50, will be treated as malpractice.

aining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the rem
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First Semester M.Tech. Degree E ﬂ&ation, Jan./Feb. 2021
Control System Eg ineering
Time: 3 hrs. & 5}( Marks: 100

Note: Answer any FIVE full questionsWsmg ONE full questi E n ffom each module.

odule-1 ag
1 a. Drive the differential equaﬁq@he liquid level system'to late outflow with inflow of

b.
2
3 &
b.
4 a
b.

liquid.

Obtain the transfer funeti F‘((S)) for the mechanicAl.sys
S 2y,

ystem shown in Fig.Q1(b).
q; ¢

(08 Marks)

AONSNNNNA N,

Sketch armature—gontfolled DC motor

statespace representation by choosing

velocity of shdfi#(t) and armature eugrenf as state variables and angular shaft displacement

0(t) as outputymahlc : (20 Marks)
% ¢ \’Mn dule-2 %

Obtai% expression for th€%ini€ response of a segond order underdamped system subjected

to a pnit step input and dFAW ItS response curyes, (12 Marks)

econd order -,:'—!'

. The system is gfy#n a unit step input. Determine :

) The response} ion

ii) Time for gomapl€te response

iii) Respo@n time elapse sec. (08 Marks)

. OR
_ @ : s .
A second order system resented by its transfer function =— find its
R(s) (s"+6s+25)
rise time, peak time, maximum overshoot and settling time. (08 Marks)
A unity negativ back control system has an open-loop transfer function consisting of
two poles, tw and a variable gain ‘K’. The zeros are located at—2 and -1 and poles at
-0.1 and +1. Routh stability criterion, determine the range of values of ‘K’ for which
the 31053@ system has 0, 1 and 2 roots in the right half of S-plane. (12 Marks)
o 1of2
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Module-3 Q

: 242(s
A unity feedback system has, G(s)=——o
Y t ®) s(s+1)(ag £35+121)

determine : i) Phase cross over and gain cross o& uencies

ii) Gain margin and phase margin cgmifnent on system stability. (20 Marks)
\,’ é

sketch the bode plot and

A control system is having, G(S)H(s —Ldraw Niquist plot. (12 Marks)
s+l)( +2) :
. Write a note on Robust stabllltyéhd robust performancc% (08 Marks)
Module-4 &
Toot locus systcm havmg _ - loop transfer  function

G(s)H(s) = o determine the valueshofK for which the system is stable.
s(s+ 2) s+ '
; ¢ (20 Marks)

] system has an opsn lobp transfer function G(s)H(s) = K(s+3)

s(s+2) g

De e the root sensitivity of minant roots of thg’Sysfem to variation in :
i) gain K = 4 ii) open loop pole a —2 ii1) Open loop*zeros at s = —3. Also obtain the new
root location for small cha@dio .4 in nominal ﬂ g (20 Marks)
Modul
Briefly explain the terms »i) State variable ta%e vector. (04 Marks)
The equation of tioff of a two degrees edom spring m%:tem is given by
L
m, ¥ +ky, + ¥,)=F(t) .
1 Y1t &Y, % 2 & _ v

m, Yz"'k Yo #k,(y,-y,)=0 : é :
ite i space mndel N % (06 Marks)
ime 1 e

described by tl}' lowing state equations :

Comment on the {lability and obsegvability of the system. - (10 Marks)

e éon
_ Dctcrmincéhen values and e@ vectors of the matrix A.
[0 0] ¢

A=l 3 p-2 %é (12 Marks)

-12 -7 -6
A control system is reptesented by the following state model

2 1 0 1 0] [0 :
m =[ ]u d [x,( )]=[ :|,u=unitstep
%l 101 1 x0)] |1

»

Obtain th. tim'e response. (08 Marks)

(:‘ % ok ok R %




