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Time: 3 hrs. Max. Marks: 80
Note: Answer afy M’V E full questions, choosing
ON}:; f;ull question from each module.
1 a.  Write the dlfferentxal equatlons for the mechanical system shown in Fig.Ql(a) and obtain
F-V analogy. A (06 Marks)

50, willobe treated as malpractice.

I

g blank pages.

g=

Tty K

Fig.Q1(c)

. OR ; y
2 a. Reduce the following block diagram of the system sh@wn on Fig.Q2(a) into a single
equivalent block diagram by block diagram reductlon rules (06 Marks)

agonal.cross lines an the remainin,

(=]

IS

2. Any revealing of identification, appeal to évaluator and /or eqp@;i@ﬁ's written eg, 42+8

Ck)

b. Find (06 Marks)
R(s)

Important Note : 1. On completing vour answers, compulsorily draw di

Fig.Q2(b)
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For the following circuit write the signal flow graph" jéfer Fig.Q2(c)] (04 Marks)
L viet)
+ ~ Module-2
For the system shown\ i F}g Q3(a) Find the i) system type ii) static error constants kp, ky
(06 Marks)

5 it
- - | S(stn(std) Ed
N Rt
Fig Q3(a) |
C(S) . Also ﬁnd the tlme

Fmd the step-response, C(t) for the system described by

‘ R(s) TS+4 o
constart, rise time and settling time. ¥ (05 Marks)
Derive the equation for steady state error of simple closed loop system. .~ (05 Marks)
OR

A second order system is represented by the transfer function.

Q) _ 1

I(s) JS?+fS5+K
A step input of 10 Nm is applied to the system and the te 5

i) maximum overshoot = 6% v’

ii) time at peak overshoot = Isec

iii) the steady state value of the output is 0. 5 radfm :
Determine the values of J, fand K. (06 Marks)

A system has 30% overshoot and sg:tlbg:w Aime of 5 seconds for on unit step input.

Determine: i) The transfer function ii) peak)ﬁme tp iii) output response (assume egs as 2%).
e (06 Marks)
re following :

Write the general block diagrams:
i) PD type of controller ¢

ii) PI type of controller. .| (04 Marks)
) Module-3
Determine the rangés‘\‘ F“K’ such that the characteristic equation :
(06 Marks)
(06 Marks)
(04 Marks)
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Write the polar plot for the following open-loop transfer function :
G(S)H(s) =

CMRIT LIBRARY 15EC43
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OR
. P i) K
Sketch the complete root locus of system having, .G¢s)H(s) = . (12 Mark
d Y & OO ~sgTE ey M

<—— . Find whether S = -2 point is on root

Consider the system with G(S)H(s) = ——
S (S+4)

locus or not using angle condition. (04 Marks)
Module-4
The open loop transfer functic ’ of a system is G(s) = -——I£~———~. Determine the values
’ RO s(1+s)(1+0.1s)
of K such that i) gain \%ii‘gm = 10 dB ii) phase margin = 24°. Use Bode plot. (10 Marks)
Derive the expres;“sﬁmi}‘ ] ‘resonant peak ‘M;’ and corresponding resonant frequency ‘W’ for
a second-order ugggrdémped system in frequency response analysis. (06 Marks)
OR

Sketcb\fﬁﬁ?{ﬁlyquist plot for a system with the open-loop transfer function :
cond) k(14 0.58)(1+5)
: T (1+10s)(s-1)

ermine the range of values of ‘k’ for which the system is stable.

1

1+0.1s
Explain Nyquist stability criteria.

. e (04 Marks)

Module-5 v
Explain spectrum analysis of sampling process. @A (06 Marks)
Explain how zero—order hold is used for signal reconstruction. g (04 Marks)
0 -1 \
Find the state—transition matrix for A = L 5 3} . (06 Marks)

OR N
Obtain an appropriate state model for a system r rbs nted by an electric circuit as shown in

Fig.Q10(a).

(06 Marks)

Xo ={1] < (06 Marks)
tol

ethe properties of state transition matrix. (04 Marks)
% % ok k ok
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