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1(a).

SECTION -A

36—25

The open loop transfer function of a unity feedback system is given by G(s) =

Find the gain and phase crossover frequencies in rad/sec.
(12M)
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1(b). Find the Fourier transform of the signal x(t) as shown in figure using differentiation

property of Fourier transform. (12M)
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1.(c).

%ol

The approximate Bode magnitude plot of a minimum phase system 1s shown in figure.

Find the transfer function of the system. (12M)
AdB
160 [ ===========--==- —
140f=====~~ 7/ 5
P
20 — ' E
.
' - . ®
0.1 10 100

FoY w0=0.1 1o \D,

\R0 = H0dB|d«
— \L\O'-QD - —
\op€ = - y\O
Step We-\ R
Foy o= o To oY,

—\uo
g\oPc’_ P \_ég——"”

\O[dld)-—lOO\O
Tiial  Glope =0 = NO pdeh of 2evog ot O1\Qin
1 =

At O 'meIg,

dﬂj\%a e g\DPQ:

= % dec) NOS at Ol

+60 oIB| decade
yod|g

At W= 10 quﬁ,

c,har\ﬂa

o dp)dec
in glope = 0~ 60 = o <)

At co:loo'z*:i% i dlope = 0-20 = 90dBldec

Candidates
must not
write on
this margin

\

.':7 4 qet\l::G:: PU(E, st v qad,g



MOQO‘V‘HAGQ .@( oD Hire a,(a_?b\

Lod® Jot W& 0\ wed 18

R0 = ’;LO\OCA\/\

)
%
10 \ 18 %T:\

\H g ?/\H%;D

foThC

10

o)
7 100 ‘ QE:W/‘Q,/
@-\—103/

Candidates
must not
write on
this margin



1(d).

Sol
=

Write the properties of ROC of Laplace Transform. (12M)
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The block diagram of a feedback system is shown in figure (a) and its response in figure

(b).
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fig (a)

(i) Find closed loop transfer function.

(i1) Determine the values of K and T from the response curve.

(ii1) Time at which 2™ over shoot will occur.

(iv) Time period of oscillations.

(v) Number of cycles output will perform before settling down with 2% tolerance.

(20M)
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2(b).

o\

Verify parseval’s relation for the given sequence x(n), that is

i x(n)x"(n)= i_j‘.x(ej“’ )X* (e )do» for x(n) = [%)" u(n) (20M)
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2(c).

Zol
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N=-00

Given the following state-space description of a system:
£
X -2 0] |X,] |1
X,
=l 0
y=[ o] {X:]

Where X, X; are of the state-variable, u is the input and y is the output of the system:
(1)  Find the state-transition matrix.
(1) Transfer function of the system,

(iif) Complete solutions of the system when input is the step function and

having zero initial condition. (5+5+10 =20M)
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3(a). Obtain Direct Form-I, Direct Form-I1, cascade and parallel form realization for

y(n) =-0.1y(n—1)+0.2y(n-2) +3x(n) +3.6x(n-1)+0.6x(n-2) (20M)
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3(b).
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Obtain the root locus diagram for a unity feedback system with open — loop transfer

function. G(s) = &

_— 20M
s(s* +6s+10) (20M)
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3(c). The following facts are given about the signal x(t) with laplace transform X(s)
(1) x(t) 1s real and even.
(i1) X(s) has four poles, no zeros in a finite s-plane.
(u1) X(s) has a pole at s = %ejz :
(iv) [x(t)dt=4.
Determine X(s). (20M)
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4(a).

%

The block diagram of unity feedback control system 1s given in fig.
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The Parameters K and p are both greater than Zero. Determine the Values of ‘K’ and ‘p’

to satisfy the following frequency domain

Reasonant frequency = 11.55 rad/sec.
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4(b).

ol

1+aTs

The transfer function of a phase-lead controller is given as GC(s)= T ,a>1 and T is
+Ts
a constant depending on the circuit parameters. Derive the maximum value of the phase
lead which can be obtained from this controller. (20M)
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4(c). Derive the expressions for trigonometric Fourier series coefficients. (20M)
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5(a).

3ol

Apply impulse invariant
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S(b).

2o\

The open loop transfer function of a unity feedback control system is given

asG(s) = asTl . Find the value of ‘a’ to give a phase margin of 45°.
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5(c).

&ol

For the transfer function G(s) H(s) =

the error in diagram at @ = 5b. IM|dB (12M)
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5(d).

3ol

Consider a LTI system with unit impulse response h(n) = ()" u(n), where ‘o’ is real and

0 <o < 1. If the input 1s x(n) = (B)" u(n), 0 < [B| < 1, determine the output y(n) in the form

y(n) = [ki()” + ka(B)"] u(n). (12M)
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5(e).
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Consider the closed loop feedback system shown in fig. Determine the range of ‘K’ for

which the system is stable. o
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6(a).

So)

. Nod

Write the properties of signal flow graphs. Obtain the overall transfer function C/R from

the signal flow graph shown in figure.
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6(c).

The open loop transfer function of a unity feedback system is given by G(s) =

s(s+1)
Find the rise time, percentage overshoot, time of peak overshoot and settling time for a
step input of 10 units. Also determine the value of peak overshoot. (20M)
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The open-loop transfer function of a feedback control system is given by

50

ClEHE) = s(1+0.1s)1+0.25)
Determine stability using Nyquist plot. (20M)
Gven,
50
(D W ~ -0

g (1401 %) (140:22)

W) HOW) - ——E—Q—’—————_"—’
i (1) (1ot yud) (14 02|0)

e

ywo How| = 50
o o J16oD

(01w - tad(020)

ORI - _qp — tos |
(—

/ "
?7 @
- . 011 \[cbuithfs margin

Candidates
must not
write on

=49



G ROW) -50) \HD*\\D]{ 1-)02W0]
. >
. Lo | uonuy ] | 1402}

1

—16 +]

—5p |1 - poxed ]

contouy  dov Qiven QCO WD 1],

o
Joo ' R "‘)OO
™ Kéq e -0
éée i} ¢ - TIL o -

i

e

B > -U 1o i
& 2>

»
ﬁ Q
q L

At Q= -—390/
GOW HGW = —0+IC0)

pr S = —30,
GUW s = -1 45 ()
pt S = +:)O |
Qo HGW = ~16 4y (=D

pt €S- +]00 ‘
GUW gy = -0 (4+0)

\)e
: _ce  |e=0]
FsomD G)/ SubS‘\"'\'Uﬁ"“a Q

gg,_,.//]

)®
19 (14 ed®or\ {1402 el

- e
G W = ero % Ce
TR = &
* eso0 €

-1
ot To DOL,-’S

=
- br & Vomes  HOTO

-
—

$: 50

- -
‘H b\@)‘*’] [\ +o29 ] el ‘-\(01\»053\1401»07

’T‘lg_‘To “ll

Candidates
must not
write on
this margin




S
1
k-
@]

—

ol

- S W AW RL)
GQUOWS = e (geT) (WOIRE ) (wo
52 ——a¢
< &ﬂ O‘O'Z-RB‘CE
a0 3¢
- X >
o> .
.-Q?Do \’\) ) 4310
- ol®¢ * T\
. Wy tTo
| Nomes fgoro
Fot  seal ong c'rsow\v\a pointh
= \—0'07—‘4& =0
= 3= RO
>
. T B £30
: H g u) = ,
g WA [ T T
‘. ‘ ahovle  FeatuveA
NGM%'\’ pot bU mc@fpoicxfm"f]
@-;’Iloq\
S
/"

Candidates
must not
write on

this margin



7(b).

Compute the IDFT of sequence
X(k)= {7, -0.707-0.707, -, 0.707-0.707, 1, 0.707+)0.707,j,-0.707+0.707}
Using DIT FFT algorithm.
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7(c).

Sol

C(s) _ s*+3s+4
R(s) s'+4st+4

A circuit has the following transfer function

Find c(t) when r(t) is a unit step.

State if the circuit is undamped, under damped, critically damped or over-damped.
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8(a).

State and prove circular shift in time domain property and circular convolution in time

domain property of DFT . (20M)
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gain of 10dB at » =8 rad/sec, without using graphical approach. (20M)
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8(c).

Design a chebyshev low pass filter with pass band attenuation o, = 1dB for 0 < © < 0.2

and stop band attenuation o, = 15dB for 0.3n < ®, < m, using bilinear transformation

method.
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(To be filled by examiner)

Rating on a scale of 1 to 10

(1 being the least and 10 being the highest)

1. Competency in understanding the question.

2. Competency in approach / methodology while answering

3. Competency in space management

4. Competency in drawing figures / circuits / black diagrams [ graphs etc.

5. Competency in presentation and hand writing.
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