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PART A
Answer any twofull questions, each carries 75 marks. Marks

1 a) Determine the overall transfer function for a system represented by the block diagram (7)

shown below using block reduction technique.
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Find the transfer functio" ffiiof the electrical system shown below. (8)b)

Yr{f)

2 a) A second order system is described by the transfer function 
cG) 

= -#. rind (6)
R(s) sz+9.6s+L44

the frequehcies of undamped oscillation and damped oscillation, rise time, peak time,

maximum qvershoot (in o/o) and settling time for 2 %o tolerance.
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b) A unity feedback control system has a closed loop system transfer function

g9 - =*r** . Show thal the steady state effor is zero for unit ramp input if a=b.R(s) s2+Ds+K J -----

c) What is the difference between Static and dynamic error coefficients (4)

3 a) From the signal flow graph shown find the transfer function using Maison's gain rule. (9)

4a)

Derive an expression for peak time and rise time for a second order system subjected (6)

to unit step input,

PART B
' Answer any twofull questions, each canies 15 marks.

The characteristic equation ofa feedback control system is given by ss + (6)

2s4 + 3s3 + 9s2 + 2s * 10 = 0. Find out the number of roots on the RHP, LHP and

on the jco axis of s-plane.

Construct the root locus for a feedback control system with open loop trsnfer function, (9)

G(s)H(s):#.Findouttheva|ueo'*u.whichthesystembecomesoscillator1,.

For unity feedback system the open loop transfer function is given by

: ffi-d,u* the Bode plot and thereby determine

(i) Gain cross over frequency

(ii) Phase cross over frequency 
'*;'

(iiD Gain margin

(iv) Phase margin

(v) Assess the stability of the system

Compare P PI PID controllers

Describe the design procedure of a lag compensator

The open loop transfer function of a unity feedback system is given by

(5)

G(s) (15)

b)

b)

6a)
b)

c)

(3)

(5)

(7)
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60
G(s) = Gffi If the peak resonance of a closed loop response is 0.6073 and the

l"
resonant frequency is 3.94 rad/s. find the values of a and b.

PART C

Answer any twofull questions, eoch canies 20 marks.

7 a) Obtain a state model for the circuit shown below. (S)

R1

b) The system matrix of a LTI system is given Ut O:[T

transition matrix.

What dre the advantages of using state space approach.

Determine the pulse transfer function for the system shown

-1rl 
o*"in the state Q)

c)

8a)
(5)

(10)

9a)

b)

b) Obtain state model of a system whose transfer function is given by

r(s) _ 3s2+s+z .

R(s) s3+Zs2+14s+8'

Obtain the state model in: -';
i) Controllable canonical form

ii) Observable canonical form

Use Jury's test to Check for stability of sampled data cohtrol system represented by (10)
z4 - L.zz3 * 0.222 * o.oSz - o.oo1 : o

(10)

(10)Asystemischaracterizedbythetransferfunctionffi=#.Check

controllability and observability of the system using Kalman's test.
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