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1. A linear time-invariant system initially at rest, when subjected to a
unit-step input, gives a response p(t)=te”* , t>0 . The transfer
function of the system is
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2. Closed-loop transfer function of a unity-feedback system is given by
Y(s)/ R(s)=1/(zs +1). Steady-state error to unit-ramp input is

(A) o (B) 7 (©) 1 (D) 1/7

3. A unity feedback system has open-loop transfer function
G(s)=K/[s(s+1)(s+2)]; K>0
The value of K that results in oscillatory response to step input, is
(A)2 (B)6 (©)20 (D) 60

4. The first two rows of Routh tabulation of a third-order system are
53 2 2
2 4 4
(A) The characteristic equation has one root in right half s-plane
(B) The characteristic equation has two roots on the jw-axisat s==j
(C) The characteristic equation has two roots on the jw-axisat s=12;

(D) None of the answers in (A), (B) and (C) is correct
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= Given the unity feedback system with (18%)
G(s) = 4

fy

s(s8 =25 +25* —45* —5* +25-2)
find out how many closed-loop poles lie in the right half-plane, the left

half-plane, and on the j»-axis.

Ris) + - C(s)
S

~  Acontrolled process is modeled by the following state equations:
%, (1) = —x,(1) +5x,(2)
%, (1) = —6x, () + u(r)

where u(¢) is the input. The output equation is () = x,(¢) .

(a)The control is obtained through state feedback. Design
state-feedback control so that the closed-loop system has a
damping ratio of 0.707 and a natural undamped frequency of 10
rad/s. (10%)

(b)The following figure shows the block diagram of the closed-loop

system. Design a PD controller G, (s) so that the closed-loop

poles are at s = -4 and s = -8. (10%)

R(s) + CEs)

G(s) Process T
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w ~ Obtain the root locus for positive values of K, for a system whose

characteristic equation is  q(s)=s’ +4s’ +6s+4+ K(s’ +5s* +4s-10) =0
(15%)
%~ Atwo-mass model of a system is shown in the figure.

(15%)
y(s)

Find the transfer function 2.
F(s)

(9]




