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An srter ang flae questions.

1. (a) Define the following: 5x2=10

0 Plants

@ Processes

(ru) Disturbances
(iu) Open-Loop Control Systems
(v) Closed-loop Control Systems.

(b) Find the Laplace transfroms of the
following functions: 2 x5= lO
(t) n(t)=o fort<0

= e-o.4t cos 12f for t > 0

(ii) f"(t)=o for t< o

= sinut.astut for 1> 6

Cotrtd.



(a)2. Find the inverse Laplace transforms of

the following functions: 2x5= 10

^/ \ I
t:r .Cr lS | = """"r'-""'l'l s2\s2 +to2)

tiii F2G)= -r ^--11';---- :\t'Ll sls2 +21w*+uo2)

(b) By applying the final-value theorem,

find the final value
Laplace transform

F(s)= ,10,
s(s + 1)'

/(t) whose
given by

Verify this result by taking the inverse

Laplace transform of F(s) and letting

t -+o 10

Obtain the transfer function C(s)/R(s)
and C(s)/D(s) of the system shown in
the above figure. 10

of
is

xG) vG)

Obtain the transfer furtction f(s),u X(s)
of the system shown in the above signal
flow graph. 10

Consider the unit-step response of a
unity-feedback control system whose
open-loop transfer function is l0

c(s)=---:---
s{s + 1}

Obtain the rise time, peak time,
maximum overshoot and settling time.

Consider a unity-feed baik control
system with the following feed forward
transfer function : 10

c(")=

Plot the root loci for the system. If the
value of gain K is set equal to 2, where
are the closed-loop poles located ?

(a)3.

(a)4.

(b)

+4s+8

53 (rE 506) CNTH/G s3 (rE s06) cNrH/G Contd.



2.

Plot tlle Bode diagram of 10

10(s2+O4s+IJ
ct")= p;ls".sJ

?:XX"3-:::Hi"i""Hfi.''ttl-'{'.
transfer functron \

K(l - s;
c(s)=_;T-

H.HJJH:"i*'t#':r'il""1;'"1.t:
looP sYstem'

(c) Calculate the transfer function of the
(a)

(b)

5. system described by

with u as input and

a"u^ *4-=a" *2udt' dt dt
g as output. 5

(L

6. @)
dB

J&l .- - 4OdBlclec

.- -6oilBld4
\-. e- 4oda/dec

-6odBldec.,
-----l 

rodls

2s4 +s3 +3s2 +5s+10=O
in"a .rlr-o"t of roots in the

Determine the values of K, Tl and T2 of
the system shown in the above figure
so that tJle dominant closedJoop poles
have the damping ratio 6=9.5 and the
undamped natural frequency
oto = 3rad /sec t0

control
transfer

10

3. (a)

Determine
right hdf
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of s-Plane'

4

functron'

(b) *rur:::gl"$:,#T$'"n 
of a

(b) Consider a
system with
function.

unity-feedback
the open-loop

G(s)= , x 
,

s(s2+s++)
Determine the value of the gain K such
that the phase margin is 5O". What is
the gain margin with this gain K?
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