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Instructions to candidates

Answer ALL questions.
Missing data may be suitably assumed.

1A. Write the differential equations governing the mechanical behaviour of the system shown

1B.

2A.

2B.

3A.
3B.

4A.

4B.

SA.

in Fig. Q1A. Draw the Fl and FV analogous circuits and verify by writing mesh and node
equations.

Find the State Transition Matrix of a system with A:H (1) :
(6+4)

K(S+a)
(5+B)?

Unity feedback system with G(S) = IS to be designed to meet the following

specifications.
Damping ratio=0.5; Natural frequency= v'10 rad/sec; ey, due to unit step input =0.1
Find the value of K, a, 8
For a negative UFB system with forward path gain of G(s), find the 3™ order OLTF so that
steady state error due to ramp input is 1.5 and the characteristics equation has roots at -
14j1.

(6+4)

For the SFG shown in Fig. Q3A, find %using Mason’s gain formula
1

Y(S) S+2
U(S)  S3+9S2+265+24

Transfer function of the system is given by Test whether the system

is controllable and observable using Kalman’s test.

(6+4)
5K
S(5+2)
so that static velocity error constant is 20sec™! ; Phase margin of atleast 55° ; Gain

margin of atleast 12dB
A system is represented by the differential equation ¥ + 5Y + 6Y=U. Find the transfer
function using stare variable representation. Also find the Eigen values.

Open loop transfer function of a system is given by G(S)= Design a lead compensator

(6+4)

A system is defined by the characteristic equation S2-(K+2)S+(2K+5)=0. Find the value
of K for which the system is
i. Stable, unstable, marginally stable
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ii. Undamped, Overdamped, critically damped
5B. Sketch the Root Locus of the system shown in Fig. Q5B for 0 < K < co and comment on

stability.
(6+4)
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