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ote;/Answer any FIVE full questions, chaa% ONE full question {m“‘ﬁ& each module.

7

Max. Marks: 100
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P AtoRle-1

_% 1 a. Define Control System. Write th@@lfﬁrences between openflaop control system and closed

£ loop control system. % (05 Marks)

,§ b. For the mechanical system;wh(}wn in Fig.Q.1(b). Wl%e 1) The mechanical network

§ ii) The equations of perforyﬁ%ce iii) The electnca% network based on Force-Current
Y- analogy. ﬁ*«?’“@ f’ : (08 Marks)
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% S 2 a. - What are the @ffefa%s of feedback mtrol system? (05 Marks)
g ® b. For the rota‘t'ml system shown 1"1’"””f” Fig.Q.2(b) draw the mechanical network. Obtain the
g 2 £ PN
O < equations ofperformance and ﬁnd the transfer function Tl((S )) (07 Marks)
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.  For the mechanical system shown in Fig.Q.2(c). Find the analogous electrical network hased
on Force-Voltage analogy. : ("8 Marks)

s 4 .
~Aaf Module-2 vﬂ;%%
3 a. Obtain the transfer ﬁtncgbn of the system sw in Fig.Q.3(a) using block diagram
reduction technique. % _
o _

cl®

(10 Marks)

cs) S —
b. Find —== for the signal flow graph shomW1 Q.3(b) us Maso ;
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4 a. Draw the corresp“@ﬂdmg SFG for“the block diagram shown in Fig.Q.4(a) and obtain the

transfer function using Mason’ sﬁ"ﬁﬁ formula. (10 Marks)
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(10 Marks)

Find — using block diagram reduction technique

mathematical expression:
(06 Marks)

odule—3
5 a. Explain the following test s&mfé%mth the help of graph
i) Step signal i) Ramp sffg‘@ iii) Parabolic signal. .
Derive the expression §Q; the underdamped IeSpOonse ¢ of a second order feedback control
f, w o~ «-:?) (08 Marks)
Derive the expressmﬁ%for rise time (T;) of an undergammd second order system. (06 Marks)
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b.
system for step input. ..
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OR ..
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¢k control system is ;‘:‘ﬁaﬁttenzed by an open loop transfer function
. Determine the system gain K| so that the system will have a damping

C.
%
6 a A umty f’eedb
; K
ratl%o;ﬁ@()ﬁ For this value of- «ﬁhd the rise time fpeak time, settling time and peak
overshoot. Assume the system 1w”bjected to a step Qﬁi’v
b. Find the position, velomty an@acceleratlon error:ce 7
loop transfer function ﬁ@u— S(SSO . Also c%late percentage%yﬁrshoot for a unit step
m ﬂ; txl‘*if'av Fy &
input, settling time for a unit step mput:an&“’ gieady state error for an input defined by the
polynomial r(t) w e A+ 62,12 0. - J m ﬁ, (10 Marks)
WModule-4 R 4 m
y §* +258° #1587 + 20S + K = 0. Determine: i) The
ly stable  ii) The value of K so that
(06 Marks)

% )
For the characteristic equatlonﬁg)(%ﬁ
(14 Marks)

range of value of K, so that the System is asymptotic:
the sgjsteﬁ? is marginally stableand find the ﬁequenc1es of sustained oscillations.

7 a
b.  The opén loop transfer fu
”’E&S) 1 .
P 3 S(S +4%§@+ 2)
bt N\
s F
8 a Define: _%%
i)  Gain Margin
i)  Phase Margin _w
iii)  Phase Cross Over F’memy (06 Marks)
b. Plot the Bode dlagam%fhe open loop transfer function of a unity feed back system given
by G(S) = 100(_0']”5 i Find Gain Margin and phase Margin. Also comment on the
S(S %&(O 01S+1)
: (14 Marks)
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9 a. Explain the steps involved in using Nyquist criterion. ALY (06 Marks)
b. Represent the electrical circuit shown in Fig.Q.9(b) by a s% ‘model. (10 Marks)
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7%, Fig.Q.9(b) ﬁ@«
¢. Write a short note on advanta% tate variable approac%_ (04 Marks)
OR
10 a. Find the state tran51t10n X for
0 1
A= (10 Marks)
5 o
b. Obtain state mé'%ﬁf’yr the given mechamcﬁl@stem shown in Fig.Q.10(b). (10 Marks)
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