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CONTROL SYSTEMS |
Time Allotted : 3 Hours ) : ™ Full Marks : 70

: A
‘The ﬂgures in the margin indicate full marks.

Candidates are required to give thelr answers in their own words
' as far as practicable

GROUP A
( Mulﬂple Choice Type Questions ]

1. Choose the correct alternatives for any ten of the following :
| ' | 10 x ¥;= 10

1) ¥ a closed loop control system operates ata point on JW
axis, the system is

S) overdamped | bi underdamped
Q) margineily siable . d) .unstable.

#) - Signal flow graph is used to obtain the
a) 'stabilit)" of the System
b) | transfer function of the system
c) controllability af the system
d) - observability of f;he system.
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iii)

iv)

V)
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vi)

vii)

The state transition matrix is-given by

Addition of a polc to the closéd loop transfer function
a) increases rise time " b) decreases rise time
c) increasestovérs'hoot‘ » d) .has no effect.

a Is1-Al b {sr-ay'}

o L{sr-a7"} a  LYsi-ay'}.

An a.c. servomotor is basically a

"a) universal motor

'b) single phase‘mduction motor

¢} two phase induction motor
d) three phase induction motor.

A potentiometer converts linear /'rotatio'na_l‘ displacement

into
a) current . o b) power
c) voltage , d) torque.

State 'variable‘approach converts an nth order system

into

a) nsecond order differential equations
b) . two differential equations

c) nfirst order differential equations

'd) a highér order system.
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vm) In control system, we have the following methods for

x)
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system analysis :

i) Nyquist criterion

i) Bode plot

iif) Root locus

iv) Routh-Hurwitz criterion _

Which of the ‘aboye are in time domain ?
a) (and@) b) (i) and (i)
¢ @Wand@) . d (i)and (v

The forward path gam of a control is 2:5 and the pole-

' zero configuratlon of the overall transfer function is

shown in Fig. The following overall transfer function is

~

>
-3 -2 -4 - Re
- Fig. - .
a) 2-5(s+1) oy 2-5(s+2)'
S(s+2)(s+3) s(s+1)(s+3)
c) —Z—E(E—ﬂl— d) none of these.
s(s+1)(s+-3) ' .
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x)  The close loop gain of the sys/tem in the given ﬁgure is

sy

L

a)

b -6

6
3
. - . 2 ’ ) B
xi) An increase in damping ratio -

c) d) none of these.
a) increases rise time .
b) dccreases rise time
¢) does nbt affect rise time
d). keeps the time within limits.

xii) A second order system has damping ratio & = O 9 The |
' system is »

a) underdamped ' ',»

b) . overdamped

c) critically damped

d insuﬁlcient information for any predictlon
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GROUP - B
( Short Answer Type Questions )
Answer any three of the following. 3x5=15

2. Derive the closed loop transfer function of an armature
~ controlled DC shunt motor.

3. Determine the transfer function C/R for the system given
below.

79
+
+

4. Find the condition for stability for the system whose
characteristic equation is given below :

s % +(k+0- 5)sz+4k.s+50 =0

5. ’l‘he forward path transfer function of a unity feedback
system is given by :

5(s2 +2s+ 100) '
s’(s+5)(s2 +3s+l‘0)
Determine step, ramp & parabouc error co-efficients. Also
determine the type of the system. .
6. Obtain the state transition matrix of the follow{ng system

G(s)=

&y

da !
d—"c?-'-x,n‘:z-a-u.
dt |
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ot , GROUP-C
( Long Answer Type Questions )
Answer any three of the following. 3 x 156 =45

A unity feedback control system has a open loop ‘transfer

function G(s)=— k . Sketch the root lous of the
2 s(s+3)(sz+2s+2) - ‘ :

system by determining the following :

a) Centroid, number & angle of asymptotes.

-

b) Angle of departure of root loci from the poles.

c) . Break-away point.

'd) The value of k & the frequency at which the root locus

crosses JW axis.

, Construct the ‘Bod'e» plot for a unity f:eedback'control system

having G(s'_)_ 10(s+10)

T . From the plot obtain the aih
s(s+2)(s+5) | P g

margin, phase mérgin, gain cross-over frequency & phase

4202

cross-over frequency. Comment on the stability of the

system.
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9; a) State the Nyquist stabllity- criterion. How is Nyquist
criterion different from Routh-Hurwitz criterion ?
'b) What do you mean by relative stability ? '

¢) The open loop transfer function of a unity feedback
control system is given by :

s+0-25 .
G(s
5)= 2(s+1)(s+0 5)
Determine the closed loop stability by, applying Nyquist
criterion.. o (3+2)+3+7

10. a) Obtain the transfer function of the system from the
" given state model : '

e Ik
x,| L3 -11 x| |5] .

Y=[1, 2] [ﬁ;

1
s(s+a)

o Determine the pulse tranSfer function of the sampled
- data control system shown below. The sampling time is
T = 0-5 second. ' -

b) = Find z-transform of the following function F(s)=

RS gy Rede s >
, ) 1 T scstos) _ ‘ ccsy
L
5+3+7
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11. Write short notes on any three of the followmg : | 3x5

a) Plb controﬂer. '
'b) Sample & Hold circuits.
¢) Tachometer.

) Transient response of a 2nd order system.

4202 ’ 8





