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Instructions: 1. Assume any missing data
2. Section B has an internal choice in Q.10.
3. Section C has an internal choice.
SECTION A
(Answer in not more than 50 words)

S. No. Marks | CO
Ql Discuss the components of a closed-loop control system. 5 Co1
Q2 Describe the methods of performing frequency response analysis of control systems. 5 CO4
Q3 A system is having the characteristic equation: s3> —4s?+2s+7 =0. Using

Routh’s criterion state whether the system is stable or unstable. Write down the 5 CO5

elements in the first column of the array. Find out the roots of the equation

mathematically and then interpret your results.
Q4 Discuss the steps of Nyquist stability criterion. CcO5
Q5 Describe the various types of control systems. Ccol1
Q6 Discuss the various functional elements of a measurement system. CcO1

SECTION B
(Answer in not more than 150 words)

Q7 Describe the working of a hydraulic servomotor. 10 CcO2
Q8 Discuss the various types of controllers that can be used in a feedback control 10 CcO2

system.
Q9 For the level control system of Fig. 1, using a liquid system, derive expression

relating h, p1 and q. ‘p’ is the mass density of the fluid, ‘C’ is the capacitance and R1, 10 CO3

Ro, the fluid resistances. Express the liquid level ‘h’ in terms of other parameters

nput.
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Fig. 1: Figure for Q. 9.
Q10 a) For the system with block diagram as in Fig. 2,
G = 21 K =50, Kqg =1, Kj = 0.5, find the steady state error when r = 0 and
10D2+3D
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Fig. 2: Figure for Q. 10
OR
b) For the system shown in Fig. 2, find the steady state error whenr =2 and b =
0.
QIl11 Derive the transient response of a first order system subjected to a unit step input. 10 CcO3
Plot the output and input curves on a single graph. Discuss the results.
SECTION-C
Q12 In the heat exchanger system shown in Fig. 3, steam flows through the pipes and heat
is supplied to water. Thermal capacitances of pipes and tank are C; and C
respectively, Ry is thermal resistance to heat flow between pipe and fluid and R is
the resistance to heat flow from the tank. If qin = K(6i — 0.)/(9D+1), K being equal to
25,D =d/dt, C; =80, C2 =400, R; =0.6, R, =0.3 20 CO4

(a) Draw block diagram
(b) Find governing equation relating 6;, 6, 0..
(c) Find steady state error for unit step load change 6., while 0; is unchanged
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Fig. 3: Figure for Q. 12.

OR

(Internal Choice of Q. 12) Draw the closed-loop frequency response curve (polar
plot) for the block diagram shown in Fig. 2. Take the physical parameters of the
system as provided in Q. 10. Ignore disturbance b(t).




