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i.

The figures in the rnargin indicate fuIl marks
fbr the questions.

Answer any five question.

(a) Define transfer function. Derive the transfer
function of the following system. Where x(t)
is the output and F(t) is the input of the

[Turn over
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(c) Define the following with respect to signal

flow graph.

(i) Forward Path

(ii) Non touching looP
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2. (a) A unity feedback system is characterized

by an oPen looP transfer function

c(E - 40
- s(o.ss + t)

Determine the error constants (Ko, \, Ku) for

the system. Also obtain the steady state error

when the inPut is r(t): 1 + 3t' 5

(b) Derive the unit ramp response to a typical

first order feedback control system' 5

(b)



(c) A unit feedback system is characterised by an

open loop transfer function G(s):K/s(s+10).
Determine the gain K, so that the system will
have a damping ratio of 0.5. For this value of
K determine the settling time, peak overshoot

and time to reach the peak overshoot for a unit
step input. 5

(d) Using the Routh's criterion, calculate the

range of 'K' for which the

3. (a)

sSzstem'
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A unity feedback control system
open-loop transfer function

(b) has a\

15
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G(s)u(s) =
s2 + 0.4s + 0.4 '

Sketch the root locus plot of the system"
Determine the value nf K at s : - 2. Comment
crr the stabiiit-v and time response of the

G[s) = K(s+13)
\,' s(s+3)(s+7



ta

4. (a) Sketch the Bode plot for a unity feedback
system characterised by a open-loop transfer

function G(s) = r(t + o'z-s)(t + o'ozss) 
.\'' s'(l+o.ooh)(t+o.ooss)

Show that the system is conditionally stable.

Find the range of 'K' for which the system
is stable. 15

5. (a) State and prove the Nyquist stabiliry criterion.

5

(b) The open-loop transfer function of a unity
feedback control system is

c(s)=-'Jt1gf.
s2 (s + 1)(s + 0.s)

Determine the closed-loop stability by applying
Nyquist criterion. ls

(b) Define gain cross over and phase cross over
frequency with respect to previous problem

la(a)1.

6. (a) What is state space ?

representation is
function ?
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the state space
than transfer
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(b,) Consider the system which is

[x=Ax+Bu [-t
t y=cx where' A=l I

Lo

IolB=l0l ^--l-1, c=[1 1 0]. obtain
Lr_l

tunction Y(4.
U(E

defined by

o rl
-2 o l.
0 -rl

the transfer

(c) A feedback system is characterized by
closed loop transfer function

so_
n(') -

Obtain the state space model.

(d) Check the observability of the system.

[*,'l Io 1 ol[*,.l lol

L;l 
= 

L: :, -:lla;l.Ltl' 
and

s2+3s+3

s3 +2s2 +3s+1'

y =Izo 9
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7. (tt) The open-loop transfer function of a system

is given uy c(u)H(E =5 r, is desired to

compensate the systern as to meet the
specifications such as settling time < 4 sec
and peak overshoot for step input 320%.
Design a suitable lead cornpensator and
sketch the root locus plot of the uncompensated
and compensated systems. i0

Write short notes on any two : 2x5:10

(i) Lag compensator

(ii) Back lash nonlineariry

(iii) Describing function.
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