CS IAT 2 QUESTION PAPER AND SOLUTION

1  Explain the time domain specifications of a second order system, with neat sketch i) Peak Time ii) Delay
Time iii) Rise Time iv) Maximum Overshoot v) Settling Time vi) Steady State Error

2 For a system described by the following equation, evaluate the response and maximum output for a step of
2.5 units.

d2y/dt? + 8dy/dt + 25y(t) = 50x(t)



3. A feedback system has an open loop transfer function,
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GOHES) = 5755579

Determine by use of Routh Criterion, the range of values of K for the closed loop system to be stable.
[Hint: For low frequencies e™5 ~(1-s)]
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4. By means of Routh Criterion, determine the stability of the system represented by the following
characteristic equation. If the system is found to be unstable, determine the number of roots of the
characteristic equation in the right half of the s-plane.

s34 4s* + 853+ 852 +7s+4=0

5. The characteristic equation of a feedback control system is given by
s*+ 20s®+ 1552+ 2s+ K =0
(a) Determine the range of values of K for the system to be stable.
(b) Can the system be marginally stable? If so, find the required value of K and the

frequency of sustained oscillations.



6. A second order control system is represented by a transfer function given below

Q) _ 1
T(s) Js?+fs+K

where Q(s) is the proportional output and T is the input torque. A step input 10 N-m is applied to the
system and the test results are given below.

(a) Peak Overshoot Mp=6%
(b) Peak Time tp=1s
(c) The steady state output of the system is 0.5 radians.

Determine the values of J, K and f.

7. A unity feedback control system is characterized by the open-loop transfer function, determine the
steady state errors for unit step, unit ramp and unit acceleration input.



1
G(s) =

s(0.5s +1)(0.2s + 1)

8. Determine the range of values of K such that the characteristic equation given below has roots more
negative than s = -1.

s34+ 3(K+1)s?+ (7K +5)s+ (4K+7)=0






