
 

 

Total No of Questions: [10]                                   SEAT NO. :  

                                    [ 4758 ] - 526                                           [Total No. of Pages : 2] 
 

T.E. Mechanical (Sandwich) - 2012 Course 

Materials and Manufacturing Engineering [302066] 

 

 

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

1) Solve Q1 or 2, Q3 or 4, Q5 or 6, Q7 or 8, Q9 or 10, Q11 or 12. 

2) Neat diagrams must be drawn wherever necessary. 

3) Figures to the right side indicate full marks. 

4) Use of Calculator, heat transfer data book, steam table is allowed. 

5) Assume Suitable data if necessary 

 

SECTION -  I 

 
Q1) a State Classification & characteristics of polymers and Types ofpolymerization. 8 

 b What is Metal matrix composite, Ceramic matrix composite? 8 

Q2) a  State processing and applications of ceramic materials - WC, TIC, Al2O3. 8 

 b What is Fiber Reinforced plastic? State its properties and engineering 

applications. 

8 

Q3) a. What are Ceramicand Polymeric implant materials? Explain. 8 

 b. What is Soft & Hard Ferrites? State principle of Piezo electric and ferro electric 

materials andtheir applications 

8 

Q4) a. State concepts of Nano science and use of technology. State technological 

advantages of Nano materials. 

8 

 b. What is Shape memory alloys? State its properties with examples. 8 

Q5) a State classification of corrosion. 9 

 b How corrosion can be prevented by improvement in design. 9 

Q6) a Explain : Internal & External coating, Cathodic& Anodic protection. 9 

 b Describe Impingement, and Cavitation corrosion. 

 

 

 

9 



 

 

 

  SECTION  II  

Q7) a. Explain Conditioning of metal powders - Screening, Blending & mixing, 

annealing. 

8 

 b. State Production of typical Powder Metallurgy components (withflow charts) for 

self-lubricated bearing. 

8 

Q8) a. What is Compacting? Explain its types. 8 

 b. What are basic steps of powder metallurgy process? 8 

Q 9) a Explain AutomaticTool Changer with block diagram.  8 

 b Explain CNC programming principles for simple parts on Lathe with an 

example. 

8 

Q 10) a Explain Automatic pallet changer with block diagram. 8 

 b  Compare NC, CNC, DNC machines. 8 

Q 11) a Describe broach tool geometry with sketch. 9 

 b  Explain Gear hobbing process and machine. 9 

Q 12) a What is Gear shaping, Gear shaving. Compare. 9 

 b  Explain thread finishing processes:grinding and lapping. 9 

  ********  
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2 3 4 10x y z t+ + + =

7 10 5 2 40x y z t+ + + =
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Total No. of Questions : 12]

[Total No. of Pages : 4

[4758] - 143
T.E. (Polymer) (Semester - I)

DESIGN OF EQUIPMENT AND MACHINE ELEMENTS
(2008 Pattern)

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) Figures to the right side indicate full marks.
4) Use of calculator is allowed.
5) Assume suitable data if necessary.

P3349

SECTION - I
Q1) a) Write short notes on any 2. [6]

i) Von Mises failure theory
ii) Square keys
iii) Types of cast iron

b) Explain bush-pin type flexible coupling with a neat sketch in details. [6]
c) A 45 mm diameter shaft is made of steel with yield strength of 400 MPa.

A parallel key of size 14 mm wide and 9 mm thick made of steel with
yield strength of 340 MPa is to be used. Find the required length of the
key if the shaft is loaded to transmit the maximum permissible torque.
Use maximum shear stress theory and assume a factor of safety of 2.[6]

OR
Q2) a) Draw a neat sketch of a clamp coupling. Design a clamp coupling to

transmit 30KW at 100 rpm. The allowable shear stress for the shaft and
key is 40 MPa and the number of bolts connecting the two halves are
six. The permissible tensile stress for the bolts is 70 MPa. The coefficient
of friction between the muff and shaft surface is taken as 0.3. [10]

b) Discuss BIS classification for carbon and alloy steel with BIS designation.
[8]

P.T.O.

SEAT No. :
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Q3) a) Derive an expression for solid shaft subjected to combined torsion and
bending loads in addition to axial loads. [8]

b) A hollow shaft is subjected to a maximum torque of 1.5 kN-m and a
maximum bending moment of 3 kN-m. It is subjected at the same time to
an axial load of 10kN. Assume that the load is applied gradually and ratio
of the inner and outer diameter is 0.5. If the outer diameter of the shaft is
80 mm, find the shear stress induced in the shaft. [8]

OR

Q4) a) Compare the weight, strength and stiffness of a hollow shaft of the same
external diameter as that of solid shaft. The inside diameter of hollow
shaft being half the external diameter. Both shafts have same material and
length. [8]

b) A belt is 110 mm wide and 12 mm thick is transmitting power at 1050
meters/min. The net driving tension is 1.8 times the tension on slack
side. If the safe permissible stress on the belt section is 1.8 MPa, calculate
the maximum power that can be transmitted at this speed. Assume density
of leather as 1000 kg/m3. Calculate the absolute maximum power that
can be transmitted by this belt and the speed to which it can be transmitted.

[8]

Q5) a) Discuss classification of bearings. Write a detailed note on sliding contact
bearings. [8]

b) Discuss involute and cycloidal gears in details. [8]

OR

Q6) a) Explain in details various terms used to describe a hydrodynamic journal
bearing with a neat figure. [8]

b) Write short notes on : [8]

i) Cone and pulley arrangement

ii) Wedge film journal bearing

iii) Properties of bearing material

iv) Bearing characteristic number
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SECTION -II

Q7) a) Draw a neat sketch of back pressure valve and discuss its functioning.[6]

b) Draw and explain hydraulic circuits for any three [12]

i) Sequencing circuit with speed control

ii) Linear circuit with speed control

iii) Counter balance circuit

iv) Regenerative circuit

OR

Q8) a) Write a detailed note on construction and working of a positive
displacement pump. [6]

b) Explain with a neat sketch any one type of pressure control valve. [6]

c) Explain with a neat sketch a solenoid operated three position four way
valve. [6]

Q9) a) Write a detailed note on direct locking hydraulic system. [8]

b) Draw a circuit diagram for plasticizing circuit and back pressure control
using conventional hydraulics. [8]

OR

Q10)a) Write a detailed note on hydro-mechanical clamping system. [8]

b) Explain the function of intensifiers and accumulators. [8]

Q11)a) What are the various stresses induced in the pressure vessel due to
combined loading? How is the thickness of such a vessel calculated?[8]

b) List various factors taken into consideration while selecting material for
pressure vessels. [4]

c) Give design formulae for shell design of reaction vessel with half coil
and design of shell with channel jacket. [4]
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OR
Q12)a) A hemispherical head with 0.8m diameter is subjected to internal pressure

of 200 kg/cm2. Assuming welded joint efficiency to be 85% and
permissible stress to be 1600 kg/cm2, determine head thickness. [6]

b) Discuss nozzle reinforcement. Explain any one type of nozzle
reinforcement method. [6]

c) Discuss shallow dished head and conical head with the neat sketch. [4]
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T.E. (Mechanical Engineering S/W)
MECHATRONICS

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

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 and mention it clearly.

P3910

SECTION - I

Q1) a) Classify, in details, the sensors used for measuring position. [6]

b) Explain the following characteristics in detail: [6]

i) Hysteresis

ii) Linearity

iii) Accuracy

c) Sensitivity of a thermocouple is 0.01 Volts /oC. Find the output voltage if
the temperature is 200oC. Also find temperature for 3.5 Volts output.[6]

OR

Q2) a) Draw the block diagram of generalized mechatronic system and explain
the function of each element. [9]

b) Draw a suitable diagram and explain the construction and working of a
filter. Also, discuss the importance of filter in a mechatronic system.[9]

P.T.O.
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Q3)  a) Using a suitable diagram explain the construction and working of Variable
Reluctance sensor. [8]

b) Differentiate between incremental optical encoder and absolute optical
encoder. [8]

OR

Q4) a) Explain the working of rotary type Potentiometer. Also, list the advantages
and applications of the Potentiometer. [8]

b) Draw a suitable diagram and explain the construction and working of the
Capacitive Proximity sensor. [8]

Q5) a) Draw suitable diagrams and explain the construction and working of
digital to Analog Converter. [10]

b) A 6-bit DAC has a reference voltage of –10 to 10 Volts. The binary input
is 010000. Find the equivalent analog output voltage. [6]

OR

Q6) a) The rotational mechanical system in Figure Q6(a) has Inertia j, Stiffness
k and damping b. Derive the differential equation and determine the transfer
function: θ (S)/τ(S) [8]

b) W.R.T. the process of Sampling, explain: Sampling Theorem, Aliasing. [8]
Figure Q 6 (a)
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SECTION - II

Q7) a) Explain open loop and closed loop control system with suitable
example. [8]

b) Figure Q. 7 (b) shows a block diagram. Simplify and find the transfer
function:   [8]
Y(s)/R(s).

OR

OR
Q8) a) Discuss, in detail, following four terms: [8]

i) Process Load

ii) Process Lag

iii) Dead Time

iv) Control parameter Range

b) Figure Q.8 (b) shows a block diagram. Simplify and find the transfer
function: [8]

C(s)/R(s).

Q9) a) A proportional controller is used to control temperature within 50oC to
130oC with a set point of 73.5oC. The set point is maintained with 50%
controller output. The offset error is corresponding to load change which
causes 55% controller output. If the proportional gain is 2 find the %
controller output if the temperature is 61oC. [10]

b) Explain how the three elements of the PID control system work together
to create a practical control system. [6]

Figure Q 7 (b)

Figure Q 8 (b)
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OR
Q10)a) Derive the transfer function of the PID controller as well as the control

signal, u, for the PID controller. [10]

b) Discuss the advantages and disadvantages of the Derivative controller.[6]

Q11)a) A simple pick-and-place robot picks up parts from one conveyer belt
and places them on another belt, as shown in Figure. Q 11 (a) [12]

i) When a part moving along the lower conveyer belt activates Switch
1, a solenoid powered gripper clamps on the part and carries it
toward the upper conveyer belt.

ii) When the Gripper reaches Switch 2, it releases the part and moves
back (empty) to receive the next part.

iii) When the gripper reaches Switch 3, it halts and waits for the next
part to start the cycle all over again.

Draw the relay logic ladder diagram to control this operation.

b) Differentiate between Relay Logic and PLC Logic. [6]

OR

Q12)a) Using a suitable diagram explain the architecture of PLC. Also, list the
applications of PLC. [12]

b) List six important factors to be considered for selection of PLC. [6]

Figure Q 11 (a)
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Q1) a) Draw the temperature control loop and define the following terms
associated with the loop: [8]
i) Manipulated variable
ii) controlled variable
iii) Load Variable

b) State the features of conventional transmitter. [2]

OR
Q2) a) Explain process characteristics in detail. [6]

b) Draw the P & ID symbols for: [4]
i) High and Low level alarm
ii) Pressure indicating and controller
iii) High temperature switch
iv) Hand operated valve

Q3) a) Why antireset windup in necessary? Explain it with neat diagrams. [8]
b) Give the limitations of relay based system. [2]

Total No. of Questions : 10]

[Total No. of Pages : 3

[4758] - 575

T. E. Instrumentation & Control (END SEM)
PROCESS LOOP COMPONENTS

(2012 Pattern)
Time :3  Hours] [Max. Marks :70
Instructions to the candidates:

i) Solve Q. 1 or Q.2; Q.3 or Q.4; Q5 or Q6; Q.7 or Q.8; Q.9 or Q1O.

ii) Neat diagrams must be drawn wherever necessary.

iii) Figures to the right indicate full marks.

iv) Use of non-programmable calculator is allowed.

v) Assume suitable data, if necessary.
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2[4758] - 575

OR
Q4) a) Explain the Proportional, Integral and derivative control mode with suitable

response. [8]
b) In Z-N method, the critical gain was found to be 4.2 and the critical

period was 2.21 min. Find the standard two mode controller settings.[2]

Q5) a) Explain the input and output modules of PLC with neat diagram. [12]
b) Develop a ladder diagram for a motor with following; [6]

START and STOP PB to start and stop the motor, Green light is on in
running, When bearing Temperature is high motor stops and red light is
on.

OR
Q6) a) Explain the following terms w.r. to Programmable Logic Controller. [8]

i) Fixed and Modular PLC
ii) Timers
iii) Counters
iv) Scan cycle

b) Define Programmable Logic Controller. Develop the ladder diagram for:
Flashing a LED for 10sec.and it should go off after 3 flashes. [6]

c) List out the different Input and Output field devices used in PLC. [4]

Q7) a) Explain the need of control valve. An equal % age valve has a maximum
flow of 150 m3/s and a minimum flow of 10m3/s. If the full travel is 3cm.
Find the flow at a 1cm opening. [8]

b) Explain the control valve accessories with neat diagrams [8]
i) Positioner

ii) Reversing relay

OR

Q8) a) Draw and explain the installed and inherent valve characteritics. Draw the
plug shapes for three basic charateristics. [8]



3[4758] - 575

b) Explain the following terms w.r. to control valve: [8]

i) Fail safe action with suitable example

ii) Application of 03 way globe valve

Q9) a) Define valve coefficient (Cv). State its significance Find the proper valve
size in inches for a pumping a liquid flow rate of 800gal/min with A
maximum pressure difference of 65 psi. The liquid specific gravity is 1.5
Use following data. [8]

Cv 0.3 3 14 35 55 108 174 400  725

Valve size 0.25 0.5 1 1.5  2 3  4 6  8

in inches

b) Explain cavitation and flashing in detail. Draw the pressure profile diagram
for the said conditions. [8]

OR

Q10)Write notes on: [16]

a) Control valve noise.

b) High temperature service valves.

M  M  MM  M  MM  M  MM  M  MM  M  M
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T.E. (Chemical)

CHEMICAL REACTION ENGINEERING - I
(2008 Pattern)

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

1) Answer 3 questions from each section.
2) Answers to the two sections should be written in separate answer books.
3) Use of logarithmic tables, slide rule, Mollier charts, electronic pocket

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

P3911

SECTION - I

Q1) a) Discuss about molecularity, order of reaction and rate constant. [6]

b) On doubling the concentration of the reactant the rate of reaction triples.
Find the reaction order. [6]

c) Differentiate between elementary and nonelementary reactions. [6]

OR

Q2) a) Experimental analysis shows that the homogeneous decomposition of
ozone proceeds with a rate. [8]

–ro3 = K [O3]
2[O3]

–1

i) Suggest a two step mechanism to explain this rate.

ii) What is the overall order of reaction?

b) Phosphine decomposes when heated according to following reactions.
4PH3 → P4(g) + 6H2(g)

 at given instant the rate at which phosphine decomposes is 2.4 × 10–3

mol /lit.s. Express the rate in three different ways using differential
notation and show relationship between them.
What is  the rate of formation of
i) P4 and
ii) H2

[10]

P.T.O.
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Q3)  a) Explain differential method of analysis for first order and unimolecular
second order reaction. [4]

b) At certain temperature, the half life period and initial concentration for a
reaction are

t½ = 400 sec, CAo = 0.415 mol/lit

t½ = 300 sec, CAo = 0.65 mol/lit

Find the rate constant of reaction. [6]

c) Derive integrated rate expression for first order reaction A →products
with variable volume system which is as follows.

A
A 0

V1n(1 X ) 1n 1 K t
ε V

⎛ ⎞Δ ⎟⎜ ⎟− − =− − =⎜ ⎟⎜ ⎟⎜⎝ ⎠
[6]

OR

Q4) a) Aqueous A at a concentration CAo = 1 mol/lit is introduced into a batch
reactor where it reacts away to form product R according to stoichiometry.
A→ R. The concentration of A in the reactor is monitored at various
times as shown below.

t min 0 100 200 300 400

CA mol/m3 1000 500 333 250 200

For CAO = 500 mol/m3 find the conversion of reactant after 4.5 hours in
batch reactor. [10]

b) Find first order rate constant for disappearance of A in the gas reaction,
A→ 1.6 R. If the volume of reaction mixture starting with pure A increases
by 75% in 8 minutes, the total pressure within the system stays at 1.2 atm
and the temperature is 25oC. [6]
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Q5) A homogeneous liquid phase reaction with the stoichiometry and the kinetics
[16]

A → B  – rA = k C2
A

Takes place with 50% conversion in mixed flow reactor.

a) Find the conversion if this reactor is replaced by another mixed flow
reactor having volume 5 times that of original reactor.

b) Find the conversion if original reactor is replaced by a plug flow reactor
of the same size all else remain unchanged.

OR

Q6) a) Derive performance equations for mixed flow reactors of different sizes
in series. [8]

a) Derive performance equation of plug Flow Reactor. [8]

SECTION - II
Q7) a) Explain quantitative treatment of mixed flow reactor for a first order

reaction in series. [18]

OR

Q8) Consider the following aqueous reaction [18]

A+ B → → → → → R
         

↓

         S

1.5 0.3
A B

0.5 1.8
A B

C 1.0C C

C 1.0C C

R

S

d
dt

d
dt

=

=

For 90% conversion of A find the concentration of R in the product
stream. Equal volumetric flow rates of the A and of B stream are fed to
the reactor, and each stream has a concentration of 20 mol/lit of reactant.
The flow in the reactor follow:

a) Plug flow

b) Mixed flow

c) Plug flow with low concentration of B when plug flow A with mixed
flow B.
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Q9) a) Draw and explain energy balance equation line for adiabatic operations.[4]
b) Between 0oC and 100 oC determine the equilibrium conversion for the

elementary aqueous reaction

0
298
0
298

G 14130 /
A B

H 75300 /

J mol

J mol

⎧⎪Δ =−⎪↔ ⎨⎪Δ =−⎪⎩

               CPA = CPR = constant

Present the results in the form of temperature versus conversion. What
restriction should be placed on the reactor operating isothermally if we
are to obtain a conversion of 75% or higher? [12]

OR

Q10)a) Explain optimum temperature progression for exothermic reversible
reaction. [6]

b) Draw and explain energy balance equation line for adiabatic operations.
[4]

c) Explain effect of temperature, pressure and inerts on equilibrium
conversions for exothermic and endothermic reactions. [6]

Q11)a) A pulse of tracer of amount 3.0 mg is injected to stirred vessel through
feed stream. The following table shows the measured concentration in
the outflow stream. Calculate the mean residence time and generate 'E'
curve. The volumetric flow rate and residence time are 1.5 L/S and 50
sec respectively. [16]

Time (sec) 0 10 20 30 40 50 60 70 80 90 100 110
Concentration mg/L 0 0.1 0.3 0.6 0.7 0.65 0.6 0.4 0.1 0.08 0.04 0.02

OR
Q12)Write notes on (any three): [16]

a) C and E,F curves.
b) Dispersion model.
c) Examples of non ideality in reactors.
d)  Tank in series model.
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