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A Max. Marks: 100

Note: Answer any FIVE full qu stiQn.s,choosing ONE full quettion from each module.

1
Module-l ~

a. Distinguish betwee oJ?'en-loopand closed-loop control system with an example. (08 Marks)
b. For the mechanical s stem shown in Fig.Ql(b), write the differential equation relating to the

force F(t). Also obtain the analogous electrical :t:}etworksbased on :
i) Force-voltage ~nalogy ~
ii) Force-current analogy. ,

~
~7l1

(12 Marks)

2

~'
OR ~

a. List. the eatures oftrans~etluncfion. ~ (04 Marks)
b. Denve the transfer function of armature controlled DC motor. (08 Marks),
c. Fo the rotational me~hiY1icalsystem sho~ . . ig.Q2(c), draw an electrical network based

on Torque-voltage an 1 gy. y,
'c{~e)
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Fig.Q2(c) (08 Marks)
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Module-2
a. Explain the following block diagram reduction techni ue

i) Combining blocks in parallel
ii) Moving a summing point behind a block ~ •••
iii) Eliminating a feedback loop. ~ (06 Marks)

b. Obtain the transfer function C(s) for the bloc~diagram shown in Fig:Q3(b). Using block
R(s)

diagram reduction technique. "\~
~~ ~~UJ

'-JfL.-------'II ~

Fig.Q3(b) (08 Marks)
c. Find the overall tr nsfer function for the signal flow graph shown in Fig.Q3(c), using

"Masons Gain-formula.
e&. ~L<1'1':.~-7--==--

(06 Marks)Fig.Q3(c)

4

eR
a. For the electrical network shown in Fig.Q4(a), find VO(~'using Masons Gain formula.

V"j(s)

fbt-'

ig.Q4(a) (10 Marks)
b. Using blOCKdiagram reduction technique, obtain the transfer function C(s)/R(s) for the

block diagram shown in Fig~Q4(b). -

Fig.Q4(b)
20f3
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5
Module-3

a. Derive an expression for the following time domain specification second order system:
i) Rise time
ii) Peak time
iii) Maximum overshoot.

b. Determine the stability of the system usin
equation: S6+2s2 + 8s4 + 12s3+ 20S2+ 16s

(12 Marks)
Rou h's stability criterion for the characteristic
16 = O. (08 Marks)

6

OR
a. For a negative units feedback controlJ;ystem with G(s) = 50 ,find the following:

s(s a-: $,,)
i) Percentage overshoot for a unit step input
ii) Settling time for a unit step input '\
iii) Steady state error for an input r(t) = r(t) = 2 + 4t + 6r for t ~ O. (12 Marks)

b. Find the range of'K' fo :which the system, whose characteristic equation is given by
S3+ (K + 0.5)S2+ 4KS + 50 = 0 is stable. (08 Marks)

7
Module-4

a. A negative feedback control system is characterized by
, k

G(s)· (s)=----::---
s(s2 +2s+2)

Sketch the root locus plot for values of 'K' ranging from 0 to 00 and comment on stability.
'\ (12 Marks)

b. Derive an expression for resonant peak and resonant equency for a second order system.
"<.. (08 Marks).,,

8
OR

a. A negative feedback control system in c aracterized by an open loop transfer function:'(.7k ",
G(s)' H(s2 = ~

s(s+I)(O.ls+l) :~
Draw the bode plot and deteqnine :' ~
i) Theyvalue ofk to give a G of 10dB ,
ii) The value ofK to give a PM of 24°.

b. What are breaks way poj 1$ and break in points. Explain how to find them.
(14 Marks)
(06 Marks)

Module-5
9 a. A feedback cdiltro1 system has op,enlopp transfer function :

G(s).H(s)" 1 \
s(s+ 1)

Sketch the Nyquist plot and comment on the stability of the system. -
b. Explain lag and lag-lead compensator.

#

(10 Marks)
(10 Marks)

OR
10 a. Explain PIP controllers,

b. State explain Nyquist stability criterion.
c. List the effects oflead compensator.

(10 Marks)
(05 Marks)
(05 Marks)

* * * * *
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