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T.E. (Printing Engg. & Graphics Communication)

DESIGN OF PRINTING MACHINE COMPONENTS
(2008 Pattern)

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

1) All questions are compulsory.
2) Assume suitable data if necessary.

P3912

SECTION - I

Q1) a) Explain the step by step procedure for design of shaft on the basis of
ASME code procedure. [8]

b) Explain in short creativity in design. [8]

OR

a) Explain the type of fit using at least three examples. [8]

b) Explain the BIS system of designation of steel. [8]

Q2) a) What is the importance of limits, fits in the machine elements? What are
different types of tolerances? Show how to give such tolerance of machine
element. [8]

b) A shaft supported on two bearing's at the end carries the load of 10000 N
at the middle of the shaft. The length of shaft is 150mm. The power is
transmitted to the shaft by gear drive. The power transmitted is 10 kW at
1440 rpm. The material used for shaft has ultimate strength of 620
N/mm2  and  yield strength 480 N/mm2. The factor of safety is 1.5. Design
the shaft using ASME code. [8]

OR

a) Explain the step by step procedure of design of knuckle joint. [8]

b) State the procedure of designing a shaft as per following approaches.[8]

i) Equivalent bending moment approach

ii) Rigidity approach

P.T.O.

SEAT No. :
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Q3)  a) Explain the Requirements of couplings and explain how couplings are
classified. [6]

b) Design a cotter joint to transmit a load of 90 kN in tension of compression.
Assume the following stress for socket. Spigot and cotter. [12]

Allowable tensile stress = 90 mpa.

Allowable crushing stress = 120 mpa.

Allowable shear stress = 60 mpa.

OR

a) What are the differences betn the properties of brittle & ductile materials?
[6]

b) A protected type rigid flange coupling is used to transmit 25kW power
at 500 rpm from an engine to a machine. Design a coupling for an overload
capacity of 25% [12]

Assume following stresses of coupling.

Allowable C.I M.S Plain carbon

Stress Flange (Shafts  Key) Steel (bolt)

Tensile 20 60 60

Shear 12 35 28

Compressive 60 60 60

SECTION - II

Q4) a) What are the different types of stresses induced in power screw? [8]

b) Prove that maximum efficiency of square threaded screw can be given
by

1 sinθhmax
1 sinθ
−

=
+

Where 

θ

 is pressure angle. [8]
OR

a) Explain construction and application of recirculating ball screws. [8]

b) Derive the Relation for torque required to Raise load on square threaded
screw. [8]
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Q5) a) Compare bolted with welded joints . [8]

b) A 50 mm diameter solid shaft is welded to a flat plate by 10mm fillet
weld find maximum torque that the welded joint can sustain if the
maximum shear strees intensity in the weld material is not to exceed
80 mpa. [8]

OR

a) What are the advantages & Limitions of welded joints?

b) Explain welded symbol's.

Q6) Write short notes on (any three) [18]

a) Classification of spring's.

b) Stresses induced in helical spring.

c) Spring homenclature.

d) Types of spring.
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Total No. of Questions : 8]

[Total No. of Pages : 2

[4758]- 23
T.E. (Mechanical Sandwich)
BEHAVIOURAL SCIENCE

(Self Study)
(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 books.
3) Figures to the right indicate full marks.

P3909

Q1) Explain the formation and working of partnership.

a) Organisation and joint stock company, stanting their merits and
demerits. [10]

b) "Industrial laws are essential devil" - Explain. [6]

Q2) a) Compare and contrast Maslow's Hierarchy of needs theory and
Herzberg's two factory theory. [8]

b) Explain various Environment in the urban and Rural laws. [10]

Q3) Explain various organisation structure discuss advantage, disadvantage and
limitation. [16]

Q4)  Write a short note on (Any three) [18]

a) Personality Traits.

b) Influence of people on performance of Enterprise.

c) Planning and design.

d) Functions of management.

P.T.O.

SEAT No. :

SECTION - I



-2-[4758]-23

SECTION - II

Q5) a) Explain in detail path goal model of leadership. State various leadership
style under this model. [8]

b) Define leadership. State functions of leader and discuss analities for a
good leader. [8]

Q6)  a) State different types of interviews Explain any one of them in detail. [8]

b) Explain clearly Homan's model of small group behaviour. [8]

Q7) a) What do you mean by organisational culture? State its characteristic.[8]

b) Explain in brief bureaucratic type leadership style. comment on its
effectiveness. [8]

Q8) Write a short note on (Any three) [18]

a) Ulterior transaction.

b) Down ward/ Upward communication.

c) Theory X and Y leadership.

d) Quality award models.
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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.

SEAT No. :
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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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[4758]- 95
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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