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@Wug—A / SECTION—A '
1. (@ R 1a) § Ream o o ¥ frg, 33F % via (Rrgid) =1 3T T L5 QF st y
mﬁmmmw@mmamam(ﬁmmmww.

For the circuit shown in Fig. 1(a), find the current through S Q resistor by using
Thevenin’s theorem and verify the same by using superposition theorem,

A m B

+40V 20v Es E%ov
1oov E Tsov
E1|2og %6 % %49
10 Q
pL ?'.L —~AMW c
20V
T 1(a)/Fig. 1(a) 10
(D) T T T (Hjera Tww) R xR 1(b) A i mn 21 P Rwet # s R
Tis e fufga fif .

() x(t) u -1
(i) x(t 5(t 1)

A continuous time signal x(t) is shown in Fig. 1(b). Sketch and label each of the
following signals :

(i) x(t)u -1
(ii) x(t) 3(t - Z)

= 5 2 p >t
T 1(b)/Fig. 1(b)

(c) fewmsy i foreft foreaordim derm @R % fo sftomie o SEh amgf o fnk T, sEfE
%o s g W Waw agum § folt fa 3)

Show that for a distortionless transmission line, the attenuation constant o

does not depend on frequency, whereas the phase constant B depends linearly
on it.
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(d) ﬁaud)ﬁﬁﬁmm*m—
(i) ﬁﬁqa}?éﬁa@-mﬂmﬂmmml

oy & s T AT

circuit given in Fig. 1(d)—

For the
and output waveforms;

(i draw the input
d the average value of the output voltage waveform
de in the circuit is ideal. .

o+ 15V

(i) fin
Assume that the dio

B 2 kQ
fo=7 1(d)/Fig. 1(d)
10

(e) T 15-hp, 220-V, 3%, 50-Hz, 6-01, Y-Faee W0 A& & ¥fd % et A g 1
K
—0-0935Q, (x; +Xx3)=0-496Q, 1, =183Q, x, =8Q

n -—-0‘12891 r2'
(PR 3R sfe-um) 3 s 1 3% f 3 for e v e

<t it R S T
qra e 1 HIFT|
A 15-hp, 220-V, 3-phase, 50-Hz, 6-pole, Y-connected induction motor has the
ers per phase :
0-496Q, r, =183Q, x4, =8Q

following paramet
-0-0935Q, (x; +x2)=

n -=0-128Q, 3
The rotational losses are equal to the stator core losses (hysteresis and
eddy-current). For a slip of 3%, find the line current and power factor. 10
2. (a) i HEH
- F(W, XY 2)=20256 7, 8,10,13)
& fere—
() @ yEn e F A HfTg;
(i) = SEARE 4fg;
(ii) ¥ NAND ﬁﬂwmﬂmﬁwmﬂﬁﬂﬁummﬁﬁﬁﬁﬁﬁm
[P.T.0
3
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For the Boolean function 9
F(W, X, Y, 2=20256T1738 10,

() find all the prime implicants;
(i) give minimal representation; ;
(i) find minimal two-level realization using NAND gates oniy:

®) ) SRR e e A7 e, e e B R e T e B
T e v # " s 7

What is meant by an infinite transmission line? Als‘o, °XP
‘electrical length’ of a transmission line. In what units is it measured?

(i) 1 MHz %R 9 20 Hiex st G e <01 farg e 1w R, R ame w
u=0-7c® WF TR c =3 x108 m/s.

Determine the electrical length of a 20 m long transmission line operating
at 1 MHz, if u=0-7c on the line. Take ¢ =3 x10® m/s. 20
(9 TREM TS FeR i R R B g oo § T st B S #
Discuss the properties of a probability density function. What additional
features a normal distribution has?

3. (a) TF 30-kVA, 2400/240 V, 50-Hz, THa-%s Zaeii ¥ fFrfaiad wlao afss wm g
R LU
farga-aftay whew : V=2400V, 1=03 A, P=230 W
TY-9Y G0 : V=70V, I=188 A, P=1050 W

T Aeest, arafas Ta Wi qret fr3w ofR asra @ A, @240 VI12- 5 A S yriSn
e F IIE 9 0 - 8 AP e Paw & wR (SAe) g Wish sl R
The following test data were taken on a 30-kVA, 2400/240V, 50-Hz,
single-phase transformer :

Open-circuit test : V=2400V, I=0-3 A, P=230 W

Short-circuit test : V=70V, I=188 A, P=1050 W
Determine the primary voltage, real and reactive power input, and efficiency,
when a current of 125 A at 240 V is drawn from the low-voltage side by a load

of 0- 8 p.f. lagging.
(b) & f3-%y sIfrEba sEle WREM 10 A A BR M (Ae) ¥ TeW @ ¢ ™ 6@h
WA o (WeM) Aeew 400 V ) frm foae Wit )y Aife
(i) Araa frin Seew
(i) TEH HRo THo THo U
(i) TS YA HRo THo THo HN
(iv) W 3af, 5af, 7af w@ gat i Ao TWo THo W

20

explain the term

10

20
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Y

o AT (—@‘1’3 qrei)
diode rectifier supplies a constant load cu
rrent_ of

controlled
ply voltage is 400 V line-to-line. Determine the foll
ollowing

(Uiil:) dlo
A three-phase un
10 A and its SUP

performance measures
(i) Averageé output voltage

ply r.m.s. current
fundamental r.m.s. current
th, 7th and 9th harmonic r.m.s. current

(ij) Sup
(1) Supply
(iv) Supply 3rd, 5
(v) Supply current displacement factor
(vi) Supply power factor

(vii) AC power (supply power)

(viij) DC power (load power) o0

f 3(c)ﬁzsﬁqu-L-cmmﬁanﬂm,w

(c)
Is =10 A, R=2Q, L=1H C=05uF, i, 07)=0
. + dv .+ 'd2U +
f@ra%mﬂﬁ%mu(o ),E(o )@—d_r_z_(o ) A HIfdT

wherein

R-L-C circuit shown in Fig. 3(c),
i, 07)=0

Consider the

Is =10 A, R=29, L=1H C =05 uF,
2

_d.” (*) and —-—-d : (0*) after the switch is closed.

dt dt

Determine v 0 *),
t=0

. ,
T

™~
i

IR

R L

%
00000
S
—

= 3(c)/Fig. 3(c) 10
stgem o f-wred-de Feg e (DSB-SC) g™ ¥zt
wighm w1-& T

4. (o) THa TRE-9S (SSB)
%Y % forg DSB-SC

WWWIM@W%@SWW
Jafie w DSB-SC wighm a1 F1 Tegd T

{PTO.

e R Rt -
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i 1 d (SSB) modulatijgp ang
i the single sideban
Senlad d differentiate between ion, Show the Dap.
gzggzzns?c;’ebarlxd suppressed carrier (DSB-SC) m.Od‘;E:::veform and spes. ng:C
modulated waveform for any chosen baseband sign g
of the baseband and the DSB-SC modulated wave.

20
(b) W f{t) = u (sin2¢) F AAE FEEH IW Hifm .
Find the Laplace transform of the function f(t)=u (sin2t). o
() T 4(c) # Ru T ahuy # v, frg w ofwm 9 il |
Find the average voltage at the point V, in the circuit given in Fig. 4(c) -
+15V
1 kQ
AWAA - v,
+
= -15V
—MWN—
U(t) = Ssin wt 1 kQ
© = 2+1+50 _
i Vz =25 V, S AIee (Zener voltage)
= Vpz =0V, 31 e I (Forward voltage drop)
T4 4(¢) /Fig. 4(c)

1C

EUs—B / SECTION—B

5. (o) e #itww % AB+BC+AC=4B+BC.
Prove that AB +BC+AC=AB + BC.

(b) TF NfiE SR 1 kwwmaaﬁo-séﬁmum%mmaﬂmoov r.m.s. % Qi

aﬁv&amwﬁamm%lwmm@émw%

An industrial consumer is operating a 1 kW induction motor at a lagging
power factor of 0-8 and at a sou

rce voltage of 200 V rm.s. In order to

- ' , he wishes to raise the power factor
to 095 lagging by connecting a circuit element in parallel with the load.
Indicate the type of the circuit element (i

. | inductive or capacitive) and find the
value if the operating frequency is 50 Ha.
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mmsﬁta’ﬁéﬂa@—‘@q%mq‘emzﬁm v
=

0 () e
Eﬁ-ﬁr‘z, a1 (mﬂ

n the oper
the Boost indu
@ & gae Aees TR geE Rif)
10

Hees b
t voltage equation in terms of duty cycle and input volta
ge.

(it)
Derive jits outpu
. ﬁ@aﬁﬁ?ﬁﬁﬂ‘?m%@ﬂm 44 v firar-
(d/ @mq@%ﬁﬁmy ’ a-ﬁ'l’@'(?ﬁﬁ
. %ﬁ(awﬁuﬁ)ﬁ%mm-@-ﬁmﬁﬂm6 V%Iq@?;?
sigRma e dees wa ) ’

-J-Rrat @&
d signal, viewed on an oscilloscope, has a crest volta
. e
ough) point of the wave measurss

An am litude modulate
of 44V peak—to-peak. The bottom (or tr
i OZEZtetgecaT:i:: ljsis:gef:acmr’ percentage modulation and
(iRrfted) g% ABCD el & &l 8, g1 i)

10

-port ne'mork in terms of its ABCD parameters

waifed 2% arehl 3ad R o/ & 71 A o

) = wad A wad 8l
Boost converter with voltage and cu
\ rre
ctor. Assume continuous conductionnt

10

6V peak—to
peak-tO-Peak unm

(g T Rgr dd & z-grael
Obtain z-parameters of

@ =6 3 g g gfgy H, g yfedus &
HIRl

alue of average current flow through the load resistor for th
e

a two

6. (a)

Find the Vv
circuit given in Fig. 6(a)-
THo U ¥ HA H IW FIfg]

(ii) g @ yared g arelt e e

Find the value of r.m.s. current drawn from the source.
320 kQ

D,

Dy

YY) = 320 sin ot
a) = 2*7[*50
—/ 160V
Dy l_

20

1 6(a)/Fig. 6(2)
ﬁwﬁ%ﬁqmwaﬁzmma&@m

(b) ﬁwaiazmﬁmamaﬁh%ﬁmm

emﬁafmﬁﬁm :
n—l]—gy[n—2]=—x[n]+2x[n—1]
f the

om the impulse response 0

1
n]-—
y[n] 3 yl
d by the difference equation

Determine the transfer function and therefr
20

causal linear time invariant system describe
= — x[n]+2x[n-1]

1
-y~ Lyin-1-Zyin -2
[P.T.O.
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fs
= afae fre AT |
(©) (i) OP-AMP ¥ €3 firs SRz #

i illator using OP-AMp,
ircuit diagram of Wien bridge oscillator
Draw the circul

E g I 3“?1 %
Faf O:1uF E:l @ 1115 Hz % aia(ﬂ qretd *h idfl R ﬁﬁ“d
(ﬁ} uﬁ«: N hl u]:{ . ql:“

illati Hz. Assy
F: h lue of R to get a sustained oscillation of 11 15 me th g
“ind the va ' ' ;
the value of the capacitor is 0-1uF,

10
(@) T wm & fapha & @@ e & fom wieon g gwi e g o
7. (a
E=22 cos2x107¢ +p2z)a, V/m
p
H=-Ii‘lcos(2><107t+[‘5z) a, A/m
p
ﬁeﬁﬁmwﬁmzﬁﬁmaﬁt@mﬁ%@s?ﬁm?ﬁfmﬁf@ﬁﬁm% .

wﬁwﬁwwmvﬁ:mﬁtmzﬁémﬁamaﬁzﬁmﬂamm: 41 %1077 Hy/m oy,
8-854 %1072 F/m §

The electric field and magnetic field in free space are given by

E =10—0cos(2 x107t+Bz)&¢ V/m
p

H=ﬂcos(2 x10"t+B2) &, A/m
p

respectively.

20
(b) J-K%q-wﬁmmmm@mmﬁaaﬂzmmaﬁﬁq,ﬁ@%ﬁm
- Tae & A 7w ) W owy

000, 001, 011, 100, 101, 111
Find the state transition diagram and realization using J-K flip-flops to count
Mod 7 in the following sequence :

000, 001, 011, 100, 101, 111

(9 T 230-v, 10-hp @o Ho Wil miex 36 Aaﬂmmé?h%magmﬁu’fﬁaw,
fuif@ 7R 1200 r.p.m. | &M | iR

uﬁﬁqo.zgaﬁxm@r@mm
uﬁﬁuo-m%uﬁaﬁqaﬁaﬁmwwmil

(i) 3R =% W 20 Ammmﬁ%,ﬁMWWﬁﬁm
(ii) mﬁmﬁmw(ﬁ)mma?
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C series motor draws a line current of 3¢ A
ated speed of 1200 r.p.m. The armature ciy. when deliverin
Circuit resistance &

18

A 230-v, 10-hp D
s field winding resistance is 0-1 Q. The mag
netization curv

e

rated power at its T
0-2 Q and the serie
may be considered linear.
(i) Find the speed of this motor when it draws a line current of
of 20 A.
loped torque at the new condition?

i 10

W owghE A-FRE AR A I R, P wfen

() What is the deve
M Zp =10£-45°Q 1) T e, (s w9 )

8. (a) TF 400-V, 3-F% wgfer ¥ w
Z, =10£+45°Q Zpc = 10£0° %2
@agfaw(mﬁai) iy s qrE g AR

d source is connected to an unbalanced

104+ 45°Q, Zp, =10£0°Q and Z, =1:)°2_n:§:§;l

A 400-V, 3-phase balance
load of impedances Zap
phasor form), total active (real) and reacti
ve

Determine the line currents (in

powers.
Seurg e w1 iuy e
T g TFARY | T I= f; =300 Hz,

(b) (1 OP-AMP 1 39417 %4 §¢
% ud qreeh U el (S M) 4 3

the circuit diagram of a bandpass filter using OP-AMP. |
—300 Hz, fy =2 kHz and passband gain is 4. e

20

Draw
parameters are fL
i) af AR F1 HH 001 uF 3, @ Q %1 TH T HIT|
Calculate the value of Q. Assume that the capacitor value is 0-01 uF 20
(o) m@ﬁﬁﬂm@%ﬁmﬁ 37t T8 HIRTY| TR A5 T F wem ik fida #w
+ fom wed il @ T AR
tationary and non-stationary random processes. Give

Differentiate between s
and second-order distribution function of stationary
10

the properties of the first-
random Pprocesses.

* kK

SB8—5
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