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Section — A (Short Answer type questions) (25 Marks)
Answer All Questions Course B.T Mar
Outcome Level ks
1. What is the difference between the open loop and closed loop systems? CO1 L1 2M
2. Discuss the effects of feedback on overall gain and stability? Col1 L2 M
3. List some Standard test signals and their Laplace Transforms. CO2 L1 2M
4. Discuss the effects on the performance of a second order control systems CcO2 L2 M
of
i) Proportional Derivative controller ii) Proportional Integral controller
5. Write necessary condition for Routh Hurwitz criterion. CO3 L1 2M
6. List the advantages of using root locus for design? CO3 L2 M
7. Explain Nyquist stability criterion. CO4 L2 2M
8. Define all frequency domain specifications. CO4 L1 iM
9. Draw the block diagram representation of state space model. CO5 L2 M
10. Give properties of state transition matrix? CO5 L2 M

Section B (Essay Questions)

Answer all questions, each question carries equal marks. (5 X 10M = 50M)
11. Define Transfer Function and Obtain Transfer Function of given Co1 L2 10M
A) Mechanical Translational system using its mathematical model.
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OR
B) Find the overall Transfer function of the system whose signal flow graph Co1 L3 10M
is shown in figure.
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12. A unity feedback system is characterized by an open loop transfer CcO2 L3 10M

A) : —
function, G(s) = SG10)
damping ratio of 0.5. For this value of k determine settling time, peak

overshoot and peak time for a unit step input. Also obtain closed loop
response in time domain.

. Determine gain K so that system will have a

OR
B) For a unity feedback control system, the open loop transfer function is Cc0o2 L3 10M

s) = 20
( )‘5(1+45)(1+5)

Determine
i) The position, velocity, acceleration error constants

2
ii) The steady state error of the system for input r(t) = 2 + 4t + t?

13. Determine the range of K for stability of unity feedback system, using Cco3 L3 10M
A) Routh stability Criterion whose Transfer function.
K
G(S) = SS+4)(S2+S5+1)
OR
B) The open loop transfer function of a unity feedback system is given by COo3 L3 10M

G(SH(S) =

SS+D(S+2)
Sketch the root locus of the system and evaluate the system stability with
respect to their location of poles.

K -0.258
Given G(s) = —% __ Find K so that the system is stable with co4 L3 1oM
s(s+2)(s+8)
Gain margin = 6 db and Phase margin =45° using Bode plot.
OR
B) Derive the transfer function of CO4 L3 10M

14.
A)

i) Lead Network i1) Lag Network.

15. Define Controllability and Observability and Test Controllability and CO5 L3 10M
A) Observability for the state model whose

0 1 0 0
X(@t) = [0 0 1|X(®)+ [o Uu@; y=I[3 4 11X@®
0 -2 -3 1
OR
B) Obtain the state space model of the system with transfer function. COs5 L3 10M
Y(s) _ 6

U(s) S*+6S2+11S+6
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