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PART - A (ANSWER ALL QUESTIONS) (Marks 1072=20)

Q. No Questions BLT CO Marks
1. What are the basic elements used for modeling mechanical translational RE 1 2
system?
Compare positional servomechanism and rate servomechanism. UN 2
3. Define damping ratio. RE 2
How the transient responses of a system with feedback differ to that with RE 2
feedback?
5. What are the needs for lead compensation and lag compensation? RE 3 2
6. Why compensation is necessary for feedback control systems? RE 3 2
7. State Nyquist stability criterion. RE 4 2
8. Summarize the necessary and sufficient condition for the stability in routh  UN 4 2
stability criterion.

9. List the methods used to test the stability of discrete time system. RE 2
10.  Summarize the need for state variables. UN 2
PART - B (ANSWER ALL QUESTIONS) (Marks 5%13 = 65)

a. No Questions BLT €O Marks
1. a i Compare open loop and closed loop control systems based on different ~ UN 1 6

aspects.
ii  What are the basic elements of mechanical rotational systems? Write its  UN 1 7
force balance equation.
or
b Using block diagram reduction techniques find the transfer function of the  UN 1 13

system.




12. a State and explain the effects of P, Pl and PID controller on the system UN 2 13

dynamics.
or
b Derive the time domain specification of a second order subjected to a UN 2 13
step input.
13. a Plot the polar plot for the following transfer function: AN 3 13
1
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Or
b Construct Nichol's plot for a feedback control system whose open loop AN 3 13

transfer function is given by G(S)H(S)= Comment on the

S1+S)”
stability of open loop and closed loop transfer function.

14. a With the help of Routh’s stability criterion find the stability of the following AP 4 13
systems represented by the characteristic equations:

® +2s° +8s" +125° + 20s* +165+16=0
Or
b Develop the root locus of the system whose open loop transfer functionis AP 4 13
2
G(s)H(s) = K(S” +6S+25)
S(S+1)(S+2)

15. a i Draw the State model of a linear single input single output and obtain its AN 5 9
corresponding equations.

il State the properties of state transition matrix. AN 5 4
Or

b A discrete time system is described by the difference equation
y(k+2)+5y(k+1)+6yk=u(k). Y (0) =y(1)=0 and T=1 sec. Determine (i) state AN 5 13
model in canonical form. (ii) State transition matrix.

PART - C (Marks 1*15 = 15)

A.No Questions BLT CO Marks
16. a Using block diagram reduction techniques find the transfer function of the  UN 1 15
system.
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or
b i Explain the design procedure of a lead compensator with suitable UN 3 10
example.
i Illustrate the desired performance criteria specified in compensator UN 3 5

design.



