q.7 or Q.8; attempt Q.9 or Q.10;
attempt Q.11 or Q.12 from Section — II.

SECTION — 1
1. Perform the following conversions (any four) : 16
a) (1263),,to hexadecimal
b) (32)ytoDecimal
c) (42),,toBinary
d) (74),,to Octal
e (427),toHexadecimal.
OR
2. @ Explain BCD codes and Excess-3 codes. 8
b) Write short noteson : 8
I) Bar code and its applications
i) ASCII code.
3. @ Implement using NOR-NOR logic 8

Y=AC+BC+AB+D

P.T.O.
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b) The functionality of ahand held machineisexpressed as: 10
f(A,B,C,D)=> m(4,6,10,12,13 15)

Minimize using k-map and draw the simplified diagram.
OR

4. @ CompareTTL, CMOS and ECL logic familieson the basisof thefollowing: 6
1) Propagation delay
i) Noisemargin
i) Fanin/Fan out.
b) Prove that 12
i) A.(B+C) = (A.B) +A.C
i) A+AB+AB=A+B
i A +(B+C)=(A+B) +C
5. @ Designafull adder using 2 half adders. 4

b) Design aone bit comparator. 4

c) A designalogiccircuit that has 3 inputs and one output. The output is high when

the binary value of theinput islessthan 3. The output islow otherwise. 8

OR
6. @ Design half subtractor. 4
b) Perform the following (any three) : 12

i) (101101),-(110001),
i) Perform BCD addition
(99)15 + (99)4
i) Perform BCD addition
(5337) 4+ (7538),
iv) 01110100(BCD) = (?),
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7.

10.

11.

12.

SECTION — 11
a) Explain clocked SR Flip-Flop with the help of truth table. 8
b) Design and explain mod 3 counter. Draw timing diagrams. 8
OR
a) Draw aNAND logic JK flipflop and explain J-K with the help of truth table
and timing diagram. 8
b) State4 applicationsof digital counters. Explain one application of adigital
counter in printing application. 8
a) Statethe need of aDAC. Explain the working of any one type of DAC with
aneat diagram. 8
b) Explain Programmablearray logic with example. 10
OR
a) Statethevariousdisplay devices. Explain seven segment LED display. 8
b) What are memories ? State and explain various types of memories. 10
a) Applicationsof digital electronicsin printing. 8
b) Write short notes on (any two) : 8
1) Joystick
i) Floppy Disk
i) Digital camera,
OR
Write short notes on (any four) : 16

a) Digita scanner

b) Operation of mouse

c) Input-Output devices of a computer
d) Serial and Paralel ports

e) Keyboard.

B/I/11/120
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S.E. (Chemical) (Semester — I) Examination, 2011
CHEMICAL ENGINEERING MATERIALS
(2003 Course)

Time: 3Hours Total Marks: 100

Instructions : 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 and steam tables is

allowed.
4) Assume suitable data, if necessary.

SECTION — |

1. 8 Definethefollowingterms: 6
i) Ductility
ii) Maleahility
i) Hardness.
b) Draw stress-strain curvefor thefollowing materials: 8
I) Polymers
i) Rubbers
i) Soft metal
Iv) High carbon stedl.
c) Givetheclassification of engineering materials. 2
OR
2. @ The piston rod of a steam engine is 50 mm in diameter and 600 mm long.
The diameter of the piston is 400 mm and the maximum steam pressure is

0.9 N/mm?. Find the compression of the piston rod, if the Young's modulus
for the material of the piston rod is 210 kN/mm?, 6

P.T.O.
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b) Explainthefollowingterms: 6
I) Poisson’s ratio
i) Factor of safety.

c) Draw and explain stress-strain curvefor ductile materials. 4
3. @ Writethe difference between destructive and non-destructive testing of
materials. 6
b) Write short noteson : 10
1) Brinell HardnessTest
i) Durometers.
OR
4. @) Explainany two types of non-destructive testing methods for materials. 10
b) Explainfatiguetest for materialsin detail. 6
5. Draw Iron-Iron carbide diagram and explain various phases with different reaction
involved. 18
OR
6. @ Write short noteson : 8
1) Bending
i) Rolling
i) Riveting

Iv) Central punching.

b) Write the various methods for welding.
c) Discussthedifferent non-ferrousalloys.

SECTION — 11
7. @ What do you understand by the term “corrosion” and explain the different
types of corrosion ? 10
b) What are the effects of corrosion on metal properties ? 4

c) What do you understand by electrochemical series of metal ? Explain with
suitable example. 4

OR
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8.

10.

11.

12.

. @ What do you understand by the word ‘ polymer’ ?

a) Write short notes on the following : 16
1) Mechanism of dry corrosion
ii) External factors affecting corrosion
lii) Wet corrosion
Iv) Pitting corrosion.
b) Discuss use of “inhibitors’ to prevent corrosion.

b) Discuss various methods of polymer formation.
c) Distinguish between thermosetting and thermoplastic polymers.

W N B W N

d) Explainthe e astic deformation of polymer.
OR
a) Writethe application of polymers. 4
b) Write short noteson :
I) Stressrelaxation
i) Vulcanization of rubber
i) Tefloninengineering. 12
a) Define ceramic material. Discusssignificant propertiesof ceramic materials.
b) Explain the process of vetrification.
c) Discussthe different types of glass.
OR
Write short notes on (any four) : 16
i) Refractories
ii) Clays
i) Cement
Iv) Glass
v) Types of ceramics
vi) Borosilicates.

B/1/11/205
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S.E. (Computer Engg.) (Semester — I) Examination, 2011
DATA STRUCTURES AND ALGORITHMS
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : 1) Answer 3 questions from Section I and 3 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) Assume suitable data, if necessary.

SECTION — |

1. @ Explainthefollowingtermswith an example:
1) Pseudocode
2) Non primitivedatastructures
3) Abstract Data Type

4) Dynamic Data Structures. 8
b) Writean algorithm and flow chart for finding the sum and average of numbers
inan array of size‘n’. 8
OR

2. 8 Defineagorithm. Explainthe characteristicsof analgorithmwithanexample. 8

b) Differentiate betweenthefollwoing:
1) Pseudocode and flowchart
2) Static and dynamic data structures
3) Persistent and Ephemeral data structures
4) Linear and non linear data structures. 8

P.T.O.
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3. @ Derivethe address calculation formulafor two dimensional array in column
maj or representation and cal culate the address of an element X[2] [3] inan

array of integers X[5] [4] using the same. 10
b) How do you represent apolynomial using an array ?Write an algorithm to add
two polynomials. 8
OR
4. @ What isasparse matrix ? Write apseudo ‘C’ code for finding the ssimple
transpose of a sparse matrix and analyze the time compl exity. 10
b) Writearray asan ADT. Explain the representation of arraysin memory. 8
5. @ What isastack ? Write a pseudo ‘C’ code to evaluate a postfix expression
using a stack. 8
b) Write apseudo ‘C’ code to convert agiven infix expression into postfix
expression. 8
OR
6. @ How do you represent multiple stack using an array ? Write the pseudocode
for operations on multiple stack. 8
b) Convert thefollowinginfix expressionsinto postfix form and show the contents
of the stack.
1) (A-B)/(C*D)AA
2) A*B/ID-C+E. 8

SECTION — 11

7. @ What isacircular queue ? Write pseudocode for operationson circular queue. 8

b) Explain the application of queuein job scheduling problem. 8
OR

8. @ Write Queue as ADT and write pseudocode for operations on linear queue. 8

b) Write short noteson :
1) Double ended queue
2) Priority queue. 8
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9. @ Explainthe concept of index sequential search and compare with sequential
search. 6

b) Write pseudo ‘C’ code for insertion sort and determine the time complexity

for best and worst cases. 8
c) What do you mean by efficiency of sorting ? 4
OR
10. & Writean agorithm for binary search and determine the time and space
complexity. 6
b) Write pseudo ‘C’ code for quick sort and determine the time complexity. 8

c) Sort thefollowing list of numbers using radix sort.
87, 45, 56, 34, 72, 92 4
11. 8 Explainthe asymptotic notationsfor finding the efficiency of an algorithm. 8

b) Write short note on greedy strategy used in design of an algorithm. 8
OR

12. @ How do you determine the efficiency of an algorithm using frequency count ?
Explainwith an example. 8

b) Explainthedivide and conquer strategy using quick sort. 8

B/l/11/485
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S.E. (Information Technology) (Semester — I) Examination, 2011
FUNDAMENTALS OF DATA STRUCTURES
(2003 Course)

Time: 3Hours Max. Marks: 100

Instructions : a) Answer to the two Sections should be written in separate

books.
b) Neat diagrams must be drawn wherever necessary.
c) Assume suitable data, if necessary.

SECTION — |

1. 8 Explainthe concept of Inline functions and macroswith suitable example.
b) What isdifferencebetween structure and union ? Explain with suitable example.

c) Explainvariousoperatorsin‘C’ language.
OR

2. @ Which are bitwise operatorsin‘C’ language ? Explain each bitwise operator
with example.

b) What isthe need of enumerated datatype ? Explain with suitable example.

c) Whatisthemeaning of local, global and static scope of variable ? Give example
of each one.

3. @ Determine the output of thefollowing ‘C’ statements. Assumea= 13, b=25

and C = 5.

1) Z=a"b

2) X=++a-b
y=b++ +cC

4 X=C>b?1:0.

b) What isapointer variable ? Explain declaration, initialisation and accessing a
pointer variablewith an example.

OR

=)

P.T.O.
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4. @ Writesuitable'C' programthat createsdifferent resultsafter passing aparameter

b)
c)

5. )

b)

6. @)
b)

7.9

b)

by reference and by value. 8
Explain the usage of command line arguments with an example. 6

State whether the following statements aretrue/fal se.
The expression + + p+r— number, increments p+r but not number. 2

Write an iterative binary search function to find an input number in alist of
sorted numbers. 8

Consider the following set of numbers. Sort them using bubble sort and show
all passes

20 24 48 3r 12 92 8 07

Write an algorithm for bubble sort. 10
OR
Explainlinear, binary and fibonacci search with an example. 10
Write a pseudo c routine to sort number using selection sort. 8
SECTION — 11
Definethefollowing with an example: 10
1) Datatype

2) Datastructure

3) Abstract data type

4) Classification of data structure
5) Data objects.

How a polynomia having maximum three variables can be represented in

computer memory by using an array ? Represent the following polynomial in

computer memory using structure defined by you :

5x3%y?z + 3x%y3z? + 6xyZ® + 10. 6
OR
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8. @ Explainthe address calculation of the position of element in arraysin row
maj or and column major representation. 8

b) What is purpose of sparse matrix ? Write an algorithm for sparse matrix
addition. S

9. 8 Explaininsertion of nodeindoubly linked list at : 6
1) the start of thelist
2) theend of thelist
3) after the position.

b) Consider thefollowing polynomialsrepresented using linked lists. 6

P, =5X*+2X%+3
P,= 6X*2 —5X8 + 12X°
Show the addition process of above polynomials diagrammatically.

c) Discussoneapplication of circular singly linked list in detail . 4
OR

10. @ What is skip list ? How do we represent the skip list ? What isits
application ? 6

b) Writeafunction that removesall duplicateselementsfor alinear singly linked

list. 6
c) Comparethelinked and sequential organisation of data structures. 4
11. @ Implement stack using array to perform the following operation : 8
a Push b) POP
c) Display top d) Stack empty

e) stack full.
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b) List the applications of queues. What are advantages of circular queue over
linear queue ? 5

c) What is priority queue ? Give afunction to add an element in priority
queue. 5

OR

12. a) Clearly indicate the content of stack during the evaluation of the following
prefix expression 6

1+ a- bxcde
wherea=7,b=3,c=1,d=2ande=2.

b) What is double ended queue ? Giveitspictorial representation. What isits
use ? 6

c) Explain the concept of multistack and multiqueue with suitable
example. 6

B/1/11/520
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S.E. (Semester — II) (Biotechnology) (B.Tech.) Examination, 2011
BIOCHEMISTRY -1
(2003 Course)

Time: 3Hours Max. Marks: 100

N.B. : i) Answer Q.No.1 or Q.No.2, Q.No.3 or Q.No.4, Q.No.5 or

Q.No.6 from Section I and Q.No.7 or Q.No.8, Q.No.9 or
Q.No.10, Q.No.11 or Q.No.12 from Section — II.

ii) Answer to the two Sections should be written in separate
answer books.

iii) Neat diagrams must be drawn wherever necessary.

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

SECTION — |
1. Explainindetail (6M each) : 18
1) VLDL
2) Apolipoproteins
3) Tertiary structure of protein.
OR
2. Answer thefollowing (9M each) : 18

1) Lipoproteins
2) o -helix and B -pleated sheet.
3. lllustratethe pay off phase of glycolysisin detail with all enzymesand coenzymes

involvedinit. 16
OR

4. Givethedetail account of three bypassreactionsinvolved inthe gluconeogenesis. 16

5. Answer indetail the hormonal regulation of glucose metabolism. 16
OR

6. Answer thefollowing (8M each) : 16

1) Elucidatethefunction of insulinin glucose metabolism.
2) Role of glucagon in glucose homeostasis. P.T.O.
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SECTION — 11

7. Answer thefollowing (9M each) : 18
1) Role of acetyl - CoA in the formation of ketone bodies.

2) Explainindetall thetermsacidosisand ketosis.

OR
8. Explaintheoxidation of unsaturated fatty acidsin detail with account of al enzymes
and coenzymes. 18
9. Explainindetail the production of ureafrom ammonia. 16
OR
10. Describethefollowing (8M each) : 16

1) Catabolism of phenylaanine
2) Flow chart for catabolism of tryptophan to acetyl - CoA.
11. Write short notes on (4M each) : 16
1) Roleof lipidsinthediet
2) Role of carbohydratesin the diet
3) Conseguences of protein deficiency

4) Name different essential fatty acids, their types, and dietary sources.
OR

12. Explaintherole and deficiency of following (8M each) : 16

1) Any two water solublevitamins.

2) Any twofat solublevitamins,

B/1/1/110



