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The figures in the right-hand margin indicate marks.

Candidates are required (o give their answers
in their own words as far as practicable.

litustrate the answers wherever necessariy.

Answer all questions.

( CONTROL SYSTEM AND INSTRUMENTATION )

1. Answer any four questions from the foliowing :
2x4=8
fa} Open-loop transfer function of a control

e

(s) >
svstem is given by Y S)= and
! g : (S+ :3)

3
H(S) = (-S—TS.)' Determine the characteristic

equation. e
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(2)
Depending upon the & mention the
different dampiig svstems. 2
Open-loop transler function of a control
K

svstem Is given by G(S) = : .
(1~ ST, )1~ ST

Draw the polar plot of the svstem. 2

Differentiate between Mason's gain
formulas and block diagram reduction
method. 2

Mention two applications of spectrum
analyzoer. 2

Define phase margin arud gain margin of a
control system. 2

Answer any four guestions from the following :

4x4=16
Find ¢/R of the tollowing SFG using Mason’s
gain formula @ 4
{5
o
1 [2 O
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(3]
The block diagram of a unity feedback
control system is shown below :

+ 20

R(S)—}-(_i }%— (—S—;m:g) C[S)

(c}

()

(e}

Determine the characteristic equation of
the system Tr and M. 2+2=4

The open-loop transfer function of a unity

feedback system is given by

. 30
G(S) = (15 01S)(S+ 10} Determine static

error coefficients Kp and Kv. 2+2=4

Show that thwe transfer {unction Y(s)/Xi(s)
has a zero in the nighs half s plane. Obtain
Y(t) when X(f is a unut step for the system

shown below 4

6
X(s)—>— s+2|

_ Y(s)
4
s+1
Sketch the Bode plot of the svstem 4
1
G(S) o~
(S +3)
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(f} Differentiate between active and passive
transducers. What are the advantages of
semiconductor sirain guage? 2+2=4

3. Answer apny two guestions {rom the following :

8x2=16

fa) The characteristic equation of a feedback
control system is given below :

ST+255%+ 1557+ 205+ K=0
Determine the range of K for stability.
Determine the value of K so that the system
1s marginally stable and find the frequency
of sustained oscillations. G+2+2:=8

(x) For rhe system shown below, sketch the
Nvquist plot for K=2 and use the Nyquist
criteria to determine whether the closed loop
system is stable for this gain. Find the range
of K for the svstem to be stable. 6+2=8

kis- 2)

R(smgrw- K Cls)
N 15+ LIS+ o)

¢} kxplain function generator using block
diagram. 8
(d) Sketch the root locus plot for the svstem
having open-loop transfer function given by

k
S(S+4)($% + 48 +13) 8

G(S)H(S) =
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