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(¢) A linear 2™ order system with transfer function

49 '
BRIV :s_mitial?y atrest and is subjected
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- lo astep tnput signal. Find the peak overshoot of |

Linear Control Theory ‘ the response of the system. |
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Time : 3 hours - Full Marks : 70

' Y S
: . (d) Forthe transfer function G(s)= _
I ns!ru_c!fans : S ;[3 + ;IS +0. 5) , find

the phase cross over frequency.

(i) -There are N;’ne.Qi:esrfom in this Paper.
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(e) A unii:y feedbacl_c’ sy stem has the open loop transfer

(i) A!{eﬁxpr Five questions in all. ]

(iii) Question No. I is Compulsory. = z quCt-I-Dn (53 (S—IX-T T 2KS'+ 3)" How many time
(iv}) The marks are indicated in the right-hand margin. g g the Nyquistplot of G will entl:m:le the origin.
n — . Y ij‘ 5‘ (f) The open loop transfer functir:m of a system is
) g S - —x - - |
(8) Findthevalueof Kifapoint~3+/8liesonthérootlocus = g O(s)= {5+ 2)- [f the system is operated ina closed
of the system G(s)H(s) = - K - _ luf-p with unit}_f feadbaék, comment on stai:ili;y of
_ S S(s+6) N ' the closed loop system..
" (b) A unityfeédback system has the plant transfer function o . :
R Y J g YS e,.p N . (g) Find the position and velocity error coefficients for
G(ﬂm'ﬁmdméﬁdqumfyﬁiﬁﬁﬂxmeﬁm' : the system of transfer function

50 .
O = oY= 25

has a phase lag of 90°. -

P.T.O.
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(h) The characteristic equation of a control system is

givenby 257 + 5’ + 45’ + 257 + 25 + ] = 0 comment
on stability of the system.

(1) The open loop transfer function of a unity feedback

K
‘control system is given by G(s)= W;P >0,

Find the value of ‘K’ for the damping ratio to be
0.5 corresponding to the dominant closed loop
complex conjugate pair.

() The unit step response of a linear time invariant
systemis y(f)= je'“"u(r_] » where (1) is the unit step
function. If the output of the system corresponding to
an unitimpulse input 5() is h(1), find h(1).

3,’{\5}% the given signal flow graph, using Mason's Gain
formula, find the ratio C/R. 8
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(b) The open loop transfer function with unity feedback

is given by G(s)= 108

s'(s+4)s7+ 35+ 1) Find the -

static error coefficients and steady state error of
 ——

the system when subjected to an input given by
r{)=2+5+2¢2
\____.-".
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'/3/ (a) Obtam the simplified block diagram for the fallowmg
and determmt the transfer function. B8

.__(,b) Derive output responie of crmcaliy dampcd 2'“’

order system with unit step input through-
generalized output expression. _ 6

\4}',-/ (a) Consider unity 'fégdbﬁc_k gystem jsas below 8
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and Calculate X when ¢ =0.56. Determine (i) Peak
time (ii) Peak Overshoot (iii) Settling Time and (iv)

" Damped natural frequenc}n

(b) Discuss stcady state error of closed loop 2 order
system along with cascade PD controller for ramp
input. B 6

©

5. (a) For GoH() = (s’ +65+25)(s+ 2)s+4)’ by

Ri:;uth criterion, discuss stabilify:of closed loop
system as & function of K. Further, firid value of X
. for the sustained o;e«cillatio:'is in closed loop system
and obtain corrcspd'nding' frec-luencies. g

(b) Derive peak time and peak overshoot 6

GﬁSketbh"'r'oot locus on graph paper for °

- Us)H
() (3? T +2$+5) and find K for
Code : 031712 2 s P.T.0.
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(b) Discuss a_t_lgle and magnitude criterion. 6

7. {_a) Draw Bode plot on semilog paper for open lmp.t.ransff:r

512(5+ 3)

function -
ng+_li'6$+256)' Further

t'er"c.mrf(;v:g=

obtain gain margm, phase margin phasc crossover

frequency and gam crossover frequency 8

(h} Discuss gain margin, phase margin, phase cross over
and gain crossover frequency 6

8. (a) Stale aiid Develop Nyquist Cntermn for closed loop
system stability. o 4

A0(1+055).

G(s)H(s)= /
@’F or GOH() s2(1+0.15)(1+0.035) draw the
Nyquist plot and discuss stability. 10

9. .(a) The open Inép transfer function with urﬁty feedback

K

is given by GES):M'D{:SEE" a Lead

compensator so that acceleration error constant and
phase margin may be obtained as 10 and 35°

respectively. - 10
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(b) Discuss lead and lag compensator along with their

requirements.

I
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