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1) Answer Q.1 or Q.2, Q.3 or Q.4, Q.5 or Q.6, Q.7 or Q.8.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Use of electronic pocket calculator is allowed.
5) Assume Suitable data if necessary.

P3617

Q1) a) State any two governing laws of fluid and explain any one in detail.[6]
b) Draw and explain a circuit for Accumulator as a shock absorber. [6]
c) A hydro static transmission operating at 70 bars has the following [8]

Pump Motor

Vd = 84cm3 Vd=?,Ta = ?

Volumetric efficiency = 82% Volumetric efficiency = 92%

Mechanical efficiency = 88% Mechanical efficiency = 90%

N = 600rpm N = 500rpm

Find i) Displacement of motor,
ii) motor output torque.

OR

Q2) a) Enlist six different specific applications of pneumatic system. [6]
b) Draw neat sketches of three different types of seals, and state the various

sealing materials? [6]
c) A 25000 N weight is being pushed up on an inclined surface by a

cylinder, as shown in Figure 2c. The coefficient of friction between
the weight and the inclined surface equals 0.16. For the pressure of
7000 kPa, determine - [8]
i) The required cylinder piston diameter, if the weight is being

pushed at a constant speed.
ii) The required cylinder piston diameter, if the weight is to accelerate

from 0 mm/s to 1500 mm/s in 0.5 s.

SEAT No. :

������



��������	�� 
�

Q3) a) Draw ISO symbols for any three different methods of DCV actuation,
and state one application of each. [6]

b) Explain with neat sketch bleed off circuit. [6]
c) Draw a neat sketch of Pump unloading circuit and explain its working.

[6]
OR

Q4) a) Explain with neat sketch working of pressure reducing valve. Draw an
ISO symbol of it. [6]

b) Explain with neat sketch cylinder synchronization circuit with two
cylinders connected in parallel. [6]

c) Draw a neat sketch of Riveting circuit and explain its working. [6]

Q5) a) Explain the working of Quick Exhaust Valve with a neat sketch. [6]
b) Draw a throttle-out circuit used in pneumatics. [6]
c) Differentiate between hydraulic and air motor. [4]

OR

Q6) a) Explain the application of AND Valve with a typical circuit. [6]
b) Sketch compressed air generation and distribution system. [6]
c) State any four applications of pneumatics in automobile industry and

explain any one in detail. [4]

Q7) In a semi-automatic machine, a double acting hydraulic cylinder has a
reciprocating motion. The forward motion is obtained using a regenerative
circuit. The load during the forward stroke is 10 kN. The total stroke of 60
cm is to be completed in about 5 sec. The return speed is to be as fast as
possible. Draw a hydraulic circuit to achieve the given objective. Select
different components you have used in the circuit from the data given.
Mention ratings of the components in case it is not available in the given
data. [16]

OR
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Q8) a) A hydraulic cylinder is used to push the object on a smooth surface.
The total load on the hydraulic cylinder during forward stroke is 15.5 kN.
The object has to be pushed at a distance of 500 mm in about 7 sec.
The load during the retraction stroke is negligible, and it is to be retracted
as fast as possible. Provision is required to hold the cylinder anywhere
in between the end positions. Draw a simple hydraulic circuit, using
Meter-in speed control method, to fulfill the given objective. Select
different components from the data given. Specify ratings of the
components in case it is not available in the given data. [10]

b) Analyze the circuit shown in Figure 8b. [6]
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1) Answers Q1 or Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8 Q9 or Q10.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Assume Suitable data if necessary.

P3618

Q1) a) List and define any six static measurement characteristics. [6]
b) From the block diagram in Figure 1, determine the transfer function:

Y/X. [4]

OR

Q2) a) Speed of a dc motor is to be measured using an optical encoder. Draw
a suitable schematic and explain the working of the said sensor. [6]

b) Draw a suitable block diagram displaying the key elements of a generic
mechatronic system and explain the significance of the actuator element.

[4]

Q3) a) Draw a suitable flowchart and explain the working of a 4-bit R-2R
DAC. [8]

b) Draw a block diagram of open loop control system and define its
operating principle. [2]

OR
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Q4) a) Draw suitable diagrams and explain the significance of Sample and
Hold Circuit and Aliasing in an Analog to Digital Convertor. [8]

b) Draw a block diagram of closed loop control system and define its
operating principle. [2]

Q5) a) List and discuss 5 exclusive criterions for selection of a PLC. [10]
b) Draw ladder diagram for a simple traffic light controller for the

following sequence of operations as below: [8]
Step 1: Turn Green ON for 35 seconds,
Step 2: Turn Yellow ON for 5 seconds,
Step 3: Turn Red ON for 40 seconds,
Step 4: Repeat the sequence i.e. Step 1-Step 2-Step 3.

OR

Q6) a) Give suitable examples and discuss the importance of Timer and Counter
in a PLC. [10]

b) Draw a ladder diagram to satisfy following objectives [8]
i) START a counter C1 (count up) when SI (push-to-on switch) is

pushed. Cl is set for 10 counts.
ii) When counter Cl saturates, the RED lamp goes ON.
iii) When RED lamp is ON and S2 (push-to-ON switch) is pushed,

the Cl resets and RED lamp is OFF.

Q7) a) Determine the transfer function x(s)/F(s) for the system shown in figure
below. [10]

b) Determine the Poles and Zeros of the system whose transfer function,
C(s)/R(s) is given below. In addition, comment on the stability of this
system. [6]

3 2

( ) 2 1

( ) 3 3 1

C s s

R s s s s

+=
+ + +

OR
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Q8) a) Sketch approximate unit step response for following systems : [10]
System 1: Both the poles were collocated and on negative real axis.

System 2: Poles were a complex conjugate pair with negative real part.

System 3: Poles were an imaginary pair.

System 4: Both the poles were located at origin.

System 5: Poles were a complex conjugate pair with positive real part.

b) Consider a second-order unity feedback system with damping factor = 0.3
and natural frequency = 10 rad/sec. Calculate the rise time, maximum
overshoot and settling time when a unit-step input is applied to the
system. [6]

Q9) a) An integral controller is used for speed control with a setpoint of 12
rpm within a range of 10 to 15 rpm. The controller output is 22%
initially: The constant K

1
 = -0.15% controller output per second per

percentage error. If the speed jumps to 13.5 rpm, calculate the controller
output after 2 sec for a constant e

p
. [10]

b) Define Proportional control as well as Integral control with their
mathematical equations. [6]

OR

Q10)a) Derive the equation for the control signal, u, for the Proportional Integral
Derivative (PID) controller. Discuss, in detail, the advantages of adding
the Integral as well as the Derivative term to the Proportional term.

[10]
b) Discuss the step by step procedure for the manual tuning of a PID

control. [6]
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1) Neat diagrams must be drawn wherever necessary.
2) Figures to the right indicate full marks.
3) Assume suitable data, if necessary.

P3619

Q1) a) Compare RISC and CISC Processors. [6]

b) Explain interrupt structure in 8051 microcontroller. [6]

c) Explain instruction pipeline flow in picl8F***. [8]

OR

a) Explain Criteria for choosing a microcontroller. [6]

b) Explain Structure of internal memory organization of 8051. [6]

c) Explain Data memory organization with details description of GPRs
and SFR in PIC 18F458. [8]

Q3) a) Explain T1CON and T2CON Register in PIC18F***. [8]

b) Explain Interrupt structure of PIC18F***. [8]

OR

Q4) a) Draw and explain interfacing of 4*4 matrix key pad with Pic 18F***
microcontroller using interrupt. Write code in ‘c’. [8]

b) Explain PWM Generation with Example. [8]

Q5) a) Draw and explain interfacing of 12C based RTC with PIC18F***.
Write a code in C. [10]

b) Compare SPI and I2C protocol. [8]

OR

SEAT No. :

������
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Q6) a) Draw and Explain MSSP Structure of PIC18F**. [8]

b) Draw and explain interfacing of ADC for analog input 0-5V and write
a C code. [10]

Q7) Design a DC Motor control using PWM. [16]

OR

Q8) Design a Digital multimeter to display values on LCD Display. [16]
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1) All questions are compulsory.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of non-programmable calculator is allowed.

5) Assume Suitable data, if necessary.

P3621

Q1) a) Explain the frequency Response of Lead and Lag compensator. [8]
b) Find damping factor and natural frequency if dominant pole is located

at –2 ± 3i on root locus. [2]

OR

Q2) Design a suitable compensator for a system [10]

( ) ( ) 1
( 5)

K
G s H s

s s
= =

+

so that the resulting compensated system satisfy following performance
criteria

i) Peak overshoot ≤ 15%

ii) Natural Frequency of oscillation will be 20 radian/sec

iii) Velocity error constant K
v
 ≥ 15

Q3) a) Explain Ziegler Nichols close loop tuning method along with it’s
advantages over open loop tuning. [8]

b) Open loop response to step input of a system gives gain 10, dead time
2sec and time constant 30 sec find the equation for PI controller. [2]

OR

SEAT No. :
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Q4) Design a proportional integral controller for a system with open loop gain

( )
( 2)( 4)

K
G s

s s s
=

+ +
 so that kv = 30 and dominant pole be –0.5+j0.5. [10]

Q5) a) Define State, State Variable, State Vector, State Space. [4]
b) Derive the expression to convert state space into transfer function. [4]
c) Convert the following transfer function in to diagonal canonical form

2

2

2 1
( )

11 30

s s
G s

s s

+ +=
+ +

[8]

OR

Q6) a) Find the transfer function of following state space representation [8]

2 0 0 1

0 5 0 1

0 0 6 1

x x u

⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= +⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

�

     y = [2, 4, 3]x + 3u
b) Convert the following transfer function in to controllable canonical

form and observable canonical form [8]
2

2

4 2 1
( )

9 50

s s
G s

s s

+ +=
+ +

Q7) a) A system is represented by [9]
x = A x�  + Bu
y = Cx + Du

Derive following equation giving solution of state space equation for
certain input.

( )

0

(0) ( )
t

At A tx e x e Bu t dτ τ τ−= + −∫
b) State whether following system is controllable and observable or not

2 0 0 1

0 5 0 0

0 0 6 1

x x u

⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= +⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

�

     y = [2, 4, 3]x [9]

OR



��������	
� �

Q8) a) Define controllability, observability and state properties of state
transition matrix. [6]

b) Obtain the response of system given by following equation if no input
is applied [12]

0 1 0 0

0 0 1 0

5 4 6 1

x x u

⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥= +⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥− − −⎣ ⎦ ⎣ ⎦

�

                y = [1, 4, 2]x

Q9) A system is represented in as given below [16]

2

( ) 4

( ) 5 6

Y s

U s s s
=

+ +

Find State Model and verify system is controllable. If controllable find the
feedback gain matrix if the desired poles are –1, –4.

OR

Q10)A system is represented in as given below [16]

2

( ) 6

( ) 6 8

Y s

U s s s
=

+ +

Find State Model and verify system is observable or not. If so then find the
observable gain matrix if the desired poles are –3, –2.
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