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Paper / Subject Code: 32321/ Principles of Control System
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NOTE:-1) Question 1 is compulsory
2) Solve any three from the remaining five questions
3) Assume suitable data if necessary.
4) Figures to the right indicate full marks

Q.1. a. Explain open loop system with suitable example 5
b. What are the properties of state transition matrix? 5

¢. Explain Controllability & Observability with necessary condition for stability. 5

5

d. How to determine Gain Margin and Phase Margin from Polar Plot.
Q.2. a. Find Rise Time, Peak Time and Time Constant for system given by following 10
transfer function

S ) _ 10
R(S) (s?+2s+ 10)

b. Obtain closed loop transfer function using Block Diagram Reduction T echnique. 10
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Q.3. a. For unity fcédback system with open loop transfer function 10

o~ 100

¢ G(s)= (s2)(s +4) (s +12)
Determine, gs; for kp, kv, ka when input r(t) = 262+ 5t + 10 is applied.

10

b. For qhity feegiback system with open loop transfer function

G(s)=

s(s+2)

Determine damping factor, undamped natural frequency, resonant peak and resonant
frequency. ' _
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Q4. a. Explain‘ngrCnmpe’nsator design using Bode plot. ' 10
b. Obtain state variable model of transfer function 10
P 30 (s +1)
R(s) (s+5)(s+2)(s+3)
" Q.5. a. The open loop transfer function of the syétem 10
G(S) H(s) = m :

Using Nyquist cnterlon examme closed loop stability of the system.

b. Sketch the Root Locus for open loop transfer functlon of the system X 10

k (s+1)

) G(s) H(s) = SG+2(+3)

Q.6.a. Sketchhthe Bode Plot for dpen loop transfer function of the system 10
Gls) HO) = i ¥

Also comment on stability.

b. Investigaté Controllability and Observébility of the system with state model 10
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