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Q1 ()

Section A : Network Theory

The Z parameter of a two port device Nare Z,; =Ks, Z,, = Z,, =10 Ks and Z,, = 100 Ks.
A1 Q resistor is connected as load across the output port. '

(i) Find the input impedance Z;, = -1 and construct its equivalent circuit.
L

(ii) Give the values of the element for K =1 and K = 10°,

= =T
=T +
Vi 4, N v, Zy
S S 2 re
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Q.1(b)

k- k=1

o
16°5 4 9xpo g L~
WoTS o eXoie sl

[+ [08S
(i) Find voltage across the 5 Q resistor using Mesh analysis.
pg  EE9E o
T O
30 50

50£0°
Volt (_P

40

T

(ii) Determine the current through the branch AB of the network shown below using

Thevenin's equivalent.
29 A

29

10V

AAAA
Vv
s
)

4Q

[6 + 6 marks]
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Q1 (9

vm“ﬂa mea T V= =20 R0

deop 1 Vi 5= H 420
go= 65 +4L-HRHe W
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Q.1(d)

Show that a high (-coil resonant circuit can be approximated as shown in figure.

o o—
RS
e = R g A
L
o o g —!
High Q-coil resonant circuit Approximated equivalent

circuit
For a practical tank circuit shown in figure below, the resonance occurs at 1 MHz.
Assume a high Q-coil, find out the quality factor of high Q-coil at resonant frequency

and the value of capacitance C.
o-

O
11
Ll

[12 marks]
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Q1 (e)

A serjes R-L-C circuit having R =25 Q, L =2 Hand C = 30 puF is connected across an a.c.
variable frequency source. At what frequencies will the phase angle of circuit be

(i) 45°lagging and

—

(ii) 45° leading, the applied voltage.

[6 + 6 marks]

Seviy pA—C ckh

V‘cu) /

pub =g L2Q M, €7HE

RC = QS’?%SO?Q\;’—% LC = &X.%o)(‘)c;—% - 6X1°
7SX1D

<




MBDE ERSY Question Cum Answer Booklet

|

Page 9 of 71

Do not
write in
this margin

(et Wl = gamiew




Do not
@ MAEDE EB%S4Y Question Cum Answer Booklet | Page 10 of 71 ;f:‘:rjgrgin

Q.2 (a)| For the network shown below, draw its graph and obtain tie set matrix [B l, taking
branches 2, 4, 5 as tree branches. Also, determine the loop impedance matrix and find
the loop equations.

—
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[20 marks]
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Q.2 (b}

(i)

(i)

A heater takes 10 A at 50 V. Calculate the impedance of a choke of 5 Q resistance to
be placed in series with it in order that it may work at 200 V, 50 Hz supply. Find
the power factor of the circuit.

State the maximum power transfer theorem. For the given circuit, what resistance
should be connected across x-y, such that maximum power is developed across this
load resistance? What is the amount of this maximum power?

10 20 5Q
X
15V 5A 100 30
y
fig. (a)

[10 + 10 marks]
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Q.2 (c)

(i) A load Z draws 12 kVA at a power factor of 0.856 lagging from a 120 V rms
sinusoidal source,

Calculate:
1. the average and reactive power delivered to the load.
2. the peak current and,
3. theload impedance.

(ii) For the circuit diagram shown below, draw its graph and
1. Obtain incidence matrix and cut-set matrix.

2. How many trees are possible for this circuit?

4R 20
I [0
{4) (5)
4A M2 o050 01Q o1e (H2a

(10 + 10 marks}
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Q.3 (a)| For the network shown below, find internal current gain G, voltage gain G, power
gain Gp, input impedance Z,  and output impedance Z_ .

5Q 1

J_—‘W’—+ +
_[4 15 e
Vs[ ’—‘ " Z—[lo 3] 2 220
| i
z

[20 marks]
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Q.3 (b)

(i)

(i)

Consider the circuit shown below. If the resistance of 5 Q branch increases to 6 Q,

determine the compensation source and verify the results.
c fa d

258 3Q
10V 5Q

AAAA
YYvYy

>2Q

b

In the circuit given below, r, =82 Q,r,=27Q,L, =001 H, L, =003 H, f=25Hz

and the circulating current I = 10 A.

Find:
1. Voltage drop across each element.
Total resistive and inductive voltage drop.

Supply voltage.

Lol

Impedance angle of each of the R-L branch and power factor of the circuit.

[10 + 3 + 3 +1 + 3 marks]
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Q.3 ()

1
(i) Whatis the voltage and power gain of the circuit shown in figure? Assume 7 = T

100 Q Wy I
1:n

-—1-»]'0 .

R ad
Vo 200 v, w(Load)

’ Va =108

(ii) Consider the circuit shown below:

ic L L{FO | iz
48 Q

240
) id%lf)ﬂ

After being open for a long time, the switch is closed at ¢ = 0. Find
1. i (0) 2. V(0) 3. i (0%
4. i(0%) 5. V-(0.2) using Laplace transform approach.
[10 + 10 marks]
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Q4 (a)

Synthesize Cauer-I form and Cauer-II form of the network with driving point immitance

(s> +1)(s% + 5)
s(s* +3)

function Y{s) =

[20 marks]
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2F =8
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Q.4(b){ (i) Find the Y-parameters for the 2-port network shown below.
L sa 2% I
+ %2

YYYY

O+
Vv, 2003 ?0.41I Vv,
-0 —o

(ii) For the circuit shown, draw the phasor diagram. Derive the condition for the two
branch currents, [; and I to be in quadrature.

[10 + 10 marks]
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Q4 (c)

i

7L

) % —J%
L R

(ii)

| + =
Pt 300 R~

1oV

0.25Q ?ZI"

The circuit shown has zero initial energy. At t = 0, the switch ‘S” is opened. Find the

ARAA

value of resistor R for the given excitation such that the response is
V(t) = 0.5sin2¢ u(t).

o o

i(t)

55{ V()

de
5 ES

L]
—
an

o AL

The excitation is i(t) = eVt u(ty. [10 + 10 marks]
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@ MEDE ERSY Question Cum Answer Booklet

‘Section B : Control Systems

Q.5 (a)| Using block diagram reduction technique, find the transfer function L for the system

shown below:

R(i)—té:)—
i 1

[12 marks]
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Q.5(b)

The closed loop transfer function of a control system is given as — 102 :
—— s+ 00s=+10
Determine the steady state error of the system when input is 5 + 10¢ + 42,
o E [12 marks]
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Q.5 (9)

Smp = WQW yw‘o o
-/mfr__ 02

The open loop transfer function of a unity feedback system is given by G(s) = (1+sT) "
5 s

where T and K are constants having positive values. By what factor the amplifier gain
be reduced so that

(i) the peak overshoot of unit step response of the system is reduced from 75% to
20%.

(ii) the damping ratio increases from 0.2 to 0.6.

(1) mp c/ha,uj//) 45~/ 46 R0/~

[12 marks]
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Q.5(d)| A control system is represented using the signal flow graph shown below:
i
T W
'3 8 ry 8 5
L o
(s) CAEW T T Cls)

(i) Construct a state model for the above system.

(if) Using the state model obtained in part (i), find the transfer function % :
s

[4 + 8 marks]
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Q.5 (e)

(i) Consider the feedback system shown in figure. Find the values of k and b to satisfy
the following frequency-domain specifications: M, = 1.6, ®, = 15 rad/s.

(ii) For the values of k and b determined in part (a), calculate the settling time and
bandwidth of the system.

R(s) k
) e
[12 marks]

4 - Q’[g,éf'
> e We = L=
(1) gAMLMA_eJ My = GI 0 ¢

My = L—— Wy =~ - W
Y 2 " T
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Q.6 (a)

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

Gs) = (2K +5)
s(s—(2+K))
Calculate K for which

(i) The system is stable.

(ii) Both the poles of characteristic equation lies in the left of s + 1 = 0 line.

(iii} One pole of the characteristic equation is present in left of s + 1 = 0 line.

(iv) Poles are at -0.125 + 0.7 and at -0.125 - 0.7i. [20 marks]
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Q.6(b)

Write a short note on the following compensators:
(i) Lagcompensator
(i) Lead compensator

(iii} Lead-lag compensator

[6 + 6 + 8 marks]
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Q.6 (c)

A linear time-invariant system is characterized by the homogeneous state equation

(i)

(i)

b ]

Compute the solution of the homogeneous equation assuming the initial state vector

1
x(0) = M

Consider now that the system has a forcing function and is represented by the
following non homogeneous state equation:

X1 1 0[x] [0

= +| . |u

X5 1 17 X5 1
where y is a unit-step function. Compute the solution of this equation assuming
initial conditions of part (a).

[10 + 10 marks]
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Q.7 (a)

The block diagram of a unity feedback system is shown in figure (i) and its step response
is shown in figure (ii). With the help of the given figures, calculate:

(i} closed loop transfer function.

(ii) the minimum value of ‘K’ for which the step response of the system would exhibit
an overshoot as shown in figure (ii).

(@iii) If ‘K’ is taken twice of the minimum value, then calculate the time period ‘T
indicated in figure (ii}

input; Vi, + K
G+ = Qutput; V,
_ -
Fig. (i)
Vol®)
1414

[20 marks]
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Q.7 (b)

(i) Find the transfer function for the bode plot shown below:
dB

24

10
2
: : : " logw
0.1 W 10 W,
(ii) Sketch the polar plot for the following transfer function:
1455
G(s) = 2
s°(1+5)(1+ 2s)

Also, calculate: Phase crossover frequency and corresponding gain margin.
[10 + 10 marks]
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Q.7 (9)

Consider the feedback control system shown below:

R(s)
—4(%‘ Compensator

10

s(s+1)

Cls)

The compensator block of the system is to be designed, such that the overall system will
have a velocity error coefficient of 10 and a minimum phase margin of 43°. Compare the
phase margin of the uncompensated system and compensated system.

[20 marks]
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Q8 (a)

Consider the following control system.

r K
(% 56 +2)(s+5) i

(i) Sketch the root locus diagram for 0 <K < ee

(ii) Without the help of root locus diagram, determine the value of K that gives the
system characteristic equation with a damping ratio of 0.5.

(M
_S;‘f_‘_(.n Step— hHs) = __E._
g(s—{-l)(S‘f[J_)

[10 + 10 marks]
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Q.8 (b)

(i) The closed-loop poles of a system is shown in figure below:

jo
xoee 2
“ -6 g
b R ~j2

Find the
Transfer function of the system
Settling time for 2% tolerance band.

1
2
3. Percentage peak overshoot.
4, Rise time

5

Delay time

(ii) Determine the transfer function relating V (s) and V (s) for network shown in figure
below. Calculate output voltage, ¢ > 0 for a unit step voltage input at = 0 when
C,=1uF, R =1MQ, C,=05uFand R, =1MQ.
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[10 + 10 marks]

§o) =¥ oo = (s¥6 i&b

Tis)y = /

Gﬂémj) (st6-2])
T6) 3 F - -—-—-E—""‘_"'“"

(St8)2 +4

TGy = K 3
T 4

s36125tY




MAEDE EBSY Question Cum Answer Booklet | Page 66 of 71

Do not
write in
this margin

chay Q,cl/.ud':c"n (Rl il

S+46_ % 0 £ tapolsna
3+10‘2 O'_@,,gno(/mrﬁl”f‘éq

& 'fo?Q(CUmgfw'b —
Oompans. <qN (O & O

_ R 6948 (oo

RN T

gfimp = §€72 %13
S 4=y

@ R g0 NS e ‘E":&/[
W - -
C?'—“— (o (O 94y)

e 0
- [ FE

by - GZLS |- @3uy)- £ ;g-ss-%PwU"*

18€<Ex 31y = 0323

=3 -

[Wd = w0 vad (A s Lt



Do not

MBEDE EBRS4Y Question Cum Answer Booklet | Page 67 of 71 gfs";j;‘rgm

T‘(s'_ 3‘114..-0‘3')_3 7_22_’__8__1_1
'-—‘———/—’//
90| i

@W*WT&*;{EJ@




| Page 68 of 71

Do not
write in
this margin

MBEDE ERSY Question Cum Answer Booklet
VA‘ = .Q'SCIUI‘ PW[- \jq\k@,e(fﬂh @
043¢, +
A5Gt ;9{,
Vo = RSQESG Z $<&%q; \
\F[*" (‘% S‘CQ -H) ( | Q,,.g %Ql) ( [4SRG
H’W\fof_z &éo,jhw UWHL{_/F
e =[RS = o-SWF B Z|ma
| v = W)
Vol9= S{&F&QQZ /é? Vi =L
thsg,@ (1s8¢1) i e
Vbl QG . €1C—F’<1
G D
By Gy = 1o Xo€Al
Nofs)= §(I)(OT) b =o€

Vol

OQS




Do not
write in

@ MAREDE EBSY Question Cum Answer Booklet | Page 69 of 71 | 4ic\ orein

Q.8 ()| Sketch the Nyquist plot and using the plot, assess the stability of the closed loop system
whose open-loop transfer functionis ~ '

. [20 marks]
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