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Total No. of Questions : 8]

[Total No. of Pages : 3

[4263] - 203

T.E. (Civil)
STRUCTURAL DESIGN - I
(2008 Pattern) (Semester - I)

Time :4 Hours] [Max. Marks :100
Instructions to the candidates:-

1) Attempt Q.1 or Q.2, Q.3 or Q.4 from Section I and Q.5 or Q.6, Q.7 or Q.8 from
Section II.

2) Answers to the two sections should be written in separate answer books.
3) Neat diagram should be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Take fe 410 grade of steel.
6) Take ultimate stress in bolt, fub = 400 N/mm2.
7) Use of electronic pocket calculator IS : 800 - 2007 and steel table is allowed.
8) Use of cell phone is prohibited in the examination hall.

P1226

SECTION - I

Q1) a) Explain in detail gauge line, gauge distance, pitch, edge distance and end
distance with sketch. [10]

b) Design the tie of a roof truss subjected to factor design tension,
T = 230 kN using unequal angle section. Centre to centre length of
intersection is 2.8 m. Also design the welded connection and draw the
design details. [15]

OR
Q2) a) Explain the limit state of serviceability in brief. [6]

b) Explain the classification of cross section and hence find class of ISHB
225 @ 43.1 kg/m. [6]

c) A tension member consist of two ISA 90 x 90 x 8 mm @ 10.8 kg/m back
to back on either side of 10 mm thick gusset plate. Determine the design
strength using bolted connection. [13]

P.T.O

SEAT No. :
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Q3) a) Design a column to support a factored load of 1100 kN. The column has
an effective length of 7.0m with respect to z-axis and 5 m with respect to
y-axis. [8]

b) Design the section of steel column and suitable base for an axial
compressive factor load of 3000 kN. The effective length of the column
is 6 m. The grade of concrete used for pedestal is M30. [17]

OR
Q4) a) Design a double angle discontinuous strut to carry a factored load of

135 kN. The centre to centre length of strut is 3 m. The angles are placed
back to back on opposite side of gusset plate. Also design the welded
connection and draw the design details. [10]

b) Design column of 8 m length using two channels placed back to back
subjected to factored compressive force of 1800 kN. It is effectively
held in position at both ends and restrained against rotation at one end.
Design batten system and draw the design details. [15]

SECTION - II

Q5) a) Determine the safe uniformly distributed load that the beam ISLB 600 @
99.5 kg/m has been used as a simply supported over 7.2 m span. The
compression flange of a beam is not restrained against lateral buckling.
At the ends beam is fully restrained in torsion but both the flanges are
free to warp at the ends. [15]

b) A Simply supported beam of span 5 m carries uniformly distributed load
w = 40 kN/m and a central point load W = 50 kN. The beam is laterally
supported throughout the span. Design economical cross section and
check for deflection. [10]

OR
Q6) a) A conference hall 8 m x 18 m is provided with a 120 mm R C C slab

over rolled steel beams spaced 3 m c/c. A wearing coat of 100 mm
thickness is provided over the roof. Design the beam section if, the
compression flange of the beam is laterally supported throughout the
span. [15]

b) An ISLB 325 @ 43.1 kg/m transmit a factored end reaction of 75 kN and
a factor end moment of 100 kNm to the flange of a column ISHB 250 @
54.7 kg/m. Design the bolted connection. [10]



Q7) Design Suitable cross section for welded plate girder for an effective span of
30 m and carrying uniformly distributed load w = 30 kN/m. It is also loaded
with two concentrated load of 150 kN acting at 10 m from either supports.
The compression flange of the girder is laterally supported throughout the
span. Also design load bearing stiffener, connection between flange and web
plate and draw the design sketches. [25]

OR
Q8) Design L0U1, L0L1 and U1L1 of a pratt truss as shown in Fig.8. The design

wind pressure is 1200 N/m2, the truss are covered with A C sheet and the
centre to centre spacing of truss is 6 m. [25]
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SECTION - I

Q1) Draw schematic diagram, explain in brief working principle, state advantages
& limitations & applications, mention process parameters for any two of the
following non-traditional machining processes. [16]
a) Abrasive Jet machining.
b) Electro chemical machining.
c) Electron beam machining.

OR
Describe the basic mechanism of material removal in (any two) : [16]
a) Ultrasonic machining.
b) Electro-discharge machining.
c) Wire cut EDM.
d) Electrochemical machining.
Also identify process parameters.

Q2) Explain following for plastic processing : [16]
a) Elastomers
b) Calendaring
c) Thermoforming
d) Molding processes for plastic.

OR

P.T.O.
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Explain following molding processes for reinforced plastics (any two) :[16]
a) Compression molding.
b) Vaccum bag molding.
c) Contact molding.
d) Resin transfer molding.

Q3) Why is the study of modelling & simulation important for system design,
particularly for MEMS design? What are the specifications of requirement as
far as modelling is concerned?
Give an example of how a parallel plate actuator system can be modelled
Represent the above system in pictorial Form & describe each element.[18]

OR
Write short notes on (any three) : [18]
a) Lithography.
b) Diffusion & inplantation.
c) Printed circuit boards.
d) Bonding.
e) Crystal Growing & Water preparation.

SECTION - II

Q4) a) What is Comparator? Classify the different types of comparators. [4]
b) What are salient features of a comparator & how are they achieved in

‘Sigma Comparator’? Explain your answers with sketches. [12]
OR

For measurement by light wave interference explain following (any two) :[16]
a) Fringe patterns & their interference.
b) Michelson interferometer.
c) NPL flatness interferometer.

Q5) Explain following (any two) : [16]
a) Sine Bar.
b) Auto collimator.
c) Angle Dekkor.
d) Surface finish measurement.

OR
Explain principle & applications of measuring instruments of optical & bevel
protractor. [16]
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Q6) Explain objectives & functions of cost estimating & principle factors in
estimating, along with estimating procedure. [18]

OR
Write short notes on (any three) : [18]
a) Estimation of volume & weight of material.
b) Methods of depreciation.
c) Replacement techniques.
d) Methods of depreciations.
e) Provision for scrap & its necessity in estimating.
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SECTION - I

Q1) a) Explain the terms feeder and distributor and discuss the factors to be
considered in designing the overhead feeder and distributor. [8]

b) A 300 m long distributor is fed at point ‘A’ and is loaded as 60A at 0.85
lag p.f. and 85 A at 0.9 lag p.f. at point ‘B’ and Point ‘C’ respectively.
Point ‘B’ is midpoint of feeder. Power factors at both load points are
referred to the voltage at point ‘C’. The impedance of each section is
0.2 + j0.3. Calculate the sending end voltage, current and power factor if
the voltage at point ‘C’ is maintained at 230 V. [8]

OR
Q2) a) Cost of a 3.phase overhead transmission line is Rs. (35000a + 3500) per

km, where ‘a’ is the area of cross section of each conductor in cm2. The
line is supplying a load of 6 MW at 33 KV and 0.8 p.f. lagging. The
average working hours are 20 per day in a year. Energy cost is Rs. 2 per
kWh and interest and depreciation of 10% per annum. Use Kelvin’s law
to find the most economical size of conductor. Specific resistance of
conductor material is 10–6 ohm.cm. [8]

b) What are different types of feeders and distributors? Bring out their
relative advantages and disadvantages. [8]

P.T.O
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Q3) a) Explain in detail functions of the equipments used in substation. [8]
b) State the objectives of substation grounding. State and explain the factors

which affect the soil resistivity. [8]
OR

Q4) a) Explain in detail design of earthing grid of substation. [8]
b) Explain in detail classification of substation. [8]

Q5) a) Explain planned and preventive maintenance of transformer. [8]
b) Explain the breakdown maintenance and preventive maintenance

strategies. [5]
c) Explain the effect of magnitude of test voltage in the measurement of

insulation resistance. [5]
OR

Q6) a) Explain in detail the process of deterioration of insulation. [10]
b) In connection with insulation resistance measurement, explain the term

polarization index and its use to judge the quality of insulation. [8]

SECTION - II

Q7) a) Explain in detail different failure modes of transformer. [8]
b) How degree of polymerization and partial discharge measurement is used

for condition monitoring of transformer? [8]
OR

Q8) a) How transformer oil gets contaminated? With suitable block diagram
explain the reconditioning process of transformer oil. [8]

b) Explain the process of condition monitoring of transformer bushings.[8]

Q9) a) What is Signature Analysis? How is it useful in condition monitoring of
electrical equipment? [8]

b) Explain various methods used for location of fault in power cables. [8]
OR
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Q10) a) Enlist different faults occurring in the induction motor and their causes.
[8]

b) Write detail note on thermography. [8]

Q11) Write short notes (Covering Construction, Working principle and
Troubleshooting - Electrical faults only).
a) Washing Machine.
b) Fan. [18]

OR
Q12) Write short notes (Covering Construction, Working principle and

Troubleshooting - Electrical faults only)
a) Water Pump.
b) Refrigerator. [18]
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SECTION - I

Q1) a) Design an NFA equivalent to following RE- [6]
(0 + 1)*(00 + 11) (0 + 1)*

b) Give RE for the following languages over { }1,0=Σ . [6]
i) Strings containing even number of 1’s followed by odd number of

0’s.
ii) Strings that do not contain three consecutive 0’s.
iii) Strings that contain at most three 0’s.

c) Give the difference between NFA and DFA. [4]
OR

Q2) a) Find all strings of length 5 or less in the regular set represented by the
following - [6]
i) (ab + a)* (aa + b)
ii) (a*b + b*a)*a
iii) a* + (ab + a)*

b) Show that - [6]
i) R*R = R+

ii) (P + Q)* = (P*Q*)*

iii) (R*)* = R*

c) Give the difference between Mealy machine and Moore machine. [4]

P.T.O
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Q3) a) Design a DFA for a language of strings of 0’s and 1’s such that - [10]
i) Substring is 10.
ii) Strings ending with 101.

b) Convert the following Mealy machine to its equivalent Moore machine -
[6]

c) Explain term ‘Word’. [2]
OR

Q4) a) Design an NFA to accept set of all strings which end with 00. Where
I = {0, 1}. Convert this NFA into its equivalent DFA. [8]

b) Obtain a DFA to accept strings of a’s and b’s such that -
L = {W/W 

∈

 (a + b)* such that Na(W) mod 3 = 0 and Nb(W) mod 2 = 0}
[10]

Q5) a) Construct a CFG to generate following language [6]

L = {0m 1m 2n | m 

≥

 1 and n 

≥

 0}
b) Show that the grammar [6]

S 

→

 aB | ab
A 

→

 aAB | a
B 

→

 ABb | b
is ambiguous for the string aaabbb.

c) Explain Chomsky Hierarchy with example. [4]
OR

Q6) a) Consider the following productions [8]
S 

→

 aB | bA
A 

→

 aS | bAA | a
B 

→

 bS | aBB | b
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For the string aaabbabbba, find -
i) The leftmost derivation.
ii) The rightmost derivation.
iii) Parse tree.

b) Convert the following grammar in CNF [8]
A 

→

 01XY
X 

→

 1XY | 

∈

Y 

→

 YXa |X| 

∈

SECTION - II

Q7) a) Construct left linear and right linear grammar for the RE(0 + 1)* 00(0 + 1)*

[8]
b) Prove that  -

L = {ai bi ci | i 

≥

 1} is not a CFL. [8]
OR

Q8) a) Construct a DFA to accept the language generated by the left linear
grammar given below -
S → B1 | A0 | C0
B 

→
 B1 | 1

A 

→

 A1 | B1 | C0 | 0
C 

→

 A0 [6]
b) Prove that CFLs are closed under union, concatenation and closure.[10]

Q9) a) i) Explain the concept of Post machine. [4]
ii) Give the difference between PDA & FSM. [4]

b) Construct a PDA that accepts the language generated by following
grammar [8]
i) S 

→

 aA
A 

→

 aABc | bB | a
B 

→

 b
C 

→

 c
ii) S 

→

 AA | a
A 

→

 SA | b
OR



Q10) a) i) What are the applications of PDA? [4]
ii) Define PDA. [4]

b) Construct a PDA that accepts by empty stack all strings over {0, 1} with
equal number of zeroes and ones. [8]

Q11) a) Write short note on unsolvability of Turing machine. [6]
b) Construct a Turing machine to compute - [12]

f(x, y) = x + y; if x 

≥

 y
  = 0      ; if x < y

OR
Q12) Write short notes on - [18]

a) Composite TM.
b) Halting problem of TM.
c) Church Turing hypothesis.

[4263]-352 4
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SECTION - I

UNIT - I

Q1) a) Write a note on electrical analogy of heat transfer. [4]

b) Explain : Isotropic and Anisotropic materials. [4]

c) A 10 cm diameter copper ball is to be heated from 100oC to an average
temperature of 150oC in 30 minutes. Taking average density and specific
heat of copper in this temperature range as 8950 kg/m3 and 0.395 kJ/kgoC
respectively, determine -

i) The total amount of heat transfer to the ball and

ii) The average rate of heat transfer to the ball and average heat flux.
[4]

d) The roof of an electrically heated room is 6m long, 8m wide and 0.25m
thick, and is made of a flat layer of concrete whose thermal. Conductivity
is 0.8 W/moC. The temperatures of inner and outer surfaces of room
one night are measured to be 15oC and 4oC respectively, for a period of
10 hours. Determine - [4]

P.T.O
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i) Rate of heat loss through roof that night and

ii) Cost of heat loss if cost of electricity is Rs. 4 / kWh.

OR

Q2) a) Derive three dimensional heat conduction equation in cartesian coordinates
and reduce it to Poisson equation. [8]

b) Write three dimensional conduction equations in cylindrical and spherical
coordinates. [4]

c) A 2m long 0.3 cm diameter electrical wire extends across a room. Heat is
generated in the wire as a result of resistance heating and the surface
temperature of wire is measured to be 152oC in steady operation. Also,
the voltage drop and electric current through the wire are measured to be
60V and 1.5A respectively. Disregarding any heat loss by radiation,
determine the heat transfer coefficient for heat transfer between the outer
surface of wire and air in the room if airtemperature is 15oC. [4]

UNIT - II

Q3) a) Derive an expression for critical thickness of insulation on a spherical
body. [6]

b) Write a note on ‘Thermal contact Resistance’. [4]

c) Solid cylindrical rod 8 cm in diameter (K = 50 W/mK) generates heat at
the rate of 2 x 105 W/m3. If centre line temperature is 150oC, Calculate[6]

i) Surface temperature

ii) Rate of heat conducted at outer surface per metre of rod. Consider
only radial conduction.

OR

Q4) a) Derive an expression for steady state temperature distribution in an infinite
slab of width 2b with uniform heat generation rate of 9  units per unit
volume. Hence evaluate maximum temperature and its location in a
30 mm thick plate if it has uniform heat generation of 2.7 x 103 W/m3.
Temperature of one surface is 110oC and the other is 100oC. Take
K = 15 W/mK. [10]
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b) Two aluminium plates (K = 240 W/mK) of 2 cm thickness with 10 microns
surface roughness are placed in contact under 105 N/m2 pressure in air.
The temperatures at outer surfaces are 406oC and 390oC. Calculate

i) Heat flux,

ii) Temperature drop due to thermal contact resistance and

iii) Contact temperatures. Thermal contact resistance with air as
intermediate fluid for 10 micron roughness is 2.75 x 10–4 m2K/W.

[6]

UNIT - III

Q5) a) Write a note on time constant and response of thermocouple. [4]

b) Define : Biot number and Fourier number. [4]

c) Derive an expression for temperature distribution as a function of time in
an arbitrary body of volume V and surface area A. The body is initially at
temperature to and immersed in surroundings at temperature Tf. Take
heat transfer coefficient at surface as h. [4]

d) A cylindrical fin is 3 mm in diameter and 3 cm long. Calculate the value
of the temperature at fin tip if the fin is made of [6]

i) Copper (k = 350 W/mK) and

ii) Teflon (K = 0.35 W/mK).

Assume that heat loss from fin tip is negligible.

Take h = 10 W/m2K, Tf = 20oC  Tbase = 120oC.

OR

Q6) a) Define : Fin efficiency, Fin effectiveness. [4]

b) Derive an expression for steady state temperature distribution along the
length of a pin fin and heat transfer rate from its surface. Assume the fin
to be infinitely long. [8]

c) A thermocouple junction which may be approximated as a sphere, is to
be used for temperature measurement of a gas. The convection coefficient
between the junction surface and gas is known to be 400 W/m2K and the



junction thermophysical properties are K = 20 W/mK, Cp = 400 J/kgK
and ρ  = 8500 kg/m3. Determine the junction diameter needed for the
thermocouple to have time constant of 1 sec. If the junction is at 25oC
and is placed in a gas stream that is at 200oC, how long will it take for the
junction to reach 199oC? [6]

SECTION - II

UNIT - IV

Q7) a) State and derive the relation of [8]

i) Wien’s Displacement law,

ii) Stefan Boltzman law.

b) The effective temperature of a body having an area of 0.15m2 is 530oC.
Calculate : the total rate of energy emission, the intensity of normal radiation
and the wavelength of maximum monochromatic emissive power. [6]

c) Define intensity of radiation and Lambert’s law of radiation. [4]

OR

Q8) a) Explain “Surface resistance” and “Space resistance”. Construct radiation
network for two gray surfaces exchanging radiant energy. Give the formula
for the radiant heat exchange between them. [6]

b) A short cylinder enclosure is formed with three surfaces, a circular plane
surface 1 of radius 20 cm maintained at 2000K and having emmisvity of
0.8, another circular plane surface 2 of same size as surface 1 having
emmisivity of 0.5 and maintained at 500K. The surface 1 and 2 are parallel
to each other and the distance between them is 5 cm. The third surface is
reradiating, which forms an enclosure. Draw an equivalent circuit and
compute all resistances. Also find

i) Temperature attained by reradiating surface and

ii) Net heat transfer rate between surface 1 and 2 due to radiation.

Use the following expression for finding the shape factor between two
circular discs, coaxial and parallel areas :

[ ]222
221 C4BXX

B2
1F −−=−

[4263]-212 4



Where, B = r1/H, C = r2/H and X = (1 + B2C2)

Where, r1 and r2 are the radii of the circular planes and H is the distance
between them. [12]

UNIT - V

Q9) a) Show that for velocity distribution 
2

2
U

⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛=

δδ
yyu

 the ratio of 3* =δδ .

[8]

b) A long 10 cm diameter steam pipe is exposed to atmospheric air at 4oC.
The outer surface of the pipe is at 110oC and air is flowing across the
pipe at the velocity of 8 m/s. Determine the rate of heat loss from the
pipe per unit of its length. [8]

OR

Q10) a) A vertical 0.8m high, 2m wide, double pane window consists of two
sheets of glass separated by 2 cm air gap at atmospheric pressure. If the
glass surface temperatures across the air gap are measured to be 12oC
and 2oC, determine the rate of heat transfer through the window. [8]

b) Show that the coefficient of volumetric expansion for an ideal gas is
T/1=β , where T is absolute temperature of gas. [4]

c) Define [4]

i) Grashoff Number

ii) Rayleigh Number.

UNIT - VI

Q11) a) Differentiate between [6]

i) Pool boiling and forced convection boiling,

ii) Nucleate and film boiling.

b) What are the modes of boiling? Explain any one boiling mode with neat
sketch. [10]

OR

[4263]-212 5



Q12) a) In the heat exchanger, hot fluid enters at 200oC and leaves at 125oC. The
cold water enters at 103oC and leaves at 127oC. Find the LMTD, NTU
and effectiveness in the following cases of heat exchanger. [10]

i) Conunterflow heat exchanger.

ii) Two shell passes and multiple tube passes.

iii) Cross flow both fluids unmixed.

b) What do you mean by ‘fouling’ in heat exchangers? State the causes of
fouling. Give the relation of overall heat transfer coefficient by considering
the fouling factors at the inside and outside surface. [6]

[4263]-212 6
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SECTION - I
Q1) a) Explain the principle of gas welding with its disadvantages and application.

[8]
b) With neat sketch describe the oxyacetylene gas torch and importance of

nozzle selection. [8]
OR

Q2) a) Which are the welding techniques used in gas welding also mention its
merit and demerit? [7]

b) How filler metals and flux influence gas welding process? As per AWS
classification classify the following filler metal with its application.
i) RG45 ii) RCI iii) RCI-A [9]

Q3) a) Briefly explain the following terms used in arc welding
i) DCEP ii) DCEN. [4]

b) Explain Electro slag welding with neat sketch mention its application and
advantages. [7]

c) Which are the three ways to transfer the metal in GMAW? Also give the
distinguishing features between GMAW and SMAW. [7]

OR
Q4) a) Give the welding electrode classification as per AWS system and comment

on electrode coating and its function. [6]
b) Explain principle of Carbon arc welding. Also list advantages,

disadvantages and application. [6]
c) Write a note on TIG welding. [6]

P.T.O
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Q5) a) Describe seam welding process with its controlling parameters? Briefly
explain types of seam welds. [8]

b) Explain the principle of resistance welding, mentioning its advantages,
disadvantages and application. [8]

OR
Q6) a) Distinguish between flash welding and upset butt welding. [8]

b) Write a note on percussion welding and briefly discuss parameters
controlling the process. [8]

SECTION - II

Q7) a) Sketch and describe the Thermit welding process. Also list its application.
[8]

b) Describe the EBW with neat sketch listing its advantages and application?
[6]

c) Write down the steps followed during friction welding to get sound weld
quality? [4]

OR
Q8) Write short note on : [18]

a) Explosive welding,
b) Diffusion welding,
c) LBM.

Q9) a) Explain the principle of braze weld and in detail discuss the diffusion
and furnace brazing methods. [8]

b) Write a note on solder and fluxes used in soldering with their applications.
[8]

OR
Q10) a) Write a note on Soldering methods. [8]

b) Write a note on testing of adhesive bonded joint. [8]

Q11) a) List any four weld defects with its causes and remedies. [8]
b) Write a note on Quality assurance v/s Quality control. [8]

OR
Q12) a) Elaborately discuss the factors to be considered while calculating welding

cost? [10]
b) Explain the following terms : deposition rate, deposition efficiency,

operating factor. [6]
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SECTION - I

Q1) a) State and explain Porter’s five forces. How they will be helpful in
competitive business? [12]

b) State and explain the concept of Mind - Mapping. [6]
OR

Q2) a) Define strategic planning. Explain Mergers and Take-overs as a strategic
alternative with its importance to current business scenario. [12]

b) Explain Business process Re-engineering. Explain its importance to
business. [6]

OR
Q3) a) Explain the following quality standards : [8]

i) ISO - 9000
ii) ISO - 14000

b) Write a note on quality circle. [8]
OR

Q4) a) Explain the following concepts : [8]
i) Patent management.
ii) Business expansion and diversion strategy.

b) Explain expansion and diversification as business strategies. [8]

P.T.O
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Q5) a) Explain the term ‘Purchasing’ in relation to a manufacturing industry.
Give the general purchase procedure. [10]

b) Write a short note on store keeping. [6]
OR

Q6) a) State and explain the objectives, importance of production planning. Do
you consider outsourcing is a part of production planning? Explain.[10]

b) Write a note on supply chain management. [6]

SECTION - II

Q7) a) Giving importance, explain appraisal management. [8]
b) Define Man Power Planning. Explain the functions and process of man

power planning. [10]
OR

Q8) a) Explain need, objective and types of Training. [10]
b) What is the role of Job Description in man power planning? Explain.[8]

Q9) a) What is capital? What are the two types of capital? Give the different
sources of finance. [8]

b) Explain project costing. What are the various project costs and also
explain how the project report is prepared? [8]

OR
Q10) a) State and explain how Balance Sheet, Profit and Loss Account evaluate

the performance of a company. [10]
b) What is CVP graph? Explain its assumptions and importance. [6]

Q11) a) What is disaster management? Explain its causes, effects and mitigation
Mechanisms. [8]

b) Explain the following : [8]
i) Value Added Tax.
ii) Service Tax.

OR
Q12) a) Global warming - causes and effects. [8]

b) Safety and Environmental norms. [8]
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T.E. (Electrical)

POWER ELECTRONICS
(2008 Pattern) (Sem. - I)

Time :3 Hours] [Max. Marks :100
Instructions to the candidates:

1) Answer any three questions from each section.
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) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
6) Assume suitable data, if necessary.

P772

SECTION - I

Q1) a) Draw gate drive circuit of GTO. Explain switching characteristics of

GTO & compair with SCR. [9]

b) Explain various techniques adopted for protection of SCR. [9]

OR

Q2) a) Draw & explain gate characteristics of SCR. How the gate voltage &

gate current can be determined. [9]

b) Draw & explain switching characteristics of SCR. [9]

Q3) a) Draw the output voltage waveforms for following circuit. State whether

it is full wave or half wave & controlled or uncontrolled. Show the

devices conducting on w/f. [8]

������

SEAT No. :
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b) Why generally transistor family devices are not used in converter.

Explain three phase fully controlled converter with necessary circuit &

w/fs. [2 + 6 = 8]

OR

Q4) a) Explain single phase fully controlled converter. [8]

b) Explain single phase dual converter with circulating current mode.

State the disadvantages of circulating current & their compensation.

Draw w/fs for�α
1
 = 60°.  [8]

Q5) a) Explain single phase single step ac voltage regulator feeding RL load

with necessary circuit & w/fs. [8]

b) Explain four modes of operation of TR/AC. [8]

OR

Q6) a) Explain with necessary circuit & w/fs single phase three stage ac voltage

regulator. [8]

b) Explain three phase two stage ac voltage regulator. [8]

SECTION - II

Q7) a) Explain construction details of IGBT & explain switching characteristics.

[8]

b) Explain following with respect to MOSFET [8]

i) Pinch off voltage.

ii) Transconductance.

iii) Threshold voltage.

iv) Turn on & turn off chara.

OR

Q8) a) What is SOA? Compare MOSFET & BJT SOA. What is secondary

breakdown in transistors? [8]

b) What are gate circuit requirements of MOSFET & IGBT? Compare.[8]
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Q9) a) Explain working of type C chopper with neat diagram & output voltage

& current waveforms for motor load. [8]
b) A step down chopper is feeding RL load with R = 2Ω & L = 5mH

from supply of 220V with switching freq. of 500 Hz at 30% duty.

Calculate minimum and maximum load current and % ripple current.�
�

OR

Q10) a) Explain type A chopper circuit. Explain if it can be suitable for operating

a separately excited dc motor below rated speed? [8]

b) What are control strategies used in chopper circuits? Compare.  [8]

Q11) a) Draw neat circuit dia. & explain working of 1 phase full bridge inverter

for generating quasi square wave output. Show output voltage and

current waveforms for inductive load. [10]

b) Explain why : [8]

i) Transistorised inverters are preferred over thyristorised inverters.

ii) Antiparallel diodes are used across switching devices in inverter

circuits feeding inductive loads.

OR

Q12)a) How output voltage magnitude and frequency can be controlled in a

sinusoidal PWM inverter? How harmonics in output are controlled?

[9]

b) What are controlling modes in case of 3 phase stepped voltage inverters?

Explain any one in detail. Draw phase & line voltage waveforms. [9]

����
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T.E. (Instrumentation and Control)
INSTRUMENTATION FOR CHEMICAL ANALYSIS

(2008 Pattern) (Semester - I)
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T.E. (Printing)
OFFSET MACHINES - I

(2008 Pattern) (Semester - I)
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T.E. (Chemical)

CHEMICAL ENGINEERING MATHEMATICS

(2008 Pattern) (Semester - I)
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T.E. (Petroleum Engg.)

NUMERICAL METHODS AND GEO-STATISTICS
(2008 Pattern) (Semester - I)
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4263] - 205
T.E. (Civil)

ADVANCED SURVEYING

(2008 Pattern) (Semester - II)

Time : 3 Hours]          [Max. Marks :100
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from section I and Q.7 or Q.8, Q.9
or Q.10, Q.11 or Q.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) Use of logarithmic table electronic pocket calculator and steam table is

allowed.
6) Assume suitable data, if necessary.

����

SECTION - I

Q1) a) State the objects of Geodetic Surveying and explain Secondary

Triangulation? [8]

b) State and explain various components of GPS [6]

. c) What are the various points to be considered for selecting a triangulation

station? [4]

OR

Q2) a) What are various potential error sources that affect GPS signal or result?

[5]

b) Differentiate between absolute positioning and Relative positioning.[5]

c) There are two stations A and B at elevations of 240 m and 280 m

respectively. The distance between A and B is 60 Km. Find the

minimum height of target required at B so that line of sight may not

pass near the ground than 2 meters. The intervening ground may be

assumed to have a uniform elevation of 200 meters. [8]
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Q3) a) The angles of triangle ABC were recorded as follows: [8]

Angle     Weight

A = 77° 14’ 20’’ 4

B = 49° 40’ 35’’ 3

C = 53° 04’ 52’’ 2

Give the corrected values of the angles

b) Explain stepwise procedure of computations of sides of a Spherical

Triangle by Spherical Trigonometry. [4]

c) Define the following terms [4]

i) Conditioned equation

ii) Weight of an observation

iii) Most probable value

iv) Mistake

OR

Q4) a) Explain step by step procedure for figure adjustment for a geodetic

quadrilateral with central station [6]

b) What is spherical excess? [2]

c) Find the most probable values of the angles A, B and C of a triangle

ABC from the following observations (Use method of differences).[8]

Angle     Weight

Angle A = 65° 15’ 30’’ 3

Angle B = 51° 11’25’’ 2

Angle C = 63° 32’ 34’’ 4

Q5) a) Derive the expression for the difference of level between two points A

and B a distance D apart with the vertical angle as the angle of elevation

from A to B. The height of the instrument at A and that of the signal at

B are equal. [8]

b) Describe the methods of setting out of tunnel, explain with a neat

sketch. [8]
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OR

Q6) a) Describe the procedure for setting out of a pipeline and sewers [8]

b) Write a note on correction for curvature and refraction in geodetic

surveying [8]

SECTION - II

Q7) a) Derive an expression for displacement due to ground relief. [8]

b) A tower, lying on a flat area having an average elevation of 800 m

above msl, was photographed with a camera having a focal length of

24 cm. The distance between the images of top and bottom of the

tower measures 0.34 cm on the photograph. A line AB, 200 m long

on the ground, measures 12.2 cm on the same photograph. Determine

the height of the tower if the distance of the image of the top of the

tower is 8.92 cm, from the principal point. [10]

OR

Q8) a) Write short notes on: [10]

i) Crab and Drift

ii) Flight planning

and define principal point and photo nadir

b) Write a note on Radial line method of plotting. [8]

Q9) a) What is raster and vector data. How do you analyse the satellite image

for civil engineering projects, draw sketches to support your answer.[8]

b) State and explain various components of GPS. Differentiate between

absolute positioning and relative positioning. [8]

OR

Q10) a) What is GIS. State various GIS software’s and explain how remote

sensing and GIS are linked. [8]

b) What is the working principle of Total station? How will you use

Total station to determine the remote distance (RDM) [8]
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Q11) a) Define hydrographical surveying? How hydrographical survey shall

be beneficial? [8]

b) What is sounding? State use of lead line for measuring sounding and

explain with a neat sketch. [8]

OR

Q12) a) State various methods of locating the position of boat in hydrographical

surveying and explain briefly [8]

i) One angle from the shore and other from the boat

ii) Intersecting ranges

b) What is fathometer? Explain its use in assessing the amount of silt

deposition in the water body. [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4263] - 206
T.E. (Civil Engineering)

HYDROLOGY AND WATER RESOURCES ENGINEERING

(Semester-II) (2008 Pattern)

Time : 3 Hours]          [Max. Marks :100
Instructions to the candidates:

1) Answer three questions from Section-I and three questions from Section-II
2) Answers to the two sections to be written in separate answer books.
3) Figures to the right indicate full marks.
4) Draw neat diagrams wherever necessary.
5) Use of calculators is allowed
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) What is meant by Probable Maximum Precipitation? Describe the

methods of estimating PMP. What are its design applications? [10]

b) Describe the principle of working of a tipping bucket type recording

rainguage with neat sketch. Mention its advantages and disadvantages.

[8]

OR

Q2) a) What is evaporation? How will you measure it? Draw neat labelled

sketch of field method to measure evaporation. State methods to control

evaporation loss from reservoir. Explain any one method in detail.[10]

b) What is stream gauging? Explain dilution technique method with sketch

and explain its application in water resources engineering [8]

�����
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Q3) a) Explain extreme value (Gumbel’s) distribution [8]

b) State various formulae to estimate flood and explain any two methods[8]

OR

Q4) a) What do you understand by return period? Give few formulae to

determine return period. [8]

b) Given below are the ordinates of a 4 h UH of a basin in m3/s at 1 hour

interval. 4, 25, 44, 60, 70, 61, 52, 45, 38, 32, 27, 22,  18,  14,  11, 08

06, 4,2 and  1. What is the area of basin? [8]

Q5) a) Explain types of reservoirs and explain the points considered for

selecting the site for a reservoir and state the investigation required for

construction of a reservoir, [8]

b) What is design life period of storage reservoir? How do you account

for sediment deposition in the reservoir while fixing its storage capacity?

[8]

OR

Q6) a) Define trap efficiency of reservoir. Describe how the time required to

for the reservoir to fill up with the sediments is calculated. [8]

b) Write a note on Benefit-Cost studies for reservoir. Explain any two

methods. [8]

SECTION - II

Q7) a) Explain any two methods of assessing canal revenue [8]

b) Explain sprinkler irrigation with a neat layout sketch and state the

advantages of sprinkler irrigation over other methods of irrigation.[8]

OR
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Q8) a) Explain the relation between duty, delta and base period. Derive the

relation between them and states the methods to improve duty of water.

[8]

b) Define

i) Kor watering,

ii) Kor depth,

iii) Paleo irrigation,

iv) Crop period,

v) Base period,

vi) Intensity of irrigation,

vii) Gross command area,

viii) Culturable command area. [8]

Q9) a) Explain Dupits and Thiems theory and state the assumptions made[8]

b) Enlist different types of tube wells and dug wells and explain strainer

type with a neat sketch [8]

OR

Q10) a) Explain pumping and recuperation test. What should be the diameter

of an open well to give safe yield of 5 lit/sec? Assume the working

head at 3.75 m and the subsoil consists of fine sand. (For fine sand

specific yield = 0.5/hour). [8]

b) In an artesian aquifer of 10 m thick, a 10 cm diameter well is pumped

at a constant rate of 100 lit/minute. The steady state drawdown

observed in two wells located at 10 m and 50 m distances from the

centre of the well are 3 m and 0.05 m respectively, compute the

transmissivity and the hydraulic conductivity of the aquifer. [8]
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Q11) a) What is lift irrigation scheme. Explain the investigations necessary

and approvals required for its implementation. State the design

considerations for the components of lift irrigation scheme. [12]

b) Write a note on ancient system of water distribution [6]

OR

Q12) a) What are co-operative water distribution society’s. State the rules and

regulation laid down by these societies for equitable distribution of

water to farmers. [10]

b) What is water logging? What are the ill effects of water logging?

Explain any one method to improve the sub-surface drainage [8]
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[4263] - 209
T.E. (Civil )

ENVIRONMENTAL ENGINEERING-I

(2008 Pattern) (Semester - II)

Time : 3 Hours]          [Max. Marks :100
Instructions to the candidates:

1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section I and Q.7 or Q.8, Q.9
or Q.10, Q.11 or Q.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) 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.
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SECTION - I

Q1) a) Discuss the various demands of water. Mention these demands per

capita basis.    [5]

b) A river water supply is treated by the sequence of unit operations and

chemical additions in the following list.     [2 ×  5 = 10]

State the purpose or purposes for each unit process and chemical

addition.

i) Presedimentation with polymer addition

ii) Mixing and Flocculation with addition of alum and polymer.

iii) Addition of Activated Carbon.

iv) Granular Media Filtration

v) Post Chlorination

. c) What do you mean by design period. Explain the factors affecting the

design period. [3]

OR

�����
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Q2) a) Forecast the future population of a town for the year 2021 by the

incremental increase method with the help of following census data:[9]

Year 1931 41 51 61 71 81 91

Population 30000 34500 40800 77900 52700 57500 62500

b) Give the standards as per IS 10500 for the following for drinking

water. Also state the ill effects if they are in excess. [9]

i) pH

ii) Chlorides

iii) Iron

iv) Fluorides

v) MPN

vi) Turbidity

Q3) a) What is intake structures? Discuss the general design consideration of

intake. Describe the river intake with structures neat sketch. [10]

b) Discuss the various methods of aeration with neat sketch and state its

limitations. [6]

OR

Q4) a) Explain the principle of plane sedimentation tank. [4]

b) A water treatment plant treats 200 m3/hr of water. Workout the

following with respect to flocculator. [12]

i) Dimensions of flocculator unit.

ii) Power input by paddles to water.

iii) Size and Number of paddles.

Assume water temp. = �25 C and absolute viscosity = 0.89 ×  10-3

N-S/mt2.

Detention time = 30 minutes.

Given that velocity of water in inlet pipe = 1.2 mt/sec. Drag coefficient

CD= 1.8, G = 40 sec.-1.

Velocity at tip of paddle = 0.5 mt/sec.
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Q5) a) Explain different mechanisms of filtration. [4]

b) The population of a city is 50,000 and per capita water consumption is

135lit/ray. Calculate the following with despect to rapid sand filter for

the above data. [12]

i) Total area of filters

ii) Number and dimensions of each filter.

iii) Depth of sand bed.

Assume break through index as 4 × 10-4

OR

Q6) a) Explain Chlorine-Ammonia treatment of what are its advantages? [4]

b) Discuss the effect of [4]

i) pH of water and

ii) Organic matter of water on efficiency of disinfection by chlorine.

c) Chlorine usage in the treatment of 20,000 m3/day is 8 kg/day. The

residual Chlorine after 10 min. contact is 0.2 mg/lit. Calculate the dosage

in milligram per litre and chlorine demand of water. [6]

d) Explain the importance of disinfection in Public Water Supplies. [2]

SECTION - II

Q7) a) Write note on the wastage of water in public water supplies. State

various methods of detection and prevention of wastage. Enumerate

the causes of such wastage. [8]

b) What do you know about Rain Water harvesting? Draw a sketch of

Roof-Top Rain Water harvesting system for a bungalow [10]

OR

Q8) a) The designed demant is 4 MLD water is pumped into a elevated service

reservoir from 5 am to 1 pm. The supply to the community is from

5 a.m. to 10 a.m. and 5 p.m. to 10 p.m. at a uniform rate. Design the

balancing capacity of the reservoir [9]
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b) Write a short note on following[All] [9]

i) Pressures in the distribution system

ii) Noise enduced permanent threshold shift.

iii) Noise controlled techniques

Q9) a) Discuss the benefits of rain water harvesting system. [2]

b) Describe the various methods of distributing water and discuss the

advantages and disadvantages of each. [6]

c) What is a service reservoir? Give the importance of distribution system.

Draw the neat sketch of an elevated tank and show on it all of its

component parts and appurtenances. [8]

OR

Q10) a) Discuss the factors affecting the efficiency of disinfection, Enlist at

least four disinfectants used in water treatment plaint and discuss the

theory of chlorination in details. [12]

b) Discuss the various method of removal of Iron and Manganese from

water why their removal is necessary. [4]

Q11) a) What is inversion condition? Explain the types of invasion. How

inversion does affect the dispersion of air pollutants in the atmosphere.

[6]

b) Draw a neat sketch of electrostatic precipitator and explain its working

principle. Write the advantage and disadvantages of it. [10]

OR

Q12) a) What do you understand by desalination? Why it is necessary? Explain

the electrodialysis method of desalination. [8]

b) What are the causes of tastes and odours in water available from various

sources? Enumerate the methods of their removal [6]

c) Discuss the various natural and man made air pollutants and their major

sources. [2]
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SECTION - I

Q1) a) How will you plan soil exploration for an important building project.

[6]

b) Explain the terms : Inside clearance, out side clearance, Area ratio [6]

. c) Explain standard penetration test?  What are various corrections? [6]

OR

Q2) a) Explain with sketches the layout and plot of seismic refraction method.

[6]

b) Write a short note on pressuremeter test. [6]

c) In a geophysical exploration, the time distance plot gave V
1
= 300m/s

and V
2
 = 900m/s and the break in the plot was located at 35m.

Determine the depth of over burden. [6]

�����
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Q3) a) Differentiate between Local and General shear failure. [5]

b) State and explain Terzaghis equation of bearing capacity. [5]

c) Write a short note on plate load test. [6]

OR

Q4) a) Explain the concept of floating foundation applied to raft. [5]

b) Explain the effect of water-table on value of bearing capacity. [5]

c) Compute safe bearing capacity of a continuous footing 1.8m wide and

located at a depth of 1.2m below ground level in a soil having unit

weight γ = 20 kN/m3 , C = 20 kN/m2 and �20=φ . Assume factor of

safety 2.5. Terzaghis bearing capacity factors for �20=φ  are, N
c
=17.7,

N
q
=7.4 and N

r
 = 5.0. [6]

Q5) a) What is elastic settlement? Explain, how, it is evaluated. [5]

b) What is the difference between immediate settlement, primary

consolidation settlement. [5]

c) In a consolidation test void ratio decreased from 0.70 to 0.65, when

the load was changed from 50 kN/m2 to 100 kN/m2. Compute

compression index and coefficient of volume change. [6]

OR

Q6) a) Enlist the causes of differential settlement and explain how to minimize

it. [5]

b) Define the terms: [6]

i) Compression Intex

ii) Coefficient of volume compressibility

iii) Coefficient of consolidation

c) Explain the method of determining preconsolidation pressure. [5]
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SECTION - II

Q7) a) State and explain static formula for load bearing capacity of piles in

general and explain how would you decide values of various terms

involved in the same. [6]

b) What are the advantages and disadvantages of pneumatic caissons over

open caissons? [6]

c) A square group of 9 piles was driven into soft clay extending to a large

depth. The diameter and length of the piles were 30cm and 9m

respectively. If the unconfined compression strength of the clay is

90 kN/m2, and the pile spacing is 90 cm centre to centre, What is the

capacity of the group? Assume a factor of safety of 2.5 and adhesion

factor of 0.75. [6]

OR

Q8) a) Explain with a sketch the concept of negative skin friction and state

how would you determine the same in cohesive and non-cohesive

soil. [6]

b) Apile is driven in a uniform clay of large depth. The clay has an

unconfined compression strength of 90 kN/m2. The pile is 30 cm

diameter and 6 m long. Determine the safe frictional resistance of the

pile, assuming a factor of safety of 3. Assume the adhesion factor,

7.0=α . [6]

c) Sketch and describe the various components of well foundation,

indicating functions of each component. [6]

Q9) a) Draw a neat sketch of double under reamed pile giving details of

dimension and state how would you work out its load bearing capacity.

[6]

b) Draw a cross-section of braced excavation indicating component parts.

State forces and design principles involved. [6]

c) With examples, explain the application of sheet pile walls. [4]

OR
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Q10) a) For anchored sheet pile compare in tabular form [6]

i) deflection

ii) pressure distribution

iii) bending moment, patterns for free and fixed earth support

condition.

b) What is a sheet pile wall? Explain cantilever sheet pile wall and anchored

sheet pile wall with sketches. [6]

c) Enlist typical characteristics of Black Cotton soils and give their

approximate values. [4]

Q11) a) Explain with sketches any three important functions of geosynthetics.

[6]

b) Discuss in detail the types of seismic waves with sketches. [6]

c) Explain four effects of liquefaction on built environment. [4]

OR

Q12) Write detailed notes on any four of following with sketches. [16]

a) Liquefaction hazard mitigation.

b) Factors affecting ground motion.

c) Magnitude and intensity of earthquake.

d) Geotextile as filter.

e) Soil nailing.
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SECTION - I

Unit-I

Q1) a) Explain the terms friction circle, friction couple & friction axis. [6]

b) An automobile single-plate clutch consists of a pair of contacting

surfaces. The inner and outer radii of friction plate are 120mm and

250mm respectively. The coefficient of friction is 0.25 and the total

axial force is 15kN. Calculate the power transmitting capacity of the

clutch at 500 r.p.m. by using [6]

i) Uniform Wear Theory (UWT) and

ii) Uniform Pressure Theory (UPT).

c) Justify the statement, “Though cone clutches provide high frictional

torque, yet they have become obsolete.” [4]

������
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OR

Q2) a) Explain with a neat sketch Torsion Dynamometer used for measuring

large powers. [6]

b) A bicycle and a rider of mass 90kg are travelling at the rate of 15km/hr

on the level road. A brake is applied to the rear wheel which 0.70m in

diameter and this is only resistance acting. How far will the bicycle

travel and how many turns will its wheel make before it comes to rest?

The pressure applied on the brake is 100N. Take  = 0.06 [6]

c) Explain “self - energizing,” and “self - locking,” effect related to block

or shoe brakes. [4]

Unit-II

Q3) a) What is Cam - Jump phenomenon? What are possible ways to avoid

Camp - Jump. [6]

b) What is polynomial curve CAM? Derive the expression for

displacement, velocity and acceleration for 2-3 polynomial D-R-D cam.

[8]

c) Why a Roller follower is preferred to that of a knife-edged follower?

Explain in brief. [2]

OR

Q4) a) Prepare a layout of cam profile and draw cam-profile for cam with

roller reciprocating follower passes through the axis of the cam. Details

of the cam and follower motion are given below.

Roller diameter = 5mm, Minimum radius of cam = 20mm,

Total lift = 25mm.
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The cam has to lift the follower with simple harmonic motion during
�180  of cam rotation. Further cam allowed to the follower to drop

suddenly half way and return the follower with uniform velocity during

the remaining �180  of cam rotation. Determine the maximum velocity

and maximum acceleration on the outstroke, if cam rotates at a uniform

speed of 100 rpm. [16]

Unit-III

Q5) a) Draw controlling force diagram for spring-controlled governors and

explain [6]

i) Stable governor,

ii) Unstable governor,

iii) Isochronous governor.

b) A ship is propelled by a turbine having a mass of 6000kg and a speed

of 2400 r.p.m. The direction of rotation of rotor is anticlockwise when

viewed from the bow end. The radius of gyration of rotor is 450mm.

Determine gyroscopic effect when : [12]

i) Ship is steering to the left in a curve of 60m radius at a speed of

18knots(Take 1knot = 1860 m/hr).

ii) Ship is pitching in SHM with bow descending (falling) with

maximum velocity. The time period of pitching is 18 seconds

and the ship  pitches �5.7  above and �5.7  below the normal

position.

iii) Ship is rolling and at the instant, its angular velocity is 0.035rad/

sec counterclockwise when viewed from stem.

iv) Also find the maximum angular acceleration during pitching.
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OR

Q6) a) Explain with a neat and labelled diagram the concept of Yawing,

Pitching and Rolling related to Naval ships. [6]

b) A hartnell governor has equal balls of mass 3kg, set initially at a radius

of 20cm. The arms of the bell crank lever are 12cm vertically and

15cm horizontally. Determine, [12]

i) The initial spring force, if the speed for an initial ball radius of

20cm is 240rpm. Assume mass of sleeve as 6kg.

ii) The stiffness of spring required to permit sleeve movement of

0.4cm on a fluctuation of 7% in the engine speed.

SECTION - II

Unit-IV

Q7) a) Draw well labeled diagram of Gear Tooth Terminology. [4]

b) The two involute spur gears in mesh have a module of 8mm. The gear

ratio is 2.5 and pinion has 22 teeth. If pressure angle is �20 . Find:[12]

i) The number of pairs of teeth in contact.

ii) Angle of action of pinion and gear wheel.

iii) The ratio of the sliding velocity to rolling velocity at the

beginning of contact, at pitch point and end of contact.

OR
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Q8) a) Prove that the change in center distance within limits of involutes gears

will not affect the velocity ratio. [4]

b) A pair of involute spur gear has �20  pressure angle and pitch of module

6mm. The gear ratio is 1.8 and number of teeth on gear is 36. The

rotational speed is 280 rpm. Find the following in order that the

interference is just avoided. [12]

i) The addenda on pinion and gear wheel

ii) The length of path of contact

iii) The maximum velocity of sliding of the teeth on either side of

the pitch point.

Unit-V

Q9) a) Find relations to calculate the pitch angles of bevel gears. [4]

b) A spiral gear drive transmits power with speed ratio 2.5. The

approximate center distance is 34cm and shaft angle is �60 . The gears

have normal pitch of 2cm. If the spiral angles for the wheels are equal,

Find: [12]

i) Number of teeth on each gear

ii) The exact center distance

iii) Efficiency of the drive if friction angle is �6

What change will you suggest to obtain maximum efficiency from

this drive? What will be the maximum efficiency?
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OR

Q10) a) Explain Helical Gear force analysis with neat sketch. [4]

b) A three start worm has a pitch diameter of 78mm and a pitch of

18mm. It rotates at 800 rpm and 35 teeth worm gear. If coefficient of

friction is 0.05. Find the following: [12]

i) The helix angle of worm

ii) The speed of the gear

iii) The center distance

iv) The efficiency

v) The lead angle for maximum efficiency

vi) The maximum efficiency

Unit-VI

Q11) a) Explain with neat sketch: [4]

i) Reverted Gear Train

ii) Simple Gear Train

b) An internal wheel B with 90 teeth is keyed to a shaft F. The fixed

internal wheel C with 94 teeth is concentric with B . A compound

wheel D-E gears with two internal wheels: D has 32 teeth and gears

with C, while E gears with B. The compound wheel revolves freely

on a pin which project from a disc keyed to shaft A, co-axial with

shaft F. All the wheels have same module. What will be the speed of

shaft F if the shaft a rotates at 900 rpm? If the power supplied at A is

6kW, what is the holding torque on the internal gear C? [14]
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OR

Q12) a) Explain the Inertia of geared system. [6]

b) A gear wheel A having 44 teeth is rigidly mounted on the driving

shaft. It gears with compound wheel C-D. Wheel C has 22 teeth and

wheel D has 26 teeth. C gears with A and D gears with internal wheel

B. The compound wheel revolves freely on a  pin which projects

from an arm rigidly mounted on the driving shaft. The internal wheel

B is fixed and module of all the gears is same. The driving & driven

shafts and the internal wheel are co-axial. Driving shaft rotates at 300

rpm and transmits 2.5kW power. [12]

i) Sketch the arrangement

ii) Find the speed of driven shaft

iii) Find the torque transmitted by the driven shaft

iv) Fixing torque.
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SECTION - I

Q1) a) Define the plant layout & plant location. What are various factors

involved in selection of site for good plant. [8]

b) Briefly discuss various leadership styles adopted in industry [8]

OR

Q2) a) Explain in brief various functions of management. [8]

b) List material handling equipments & Describe any three types of material

handling equipment with suitable illustration. [8]

Q3) a) Define  Productivity. How it improves standard of living. [6]

b) State methods of Merit rating & explain any one in detail [6]

c) Write note on PMTS. [4]

OR
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Q4) a) Describe the following with suitable examples. [10]

i) Two handed process chart.

ii) Multiple Activity Chart

b) Describe in brief the different types of allowances used while

determining standard time. [6]

Q5) a) A particular item has a demand of 9500 units/year. The cost of one

procurement is Rs.125 & holding cost per unit is Rs.2.50 per year.

The replacement is instantaneous & no shortages are allowed.

Determine. [6]

i) Economic lot size

ii) Time between orders

iii) Total cost per year including demand.

b) Compare techniques CPM and PERT. [6]

c) Explain the any three types of Forecast. [6]

OR

Q6) Write notes on (Any Three) [18]

a) Zero based Budgeting.

b) Break even Analysis

c) Aggregate Planning.

d) ABC Analysis.

SECTION - II

Q7) a) Explain the importance of Technology management in present scenario.

[8]

b) Explain in brief concept of management of Technology & give

classification of Technology. [8]

OR

Q8) a) Discuss the growth of technology in concern with Indian industries.[8]

b) Explain the following:

i) Role of government in Technology Management

ii) Impact of Technology on society [8]
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Q9) a) Why technology forecasting is necessary? Discuss any two forecasting

methods. [6]

b) Discuss various techniques used in Technology Forecasting. [4]

c) What is technology strategy? How it is different from other business

strategies. [6]

OR

Q10) a) Explain the various techniques used in Technological Forecasting[6]

b) Explain the following in brief [10]

i) Technological Leadership

ii) Technology Monitoring

Q11) a) Explain the various key principles for developing technology strategy.

[6]

b) What are various channels of technology transfer Explain. [6]

c) Explain the term ‘Technology Absorption’. [6]

OR

Q12) Write notes on following:-(Any Three) [18]

a) Technology Diffusion.

b) Invention, Innovation and Creativity

c) Intellectual Property Rights

d) S-Shaped curve of Technology Adoption
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SECTION - I

Unit-I

Q1) a) What is the objective of preloading? Explain mounting and preloading

of a taper roller bearing with appropriate sketch. [6]

b) A ball bearing carries a radial load of 400N at 1760 rpm for 40% time,

600N at  880rpm for 30% time, 200N at l000rpm for 10% time and

no load at 1500rpm for remaining period of the cycle. If the expected

life of the bearing is 10,000 hours with 95% reliability, calculate [10]

i) Basic dynamic load capacity of the bearing.

ii) Average speed of bearing operation.

Use following relation for reliability analysis

1.17

1

10 R

1
9.4911n

L

L
⎥⎦
⎤
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⎟
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⎞⎜

⎝
⎛=

OR
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Q2) a) A transmission shaft is supported by two deep groove ball bearings at

two ends. The center distance between the two bearings is 160mm. A

load of 300N acts vertically downward at 60mm distance from the left

hand bearing whereas a load of 550N acts horizontally at 50mm distance

from the right hand bearing. Shaft speed is 3000 rpm and expected life

of the bearings is 7000 hours with a reliability of 95%. It is intended to

use same bearing at both ends of the shaft. Calculate dynamic load

rating of the bearing so that it can be selected from manufacturer’s

catalogue. Use above relation for reliability analysis. [12]

b) Discuss equivalent dynamic load and load life relationship for rolling

contact bearings. [4]

Unit-II

Q3) a) Explain the mechanism of pressure development in oil film and draw

radial & axial pressure distribution for hydrodynamic journal bearing.[4]

b) The following data refers to a 360° hydrodynamic journal bearing[12]

•     Radial load = l0kN

•     Journal speed = 1450 rpm

•     d�  ratio = 1

•     Eccentricity = 15 microns

•     Radial clearance = 20 microns

•     Bearing length = 50mm

•     Specific gravity of lubricant = 0.86

•     Specific heat of lubricant = 2.09 kJ/ kg °C Calculate :

1) the minimum oil film thickness

2)  the coefficient of friction

3) the power loss in friction

4) the viscosity of lubricant in CP

5)  the total flow rate of lubricant in lit/min

6)  the side leakage

7) the average temperature, if make up oil is supplied at 30°C

(Refer Table 3)

OR
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Q4) a) Derive from First principal Reynold’s equation with usual notation.

( ) ( ) xhuyphyxphx ∂∂=∂∂∂∂+∂∂∂∂ μ633 [6]

b) A 50mm diameter hardened and ground steel journal rotates at 1440

rpm in a lathe turned bronze bushing which is 50mm long. For

hydrodynamic lubrication, the minimum oil film thickness should be

five times the sum of surface roughness (clearance values) of journal

and bearing. The data about machining methods is as follows

(Table 1). [10]

Table 1

Elements Machining methods Clearance values

Shaft Grinding 1.6microns

Bearing Turning/Boaring 0.8microns

The class of fit is H8d8 and the viscosity of the lubricant is 18 cP.

Determine the maximum radial load that the journal can carry and

still operate under hydrodynamic conditions. Also, calculate quantity

of lubricating oil required.

(Refer Table 3)

Unit-III

Q5) a) Draw the following diagrams and write their equations [6]

i) Goodman diagram

ii) Soderberg diagram

b) A spherical pressure vessel, with 500mm inner diameter is welded

from steel plates. The welded joints are sufficiently strong and do not

weaken the vessel. The plates are made from cold drawn steel 20C8

(S
ut
 = 440MPa and S

yt
 = 242MPa). The vessel is subjected to internal

pressure, which varies from 0 to 6 N/mm2. The expected reliability is

50 % and the factor of safety is 3.5. The size factor and surface finish

factor is 0.85 and  0.82 respectively. The vessel is expected to withstand

infinite number of stress cycles. Calculate the thickness of the plates.[12]

OR
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Q6) a) What is endurance strength of material? [4]
b) A transmission shaft having an ultimate tensile strength of 600MPa

and yield strength  of 380MPa is subjected to a fluctuating torque of

200 Nm anticlockwise and 800Nm clockwise. The factor of safety is 2

and the expected reliability is 50%. The surface factor is 0.8 and the

size factor is 0.85. Assuming that there is no stress concentration,

determine the diameter of the shaft for infinite life. Assume the distortion

energy theory of failure. Also determine the diameter of the shaft, if

only the fluctuating torque is change to l0Nm anticlockwise to 800Nm

clockwise. [14]

SECTION - II
Unit-IV

Q7) a) What is self energizing and self locking block brake? [4]
b) Figure 1 shows the arrangement and dimensions of a pivoted block

brake with a face  width of 50 mm. The coefficient of friction and the

permissible intensity of pressure between the friction lining and the

brake drum are 0.25 and 0.55 N/mm2 respectively. If the pivot of the

shoe is located such that the moment of frictional force on shoe about

the pivot is zero. Calculate [12]
1) The braking torque capacity

2) The actuating torque

3) The heat generated, if the speed of the brake drum is 100 rpm

and the brake is applied for 5 sec to bring the drum to the rest.

OR
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Q8) a) An automotive type clutch of heavy vehicle has inside and outside

diameters of 150 and 225mm respectively. Clamping  force  is  provided

by  nine  springs,  each compressed 6.5 mm to give a force of 625 N

when the clutch is new. The moulded friction material provides a

conservatively estimated coefficient of friction of 0.35. The maximum

engine torque is 280 N-m. [12]

i) What is the safety factor with respect to slippage of a brand new

clutch?

ii) What is the safety factor after initial wear has occurred?

iii) How much wear of the friction material can take place before the

clutch will slip?

b) Why heat dissipation is necessary in clutches? [4]

Unit-V

Q9) a) An electric hoist is being designed for lifting capacity of 30kN at 80m/

min. The rope drum diameter will be approximately 640mm and it

will be driven by an electric motor running at 1440 rpm through a

pairs of spur gears only. The pinion and gear are made of plain carbon

steel 55 C8 (S
ut
 - 720 N/mm2). The tooth system is 20° full depth

involute and number of teeth on pinion as minimum as possible. The

service factor and factor of safety are taken as 1.25 and 1.5 respectively.

The face width 12 times module. Suggest suitable number of stages

for the reduction drive. The velocity ratio in each stage should not

exceed 6:1. Design the first stage gear pair by using velocity factor.

Also, suggest suitable capacity of electric motor. Use following data:[12]

• Velocity factor 
V

Cv
+

=
3

3

• Lewis form factor    
Z

Y
87.2

484.0 −=
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• Load stress factor   2

2

100
16.0

mm

NBHN
K ⎥⎦

⎤
⎢⎣
⎡=

•  Stage efficiency = 95%

Standard module in mm 1,1.25,2,3,4,5,6,8,10,12,16

Standard kW Rating of electric motors 5,10,15, 20,25,30, 35, 40,

45, 50,60

b) Define beam and wear strength of spur gear.  [4]

OR

Q10) A belt conveyor system is to be driven by a 30kW, 720rpm electric motor
through a  helical gear pair running at 225 rpm. A pinion having 14 teeth
made of alloy steel (S

ut
= 800 N/mm2) is meshed with gear made of plain

carbon steel (S
ut
 = 720 N/mm2).The application and load concentration

factor is 1.3 and 1.1 respectively, while the factor of safety is 2. The face
width is 10 times normal module and tooth system is 20°full depths
involute. The helix angle is 25°. The gears are to be machined to meet the
specification of grade 7.   The deformation factor for gear pair is 11000 e.
N/mm.Design the gear pair by using velocity factor and Buckingham’s
equation for dynamic load. Also suggest the surface hardness for gear pair.
Use following data Standard module in mm=1,1.25,2,3,4,5,6,8,10,12,14

[16]

Velocity factor = 
V

Cv
+

=
6.5

6.5

Dynamic load P
d
 = 

( )
N

PbCV

PbCV

t

t

max
2

max

2

cos21

coscos21

++
+
ψ

ψψ

Lewis form factor  
Z

2.87
0.484Y

′
−=′

Load stress factor 2

2

100
16.0

mm

NBHN
K ⎥⎦

⎤
⎢⎣
⎡=

for grade 7 ( ) mdme μ25.09.00.11 ++=



���	
���	 �

Unit-VI

Q11) A centrifugal pump submerged in a well is driven at 600 rpm by a 25kW
motor running at 1500rpm through a pair of straight bevel gears. The
bevel pinion and gear are made of alloy steel with ultimate tensile strength
720 N/mm2. The axis of pinion and gear intersect at right angle. The starting
torque is 125% to the rated torque. The factor of safety required is 1.75.
The tooth system is 20° full depth involute. The gears are to be cut to meet
the specification of grade 6. The pinion and gear are case hardened to 420
BHN and 400 BHN respectively. The deformation factor is 11488e
N/mm. Design the gear pair. [18]
Use following data: Standard module in mm – 1, 1.25, 1.5, 2.0,3,4,5,
6,8,10 and 12.

Lewis form factor  
Z

2.87
0.484Y

′
−=′

Load stress factor 2

2

100
16.0

mm

NBHN
K ⎥⎦

⎤
⎢⎣
⎡=

For grade 7 ( ) mrme m μ25.063.00.8 ++=

Velocity factor 
V

Cv
+

=
6

6

Dynamic load 
( )

N
PbCV

PbCV
P

t

t

d

max

max

21

21

++
+

=

OR

Q12) A pair of worm and worm gear is used to drive an elevator cage for the

following specifications shown in table 2. [18]

S.N. Particulars Worm Worm gear Remark

  1 Pressure angle 20°  20° Normal plane

  2 Axial pitch 18.85mm  —— ——

  3 Pitch circle diameter 48mm 192mm ——

  4 Lead 18.85mm —— ——

  5 Effective width —— 36mm ——

  6 Speed 3500 rpm —— ——

  7 Permissible bending stress ——  90N/mm2 ——

  8 Wear factor ——  0.83N/mm2 ——
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• Overall heat transfer coefficient without fan = 16w/m2°C.

• Overall heat transfer coefficient with fan =15.2+8.25×10–3×n
w
 W/m2°C

  Where n
w
 is speed of worm in rpm

• Effective area of housing = 9 ×  10–5 ×  (a)1.88 m2

  (where a = centre distance in mm)

• Frictional losses in bearing = 4.5% of total input power

Take coefficient of friction between worm and worm gear teeth = 0.025

Determine

1) Dimensions of worm gear pair

2) Input power rating on strength basis

3) Temperature rise of lubricating oil with or without fan. Is fan necessary?

Give comment.

Use following equations

Lewis form factor  
Z

2.87
0.484Y

′
−=′

Velocity factor 
gV

Cv
+

=
6

6

Efficiency ( )λφ
λη
+

=
vtan

tan

Where λ  = Lead angle of worm
Table 3

/d� ho/c E S (r/c)f Q/rcns� Qs/Q Pmax/P

 1 0.0 1.0 0 0  ----  1  ----

0.03 0.97 0.00474 0.514 4.82 0.973 6.579

0.1 0.9 0.0188 1.05 4.74 0.919 4.048

0.2 0.8 0.0446 1.70 4.62 0.842 3.195

0.4 0.6 0.121 3.22 4.33 0.680 2.409

0.6 0.4 0.264 5.79 3.99 0.497 2.066

0.8 0.2 0.631 12.8 3.59 0.280 1.890

0.9 0.1 1.33 26.4 3.37 0.150 1.852

1.0 0.0  ∞  ∞ 3.142 0  ----
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SECTION - I

Q1) a) Explain different types of errors in measurement.  [5]

b) Describe in details with sketch Angle Dekkor in angular measurement.

[5]

c) Explain with figure working, advantages & limitations of Johanson’s

mickrokator. [6]

OR

Q2) a) Explain alignment tests for lathe machine.           [8]

b) Explain sine bar & sine centre  [4]

c) What is comparator? How does it differ from a measuring instruments.

[4]

�����
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Q3) a) Describe procedures for strightness, flatness & circularity measurement.

[5]

b) What are optical flat? How are Patterns of fringes interpreted? [5]

c) Design a plug gauge for checking hole. 70H8 [8]

Use i = 0.45 3 D  + 0.001D IT8 = 25i

Diameter steps are 50-80mm.

OR

Q4) a) Describe with sketch NPL flatness interferometer. [5]

b) Describe with sketch Tomlinson surface recorder [5]

c) Design & make a drawing of general purpose GO & NO GO ring

gauge for Inspection of 30f 8 shaft use following data. [8]

i) Fundamental deviation for shaft

f = –5.5D0.41

ii) IT 8 = 25i

iii) Dia. step is 18 and 30

Q5) a) Describe the three wire method of checking the effective diameter of

screw threads. Derive the relationship for this measurement. [6]

b) Sketch & Describe Parkinson gear Tester. [4]

c) Write short notes on use of Laser in Metrology. [6]

OR
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Q6) a) Explain with figure use of tool maker’s microscope for measurement

of threads. [6]

b) Calculate the constant chord length & its distance below the tooth tip

for gear of module 5mm & pressure angle �20 [4]

c) Explain universal measuring machine [6]

SECTION - II

Q7) a) Explain cost of quality and value of quality [6]

b) Explain what do you understand by concurrent engineering. [5]

c) Write a note on Malcom Balbridge National Quality Award. [5]

OR

Q8) a) Explain pareto Analysis and fish bone diagram. [6]

b) Explain concept of quality circle [5]

c) Write a note on PDCA & PDSA [5]

Q9) a) What is TPM? Explain eight pillars of TPM [8]

b) Explain ISO 14000 and TS 16949. [8]

OR

Q10) a) Explain kanban in details [6]

b) What do you understand by FMECA. [5]

c) Write a note on 5‘S’ [5]
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Q11) Write short notes on following

a) Process capability. [6]

b) Statistical process control (SPC) [6]

c) OC curve and its characteristics [6]

OR

Q12) a) For the following data, calculate the sample size AOQ for a single

sampling plan. [6]

i) Probability of acceptance for 0.4% defectives in a lot is 0.558

ii) Lot size N = 10000  units

iii) np1 = 1.5

iv) Defective found in the sample are not to be replaced.

b) Explain following SQC tools [12]

i) X  and R chart

ii) P chart

iii) C chart
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SECTION - I

Q1) a) What are important characteristics of management? Brief them. [8]
b) What are logical steps involved in process of organization? [8]

OR

Q2) a) What is group dynamics? What are its functions and objectives? [8]
b) What are different forms of business ownership? Brief any two types.[8]

Q3) a) What is production management? Explain elements of production

function and productivity. [8]
b) Define industrial engineering. What are duties of industrial engineer?[8]

OR

Q4) a) What is production planning and control? What are its functions? [8]
b) Explain principles of material handling. [8]

Q5) Write short notes on

a) Simo chart and Chronocylograph. [10]
b) Method study and its techniques. [8]

OR

Q6) a) Define and explain with example standard time and performance rating.

[10]
b) What is MOST? Explain in brief [8]

�����
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SECTION - II

Q7) a) What operating characteristic curve? Explain in detail. [8]
b) What is control chart for variable and for attributes? State its importance.

[8]
OR

Q8) a) Define work sampling. Explain procedure for conducting work

sampling. [8]
b) Explain quality of design, quality of conformance and quality of

performance. [8]

Q9) a) What are 7QC tools? What is significance? [5]
b) What is 55 and kanban techniques? [6]
c) Explain Quality function deployment. [5]

OR

Q10) a) What  is Concurrent Engineering? What is its application area? [8]
b) Define six sigma. Explain steps to apply six sigma. [8]

Q11) a) What is ISO, QS and CMM standards? State its application area.[10]
b) Explain concept of design of experiment with example. [8]

OR

Q12) a) What is concept of hypothesis testing? How it is applied? [8]
b) Explain taguchi method? Explain with example. [10]
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SECTION - I

Q1) a) Explain with the help of neat sketches, what is meant by ‘path

generation’ and ‘Motion generation’? [4]

b) The following data is related to a cam profile, in which the follower

moves with simple harmonic motion during the lift and returning it

with uniform acceleration and retardation, acceleration being half the

retardation. [12]

Minimum radius of cam = 30 mm

Roller radius = 10 mm

Lift of follower = 45 mm

Offset towards right from cam center = 12 mm

Angle of ascent = �70

Angle of descent = �120

Angle of dwell between ascent and decent = �45

Speed of cam = 300 r.p.m.

Draw the cam profile and determine maximum velocity of follower

during lift.
�����
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OR

Q2) a) Derive relation for displacement, velocity and acceleration of follower

which has simple harmonic motion during rise. [6]

b) Synthesize a four bar mechanism by the method of inversion. Assum

the following data. [10]

i) Length between fix points 100 mm

ii) Two positions of the input link from the initial position �30  and
�60

iii) Two positions of the output link from the initial position �20  and
�40

Q3) a) Explain methods to avoid interference in involute gears. [6]

b) Two helical gears transmit 30 kW with velocity ratio 4, the normal

pressure angle of �20  and helix angle �30 , normal module is 12 mm

and standard addendum is equal to one module. The  pinion has 20

teeth and rotates at 400 r.p.m. Determine the centre distance and

evaluate the forces acting on the troth with the help of neat sketch.[10]

OR

Q4) a) Two �20  involute spur gears have module of 8 mm. Gear ratio 2.5,

speed of gear wheel 120 r.p.m., number of teeth on gear wheel 80.

The addendum is such that the path of approach and path of recess on

each side are 40% of maximum possible length each. Determine the

addendum for pinion and the wheel. Also determine the length of arc

of contact. Does the interference occur? [8]

b) The arm of an epicyclic gear train rotates at 100 r.p.m. in anticlockwise

direction. The arm carries two wheels  A and B having 36 and 45 teeth

respectively. The wheel A is fixed and the arm rotates about the centre

of wheel A. Find the speed of wheel B. What will be the speed of B, if

the wheel A instead of being fixed, makes 200 r.p.m. clockwise? Use

tabular method. [8]
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Q5) a) Define the terms [4]

i) Gyroscopic couple axis

ii) Precession axis

b) Explain with neat diagram the belt transmission dynamometer [5]

c) A simple band brake is applied to a shaft carrying a flywheel of mass

250 kg and radius of gyration 300 mm. The shaft speed is 200 r.p.m.

The drum diameter is 200 mm and coefficient of friction is 0.25. The

free end of band is attached at 100 mm from fulcrum and effort of 120

N is applied on lever at 280 mm from fulcrum. The angle embraced

by belt is �225 . Determine for counter clockwise rotation of drum.[9]

i) Braking torque

ii) The number of turns of flywheel before it come to rest

iii) The time taken by flywheel to come to rest.

OR

Q6) a) Derive an expression for tension ratio in case of band and block brake

in terms of coefficient of friction, block angle of contact and number

of blocks in the shoe. [8]

b) Each wheel of a motorcycle is of 600 mm diameter and has a moment

of inertia of 1.2 kg.m2. The total mass of the motorcycle and the rider

is 180 kg and the combined centre of mass is 580 mm above the

ground level when the motor cycle is upright. The moment of inertia

of the rotating parts of the engine is 0.2 kg.m2. The engine speed is 5

times the speed of the wheels and is in the same sense. Determine the

angle of heel necessary when the motorcycle takes a turn of 35 m

radius at a speed  of 54 km/hour [10]
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SECTION - II

Q7) a) With neat sketches, describe the different constructions of worm gears.

[6]

b) A pair of parallel helical gears consists of 20 teeth pinion meshing

with 100 teeth gear. The pinion rotates at 720 r.p.m. The normal

pressure angle is �20 , while the helix angle is �25 , the face width is 40

mm and normal module is 4mm. The pinion is made of plain carbon

steel 55C8(Sut=720 N/mm2) while the gear is made of plain carbon

steel 40C8 (Sut=580 N/mm2). The pinion and gear are heat treated to a

surface hardness of 350 BHN and 300 BHN respectively. The service

factor and factor of safety are 1.5 and 2 respectively. Assuming the

velocity factor accounts for dynamic load, calculate the power

transmitting capacity of helical gear pair. [10]

Use following data:

Velocity factor, Kv = 
V5.6

5.6

+

OR

Q8) a) Derive an expression for beam strength of spur gear troth. [6]

b) A straight bevel pinion with 24 teeth is to mesh with straight bevel

gear with 32 teeth. The axis of pinion and gear intersect at right angle.

The pinion is to be made of plain carbon steel having ultimate tensile

strength of 580 N/mm2 and gear is to be made of gray cast iron having

ultimate tensile strength of 350 N/mm2. The gear pair is manufactured

by generation. The pinion is connected to 10 kW, 1000 r.p.m. electric

motor. The starting torque of motor is 1.75 times are rated torque. If

the surface hardness of gear pair is 300 BHN, design the gear pair for

factor of safety of 1.5. Assum velocity factor accounts for dynamic

load. [10]



���	
����� 

Q9) a) Write a note on ‘Failure in rolling contact bearings’. [6]

b) A cone clutch with asbestos friction lining is used to transmit 15 kW

power at 1440 r.p.m. The coefficient of friction between the contacting

surfaces is 0.3, while the permissible intensity of pressure is 0.23

N/mm2. The semi cone angle is �5.12 . The mean radius of the friction

surface is twice the face width. Assuming the uniform pressure

condition, determine [10]

i) The dimensions of the friction surface.

ii) The axial force required to engage the clutch.

iii) The axial force required to disengage the clutch.

OR

Q10) a) Write a note on ‘Thermal considerations in design of clutches’. [6]

b) A 10 kW, 1720 r.p.m. electric motor is directly coupled to a shaft of

25 mm diameter, which is supported by two cylindrical roller bearings.

The shaft transmits power to another line shaft through the flat pulley

of 250 mm diameter which is placed mid way between the two bearings.

The coefficient of friction between the belt and pulley is 0.3, while

angle of lap is �180 . The belt is vertical. The over load factor is 1.75.

If the expected life of bearing is 76000 hours, select the bearing from

manufacturers catalogue. [10]

Use the following data

Bearing No. NU 2205 NU 2305

Basic Dynamic  15.99  31.39

Capacity ‘C’ kN
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Q11) a) Explain modified goodman diagram for fluctuating torsional shear

stresses. [8]

b) A work cycle of a mechanical element is subjected to complete reversed

bending stresses as follows. [10]

i) ± 300 MPa for 30% of time.

ii) ± 275 MPa for 25% of time.

iii) ± 400 MPa for 10% of time.

iv) ± 325 MPa for 25% of time.

v) No load for remaining time.

The material has an ultimate tensile strength of 1200 MPa. Take surface
finish as 0.8, size factor as 0.85, reliability factor as 0.897 for 90%

reliability. The operating temperature is �400 C and the temperature
factor may be taken 0.5. Assum the fatigue stress factor at the most
stressed section as 0.7. Determine the life of the component.

OR

Q12) a) What is stress concentration? What are the causes of stress

concentration? Explain with diagrams, methods of reducing stress

concentration. [8]

b) A cantilever beam of circular cross section, made of alloy steel 30Ni 4

Cr 1[Sut=1500 N/mm2], is fixed at one end and subjected to completely

reversed force of 1000 N at the free end. The force is perpendicular to

the axis of the beam. The distance between the fixed and free end of
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the cantilever beam is 500 mm. The theoretical stress concentraction

factor and notch sensitivity are 1.33 and 0.85 respectively. The surface

finish factor and size factor are 0.79 and 0.85 respectively. The

temperature factor and reliability factor are 0.795 and 0.868

respectively. The desired life of the beam is 55000 cycles. If the

required factor of safety is 1.5, determine the diameter of the beam.[10]
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SECTION - I

Q1) a) What do you mean by tribology? Explain the importance of tribology

in industry.  [6]
b) Explain the following properties of lubricant in brief. [6]

i) Viscosity

ii) Flash point & fire point

iii) Viscosity Index

c) Write a short note on the solid lubricants. [4]
OR

Q2) a) Compare sliding and rolling contact bearing on the basis of [8]
i) Load carrying capacity

ii) Space requirements

iii) Suitability for shock load

iv) Accessory required

v) Frictional power loss

vi) Quietness of operation

vii) Maintenance cost

viii) Overall cost

�����
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b) Explain the importance of recycling of used oils. [4]

c) Write a short note on extreme pressure additives. [4]

Q3) a) Explain following theories of friction: [8]

i) Bowden & tabor’s theory

ii) Modified adhesion theory

b) Write short note on: [8]

i) Two body & three body abrasive wear

ii) Erosion wear

OR

Q4) a) Explain following theories of wear: [8]

i) Theory of abrasive wear.

ii) Delamination theory of wear

b) Explain types of friction based on type of relative motion. [4]

c) Explain the laws of friction. [4]

Q5) a) Discuss different regimes of lubrication with the help of stribeck curve.

[6]

b) With usual notations, derive an expression for oil-film thickness in the

form. ( ) ����1c.h += [6]

c) Explain following terms with reference to hydrodynamic journal

bearings. [6]

i) Design variables

ii) Performance variables

iii) Sommerfield number

OR

Q6) a) Explain the mechanism of pressure development in hydrodynamic

lubrication. [6]
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b) Starting from two dimensional Raynold’s equation, derive following

expression for infinitely short journal bearing using usual notations.[12]

i) Pressure distribution

ii) Volume flow rate of fluid in axial direction

SECTION - II

Q7) a) Derive an equation for volume flow rate of fluid through a rectangular

slot for applying it to hydrostatic step bearings. [10]

b) Draw a typical arrangement of a hydrostatic lubrication system and

give advantages and limitations of hydrostatic bearings. [6]

OR

Q8) a) With the help of equation of load carrying capacity, obtain an equation

for optimum stiffness of a hydrostatic step bearing. [6]

b) The following data is related with the hydrostatic step bearing: [10]

i) Shaft Speed = 720 RPM

ii) Oil Film thickness = 0.16mm

iii) Shaft diameter = 500mm

iv) Recess diameter = 250mm

v) Viscosity of the lubricant = 170 SUS

vi) Specific gravity of lubricant = 0.86

vii) Specific heat of lubricant = C1.76kj/kg�

viii) Thrust load = 450 kN

Calculate:

1) Supply pressure

2) Frictional power loss

3) The flow rate in liters/min.

4) The pumping power loss

5) The temperature rise, assuming the total power loss in bearing is

converted into the frictional heat.
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Q9) a) Explain the phenomenon of squeeze film, Give examples of practical

situations where hydrostatic squeeze film could be observed. [8]

b) A rectangular plate having length to width ratio of 0.25 is approaching

towards a fixed plane with an oil film thickness between the plate and

plane 0.05mm. Load supported by the is 12kN for 4 seconds. The

viscosity of oil is 35CP. Calculate bearing length and width for final

oil film thickness as 0.01mm. Also find maximum pressure value.[10]

OR

Q10) a) Derive an equation for load carrying capacity for given instantaneous

velocity of approach and film thickness when a circular plate is

approaching a plane. Also obtain the equation for time required to

squeeze the film from h
1
 to h

2
. [10]

b) Discuss the contamination and degradation of lubricating oil and the

measures taken against it. [8]

Q11) a) Derive an equation for pressure distribution and load carrying capacity

for Rayleigh step bearing. [10]

b) Sketch different types of hydrodynamic thrust bearings and state their

specific features. [6]

OR

Q12) Write short notes on any four below [16]

a) Types of Oil seals and applications

b) Principal of elastohydrodynamic Lubrication

c) Bearing Materials

d) Lubrication in metal working

e) Economic aspects of tribology
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SECTION - I

Q1) Design and draw blanking die for a given component. [18]

a) Calculate percentage utilization.

b) Calculate press capacity required.

c) Work out dimensions for die & punch.

d) Workout centre of pressure.

e) Draw assembly drawing of die set with punch and die

OR

Q2) a) Explain types of punches with suitable sketches. [9]

b) Explain various mechanisms used in presses with suitable sketches.[9]

�����
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Q3) Design deep drawings die for a given component. [16]

a) Calculate blank size.

b) Percentage reduction and no. of draws

c) Die and punch corner radius for each draw

d) Cup size after each draw

e) Workout centre of pressure

f) Calculate press capacity for each draw

g) Draw assembly drawing of die set for last draw.

OR

Q4) a) Explain bend terminology with suitable sketch. [4]

b) Explain press brake operation suitable sketches. [6]

c) Calculate bending force required for a 2mm steel sheet of width 1m to

be bent in wiping die. The die radius used is 4mm. UTS = 500 MPa[6]

Q5) Design  progressive die for a given component [16]

a) Calculate percentage utilization

b) Calculate press capacity required

c) Work out dimensions for die & punch.

d) Workout centre of pressure.
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e) Draw assembly drawing of die set with no. of stations

OR

Q6) a) Explain hot chamber die casting with suitable sketches [8]

b) Explain types of cores used in die casting. [8]

SECTION - II

Q7) a) Discuss various guidelines to be used in selection of parting line in

forging die design with suitable sketches [8]

b) Design upset forging die for a given component. [10]

OR

Q8) a) Explain how to calculate stock size in forging die design [10]

b) Explain types of inserts used in forging die with suitable sketches [8]
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Q9) a) Explain Blow Moulding with suitable sketches [8]

b) Explain Compression Moulding suitable sketches [8]

OR

Q10) a) Explain pressure time diagram in Injection Moulding with suitable

sketches [8]

b) Explain multi-day light moulding with suitable sketches. [8]

Q11) Design an Injection Mould for given a component shown in figure [16]

OR

Q12) a) Discuss any four types of gates used in Injection Moulding with suitable

sketches. [8]

b) Explain various types of Nozzles with suitable sketches [8]

����
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[4263] - 261
T.E. (Electronics)

FEEDBACK CONTROL SYSTEMS

(2008 Pattern) (Semester - I)

Time : 3 Hours]          [Max. Marks :100
Instructions to the candidates:

1) Answers to the two sections should be written in separate books.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Distinguish between: [8]

i) Block diagram method with signal flow method.

ii) Open loop and closed loop system:

b) Find transfer function for S.F.G shown below. [8]

OR

Q2) a) Derive transfer function of DC motor position control system. [8]

������



���	
���	 �

b) Determine transfer function C(s)/R(s) from given diagram. [8]

Q3) a) The open loop transfer function of system is [10]

G(s).H(s) = K (S + 4)/(S + 2)(S + 3).

Determine complete root locus and comment on stability of control

system.

b) What are static error coefficients? Derive formula for each. [6]

OR

Q4) a) A unity feedback system has [8]

G(S) = K / S (S + 10) (S2 + 4S + 5).

Determine range of K for closed loop system to be stable.

b) Use Routh-Hurwitz criterion and determine: [8]

i) Number of roots in left of s-plane

ii) Number of roots in right of s-plane

iii) Number of roots on imaginary axis. S4 + 2S2 + 1 = 0

Q5) a) A unity feedback system has open loop transfer function as [12]

G(s) = 100 / S (1 + 0.1S) (1 + 0.2S)
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Sketch bode plot and determine:

i) Gain Crossover Frequency (wgc)

ii) Phase Crossover Frequency (wpc)

iii) Gain Margin (GM)

iv) Phase Margin (PM)

b) Write short note on Frequency Domain Specifications. [6]

OR

Q6) a) A unit step input is applied to unity feedback control system having

open loop transfer function G(s) = K/S(1 + ST).

Determine value of K and T to have Mp = 20% and resonant frequency

W
r
 = 6 rad/sec. Calculate Resonant peak Mr. [10]

b) Explain Nyquist stability criterion based on mapping theorem. [8]

SECTION - II

Q7) a) Obtain state model using signal flow approach of a system whose

transfer function is

Y(S)/U(S) = (3S + 4)/(S2 + 5S + 6). [8]

b) What is state diagram? Explain state diagram of standard state model.[8]

OR

Q8) a) Obtain state model for system represented by [8]

(d3y/dt3) + 6(d2y/dt2) + 11(dy/dt) + 10y = 3u(t)

b) Write short note on: [8]

i) State diagram of standard state model

ii) Controllability and observability
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Q9) a) Draw and explain ladder diagram for system having the following

specifications: [10]

i) Tank level control system in which a bottle is filled by opening

the outlet value.

ii) The bottles are coming for filling one after the other periodically.

iii) Assume 1 min. prefill for initialization.

b) Explain capacitance type level meter. [8]

OR

Q10) a) What is PLC? Draw and explain architecture of PLC [10]

b) Explain PD control mode, stating its characteristics. [8]

Q11) a) What are the basic steps involved in the design of Fuzzy controller?

Explain with suitable example. [8]

b) Write short note on:

i) Artificial Neuron

ii) Biological Neuron [8]

OR

Q12) a) Explain how Fuzzy logic control scheme can be applied for

temperature control of process. [8]

b) What is Fuzzy set and membership function? Explain with suitable

example. [8]
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SENSORS AND INTERFACES

(2008 Pattern) (Semester-II)

Time : 3 Hours]          [Max. Marks :100
Instructions to the candidates:

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) 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.
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SECTION - I

Q1) a) Explain with neat diagram the concept of relative humidity

measurement using psychrometers and hygrometers. [8]

b) Explain the concept of incremental optical disc shaft encoder to measure

speed of rotation of electric motor. [8]

OR

Q2) a) List various types of proximity sensors. Explain any one in detail. [8]

b) Compare thermocouple, RTD and semiconductor temperature sensors.

[8]

Q3) a) Design a signal conditioning circuit for a PT100 RTD using

Wheatsone’s bridge and instrumentation amplifier. [10]

b) Explain with neat diagram I/P and P/I converters. [8]

OR

Q4) a) Explain with circuit diagram voltage to frequency and frequency to

voltage converters. [10]

b) Write a short note on SMART and intelligent transmitters. [8]
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Q5) a) Describe working of a typical flash A/D converter for 4 bit operation.[8]

b) Explain interfacing of [8]

i) Electromechanical relay and

ii) Proximity switch to a PIC microcontroller.

OR

Q6) a) Draw and explain the interfacing of LCD to 8051 microcontroller.[8]

b) State different types of ADC and DAC and give the specifications of

an ADC. [8]

SECTION - II

Q7) a) Explain the block diagram of data logger and make comparison

between DAS and data logger. [8]

b) Write short notes on: [8]

i) IEEE 488 standard

ii) I2C bus

OR

Q8) a) Write short notes on Foundation field bus. [8]

b) Explain multichannel  DAS and enlist its objectives and applications.[8]

Q9) a) What are actuators? Give their classification and explain Piston actuators

in details. [8]

b) Explain the principle and operation of D.C motor. [8]

OR

Q10) a) What are valves ? Explain. [8]

i) Spool valve

ii) Poppet valve

iii) Rotary  spool valve

iv) Pressure control valve

b) Explain the following terms related to control valve characteristics:[8]

i) Linear

ii) Quick opening

iii) Equal percentage
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Q11) a) With block diagram explain PLC architecture. [6]

b) Explain the PLC operating cycle. [6]

c) Explain the importance of latching done in PLC with an example.[6]

OR

Q12) a) What are the various specifications of PLC? Explain them. [6]

b) How is PLC advantageous over the relay system? [6]

c) How the input channel is protected from input signal of sensors? [6]
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SEAT No. :
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[4263] - 368
T.E. (Biotechnology)
BIOSEPARATIONS - I

(Semester-II) (2008 Pattern)

Time : 3 Hours]          [Max. Marks :100
Instructions to the candidates:

1) Answer three questions from Section-I and three questions 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 - I

Q1) a) Describe the cell morphology of gram positive and gram negative

bacteria. Explain in detail how morphological changes affect the choice

selection of cell disruption process. [6]

b) State different ways of mechanical & non-mechanical cell disruption

technique. Discuss in detail methods of cell disruption with their

advantages and disadvantages. [10]

OR

Q2) a) Write a short note on ‘Bottlenecks in the field of downstream processing

of bioproducts. [8]

b) Explain in detail Rheological characteristics of fermentation broths’.[8]
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Q3) a) Explain following methods of chromatography: [10]

i) Displacement Analysis

ii) Elution Analysis

b) Define the following terms with suitable formulae: [8]

i) Resolution

ii) Retention time

iii) Separation factor

iv) Back Pressure

OR

Q4) a) What is thin layer chromatography? Describe the working procedure

of TLC. [6]

b) Discuss the concept of ‘Tailing’. Explain in detail quality criteria for

ideal chromatographic separation. [6]

c) A chromatographic separation of a two component samples on a 60cm

column gave the retention of two solutes X1 and X2 as 2.7 and 3.3

minute with base widths of the two chromatographic peaks being 0.24

and 0.3 minutes respectively. Calculate: [6]

i) No. of theoretical plates

ii) Plate Height

iii) Resolution of two peaks

Q5) a) Explain with a neat sketch the construction and working of Disc stack

centrifuge. List out  its application. [8]

b) What is Osmosis? Explain the principle of reverse osmosis with detail

applications. [8]
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OR

Q6) a) What is ultra filtration? Explain with neat sketches different modes of

operation in ultrafiltration. [8]

b) The centrifugal separation of a biomass of 80 m sized cells of density

1040kg/m3 was carried out in a tabular centrifuge having diameter of

15cm and rotating at 1200 rpm. Calculate: [8]

• The residence time if the distance between the liquid surface and

the axis of rotation was 0.8 cm, the liquid density and the liquid

viscosity were 1000 kg/m3 and 0.013g/cm.s respectively.

• What would be the volumetric capacity of the centrifuge if its

length was 40 cm?

• Calculate the sigma factor

• What will be the time required for centrifuging 1000 lit of broth?

SECTION - II

Q7) a) Explain basic principle of solvent extraction. How partition co-efficient

plays important role in solvent extraction processes? [8]

b) Explain in detail construction and working of rotary drum dryer and

freeze dryer with a neat sketch. [10]

OR

Q8) a) Draw a neat sketch of saturation curve and explain steps involved in

crystallization process [8]

b) What is drying? Define terms bound moisture content and unbound

moisture content with one example. [4]

c) Draw a neat sketch of drying rate curve and explain how drying takes

place in four stages. [6]
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Q9) What is the scope of bioseparation techniques in research field? Explain

how it differs from scope in industries. [16]

OR

Q10) What is scale up? Explain its importance in process economics aspect by

giving one detailed case study. [16]

Q11) What are the processes used for the recovery of intracellular and extracellular

products during primary recovery stage. [16]

OR

Q12) Write a detail note on ‘Separation of Secondary Metabolites’ with example.

[16]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4263] - 234
T.E. (Production)

PRODUCTION MANAGEMENT
(2008 Pattern) (Semester - I)

Time : 3 Hours]           [Max. Marks :100
Instructions to the candidates:

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) Use of the logarithmic tables slides rule, Mollier charts, electronics pocket

calculator and   steam tables is allowed.
5) Assume suitable data, if necessary.

����

SECTION - I
Unit - I

Q1) a) With the help of block diagram, explain the process of production
system. [8]

b) Define Operation Management and discuss the history of Operations
Management. [8]

OR

Q2) a) Compare the types of Production system with any eight characteristics.
[8]

b) Define Production, Production Management and state the objectives
of Production Management. [8]

Unit - II

Q3) a) Explain with the help of block diagram functions of Production
Planning and Control. [8]

b) With the help of figure explain the stages in Product Life Cycle. [8]

OR

Q4) a) Differentiate between Production Planning and Production Control.[8]
b) What are the objectives of PPC? Explain the essential information

required for production planning. [8]
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Unit - III

Q5) a) Define Plant Layout, Explain the factors influencing plant layout.[10]
b) Consider a following assembly network relationship of a product.

maximum three tasks can be combined in one workstation

Operation Immediate Duration (Min)
No. Preceding Task

1 - 3

2 A 2

3 A 5

4 B 4

5 B 8

6 C 2

7 E 4

8 G 6

i) Draw the precedence diagram [2]
ii) What is the desired cycle time? [2]
iii) What is the theoretical number of workstation? [2]
iv) What are the efficiency and balance delay of the solution obtained?

[2]
OR

Q6) a) Define Material Handling System. State the principles of Material
Handling system. [10]

b) Explain different types of Material handling equipments with its
applications. [8]

SECTION - II
Unit - IV

Q7) a) Define Sales forecasting. What are the short term and long term
objectives of sales forecasting? [8]

b) Calculate the trend of sales using 3 & 4 years moving average sales
data for the years as given below : [10]

Years 1985 86 87 88 89 90 91 92 93 94 95

Sales 12 15 14 16 18 17 19 20 22 25 24

Forecast the demand for the year 1996.

OR
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Q8) a) Explain any two methods of Sales forecasting. [8]
b) Find the coefficient of correlation between of production and sales

price for which data is as [10]

Period 1 2 3 4 5 6

Cost 100 118 130 142 160 175

Price 125 140 152 164 188 198

Unit - V

Q9) a) Explain Forward and Backward scheduling in detail. [8]
b) There are seven jobs each of which has to go through the machines M1

and M2 in the order of M1M2. Processing time in hours are given as :

Jobs 1 2 3 4 5 6 7

Machine M1 3 8 7 4 9 8 7

Machine M2 4 3 2 5 1 4 3

Machine M3 6 7 5 11 5 6 12

Determine a sequence of these jobs that will minimize the total elapsed
time and idle time associated with machine M2 and machine M3. [8]

OR

Q10)a) Explain in brief steps involved in scheduling. [8]
b) The activity details and their predecessors are given below along with

their activity times. Construct the network diagram and compute the
critical path. [8]

Activity Predecessors Activity Time
(Weeks)

A -- 8
B -- 12
C -- 16
D C 8

E A,B 16

F E,D 8

G D 6

H F, G 6
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Unit - VI

Q11)a) Explain in short Just-in-Time (JIT) system. [8]

b) List the advanced manufacturing philosophies and explain any two of

them. [8]

OR

Q12)a) Write a short note on Lean Manufacturing. [8]

b) Explain in short Energy Audit. [8]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4263] - 235
T.E. (Production Engineering)

CUTTING TOOL ENGINEERING
(2008 Pattern) (Semester - I)

Time : 3 Hours]           [Max. Marks :100
Instructions to the candidates:

1) Attempt one question of each unit from Section - I and Section - II.
2) Answers to the questions should be written in separate books.
3) Draw neat diagram wherever necessary.
4) Assume suitable data, if required.
5) Drawing could be made through proportional free hand sketches.
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SECTION - I
Unit - I

Q1) a) Sketch Merchant’s circle and explain the different equations involved.
State the various assumptions made. [7]

b) During the metal cutting test under orthogonal cutting it was found
that cutting force is 1000 N and feed force is 900 N when the cutting
at 30 m/min, the rake angle of tool is 10 degree, shear plane angle was
found to be at 29 degree, find [8]
i) Shear velocity,
ii) Chip flow velocity,
iii) Work done per minute in shearing the metal and work done against

friction.
c) Explain chip contraction coefficient. How is the chip contraction

coefficient used to measure the degree of plastic deformation? [5]

OR

Q2) a) State the requirements of tool dynamometers. What is the basic principle
on which tool dynamometers works. [7]

b) While machining C-20 steel with a triple carbide tool of 0-8-6-7-10-
70-1 mm (ORS), the following forces have been recorded on a two
dimensional dynamometer-cutting force 1200N, Feed force-700N,
feed-0.2mm/rev, depth of cut-2mm and chip thickness –0.4mm
calculate-chip thickness ratio, shear plane angle, coefficient of friction,
shear force, frictional force, specific energy of friction. [8]

c) Explain the conditions that leads to continuous chip, discontinuous
chip and BUE chip formation. [5]

������
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Unit - II

Q3) a) Describe the special features of the following tool materials and state
their applications : [8]
i) HSS,
ii) Ceramics.

b) With the help of necessary diagram, illustrate the basic parts and the
geometric elements of hand reamer. [7]

OR

Q4) a) What is negative rake inserts and positive rake inserts? Explain any
one method of clamping and tooling system for external turning tool
holder. [7]

b) Explain with suitable sketches following tooth characters of a face
milling cutter : [8]
i) axial and radial rake angle,
ii) face and peripheral relief angle,
iii) face cut edge angle,
iv) peripheral cut edge angle,
v) chamfer.

Unit - III

Q5) a) What are the various factors which leads to maximum temperature of
cutting tool? Discuss heat dissipated by [7]
i) chip,
ii) tool,
iii) work for a turning operation.

b) Following data were obtained for a turning operation of C-30 steel
using HSS tool [8]

i) for cutting velocity of 20m/min, tool life was 150 min,

ii) for cutting velocity of 25m/min, tool life was 30 min. find out
optimum cutting speed and corresponding tool life for minimum
cost for machining operation, for k

1
 = Operating cost 20 paise/

Min, K
2
 = Tool cost/cutting edge, 2 Rs/tool failure, tc = tool

changing time 2 min.

OR
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Q6) a) What do you understand by machinability? Explain the different criteria
of measuring the machinability rating [7]

b) A 60 minute tool life was obtained while turning operation for following
data V= cutting speed = 30 m/min, f = feed = 0.3 mm/rev, d = depth
of cut = 2.5mm
Calculate the change in tool life if the cutting parameters are
changed by 20% individually and also taken together. Use tool life
equation = VT0.13 f 0.77 d0.37 = C [8]

SECTION - II
Unit - IV

Q7) a) Enumerate the various considerations for designing broach. Also draw
a typical sketch of key way broach and show its various elements. [8]

b) Design a circular form tool graphically for following job shown in fig.
1 Rake angle = 120, Relief angle = 100, Minimum chip disposal
thickness = 5mm. [7]

OR

Q8) a) With neat sketch explain the various design aspect of a reamer. [7]
b) Draw a neat sketch of a slab mill cutter with its nomenclature. [8]

Unit - V

Q9) a) Discuss the principle of perpendicular locating planes. [5]
b) Write a short note on : [10]

i) box type of jig,
ii) Economics of jig and fixture

OR
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Q10)a) Write a note on : [10]
i) Modular fixture,
ii) different elements of jig and fixture

b) Fixed in considering the machining of component, two schemes are
suggested

i) A turning fixture costing Rs. 4000, saving 16 paise/piece on
previous method and costing Rs. 30 to setup.

ii) A milling fixture costing Rs. 6000, saving 28 paise/piece on
previous method and costing Rs. 70 to set up for above two
schemes Burdon applied on labour savedis 0.05, yearly bank
interest 10%, annual allowance for taxes and maintenance is 10%
and 11% respectively, Number of pieces manufactured per year =
20,000. which will be the better fixture to employ, assuming that
the type of components is liable to change or become obsolete in
four year. [5]

Unit - VI

Q11)Design a jig for drilling 2 holes of Φ 7.5mm for a component shown in
fig. no. 2 [20]

OR

Q12)Design a milling fixture to mill a slot of 2.5mm for a component shown in
fig. no. 2. [20]
Draw minimum two views of your design and, show the component in
position, name all important elements in drawing, write a part list of your

design and draw detail view for locating, clamping, and bushing.

����
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 3

[4263] - 251

T.E. (Electrical Engineering)

ENGINEERING ECONOMICS & MANAGEMENT

(2008 Pattern) (Semester - I)
Time : 3 Hours]           [Max. Marks :100

Instructions to the candidates:

1) Answer any one question from each unit.

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

3) Figures to the right indicate full marks.
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SECTION - I

Unit - I

Q1) a) What do you mean by organisation? Distinguish between public

company & private company. [8]

b) Explain the following types of business organisation [8]

i) Private public partnership.

ii) Co-operative society’s.

OR

Q2) a) Define Economics. Discuss its nature & scope. [8]

b) What is the role of Govt. in Macro. Economics. [8]

Unit - II

Q3) a) What are the various functions of management? [8]

b) Elaborate the contribution put forth by ‘Henry fayol’ towards evolution

of management thoughts. [8]

OR
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Q4) Explain the following terms : [16]
a) ISO-standards. b) Lean Manufacturing.
c) EOQ. d) Inventory Management.

Unit - III

Q5) a) What is ‘Marketing Management’? Explain the various functions of
marketing management? [9]

b) Write a short note on : [9]
i) Marketing Planning.
ii) Marketing Research.

OR

Q6) a) Explain the various methods of costing. [9]
b) What do you mean by Merger & Acquisition? What are the advantages

of Merger & Acquisition. [9]

SECTION - II
Unit - IV

Q7) a) Define Motivation. Explain ‘Maslow theory’ of motivation in detail.
[8]

b) Explain ‘X & Y’ theory of motivation. [8]

OR

Q8) a) What is the role played by Govt. to promote ‘Entrepreneurship’ culture
in India. [8]

b) Explain different styles of leadership. [8]

Unit - V

Q9) a) What is Industrial Relation? Discuss scope & objectives of Industrial
Relation. [8]

b) Explain the concept of labour welfare. [8]

OR
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Q10)a) What is the meaning of the term ‘Personality’? How can personality be

developed. [8]

b) Explain the following terms : [8]

i) Professional Ethics.

ii) Process of learning.

Unit - VI

Q11)a) What do you mean by Disaster Management? Explain its scope &

Importance. [9]

b) State & Explain various types of disasters. [9]

OR

Q12)Prepare a detail Disaster Management plan for ‘Tsunami’. [18]
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Total No. of Questions : 12]
SEAT No. :

[Total No. of Pages : 4

[4263] - 253
T.E. (Electrical)

ELECTRICAL MECHINES - II
(2008 Pattern) (Sem. - I)

Time : 3 Hours]           [Max. Marks :100
Instructions to the candidates:

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) Figures to the right indicate full marks.
5) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

calculator is allowed.
6) Assume suitable data, if necessary.

����

SECTION - I

Q1) a) What is meant by short circuit ratio in case of alternator. Elaborate its

significance. [4]
b) A three phase 50 Hz 2 pole star connected alternator generates 6 kV

between lines on open circuit. It has 54 slots with 4 conductors per

slot. The pitch of the coils is less than the pole pitch by 2 slots.

Assuming sinusoidal flux distribution, find the flux per pole. [6]
c) A 100 kVA 3000V, 50Hz, 3 phase star connected alternator has

effective armature resistance of 0.2Ω. The field current of 40A produces

short circuit current of 200A and an open circuit emf of 1040V (line).

Calculate the full load voltage regulation at 0.8 lagging p.f. and 0.8

leading p.f. [8]

OR

Q2) a) Compare salient pole type construction with non salient pole type

construction in case of 3 phase alternator. [4]
b) State different methods of finding voltage regulation of alternator.

Which method gives more accurate results? Why? [4]

������
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c) A 10 kVA, 440V, 50Hz, 3 phase star connected alternator has the
open circuit characteristics as given below.

If (Amp) 1.5 3 5 8 11 15

Voc line (Volts) 150 300 440 550 600 635

with full load zero p.f., the excitation required is 14 Amp to produce
500V of terminal voltage. On short circuit, 4 Amp excitation is required
to give full load current. Determine voltage regulation at full load 0.8
p.f. lagging. Neglect Ra. [10]

Q3) a) State three important features possessed by 3 phase synchronous motor.
What do you mean by ‘V’ curves and Inverted ‘V’ curves of
synchronous motor. [6]

b) A 10 kVA, 380V, 50Hz 3 phase star connected salient pole alternator
has direct axis and quaderature axis synchronous reactance of 12Ω &
8Ω respectively. The armature has resistance of 1Ω per phase. The
generator delivers rated load at 0.8 p.f. lagging with the terminal voltage
being maintained at rated value. Calculate the excitation voltage of
alternator (line value). [6]

c) State necessary conditions of synchronisation of 3 phase alternators.[4]

OR

Q4) a) A 2 MVA, 3 phase 8 pole alternator is connected to 600V, 50Hz
busbar & has synchronous reactance of 4Ω per phase. Calculate the
synchronizing power and synchronizing torque per mechanical degree
of rotor displacement at no load. Assume normal excitation. [6]

b) A synchronous motor has synchronous reactance of 10Ω per phase
and negligible resistance. It takes an input power of 5 kw per phase
when operating at 250 V per phase. Find its induced ent and angle of
retard. Assume unity power factor. [6]

c) Explain the dark lamp method used for synchronizing of alternators.[4]

Q5) a) Write a short note on 3 phase synchronous Induction Motor. [8]
b) Why v/f ratio is to be kept constant for speed control of Induction

Motor. With neat circuit diagram, explain speed control of 3 phase
Induction Motor using rotor resistance control. [8]

OR
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Q6) a) Write a short note on 3 phase Induction voltage regulator. [8]

b) Explain operation of 3 phase Induction motor as an induction generator.

State its advantages & applications. [8]

SECTION - II

Q7) a) What do you mean by universal motor? Compare the performance on

a.c. and d.c. supply. [6]

b) Draw the phasor diagram of a plain series motor and explain it ignoring

leakage fluxes, magnetising current and currents in short circuited

armature coils. [6]

c) What are the types of compensated series motor? Describe each with

circuit diagram. [6]

OR

Q8) a) Describe in detail the transformer and rotational e.m.f’s in plain series

motor. [6]

b) What do you mean by commutation in compensated series motor?

State the methods to improve the commutation? [4]

c) Draw the circle diagram of a plain a.c. series motor and describe how

to find out motor input, torque, output & speed. [8]

Q9) a) Explain principle of operation of linear Induction motor. Draw it’s

characteristics. State its important applications. [8]

b) Explain the construction, working and applications of permanent

magnet type stepper motor. [8]

OR

Q10)a) Define time & space harmonics. What are their effects on an Induction

motor and synchronous generator. [8]

b) Describe the working, characteristics and applications of permanent

magnet D.C. motor. [8]
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Q11)a) What are the methods to make single phase Induction motors self

starting? Explain in detail operation, characteristics & applications of

capacitor start motors. [8]

b) What are the tests to determine the parameters of a equivalent circuit of

a single phase induction motor? Draw and explain the equivalent circuit

of a single phase induction motor, without considering losses. [8]

OR

Q12)a) Explain the double revolving field theory in case of single phase

induction motor. Hence draw its torque - speed characteristics. [8]

b) A 220V, single phase induction motor gave the following tests :

Blocked rotor test : 120V, 9.6A, 460W.

No load test : 220V, 4.6A, 125W.

The stator winding resistance is 1.5Ω and during the blocked rotor

test, the starting winding is open. Determine the equivalent circuit

parameters. Also find the core, frictional and windage losses. [8]
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[4263] - 230-A
T.E. (Automobile)

VEHICLE BODY ENGINEERING
(2008 Pattern) (Semester - II)

Time : 3 Hours]           [Max. Marks :100
Instructions to the candidates:

1) Answer three questions from Section I and three questions 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) Use of calculator is allowed.
6) Assume suitable data, if necesaary.
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SECTION - I

Q1) a) List and explain the component of aerodynamic drag. [8]
b) Calculate aerodynamic drag of a car running at 70 km/h and having

frontal area 2.8 m2, dimensionless drag coefficient is 0.28, ambient
temperature is 30°C and gas constant for air is 287 SI units, atmospheric
pressure is 1.03 bar. [8]

OR

Q2) a) Explain with neat sketch constructional features of wind tunnel. [8]
b) What are various aerodynamic forces and moments acting on vehicle

while in motion. [8]

Q3) a) Sketch five types of cars classified as per styling forms. Write two
constructional features of each with application. [10]

b) Explain the terms visibility and blind area. [6]

OR

Q4) a) Sketch and explain typical car body nomenclature terms. [10]
b) Explain various safety features you would incorporate in car body. [6]
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Q5) a) Prepare a suitable layout for seating layout for luxury bus with their
features. [6]

b) Explain the difference between frame and shell construction. [6]
c) What factor you will consider for designing a passenger vehicle carrying

passenger within city area. [6]

OR

Q6) a) Write six difference between double deck bus and single deck bus.[6]
b) What are motor rules regarding driver seats. [6]
c) List four factor considered for design emergency door. [6]

SECTION - II

Q7) a) What factors you will consider for designing a commercial vehicle
carrying? [8]
i) LPG gas from Mumbai to Kolhapur.
ii) Milk form Pune to Mumbai.
iii) Heavy unshaped component form Delhi to Mumbai.

b) List six major requirement of driver cabinet. What factor to be
considered to design driver cab for truck. [8]

OR

Q8) a) Sketch the different types vehicle body also write their features and
application. [8]

b) What are the different design consideration for commercial vehicle
body work? [8]

Q9) a) What is open integral structure? Explain how structure take bending
and torsion with neat diagram. [10]

b) Explain shear pannel method of structural analysis of vehicle body.[6]

OR

Q10)a) What is close integral structure? Explain how structure take bending
and torsion with neat diagram? [10]

b) Define and explain with sketches working and non-working joints.[6]
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Q11)a) Write and explain safety devices which are in incorporated in the vehicle.
[6]

b) What is ergonomics. How it can be applied in designing drivers seat in
luxury bus. [6]

c) Explain how to obtain tensional rigidity in open structure. [6]

OR

Q12)a) Explain why and how energy absorbing system is used in automobile.[6]
b) Sketch the different seat used in automobile. [6]
c) Explain the any two safety system used in Automobile. [6]
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[4263] - 239
T.E. (Production) (Common to Prod. S/W)

NUMERICAL TECHNIQUES AND DATABASE
(2008 Pattern) (Sem. - II)

Time : 3 Hours]           [Max. Marks :100
Instructions to the candidates:

1) Answer any one question from each unit.
2) Answers to the two sections should be written in separate books.
3) Neat diagrams must be drawn wherever necessary.
4) Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.
6) Assume suitable data, if necessary.
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SECTION - I
Unit - I

Q1) a) What are the advantages and limitations of database processing? [5]
b) Explain the entity-relationship model with a suitable example. [5]
c) Explain the various components of DBMS with a neat sketch? [6]

OR

Q2) Explain the following : [16]
a) Data types used in SQL.
b) Hierarchical and Relational database management systems.
c) Data models.

Unit - II

Q3) a) Explain with an example the primary key and foreign key concepts in
databases. [6]

b) Create a table ‘emp’ with the following columns by assuming suitable
data type and size with correct syntax in SQL. [4]
Emp_id, Ename, City, State, Salary, Age, Hire_date

c) Give an expression in SQL to solve each of the following queries :[6]
i) Find the names of all employees whose name starts with ‘Ma’.

ii) List all the employees name and salary whose age is less than 20 years.

iii) Select the employees whose salary is between Rs. 10000 and Rs. 60000.
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OR

Q4) a) Explain the use of compound conditions AND, OR, Joining in SQL
programming with an example? [6]

b) Explain the following with reference to SQL programming :  [10]
i) Principles of NULL value.
ii) Grouping data from tables.
iii) Any four aggregate functions.

Unit - III

Q5) a) Define electronic commerce. List the consumer’s benefits of electronic
commerce? [7]

b) What is electronic fund transfer? How does it work? [6]
c) Explain the difference between conventional and artificial intelligent

computing. [5]

OR

Q6) Explain the following in brief : [18]
a) Data warehousing.
b) Intelligent agents.
c) Electronic data interchange.
d) IT in marketing and sales system.

SECTION - II

Unit - IV

Q7) a) Write a C program to determine the area of a triangle using the formula

area = ))()(( csbsass −−− , where s = 
2

cba ++
. [6]

b) Compute the percentage of error in the time period T = 2.Π.
g

l
 for

l = 1m, if the error in the measurement of l is 0.01 [5]

c) Find a real root of ex = 3.x by bisection method. [5]
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OR

Q8) a) If u = 2.V6 – 5.V, find the percentage error in u at V = 1, if error in V is

0.05 [5]

b) Given a circle x2 + y2 = c, write a C program to determine whether a

point (x, y) lies inside the circle, on the circle or out side the circle.[6]

c) Perform 4 iterations of the Gauss-Seidal method for finding the solution

of the linear system of equations : Assume the initial approximation as

x
1
 = 0.6, x

2
 = –0.2 and x

3
 = 0.5 [5]

4x
1
 – 2x

2
 + x

3
 = 4

x
1
 + 2x

2
 + x

3
 = 0.75

3x
1
 – 3x

2
 + 5x

3
 = 5.5

Unit - V

Q9) a) Fit a second degree parabola to the following data taking y as dependent

variable : [8]

x 1 2 3 4 5 6 7 8 9

y 2 6 7 8 10 11 11 10 9

b) Use Lagrange’s interpolation formula to fit a polynomial to the data

x  : –1 0 2 3

u
x
 : –8 3 1 12

Hence or otherwise find the value of u1 [8]

OR

Q10)a) Write an algorithm for solving the interpolation using Newton forward

difference method? [8]

b) Compute f (27) from the following data using Lagrange’s interpolation

formula : [8]

x       : 14 17 31 35

f (x)  : 68.7 64.0 44.0 39.1
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Unit - VI

Q11)a) Solve the elliptic equation u
xx

 + u
yy

 = 0 for the following square mesh

with shown boundary values. Iterate until the maximum difference

between two successive values at any point is less than 0.001. [9]

b) Given dy/dx = y – x, y(0) = 2. Find y(0.1) and y(0.2) correct to four

decimal places using Runge – Kutta method. [9]

OR

Q12)a) Solve the differential equation d4y/dx4 – 16y = x for y(0.25), y(0.5) and

y(0.75) using finite difference method, given that y(0) = 0, y” = 0,

y(1) = 0 and y’(1) = 0. [9]

b) Solve dy/dx = yz + x, dz/dx = xz + y by using Runge – Kutta method

given that y(0) = 1, z(0) = –1 for y(0, 1), z(0, 1). [9]
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[4263] - 244
T.E. (Production Sandwich)

PRODUCTION & INDUSTRIAL MANAGEMENT - II
(2008 Pattern) (Sem. - II)

Time : 3 Hours]           [Max. Marks :100
Instructions to the candidates:

1) Answer Q1 or Q2, Q3 or Q4, Q5 or Q6 from Section I, Q7 or Q8, Q9 or Q10,
Q11 or Q12 from Section II.

2) Answers to the two sections should be written in separate answer books.
3) Figures to the right indicate full marks.
4) Neat diagrams must be drawn wherever necessary.
5) Assume suitable data, if necessary.
6) Use of logarithmic tables, slides rule, Mollier charts, electronic pocket

calculator and steam tables is allowed.
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SECTION - I
Unit - I

Q1) a) Explain ABC Analysis. [6]
b) Explain Enterprise Resource Planning (ERP). [8]
c) Explain the concept of equilibrium in supply and demand. [4]

OR

Q2) a) Explain different forms and function of Money. [8]
b) Explain EOQ. [6]
c) Explain Law of Demand. [4]

Unit - II

Q3) a) Discuss Time estimate and Time standard. [8]
b) Explain the important parameters in Process sheet. [8]

OR

Q4) a) Discuss the general considerations while deciding sequence of
machining operations. [8]

b) What are the functions of Process engineering?  [8]
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Unit - III

Q5) a) What is the Purpose and utilization of Tolerance chart? [8]
b) Discuss different types of tool holders. [8]

OR

Q6) a) Explain in brief Basic manufacturing processes. [8]
b) Define 3-2-1 location system. [8]

SECTION - II
Unit - IV

Q7) a) Discuss Single and Double sampling plan. [8]
b) Discuss types of quality characteristics. [8]

OR

Q8) a) Discuss Producers and Consumers risk. [8]
b) Explain Construction of C chart. [8]

Unit - V

Q9) a) Discuss Deming’s 14 Points in detail. [12]
b) What is Poka Yoke? [4]

OR

Q10)a) Explain Quality Function Deployment (QFD). [8]
b) Explain Concurrent engineering. [8]

Unit - VI

Q11)a) Explain Fault Tree Analysis. [8]
b) State the elements of Quality System. [8]
c) Define “TPM”. [2]

OR

Q12)a) Explain the concept of “Total Productive Maintenance”. [8]
b) Explain Taguchi Method. [8]
c) Define : Reliability. [2]
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[4263] - 288

T.E. (Instrumentation & Control)

PROCESS LOOP COMPONENTS

(2008 Pattern) (Semester - II)
Time : 3 Hours]           [Max. Marks :100

Instructions to the candidates:

1) Answers to the two sections should be written in separate answer 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.
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SECTION - I

Q1) a) Define & explain the following using a typical level loop. [10]

i) Process. ii) Disturbance.

iii) Manipulated Variable. iv) Load variable.

v) Controlled Variable.

b) A sensor outputs a voltage ranging from 0 to 30 mV. For interface to

an ADC the signal needs to be in the range of 0 to 2.5V. Develop the

signal conditioning circuit. [8]

OR

Q2) a) Draw P & ID symbols for the following & give examples for the same.

i) Control valve. ii) Hydraulic signal.

iii) I/P converter. iv) High/Low alarm.

v) Orifice. [10]

b) Resistances in a bridge circuit are R
1
 = R

2
 = R

3
 = 130Ω. R

4
 = 131Ω. If

the supply voltage is 12V. Find the offset voltage. Also design a signal

conditioning circuit to get output 0 to 5V. [8]
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Q3) a) Draw block diagram of Digital controller. Give the advantages of digital
controller over analog controller. [8]

b) Explain the following terms related to various control actions. [8]
i) Offset ii) Neutral zone,
iii) Integral time, iv) Rate gain

OR

Q4) a) What is reset windup? How to overcome reset windup? [8]
b) Discuss the role of process characteristics in selecting the type of

controller.  [8]

Q5) a) What is mean by tuning of controller. List various methods of controller
tuning. Explain Ultimate cycle method (Ziegler and Nichols). [8]

b) Write & explain the equations for position & velocity algorithm for
digital controller. [8]

OR

Q6) a) Explain Quarter Amplitude decay ration for tuning of controller. [8]
b) Explain various criteria used for tuning of controllers. [8]

SECTION - II

Q7) a) Explain architecture of PLC and give its specification. [10]
b) State the limitations of a relay based system. [8]

OR

Q8) a) Explain with following wrt PLC. [10]
i) Ladder diagram, ii) Rung,
iii) Scan Time, iv) Watch dog timer

b) Develop physical ladder diagram for tank level system. Assume suitable
data. [8]

Q9) a) Explain following terms related to control valve : [8]
i) Rangeability. ii) Valve Capacity (Cv).

iii) Yoke. iv) Valve stem.

b) Explain Inherent and installed characteristics of control valve. [8]
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OR

Q10)a) How a positioner enhances the performance of control valve. [8]

b) Explain fail safe action [Air to Open (ATO) and Air to Closed (ATC)

valve applications]. [8]

Q11)a) Explain cavitations and flashing in details. [8]

b) Explain effects and remedies for cavitations and flashing. [8]

OR

Q12)Write short notes on : [16]

a) Control valve sizing (Cv).

b) Selection criteria of control valve.
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[4263] - 319

T.E. (Petroleum Engineering)

NATURAL GAS ENGINEERING

(2008 Pattern) (Semester - II)
Time : 3 Hours]           [Max. Marks :100

Instructions to the candidates:

1) Answer three questions from each section.

2) Answers to the two sections must be written in separate answer books.

3) Questions 4 and 8 are compulsory.

4) Figures to the right indicate full marks.

5) Neat diagrams should be drawn wherever necessary.

6) Use of a non-programmable calculator is allowed.

7) Assume suitable data if necessary and clearly state it.

8) Graph of z factor attached.

����

SECTION - I

Q1) Given the gas mixture whose composition is shown below

Component Mole Fraction, yi Critical Temp, Tci(deg R) Critical Pressure, Pci(psia)

C1 0.8 343.3 666.4

C2 0.12 549.9 706.5

C3 0.06 666.1 616

n-C4 0.02 765.6 550.6

Calculate the density of this gas mixture at 1000 psi and 150 degree F,

treating it as

a - Ideal gas

b - Real gas

What is the error in % between the calculated densities above? [16]
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Q2) a) Explain the flow meter constants. [6]

b) Determine the gas flow rate through an orifice meter for the following

conditions [10]

i) Hw = 40 in. of water ii) Pf = 143 psig (measured upstream)

iii) Tf = 84 deg F iv) Psc = 14.4 psia

v) Tsc = 60 deg F vi) D = 4.026 in.

vii) Do = 1.50 in. viii) γg = 0.7

ix) Y = 0.9971 x) Z = 0.98

xi) Fb = 460.79

Q3) a) Explain in detail, the various types of flow regimes that affect the

Inflow Performance Curve. [6]

b) Given Data :

i) Pr = 5100 psia ii) Re = 2100 ft

iii) H = 30 ft iv) k = 15 md

v) Rw = 0.45 ft vi) γg = 0.7

vii) Tr = 200 deg F viii) S = 0

ix) Pwf = 0, 1000, 2000, 3000, 4000, 5000 psia

Calculate the inflow performance curve relationship using pressure squared

approach. [10]

Q4) Write short notes on the following : [18]

a) Phase diagram of a gas reservoir.

b) Tubing intake curve.

c) Gas flow metering.

SECTION - II

Q5) Draw a process flow diagram and explain the removal of CO
2
 in a gas

stream. [16]

Q6) Compare and contrast centrifugal and reciprocating compressors. [16]
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Q7) Using the following data, calculate the flow capacity of the pipeline, using

the Weymouth, Panhandle A and Panhandle B equations. Which is the

best? Why? [16]

a) P1 = 900 psia b) P2 = 600 psia

c) d = 25.375 in. d) L = 100 miles

e) γg = 0.67 f) T avg = 505 deg R

g) Z avg = 0.846

Q8) Write short notes : [18]

a) Impurities in NG stream.

b) Compression cycles on a mollier chart.

c) Derive any pipeline flow equation.
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[4263] - 320

T.E. (Petroleum Engineering)

PETROLEUM EQUIPMENT DESIGN AND DRAWING

(2008 Pattern) (Semester - II)
Time : 3 Hours]           [Max. Marks :100

Instructions to the candidates:

1) Question Nos. 1 and 5 are compulsory. Out of the remaining attempt 2
questions from Section - I and 2 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) Figures to the right indicate full marks.

5) Assume suitable data, if necessary.
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SECTION - I

Q1) a) Describe “General Design Procedure” in detail. [8]

b) Describe different types of keys and Explain design procedure of square

key. [8]

c) What is Factor of safety? [2]

Q2) a) Derive an expression for length of open belt. [6]

b) A helical spring is made of a wire of 8 mm diameter and has outside

diameter of 86 mm. If permissible shear stress is 400 MPa and modulus

of rigidity is 85 kN/mm2. Find axial load which the spring can carry

and deflection per active turn. [6]

c) Give detailed classification of pumps. [4]

Q3) a) Length of 5" × 4.276", 19.5 ppf Drill Pipe is 10000 ft

Length of 6" × 3" Drill Collar is 1200 ft

Borehole diameter = 8"

Mud Weight = 11.5 ppg

������
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Double acting Duplex Pump :- liner diameter = 6"
Piston rod diameter = 2.5"
Stroke length = 16"
Pump efficiency = 90%
Pump RPM = 110

Calculate : -
i) Pumping capacity
ii) No. of pump cycles and time required for one cycle of mud

circulation.
iii) If the hole is filled up after tripping 12 stands of drill pipe

from a mud tank of 10 ft width and 20 ft length what will be
drop of mud level in pit. [12]

b) Explain different modes of chain failure. [4]

Q4) a) A solid CI iron disc 1m in diameter and 0.2 m thick, is used as a
flywheel. It is rotating at 400 rpm. It is bought to rest in 1.5 sec by means
of a brake. Calculate :

i) the energy absorbed by brake,
ii) torque capacity of brake. [8]

b) Classify gears. [4]
c) Considering Drill String as a hollow shaft, which types of stresses will

induce in it during drilling operation? And why? [4]

SECTION - II

Q5) a) Classify and explain the different types of heat exchangers in detail
with neat sketches. [10]

b) Explain design procedure in detail for fixed roof cylindrical tank with
necessary formulae. [10]

Q6) a) In a mixing operation a shaft of 60 mm in diameter, transmits a torque
12400 kg-cm. A square key is used whose length is equal to 1.5 times
the shaft diameter and whose one side is equal to ¼th of shaft diameter.
Determine the dimensions of key and check the key for its induced
shearing and crushing stresses. Also determine factor of safety of key
in shear and crushing when yield stress in shearing and crushing are
3900 kg/cm2 and 4650 kg/cm2 respectively. [7]

b) Enlist types of three phase separators and explain any two with neat

sketches. [8]
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Q7) a) Write design considerations of subsea crude oil storage tank in detail.

[10]

b) What is breather valve? Explain. [5]

Q8) a) A cylindrical pressure vessel 1.8m in diameter and 5m in height is

subjected to an internal pressure of 8kg/cm2. Corrosion allowance is 2 mm.

If the vessel is fabricated as :

Class B vessel with J = 0.85

Class C vessel with J = 0.5 and J = 0.7

What will be the minimum thickness of vessel?

If a strip of suitable size is welded all along the longitudinal joint,

(joint efficiency = 1.0) what will be the thickness of vessel and how

much percentage saving in the material can be achieved? [10]

b) For pressure vessel, Describe Skirt support, and Bracket support. [5]
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[4263] - 330
T.E. (Petrochemical Engg.)

PROCESS EQUIPMENT DESIGN & DRAWING
(2008 Pattern) (Semester - II)
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Instructions to the candidates:

1) Answers three questions from each section. Que. 5 and Que. 10 are compulsory.
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 table is allowed.
6) Assume suitable data, if necessary.
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SECTION - I

Q1) a) How codes and standards are helpful for designing of any equipment?
Discuss with help of example/case study, what different problem may
arise if Standards & Codes are not used for any design. [6]

b) What are the factors on which selection of material depends for
equipment design? [6]

c) Discuss the steps involved in design activity. [4]

OR

Q2) a) What do you mean by stress concentration? What are the causes of
stress concentration? How it can be reduced? [8]

b) Discuss the role of Equipment design in Process design of any process.
[8]

Q3) a) An open belt 100 mm wide connects two pulleys mounted on parallel
shafts with their centers 2.4 m apart. The diameter of the larger pulley
is 450 mm and that of the smaller pulley 300 mm. The coefficient of
friction between the belt and the pulley is 0.3 and the maximum stress
in the belt is limited to 14 N/mm width. If the larger pulley rotates at

120 r.p.m., find the maximum power that can be transmitted. [14]
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b) Discuss the different types of belt drives along with their applications

and capacity for different purpose. [2]

OR

Q4) a) Design a cast-iron protective type flange coupling to connect shafts in

order to transmit 15 hp at 500 rpm. The following permissible stresses

may be used. [12]

Shear stress for shaft, bolt & key material = 400 KgF /Cm2

Crushing stress for bolt and key = 800 KgF/cm2

Shear stress for cast iron = 80 KgF/cm2

b) What are the different factors on which selection of belt is depends?[4]

Q5) a) A Pressure vessel having outer diameter 1.3m and height 3.8m is

subjected to an internal pressure of 12 kg/cm2. If the vessel is fabricated

as class B vessel joint efficiency is 85%; if the vessel is fabricated as

class C vessel, with welded joint efficiency is 70% and 50%; if the

vessel is provided with a strip all along the longitudinal joint, joint

efficiency is 100%. Calculate the vessel thickness under these different

conditions and find out how much is the % material saving by welding

a strip along the longitudinal joint. [10]
���������	
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b) Discuss the function of Pressure relief valve and rupture disc along

with neat sketch. [8]

SECTION - II

Q6) a) Discuss different types of fouling in heat exchangers? What precautions

can be taken to minimize the fouling? [8]

b) Discuss the detailed classification of heat exchangers and the techniques

for performance evaluation. [4]

c) Why baffles and tie rods plays a important role in Shell & Tube heat

exchangers? [4]
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OR

Q7) Calculate the shell diameter and Nozzle thickness of shell and tube heat

exchanger: Data:

Permissible stress = 95 N/mm2

No. of Passes = 2

No. of Tubes = 54 (With 2 pass U-Bundle)

Spacing between tubes = 2.5 cm (Square pitch)

B = 0.7

Joint Efficiency = 85 %

Pressure = 0.5 N/mm2

Nozzle inlet and outlet diameter = 75 mm [16]

Q8) a) Discuss and draw various types of roofs used in storage vessel along

with conditions in which it is used. What is importance of changes in

structure of these different roofs? [4]

b) Discuss the types of losses in to storage tanks of volatile materials.[12]

OR

Q9) a) Draw the top view and cross section view of Bottom plate used for

storage tanks. Why shell thickness is different along the height of tank?

[6]

b) A cylindrical storage tank has diameter 30m and the tank height is

15m. Liquid stored in the tank has a density 810 kg/m3. Material of

construction is carbon steel having permissible stress 1300 kg/cm2.

Density of material used for fabrication is 7700 kg/m3.

The plates of size 3m × 1.2m in varying thickness are available for

fabrication. Welded joints efficiency is 85% and corrosion allowance

is not necessary. Calculate the cylindrical shell thickness of the tank at

different height. Also estimate the total number of plates required.[10]
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Q10)Write Short Notes on (Any four) : [18]

a) IS Code for design of equipment.

b) ASME & TEMA CODES.

c) Piping for crude oil, natural gas and Sea water.

d) Pipeline color codes for different pipe lines.

e) Factor of Safety.

f) Classification of Pipe supports.
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DESIGN AND ANALYSIS OF ALGORITHMS
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1) Answer three questions from each section.
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.
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SECTION - I

Q1) a) What do we mean by time and space complexity of an algorithm?
How do we measure the time and space complexity of an algorithm?
Explain with suitable example. [8]

b) Discuss the recursive and non-recursive version of Quick sort algorithm
and compare the time space complexity requirement in the same. [10]

OR

Q2) a) What do we mean by Worst case, Average case and Best case complexity
of an algorithm? Explain with suitable example. [8]

b) Suppose you have an array of 1000 records in which only a few are of
order and they are not very far from their positions which sorting
algorithm would you use to put the whole array in order? Justify your
answer with time complexity of your algorithm. [10]

Q3) a) Design and analyze a divide and conquer algorithm for finding
minimum and maximum number in the array of n-numbers that uses
(3n/2)-2 comparison for any n. [10]

b) Write Dijkstra’s algorithm for a directed graph and determine the time
complexity of the algorithm. [6]
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OR

Q4) a) Given a sequence of n-elements A[1].......A[n], assume that they are
split into 2 sets A[1].......A[n/2] and A[n/2 + 1].....A[n], each set is
individually sorted and the resulting sequence is merged to produce a
single sorted sequence of n elements. Using the divide and conquer
strategy, write a Merge sort algorithm to sort the sequence in non-
decreasing order. [10]

b) Compare Prim’s algorithm and Kruskals’s algorithm for finding the
minimum spanning tree. Analyze the time complexity of these
algorithms. [6]

Q5) a) Compute and Construct the OBST for the given values using dynamic
programming. [10]

n = 4 and (a1, a2, a3, a4) = (do, if, int, while)
Let p(1:4) = (3, 3, 1, 1)
and q(0:4) = (2, 3, 1, 1, 1)

b) Distinguish between multistage graphs and Dijktra’s algorithm in terms
of algorithm, strategy used, time complexity and application. [6]

OR

Q6) a) Consider 0/1 knapsack problem N = 3, W = (4, 6, 8), P = (10, 12, 15)
using dynamic programming devise the recurrence relations for the
problem and solve the same. Determine the optimal profit for the
knapsack of capacity 10. [10]

b) What is principle of optimality? Give suitable example. What is the
significance of the same in dynamic programming? [6]

SECTION - II

Q7) In the backtracking strategy for 8-queen problem, what is the state space
tree and with respect to state space tree explain the following terms.  [18]

a) Solution space. b) State space.
c) Answer state. d) Static trees.
e) Dynamic trees. f) Live nodes.
g) Bounding function.

OR
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Q8) a) What is backtracking method for algorithmic design? Solve the sum of subset
problem using backtracking algorithmic strategy for the following data
N = 4 (w1, w2, w3, w4) = (11, 13, 24, 7) and M = 31 [12]

b) Discuss and analyze the problem of Graph Coloring using backtracking.
[6]

Q9) a) Explain the branch and bound algorithmic strategy for solving the
problem, take an example of traveling salesman problem using branch
and bound. [10]

b) Differentiate between backtracking and branch and bound. Illustrate
with example of Knapsack problem. [6]

OR

Q10)Explain the term : [16]
a) Branch and bound
b) Bounding function.
c) Various searching techniques in branch and bound.
d) Heuristic function.
e) How 0/1 Knapsack problem can be solved using branch and bound?

Q11)a) Show that both P and NP are closed under the operation union,
intersection, concatenation and Kleen closure (*). [10]

b) Show that an infinite recursively enumerable set has an infinite recursive
subset. [6]

OR

Q12)a) Explain the following : [8]
i) computational complexity.
ii) decision problems.
iii) deterministic and non-deterministic algorithms.
iv) complexity classes.

b) What is cook theorem? How can it be used to establish whether P = NP
or P ≠ NP. [8]
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1) Answer any 3 questions from each section.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to right indicate full marks.
4) Assume suitable data wherever necessary.
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SECTION - I

Q1) a) Discuss how ineffective time gets added due to short comings of

management. [8]

b) In what way bad design of product increases work content. [8]

OR

Q2) a) Discuss the contribution of F.W. Taylor and Gilbreth to Industrial

Engineering. [8]

b) Explain in detail tools and techniques of Industrial Engineering. [8]

Q3) a) Explain basic steps in method study to improve existing method. [8]

b) Explain how the two handed process chart can be used in printing

press. Construct the chart. [8]

OR

Q4) a) Explain in detail cyclegraph and chronocyclegraph with their

applications. [8]

b) Explain in detail Multiple activity chart and SIMO chart. [8]
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Q5) a) What are the different allowances in work study? Explain in detail.[10]
b) The elemental times in minutes for 5 cycles of an operation using a

stop watch are [8]

Elements Cycle time in minutes

1 2 3 4 5

1 1.6 1.7 1.4 1.3 1.5

2 3.2 3.3 3.4 3.5 3.3

3 2.5 2.4 2.6 2.5 2.4

4 1.3 1.2 1.4 1.3 1.2

5 0.52 0.53 0.51 0.52 0.51

Calculate standard time for the operation if
i) Element 2, 3 and 4 are machine elements.
ii) For other elements, the operator is rated at 120%
iii) Total allowances are 10% of the normal time.

OR

Q6) Write short notes on following : [18]
a) MTM
b) MOST
c) Westing house method of performance rating

SECTION - II

Q7) a) Define quality. Explain quality of design and quality of conformance.
[8]

b) While conducting a study on the capability of a particular machine, it
was found that the samples of 5 pieces each were taken for consecutive
days and got the following data. (The shaft dia. required as per the
drawing specifications was 26.2 ± 0.03)

Day 1 2 3 4 5 6

X 26.23 26.20 26.22 26.21 26.15 26.20

R 0.080 0.044 0.082 0.044 0.030 0.028

Construct X  and R chart and state whether the process is in control.
Comment on the process. For subgroup size of 5, A2 = 5, D4 = 2.11,
D3 = 0, d2 = 2.326. [10]
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OR

Q8) a) Discuss the following w.r.t. OC Curve in acceptance sampling. [10]

i) Producers’s risk

ii) Consumer’s risk

iii) LTPD

iv) AOQ

b) For the following data, calculate sample size and AOQ for a single

sampling plan. [8]

Data given as :

i) Probability of acceptance for 0.5% is 0.558.

ii) Lot size is 10,000 units.

iii) Acceptance no. C = 1.

iv) Total no of defectives are 1.5

Q9) a) Explain in detail Fish bone diagram and Pareto analysis. [8]

b) Discuss in detail Concept and structure of Quality Circle. [8]

OR

Q10)a) Discuss Deming’s fourteen points in Quality control? [8]

b) What is six sigma? Explain in DMAIC in six-sigma. [8]

Q11)a) Explain steps in implementation of ISO9000. [8]

b) What are the types of ISO 9000? Describe in short. [8]

OR

Q12)a) What are essential requirements of ISO14000? [8]

b) What is Malcom balbridge national quality award? Explain in detail.[8]
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1) Solve Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6 from Section - I & Q.7 or Q.8,
Q.9 or Q.10, Q.11 or Q.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) Use of logarithmic tables, and non programmable electronic pocket

calculator is allowed.
6) Assume suitable data, if necesaary.
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SECTION - I

Q1) a) Sketch a Single Phase Semiconverter Fed Separately excited DC shunt
Motor as Drive. The field current is also controlled by a Semiconverter.
Explain in short how this circuit can be used for the speed control of
DC shunt motor below the rated speed with necessary waveforms.[10]

b) Sketch Three Phase Dual Converter as DC drive. [6]

OR

Q2) a) Sketch and explain the Open-loop block diagram of separately excited
dc motor drive. [10]

b) Sketch the equivalent circuit of dc series motor and explain why it is
not advisable to run a series motor without a load. [6]

Q3) The speed of a 25-hp, 330-V, 1000-rpm separately excited dc motor is
controlled by a three-phase converter. The field circuit is also controlled by
a three-phase full converter. The ac input to the armature and field converter
is three-phase, (star) Y-connected, 220V, 50Hz. The armature resistance is
R

a
 = 0.30Ω, the field circuit resistance is R

f
 = 150 Ω and the motor voltage

constant is K
v
 = 1.2V/A rad/S. the viscous friction and no-load losses can

be considered negligible. The armature and field currents are continuous
and ripple free. [16]
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a) If the field converter is operated at the maximum field current and the
developed torque is T

d
 = 116 N.m at 1000 rpm, determine the delay

angle of the armature converter α
a
.

b) If the field circuit converter is set for the maximum field current, the
developed torque is T

d
 = 116 N.m and the delay angle of the armature

converter is α
a 
= 0°, determine the speed of the motor.

c) For the same load demand as in (b), determine the delay angle of the
field converter if the speed has to be increased to 1800 rpm.

OR

Q4) a) A 15-hp, 220V, 2000 rpm separately excited dc motor controls a load
requiring a torque T

L
 = 45 N-m at a speed of 1200 rpm. The field circuit

resistance is R
f
 = 147Ω, the armature circuit resistance is R

a
 = 0.25Ω and

the voltage constant of the motor is K
v
 = 0.7032 V/A rad/S. The field

voltage is V
f
 = 220 V. the viscous friction and no-load losses are

negligible. The armature current may be assumed continuous and ripple
free. Determine [10]
i) The back emf E

g
.

ii) The required armature voltage V
a
, and

iii) The rated armature current of the motor.
b) Explain microcontroller/processor based dc motor drive for PMDC

motor. [6]

Q5) a) Sketch and Explain the Torque Speed characteristics of A.C. Motor
Drives. [8]

b) A three phase, 460 V, 60 Hz, four-pole star connected induction motor
has the following equivalent circuit parameters : R

s
 = 0.42 Ω, R'

r
 = 0.23Ω,

X
s
 = X’

r
 = 0.82 Ω, and X

m
 = 22 Ω. The no load loss, which is P

noload
 = 60W,

may be assumed constant. The rotor speed is 1750 rpm. Use
the approximate equivalent circuit as shown in figure 1 to determine
(i) the synchronous speed ω

s
; (ii) the slip s; (iii) the input current Ii;

(iv) the input power Pi; (v) the input Power Factor of the supply, PF
s
.

[10]

OR
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Q6) Write short notes on the following (any three) : [18]
a) Closed loop Control of DC Motor drives.
b) Stepper Motor Control.
c) Basic Principle of Vector Control.
d) Operating Modes of DC Drives.
e) Performance parameters of drives.
f) Power factor.

SECTION - II

Q7) a) Draw the circuit diagram and explain the working of separate control
and self control of Synchronous motor. [10]

b) A three-phase 230 V, 60 Hz, four-pole star connected reluctance motor
has X

d
 = 22.5Ω and Xq = 3.5Ω. The armature resistance is negligible

The load torque is TL = 12.5 N-m. The voltage-to-frequency ratio is
maintained constant at the rated value. If the supply frequency is
60 Hz Determine (i) the torque angle ∂  (ii) the line current Ia and (iii)
the input Power factor. [6]

OR

Q8) a) Explain reluctance synchronous motor drive and derive expression for
i) The reluctance torque
ii) The torque angle
iii) The pull out torque [10]

b) What are the differences between salient pole motors and permanent
motor? [6]

Q9) a) What is stepper Motor? Explain with principle of operation the working
of a chopper drive (unipolar for stepper motor). [8]

b) Draw and explain various power converter configurations for one phase
of a Switched Reluctance Motor. [8]

OR

Q10)a) With the help of a neat circuit diagram and waveforms explain the
operation of 3 phase half wave brushless dc motor drive. [8]

b) With the help of construction and circuit diagram working of a stepper
motor driver circuit. [8]



���������� �

Q11)a) Explain traction drive with an application of road railway. [8]
b) Explain the operation of fuzzy logic based wind generation system.

[10]
OR

Q12)Write short notes on the following (any three) : [18]
a) Three phase brushless DC Motor.
b) Neuro fuzzy system.
c) Breaking of DC Motor.
d) Traction drives.
e) Vector control.
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