CS (MAIN) EXAM, 2010
s1. No. 196 C-DTN-K-FFA

ELECTRICAL ENGINEERING

Paper—I]
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS

Each question is printed both in Hindi and
in English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space
provided for the purpose. No marks will be
given for the answers written in a medium
other than that specified in the Admission
Certificate.

Candidates should attempt Questionn Nos. 1
and § which are compulsory, and any three
of the remaining questions selecting at least
one guestion from each Section.

The number of marks carried by each
guestion is indicated at the end of the
guestion.

Assume suitable data if considered necessary
and indicate the same clearly.

Symbols/ notations carry their usual
meanings, unless otherwise indicated.
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Section—A

Determine the timme constant for the
network shown in Fig. 1
S R

—ego_/\,
T" 2R

"Fig. 1

For a 3-phase, 400V, 50 Hz,
acb system, write the voltages v,
and v, in instantaneous form,
assuming V. as a reference phasor.

(ttt) The discrete time system is
described by y(n) = x{(n)+ nx{n-1).
Check whether this system is
causal/time variant.

For the circuit shown in Fig. 2—

1. determine the operating point;
2. find the stability factor.

Given : Vgp =0-6V, B =50. 6+4=10
Vee = 15V
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1. (&) @ = 1 7 Ram ¢ Jegd w1 -

IFd =S¥y 5
S R
—o P\
10V —— 2R<> == C
=1

(iiy % f=penn, 400V, 50 Hz, acb @3 &
o Sicemett v, 9 v, H dgEtE
wg # fafae, v, = a2 S @i 5
(iii) WA FA A B y(n) = x(n) + nx(n — 1)
o Ffvta forr sman 1 =i Sifse & @5 a3
%@fmqﬂﬁ?ﬁ%l 5
(@) (i}%azﬁ%@mﬂt{w&w%ﬁmam
T:ﬁ{%m;_._
1. w=eE feag;
2. s o

G 8 : Vg =0-6V, B=50. 6+4=10
39 K 2 47 K
o B=50
47 K 1 K
o I Q
= 2
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Draw the circuit of TTL NAND gate
and explain its operation.

Draw a circuit diagram for a
single-phase, full-wave, midpoint
diode rectifier. Sketch waveforms
for source voltage, load voltage,
voltage across one diode and source
current. Take turms ratic from each
secondary to primary as unity.
Derive expressions for average and
r.m.s. output voltages.

Why is the air-gap length in a
3-phase induction moteor kept as
small as is mechanically possible?

Determine the primary constants of
a 50-ohm lessless line at 100 MHz,
1f it has a phase constant of
3-14 rad/m. Sketch its n-type
equivalent circuit. Is this a
distortionless line?

Determine the power density
spectrum of the noise voltage
across the terminals aa” of the
circuit shown in Fig. 3 :
-O 1
%2 L2

- 1F
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(ti)

CL) B (7]

(ii)

=) @)

(ii)

1 Q

TTL NANDmraﬂqﬁqamc{amsw
gt Ty hifnr)

frdt wws-wen, goi-ath, gwafag s
Tt =1 gituy siE |91 UL Ha dieedar,
W Hioedl, Ush SIS Hil 7Y Sloddl awi
a9 & aorEa Y fay awew fRamguy
g fzxdfias 9 graiies edel & gumE™ )
THieh HiU) affad e = i-mre e (3TRo
e WHo) Frim dSieem & fou =us=wt =)
geaw <hifsrg

Braren St dex § ag-saue g @6,
it w9 | ™Ay grag @ g%, S = 1 i
AT ATAT 87

TH 50-Q TAgE o159 &1 100 MHz W
wrfies feaes wa hiftg, afe saent wsen-
s 3-14 rad/m B T9F n-TET HI
degst gfmy fuha ik =1 a8 @
Fregurtfea wvem 387

=2 3 1 kg v gfigy & =filaat aa” &
HneF W Aeedl w1 Wik uqod WEeH wd

Eﬁf%"{:
© (1
' 20
S C—

—_—1F

oo

10

10
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2. (@) (1)

12 V-’-C

Use Thevenin’s theorem to find the
current in 4 branch of the
network given in Fig. 4 : 10

I, s O 101,

S\ > N2

{it)

- (b} (1)

{it)

1 Q2
D M) 124 +
20V
Fig. 4
Obtain the convolution sum

y(n) = x(n) *» h(in} for n =2, using the
property x{rn) * 8(n —ng) = x(n — ng).
Assume

x(r) = (‘%)n u(ry), hin) = (%)n u(n) 10

Draw the circuit of a Cascode
amplifier. Indicate the two configui-
rations of transistors used. Why
is this circuit preferred in high-
frequency applications? 6

For the wvoltage series feedback
amplifier shown in Fig. 5, calculate
Vy, feedback ratio [3, voltage gain
without feedback A, and voltage
gain with feedback Avf : 6

v.©

5 mv Ay J %VO=2V
_ 5
VfI : %11«; E
' 1
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2. (F) {i)‘%a4ﬁféqwq%aa%aﬁt4garaﬁm@1
#, 939 F TG /M T=@T TG gL, " Bl
mmﬁ%‘q:

>N

== 4

orH  x(n) * 3(n — ng) = x(n —ng) H
T wA g, n=2 % faq, daew @m
yln) = x(r) * h(n) I K 7= fifsg

x(r) = )" win), hn) = )" uln)

wF Fepies gads (Cascode amplifier)
=1 gy &t sgw @ited &% @
fammat = s 3= sngf & g
T @ aftgy =1 At Aftmmar St 27
faz 5 @ R@m ng dicear A gEiEaw
vads ¥ foq v, gaflaw s1gem B,
gafRn-tea Sicear-afea A, 3 gafiaw
afga deea-afsy A, H I AT
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(iii} Design a decade counter using
JK FF’'s (MOD-10 counter) and

draw the timing diagrams.

fc) (i) A d.c. battery having a

constant

em.f. E is charged through a
I-phase full converter. A resistor R
limits the battery charging current.
Single-phase source voltage is
Vo, sinwt. Sketch waveforms for
source voltage, output voltage and
charging current. Derive an
expression for the average charging
current on the assumption that

each pair of thyristors

is fired

continuously in each half-cycle.
Take V, as the voltage drop in each

conducting pair.

16

(iz) In part (i) above, find the value of R
in case battery charging current is
5 A, supply voltage is 40 V, 50 Hz:

E=12V and V, =1 V.

3. (a} (i} Draw the circuit of Darlington
’ emitter follower. Obtain the
expressions for overall current gain

and input impedance. You can use

suitable approximations.

Find the

above two quantities if Rg =2 MQ,
Ry =1 kQ. The device parameters

are identical.
hfe, =hfe? =50
h., =h;,, =1K
hoe] =h032 =20 pA /V

ey g
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(iii) JK FF's (MOD-10 7o) &1 94T td
T Tk T TR FT Afereas Afse qen
Tk HIA-ITNTET hl 9120 |

(ii)

uF o Hio Adt, Rmw fér o o wwo
E 3, =t 1-wen gof gfafds go smafm
fem @1 uw wfddus R b smEwm
O H Wi wEd@ } wwer-@wen E@ia
Sl V,, sinwt 81 @ Seear, g
HeeaT qUT P Y F aimedl F R
TR I8 HeaAl FQ gC fF el =
% TTA a3 T Q Hedw and-ws #
dafsra & it 2, oftwa std@we umm ¥ forn
UF e sgeR IR W Sife, s
= A § diear Ot Vo R
uftfeTflga wet @) &, R =1 W 3w i,
g dfl FA™AYE 9 5 A, Y™ Sedl
40V, SOHz, E=12V a@ V, =1V
2

Sifdres Icusts Il iy =7 oM
FATSR | wHT gra-sifey qur faw wfasmar +
fog =Rt 1 sgeaa fife) et agfye
giAs®ezAal 1 WM W wwa g1 gl
Rp =2MQ @M R =1 kQ %, a1 3wfw
A ulRmE w5 me A gfe e
THAHTT B
~ Rg, =hg, =50

hi =h; =1K

16

Roe, = Hhoe, =20 A SV 6+4=10
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(ii) Design a binary to Gray code
converter. 10

(b) (i) Draw the exact equivalent circuit
of a three-phase induction motor.
Write clearly what the wvarious
parameters represent. 10

(it} A three-phase, 400V, 20 kW,
1440 r.p.m., 50 Hz, star-connected
induction motor has rotor leakage
impedance of (0-4+ j1-6)Q per
phase. Stator leakage impedance
and rotational losses are assumed
negligible. If this motor is energized
from 120 Hz, 400V, three-phase
source, then calculate—

1. the motor speed at rated load
torgue;
2. the slip at which maximum
torque occurs. 10
{c} () A plane wave has

E = E, cos({wt —Bx}iy

and H = Egcos(mt —Bx)z

in free space, satisfying Maxwell’s
equations. Find the general
expressions for phase constant B
and intrinsic impedance 7, in terms
of medium parameters. Hence,
calculate their values at 10 MHz.
Identify the direction of propagation
and type of polarization. 10

C-DTN-K-FFA/43 10




(i) T T-aeml @ o wizs di@as &
_maﬁﬁm 10

(|) (i) T Bwenl 0T W1 w1 qUMEALT  geFehIoi
afgy I e w9 A fofgg F &Atvs
urad w17 e w1 2

Th RECIuIM 400 V, 20 kW,
1440 r.p.m., 50 Hz, ara-gan¥a
Yo Her Al Wex wwer wideEnw
O-94+j1-6)Q Wi§g =T Bl V2T &AW
afg=smen gen goff @f =t g wa ifSg
e 3@ W 1 120 Hz, 400 V, Gwarn
wWa 4 R fFFar & 2, 99 o Hisse—
1. Tiuitm st ss1-angel . AGrex-=1;

2. g W49 (slip) @ W s@ -3l

s1fergan et B

fFuae & dHiwon ) Ggr i gC T
S 9@ 1 g SIS o
E = E, cos{ot — Bx)j

aat  H =9 cos(wt —Bx)2
n

Tl won-fRs B aur A5 wfaamen np &
oo arem Wl ¥ 92 O SAT9Sh S3STahl i
Ia iR fir 10 MHz @t 39 = §1a
1S garo 1 o ag gaor &1 g of
sfgfaa A 10
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(it} A message signal m{f) containing the
frequency components 100 Hz,
200 Hz and 400 Hz is applied to an
SSB modulator together with a
carrier at 100 kHz with only USB
retained. The coherent detector
employed at the receiver uses a
local oscillator that gives a sine
wave of frequency 100-02 kHz.

1. Determine the frequency
components of detector output.
2. Determine the frequency

components of detector output
if only LSB is transmitted.

4. (a) {i/ Determine the resonant frequency
of the following circuit (Fig. 6) :

10 © 4 H 1(_F_
v I¢
3

1F

)
NS
Fig. 6
(i) The applied a.c. voltage and the
resulting current in the following
circuit (Fig. 7) are in phase.
Determine the coefficient of coupling

and the dot polarity of coil PQ :
—12 I Ky J2

[—N\

10 P Q

Fig. 7
C-DTN-K-FFA/43 12




(ii) Tk W Hha m(y), Tak sy e
100 Hz, 200 Hz &9I1 400 Hz &, & t=®
SSB THigasl W Fada USB  waufg
100 kHz % argFs & @9 991 ™ )
sftmes W ugw FawEg  dgaEw
(feeeer) wa waria Sefs =1 woim aar 2,
Sl 100-02 kHz stafy &1 sa91 aor a1 2
1. e m & g west 1 79

Hifsr)
2. 4R *ac LSB = Hafia fkar sman
2, a9 f&aex i & sgfn w=wi =

Fma hfs) 10
4. &F) () FelAias oimy (R 6) # sigard s
wra Hifsa . 6
0o 4HILF
N'~—H%—-
1 F
6_
== 6

(ii} ST a.c. Aeedl ax1 qiomR  uw,
freafafaa afay (R 7) §, = & wen i
T FEA-OIE qu poselt PQ ¥ R fag

PERIEEICEEA I 1 4
_'. > o i
J}r N JE K
| LY
10 Q
S
= 7
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(tii} The input (x)-output (y) relationship
for the system is given by
Yyl + 2} + 3y(n + 1) + 2y(n) = x(n)
y0O) =1 and yn)=0 for n <O

Determine y{n) for unit step
sequence input.

(b) {i) Discuss how volts/hertz control for
a three-phase induction motor is
similar to armature-voltage control
of a d.c. motor.

{it) A 10 kW, 50 Hz, 6-pole polyphase
induction motor has a full-load slip
of 0-04. If its friction and windage
losses are 4% of the output, then
compute—

1. rotor ohmic loss at full load;
2. full-load electromagnetic torque;
3. rotor efficiency.

fc) i) Find the reflection coefficient and
VSWR of a 75 Q2 rf line terminated
in each case with a load of (1) short
circuit, (2) open circuit, (3) +j75Q
and (4) —j75 €, and compare the
results with those of matched load.

What is the shortest length of
such a line to produce an mput
reactance of +j;75 €, if its propa-
gation constant is (O+ j1-25)7?

C-DTN-K-FFA/43 14




(iiy) Foreht a3 & fae Faw (x)-fb (y) aw=ra 2
y(n +2) + 3y{n + 1) + 2y(n) = x{n)
y(0) =1 a1 y(n) =0, n <0 & fag

mqaaqgamﬁ%maai:@ly[n)m
Eateey 10

(@) (i) =& ww Him 57 el Besen g O
H1 dice/es o ww o o HIX &
FTe-Aeedl FEEer & wE gaT B 8

(ii) T 10 kW, 50 Hz, 6-ya SgHal I
Hex W QUi-9 |@dur 0-04 &1 AR 3HR
oo wa gras wifaat el @ 49 3, 9=
T Shfse—

1. quf s W dex e B
2. yui-wr fagagresa - amee;

3. T2 e&Far| 12

M (i) TSQﬁﬁﬁarfwmmﬁqu
'VSWRmm(l}agqﬁw (2) faga
qiideg, {3) +j75Q A (4) —j75Q *
fag sre s, quﬂvnﬁﬁgamgﬁﬁ
C wr @ R '
Q‘Gﬁwaﬁfwmw% SR
e ufaemg +,75 Q I@s F Gh, A
TheRT g=ol @s (O + j1-25) 37 7
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(i}

fiii)

(tv)

(i)

A lossless coaxial cable has the two-

conductor diameter ratio of 2-0.
Find its inductance, capacitance
and Z,, assuming a filling of
dielectric with €, =2.25.

For the probability density function
() =ae >l of a random variable
X with x ranging between —ceo to +oo,
find the distribution function value
of a and the probability that X lies
between O and 1.

For the angle-modulated signal
given by

v{t) = Scos{n <107t +2sin 500 n¢}

find the maximum phase deviation
and frequency deviation, and
bandwidth. Is this an FM signal
or a PM signal?

Section—B

Sketch the following function and
find its Laplace transforms :

SO =r@—r(t—3)

r{f) is unit ramp function.

Sketch the following function and

‘determine the energy or power

contained in a signal :
x(t) = w{t} + Su(t —1) — 6u(t - 2)

C-DTN-K-FFA/43 i6




(ii) & Bi-iga waeft haa & @ TSt T
= I 2:0 R T W, ufan
a1 Z, Fa Hife) T s s Eea-

Wb, g, =2-25 Bl 3

(iii) agf<s® I X & el W wor
f(x) = ae 1) SEl x 1 AT —c0 @ 4o

%, & fom a %1 oNEed wE9 A @@
wideea &6 X, O au1 1 & "uy e wa
2, Tra i 6

{iv) <o Iﬁgﬁv‘ﬁr Hhd
v(t) = Scos{n X 10_7t+23i1150{j Tt}

F foag aiftrran e faaes ik amgfa

foraem aen Qve g wma s = gE
FM Tsha 2 21%ar PM Geha? 4

His—&

5. (&) (i) T=afafgas weom w1 g same aen s@am
AT T UTLOT i i
fy=r{g—r{t-3)
r(t) Uik 9991 AT g 5

(ii) Frafafaa wo=3 =1 R 99130 9= wa 3§
ifga =l Auan wfe . 91 hifse . 5
x(t) = uft) + Sult — 1) - 6uft —2)

C-DTN-K-FFA/f43 17 | P.F.O.



(b}

(itt) In the circuit shown below (Fig. 8),
the switch S is in position ‘1’ long
enough to establish steady-state
conditions and at ¢t =0 is switched
to positiocn 2’ Draw ‘s-domain’
network : S5

D
. 12 < 25 Q

50 V= —— 100V CBQH

Fig. 8

(i) Draw the circuit of an opamp
integrator. Sketch the output
waveform, when the input is a

symmetrical square wave of
amplitude 3V and the repetition
frequency is 1 kHz. 4

{it) Determine the reading of the ideal
voltmeter connected across a
silicon diode shown in Fig. 9O :

=

" Fig. 9
Assume the forward voltage of diode

to be 0O-7 V. Find also the current
through the diode. 4

C-DTN-K-FFA/43 18




@ @

(i)
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(i) = R e afmw (R 8) 4, &= S
forfy ‘1) © ualy &9 H s @ar ® 4T
amiacl fa g & s G =0 W
o e fRufy ‘27 # == e s 2
T s-&F AZFGsh FAEd

25 Q
1 o2

SOVT _;:-.IOOV 2 H

ez 8

TU® opamp UHREER W1 AW TR
firty atreg =1 B 3Ry, 9= fE@w 23V
amamy ft wew gafg @t g1 § aw Euadt
smgf 1 kHz 2

fry 9 I RE 1 e sis # o
eyl dieaier &1 qTeaisE wid hifeq

=
ez 9

m?ﬁﬁq,mﬁma’imovv%l
s 7 ¥ g oft 3w Hifsa




(c}

()

(izi} Realize an Astable Multivibrator
using 555 timer to produce a
square wave of frequency 1 kHz
with duty cycle of 50%. Mention
three applications of timer.

(i)

(ii)

(i)

(it)

In three-phase transformers,
discuss the use of tertiary
windings.

A three-phase star-delta trans-
former has its secondary delta
open-circuited. A voltmeter is
placed across open-circuited
terminals. Will the wvoltmeter read
zero? Discuss.

A S0-ohm lossless line is

-terminated with a dipole of input

impedance (73 + j42)Q. Find the
reflection coefficient, VSWR, and
estimate the reflected and
transmitted powers, if the input
power to the line is 10 W. Also
calculate the maximum and
minimum impedances on the line,
and suggest two methods of
matching such a load to the line
appropriately.

Determine the noise bandwidth of
the first-order RC integrator with
cut-off frequency f_.. Define the
term nceise bandwidth.

C-DTN-K-FFA/43 20
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(iii) 50% =HH=F (duty cycle) 3T 1 kHz
AP H & T T I wE@ F R
555 ITREHL FH TAW FLh THh Astable
Multivibrator 41301 e & d=

ITIIRT FdIg | 4

(M) (@) Twen ofenaEt § gdilas pusen ¥ owEm
= TE Hifsm 10

(ii) ' THeren d-Bear afonfim At Bdws
71 w1 faga-ufwsm fem ™= 21 s
Aty = Fga-ufigfya ffaat F au
TAET TEN A Al d urewis I
Fr? e kg 5

(") () uws 50 Q & wiifga a9 = = =seE
q, et fFaw wfeawn (73 + ja2)0 2,
fraifsra fen mn %) wwew guads T,
VSWR a1 qrEfda wa @afa o 3«
Hifse, ok @ & fEw wis 10w 2
T R AT aun =aan afeanasdt &6
it Torn RS et @) faRrt = gzse s
T B 0® WR H 3@ w4 gifed ax
| 10

(i) a7 M2 F RC uwureew #, fredg
TR £, % T, @ Avs g 7 Bl
@ qug A A aienw G 5
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6. [(a (i) Using Fourier transform method,
obtain expression for uv{t) in the
following network (Fig. 10) : 6

™

e“u(r,)CD o-S Q% =1 F Y

L
Fig. 10

(ii} The z-parameters of a symmetrical
two-port network (consisting of
passive elements only} are given by
z) =5Q and z,, =1Q. Obtain
equivalent T-network. If this
network is excited by a 2-volt
source having internal resistance of
1 ohm, determine the load resistance
to be connected across port-2

which will receive maximum power. 10

(iti) State the differentiation property of
Fourier transforms. Hence, obtain
the Fourier transform of a Signum
function. Sketch its magnitude
spectrum. , 4

{b) () Design an opamp second-order
Butterworth low-pass filter (LPF)
for a cut-off frequency of 2 kHz.
Compare the response curve with
that of first-order LPF. 10

it} With the aid of circuit, draw R /2R
ladder DAC and discuss its
operation. - 6

(iti) With Vipr =5V for the DAC, find
the resolution and full-scale output
of this converter. 4
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6.

(=)

(@)

(i)

(i)

(iii)

(1)

(i)

(tii}

F= R mu Gemd (R 10) @ @
war=aror fafe =1 yar w@ gu o) * Ao
=S 9Te HIRm :

euv(@®) ose =|=1 F o)

!

fo= 10 |
up gutta f3-gr Aeas (oad Faa faissa
FFga B) H zUEE oz, =2Q,
Zy; =4 Q gEEEH T-AZak ww hifsw)
I 39 Azad W 2-diee Wid @ Iafsm e
s, fogsr =i g 1Q 8, oo
-2 9T S 91 91 9R 9fadu & 3™
FIe St srleran wife am oM
G SUEaToT HT ASHSH U "@ase) SR
Hifm| s TREm e #1 Ry R
TF opamp EAE-HIR Fewd fm-are
fheet (uTio do wwd) R, e amgfy
2 kHz & ¥, aﬁaa%qﬁaﬁrﬁfmgqa;
sIgfFaT I A gerl yuw 2 F aoe o
ke * IgRAT I .8/ FIRm
gfray Y @Emer @ R /2R d@uE dle weo
HWto =IRL aAwr gHF Srnna‘:l 1 =R
Hifsgy .. -
o To Ho & AT Vggr =5V =17 g, 5§
w&aﬁamm@qw@ﬁmﬁﬁq
mﬁﬁlﬁ‘ﬂm

10

10

4
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(cj Write voltage equations governing the
performance of type-A chopper during
on-period 7,, and off-period T,4 for the
RLE type load. Hence, cbtain therefrom,
using Laplace transform, the
expressions for the maximum and
minimum currents taken by the load.
Assume continuous conduction. 20

7. (a) ( Using an opamp and RC network,
explain the working of a Wien
bridge oscillator. For a frequency
of 1 kHz, design a Wien bridge

oscillator. 6+4=10
(i} Convert a clocked SR Flip-Flop to a
clocked JK FF. 4+3+3=10

{b) () Speed control of a three-phase
induction motor with constant
supply voltage and reduced supply
frequency is rarely used in practice.
Justify this statement. 6

{it) Describe stator frequency control
for the speed control of a three-
phase induction motor. Derive
expressions for motor torque,
maximum torque and the slip at
which it occurs. State the various
assumptions made. 14

{c} (i) A lossy non-magnetic medium has
€, =4-0 and a phase constant of
0-10 rad/m at 2-0 MHz. Determine
its loss tangent, conductivity,
propagation constant, intrinsic
impedance and skin depth. 10
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(71) 3o WHo To WY & WX & fou wwv-A fasdes
% Foarem =t gwrfa a1 Sicea wfeRton Y, 9e
safy 7, @ @< =Y T, & fom fafaw)
ITc:, TITT F YA 1 TN & §C, R F[
=t 71 rfrran wd@ =maa um % Rre sses wmw
&Hifse ) aaa Irersar ArfAa) 20

7. (F) (i) TF opamp U RC A2gH &1 WImM Fd
g, Uk o bg Afea H Frifaiy | we
T 1 kHz s3gfv & faw w i ag

Siferm =1 stfsyasega Fifem) 6+4=10
(ii) TF Hicie SR fRQ-9ATY &HT TF FHieig
JK FF #® gfEada hifsm) 4+3+3=10

(@) (i) Ffym w'E Seen o FHiFa @ g
*F g uF BHeren dwor " F 9w o
! 9gd A FIER ® 93 F= e ) 3@

wed & s w g mifm) 6
(it) et Ao A i T Faaw F fag )=
gty fFamer fafy =1 aofa Ay D
aFe-ATgol, (ko SA-gul G wdoy,
g ot 7 awm a1 ], F i sEsel w
=gaa hifset frg o falm seanstt =

SAEC 14

M () = ohgw Ageeh gieag e, =4-0
a1 Fwe-fas 0-10 rad/m, 2-0 MHz
B AT B weiegt, areesdl, HERW
e, 39 wfgenay e = (Bea) =
BIGE At 10
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(a)

(iif) An FM system uses pre-emphasis

(i)

and de-emphasis filters having the
following transfer functions :

_1 1
Half) = k[1+ij /fo)]

i. Find the scaling factor k so
that the average power of the
emphasized signal is same as
that of original signal mft).

2. Find the corresponding wvalue
of improvement factor I
produced by using this pair of
pre-emphasis and de-emphasis
filters.

A linear network has a driving-point
admittance Y (s) given by

12(s + 1)

Y(s) =
s(s + 2)(s + 3)

Determine current in the network
supplied by unit impulse voltage.
What would be the current in the
circuit when a unit step voltage is
applied?
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(ii) ©F FM o= A g -vere wd freser feeed
T 49T el &, s S we o §

[ -f]
H =kj1+ i<
p ) L“‘Jf

O

1 1
Hal) = k[l«u‘u‘ ffo)]

1. FAeE U k. owra iR, e
ysfaa daka Y shga s, g1 deha
mit) <t 3lma e F Taa T

2. @ E-Tue ud fswaeR heet-goret
¥F WA | IOF GUR YOF [ FH G
A= 9a hieg ! 10

8. (&) (i) s Maws Jzah Ht wa-fog w@w«a Y(s)
g gro & St ® ;o

Yig = 226+1
s(s +2)(s + 3)

Jeas § THIF AT FieZdl T 91 H TR

g wa hifvm) I wwiw d@om S
g B =, o aiggy ° g e arfi? 10
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(ii} Write the node equations for the
network shown in Fig. 11. Assume
node @& as a reference node :

@ m
+
5040 = —j2 S0 £90°

Fig. 11

The primary winding of a
single-phase transformer is
energized from a fixed sinuscidail
voltage with secondary open-
circuited. If a small portion of iron
core 1is removed, discuss what
would happen to the magnitudes of
its exciting current, core flux and
the no-load power factor.

Explain why transformer rating is
expressed in VA or kVA. Describe
the significance of all the items
mentioned on the nameplate of a
single-phase transformer.

Derive an expression for the per
unit voltage regulation of a
single-phase transformer. Show
that magnitude of per unit voltage
regulation is equal to per unit value
of equivalent leakage impedance of
the transformer.
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(@) (i) uHa-wen ufonfdm i muas Foestt #6,

‘ faefras Foeeh =t Rga-afafm @,
Fiiyra Sarah dieear @ ifa frar snar &1
Ife s e F T2 3w ! Frwra e snan
2, a9 =urEn fifsie &% Ia% I_/em g,
S UEE AW YA-9R uRe e *
gfemor a1 = gem) 7

(ii) Tz i F afonfim & fFuafo 5 va
AT kVA A F0 a6 T simar ) owe -
e gy & am-afgst w @ 99 3@
Y AF HE % Heed H WHIIT 6

(iii) THA-shcnl qionfAs & ufd uwies e
e & fom o =gss =gew ik ==
Rare & ufa e decear Tma =
afomor, gftonfim % uft wewies geama aro
afaaran & oo & suEe @9t 21 7
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(c)

(v

(it}

A plane wave having
E =110cos{wt —4nx)z V/m

is normally incident on a medium of
E, =9, u, =4 and o=0, from a
perfect dielectric medium of
g, =4-0. Find the reflection and
transmission coefficients, phase
constants and list out the
time-domain expressions for
incident, reflected and transmitted
electric fields.

Establish the time-domain
expression for the AM signal at 60%
modulation level with modulating
signal as Scos{(200nt) and carrier
as 50cos{(10?nH, and list out its
Fourier transform. Find out the
amplitude sensitivity constant,
side-band powers and efficiency.
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(M) i) = wEasa an w1, e

E =110cos(wt-4nx)z V/m

2, O qream W mswr e, =9, p, =4 g
o =0 8 UH Ingd qudAga aream, R
g, =4-0 &, @ Afren=a: sqaa €@ R
THF QUEdA UF WOl N, FeAl-TREiw
fogrg-a9t &+ fom =e-893 ==l @)
gz ffdng

(ii) AM w&d < fom, R wiges @t 60%
Yl ATgeH HWHhd Scos(200nt) IR a@rEs
50cos(10%nt) B, +-8/3 =ew wWw
#ifse wa 3@F A wEaer 1 ogEl
w930 MY wded  f®oeE, qid-Sus
vikeaT a9r gsrar WA Rl

10

10
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printed on the front cover of this
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(a)

. {b)

(c)

Section *“A’

Why is a LVDT excited by high frequency
and low voltage ? Derive the LVDT output,
€o» in terms of excitation voltage, winding
resistance and’ inductances. A bridge ABCD
has resistors in its four arms. R, in arm AZB,
R, in arm BC, dummy gauge in arm AD,
and active gauge in arm CD. If a strain
of 1250 um/m is applied, find the bridge
offset wvoltage across- AC if the bridge is
supplied with a voltage of 12 V across BD.

Assume, R, =R, = Rdumm}, gauge = 350 ohm

and R = 350 ohm has gauge

aclive strain gauge

factor (GF = 2:0). 2+10+8=20

(i) Explain the functions of static VAR
systems in EHV AC transmission.

(i) Discuss different types of static VAR
systems (SVS) with the aid .of neat
figures. ) _ 8+12=20

Write an 8085 assembly level program for
designing the following system :

When a coin is inserted and when it 1s valid,
port 1 gives code FFH. If it is valid, check
whether the request is for tea or coffee at
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1. (a)ﬁ:ﬁqwaﬁﬁaaﬁrwmmﬁmﬁw

407 gafera frar straT & 7 ue o €1 2 ¥ Flw

| AT e, WY eI, IR IAWA dteedr, Hee

gfadre Tar R #, Fifdg | o Ag ABCD

$Fr I el F gfadws s g €

R, ST AB ¥, R, ST BC ¥, 3o AD ¥ W&

Afor gAY, TAT AT CD | U Afsrg ga7mHy |

gfg 1250 um/m &Y fGefa Qg &fr o€ 2, AC

F Heg Jeeat v Hifog, afe ag @1 BD F

Heg Fieear 12 V Qfug i 7€ & | w9 ifsa

Ry =Ry =Riyfsm gurqy = 350 37 T4t

R frgfiy gt = 350 aﬁwmmw

(r ©% = 2-0) 2+10+8=20

(M () ATy s N TAR F
F1d Y 'z Fifeg |

(i) @@= ==4F i gegar & &Gy gse &

t T s g3 (w9t ww) Y =rer

ST | 8+12=20
(w) fFafafaa o v sifisweam & fag 8085
HISTaer & &1 W fafeg . |

519 o foer (=nigw) fAfase orar smar @ aur
. 3T O Y AT 8, TF 1, IS TF UK TF <aT
g1 ufs g5 39 8, a9 gi& 2 X 9% =g

. C-DTN-K-FFB 3 : (Contd.)




2.

(a)

port 2. 04H code at port 2 is the request for
tea and 40H code at port 2 is the request for
coffee. Open the valve for liquid to come out
with 04H code for tea and 40H code for
coffee at port 3. These codes at port 3'are to be
used for valve operation. When port 4 gives
code OOH, valve is to be closed with code
FFH. Repeat process can start with a new coin.
If coin is invalid, 00 indication at port 5 is to
be given and the instruction for inserting a new
coin can be given.

Write comments in the selected lines of the
program. _ | 20

The loop Transfer function of a system is
given by

s+ 4 .
32(53 + 452 +83+8)

G(S)H(s)_ =

Find the number of roots located on the
imaginary axis and also their values using the.
Routh table.

Is there any root on the right hand side of the
s-plane ? _— 5+10+5=20

by () JDifferentiate between “Restriking Pheno-

menon’ and ‘“Reclosing Phenomenon” in
a circuit breaker. Which one is harmful
and which one is useful and why ?
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g 9 a1 =1h & fT € | g”= 2 W 04H
wie 9@ & faga & g @ oo g’ 2 W 40H
& FH F g & o 81 gres 3 9T 4H
wie & fog arer Y 7w 7@ F B @ifeg aur
40H &1 & forg &rfY F fog @rfero | gt 3 o=
T FIST W AT g F forg 5@ fRar st
§ | 51 3E 4 FIS 00H 2T & 16 = &7 |
AT ey w1 FFH @) 5g faes & forg
IERTEdT TR WRW B Thar ¢ | afe e sdy
2, 9 gR&E 5 9 00 FAAT &1 J1Y v qur ag
for & 9w & fog fader far st a=ar 214
m@rwﬁar—rﬁa‘rﬁﬁmvﬁuﬁﬁrﬁamzo

2. (a)@ﬁmﬁmﬁrﬁasﬁwwﬁw%

Is+4
32(.3‘3 +4s5% + 83+8)

wTfYE we W sy we i denr §id
R aur TSy AT FT 9@ IR FU I
H AT T B |
s-aﬁ%ef‘avna?fma‘thaﬁé@%?
5+10+5=20
(‘a') (1) W&qﬂ'ﬁ"ﬁﬁﬁﬁﬁ'”fﬁr 9qde gEAT a4|y

Ygaate geqr’ # AE Fargd | @b oGr
gﬁm%waﬁwaﬁw%w
g7 7

G(sYH(s) =
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(i1)

C-DTN-K-FFB

.G}]l@' . _®L1®

A simple power system is -shown
operating on NO LOAD.

ETITOL CB
— 7 closed °
GD - cC open
circuit
—_Y

A fault occurs at the far end of the
system and the brecaker contacts separate.
Derive an expression for the voltage
across the breaker contacts. Find the
frequency of oscillation of the recovery
voltage. What is the highest value of the
Restriking Voltage and when does it
occur. ' 6+14=20

A two bus system is shown in the figure
below :

PGI- PG:

Load

If 100 MW power is transferred from
plant 1 to load, a loss of 12 MW is
incurred. System incremental cost is
A = Rs. 30/MWh. The incremental costs
of the two plants are given by :

P
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(i1}

@6

- C-DTN-K-FFB

7 | a3
. =c g
_Q'P{QET

[ FIE 9T IO FY I TF 957 RE
a= =y fegrar war 2y

CB

g5X TR ws aIw Iow 8T @ aur
featses w@ad faonr & s & g
gashf & "y dieedr & Q@ U e
g KIS | gAgiat Aeear i D
gy s fifvrg | g1 gt deear v
ITAT A R T TAT A8 Fd @ar & 7.

. 6+14=20
A Ra o &y § S 9 arer a5 =51 Bwmr
TITIT%: :

P,
—

O
9l

@

afe 100 Mw sths &6 1 & &ie =Y
TATAIAICT Shl S o 12 MW & g1 2idt
Braxfrafifs ama A =5, 30/ MWh R |
) gl Fr arffes sy Y € €
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(i1)

. @ O

(ii)

(i)

(iv)

(b) (D)

dc
dPg,

= 0-02 Fg, +16-0 Rs./MWh,

dc,
dFg,

= 0-04 Fg, +20-0 Rs./MWh.

Determine PG, . PGz and power received
by load.

Derive the economic dispatch criterion
for a power system consisting of thermal
plants with transmission losses.12+8=20

Explain the ‘principle of the argﬁment’
of the complex-variable theory.

Explain how this is adopted to determine
the stability of control systems.

The critical point in using the Nyquist
criterion is (-1, jO) in G(s)H(s) plane and
not the origin (0, jO). Why ?

For minimum phase tansfer function,
G(s5)H(s), the polar plot is sufficient to
determine the stability of the system.
Explain. 5+5+5+5=20

Explain comparatively steady state,
dynamic and transient stability of a

' power system.

()

C-DTN-K-FFB

Explain point-by-point method of solving
swing-equation stating clearly the’
assumptions made. 8+12=20
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—L =0-02 P; +16-0 & /MWE.

dPg,
9% .04 p, +20.0 T /IMWE.
dPs, 2
| PG, @A P, S wa Hifag @ | g
gty wrfeR o Jarsd | .
(i) qTIE "I, ﬁmﬁmaﬁu‘rs‘ﬁﬁ% F
W%@ﬁmmﬁmﬁﬁql
12+8=20
3. (31 () siffw-sx fogia & “tarse ﬁrem” ﬁ
- =grEy fflsa )

(i) maﬁﬁq%mﬁuamaiﬁaﬁ@m
A FA F o F gt war § 7
| Gii) ATEfERE FEE F 9T ¥, G()H(s) a F
s forg 1, jo) BT & 7 &% 5=
(0, jO), TaT 7T & 7
(iv) FAGH Sl ATOT-5T G(s)H(s) & fora
gat e, waﬁﬁwmﬁ%%%q

.. 9ate g &, saer s i)
54545+5=20

(F) () sikF ax & sufead sfas agr afos
- TEr & geaes =mrear fifsng

(i) T Tt @) g 7 & foag farg A

- fafr = awerEd | f e w5y ars

s AR  8+12=20
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. (c) A certain ring feeder has 6 sections. It is fed at
one point only. Using non directional and
directional overcurrent relays with suitable
line lag, explain the method of protecting this
feeder. Assume a minimum operating time of
60 ms for the relays.

In the diagram to be drawn, the location of
all the relays and whether they are directional
or non directional are to be shown. Alsc the
time of operation of all the relays is to be
shown by the side of the relay. 20

4. (a) Explain, why the pointer of a single phase
dynamometer type power factor meter remain
in the same position even after the excitation
source is switched off, that 1s, it does not come
back to zero position. Explain the principle of

_operation of the power factor meter. How
would the accuracy of such an instrument be
affected by frequency and wave form
variations. , ] S5+10+5=20

(b) Explain the similarities and differences -
between :

(i) JUMP and CALL instructions

(ii) STA and STAX instructions 20

(¢) Mention the salient points of relation between

 the delta modulation (DM) and differential

pulse code modulation (DPCM). Draw the

block diagram of delta modulator and demodu-

lator. Explain threshold and overloading

effects in delta modulation. How can a slope

overload noise, which occurs due to threshold

and overloading, be reduced ? 20

C-DTN-K-FFB 10 (Contd.)




(w) fordt aem yemes (fGr fis7) & 6 @s € | =

| Fad O O & g<rg fohar sirar @ | 'nfa we

qy=ar aTelt AfEseas aur fSyrerss srfaena fe

&7 gANT akd g TS & TEorfafa it saret

- $rfg 1| RS & ~geraw g=Te 59T HF 60 ms "I

IR | @ T s ® Tt e v srafeafaat

&Y ferared aur ag o Jard & 3 Tarers sraar

afesmars € | ot T & s A S99 9=

_ g & ot e 20

4. (@) s fifsg fF, e war sEETERL 9§9

gret iR oTes A9 Rt Fierent sraeT sEfeafa |

2 s off 9T S Al @ A« 9w d@i &/

fafeafaa =< Rar simar & saiq g9 3=

srafeufa # /€1 svat @ | wifeh Jore Jr9e & &

g =7 auiT FIRT | @ TR F IUx &I

garfar Agt auT 96T &9 & IiEdy g 9

e g grrlaa ST € 7 5+10+5=20

(7) faafafag ® w@mar gar Fer &Y =JrEar
Hifsa

G) ST (3 7 T &) a9 Fer (6@ QO T)

T
(i) TH I T aur U & QU ey 20
(&) Teer Afggem (Y W) Far NS =T s
Aigged (I oY €@ o) § e €99 F gE
famgell X uaeryr sTlofw | ST ATggesw 4T
fategers &1 d@e AR FATRY | 3w HiggHT
¥ quEdwT aur AU & THIT & TS
FIR1T | gFur fEeTR @ A, Y I " QAT
ATEHROT & FRoT I gy 8, oo g &F
frarsrasar g 7 20
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Section ‘B’

-

ARLALLRLRR LAY

S

(@ B— -
//////;7///////////////////

A madel of the attitude control of a space
booster on take off is represented by an
inverted pcndulum mounted on a motor driven
cart shown in the above figure. The objective
of the attitude control problem is to keep the
pendulum in a vertical position. The pendulum
can be assumed to move only in one plane
(say the xy plane). The control force ‘u’ is
applied to the cart. The centre of gravity of the
pendulum is at its centre. The moment of
inertia of the pendulum is ‘Z’. The mass of the
pendulum is ‘m’ and the cart is ‘M. Obtain a
mathematical model. 20 .

-

(b) (i) What is “resistance switching” as appiled
to circuit breaker operation ? Why is it
resorted to ? Derive an expression for the
value of the resistance to be used in
terms of system parameters. 10
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AN NN,

- ST A § U siaiie e & I 9T ieyE
fFra=ror F Hied &) T AT g 9 Aaa gdg
dre & Frefua frar wmar @ 1 wdiegs g =
IeYY ATeAh Y FEATHT AT § T @A
qg WT ST gehar © for St Fae g awas
(3 xy wAaw) # 9fF a=ar & | Fw o FrEe
qA ‘u’ SRIEAT AT § | STeleh T [acT hex IqH
FegeR 9T ¥ | AT T wES ATl 17 B | AAHF
F FEA G’ € TET AW W T MR
==& foro w afvrdia |es ga Sy 20

(=) (I)Wﬁmﬁmﬁm ‘gferdry

=" w9 Sy @ 7 3w w= e smar
2?7 9% gtaet F w9 H, ggTH o qA
gfere &1 71 719 A & forg a =

s HifSa | ' 10
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(ii) A transmission line is protected by a
three zone plair Impedance. Draw the
characteristics of this relay in the R-X
diagram. If this relay is provided with a
directional feature, what modification is
to be made in the characteristics drawn
on the R-X diagram. Also draw. the
contact diagram of the arrangement

- assuming directional feature. 10

(c) Pulse code modulation (PCM) is the most
useful and widely used of all pulse modula-
tions. How does  an analog signal get
converted to digital signal by the PCM ? By
which process non-uniform quantization is
practically achieved ? Draw a diagram of a
model, which does this process. Explain its
working. .20

6. (a) Explain the working principle of a “Harmonic
Distortion Meter”. State some of its typical
technical specifications.

Also describe, how is the resistance measured
with an electronic multimeter. 10+2+8=20

)

(b) The interrupt is a process of data transfer
whereby a peripheral can.inform the processor
"that it is ready for communication. How can
interrupt be masked or unmasked using a .
program control ? List the instructions used for
control of interrupts. Explain any one by
taking a suitable example. ' 20
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(ii) TH AT TN Y T TF I19 85T grat
afemmer ¥ it wf 21 fior & sfSago a9y
RYx sRe A Re@ i afe zw fes # o=
ﬁamawmm%aamm
C RX AfTEwr IRE H a|y §YvHT &Er
9T | FH SATEAT FT @9 R W AT
agqm%m%%amawﬁmm%l"

10

(H)Hﬁﬁmﬂﬁﬂ?ﬁﬁﬁmﬁgmﬁ?(ﬁﬁ@)
FATHF T A TN a1 o &
IIET Hohd HY JhIT Gohd ¥ 8 == fegr srar
2 7 fhe e g0 srawi sEieAT saraEiie &9
& are forar sar 2 ? uw wied &7 3RG S491Ea
Gﬁwm@m?ﬂm%:aﬁﬁaﬁﬁﬁrﬁ
AT | .20

6. (1) u= ‘wxwewss fawgowr Ay’ v wef-fagrg oS
#HIfST | @ T asArar G w1 9
Hiforg | 7w« Far=d % o @atfs agard &
gferQrer &1 "a F f&Far sar & 7 1042+48=20

(&) agET = et oo &6 afwar € e gra
afeeiiar afts oo = gfaa ax a5 frag g9
& foq 3aR 2 | @& gnne Fmsor & gry siaaae
T ATESIET AT FATSITEA {6 gwr fway o7
AT B 7 S o Frer % forg ugeh et
w1 FEEE I | uF agf sereor 33 g
T @ fFdt uw Y aurear fifsg | 20
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(©)

7. (a)

(b)

(c)

Two important types of error-correcting codes
are : (1) block codes and (it) convolutional
codes. Write the main difference between the
block codes and convolutional codes. Explain
the codes, which are a subclass of linear block’
codes. 20

Why is a Schering bridge particularly suitable
for measurement at high voltage ? Draw high
voltage Schering bridge line diagram, showing
the high voltage transformer.

The Wien bridge is used to measure the
frequency of excitation voltage. Derive the
frequency relation in terms of bridge elements.

4+8+8=20

What are the functions of DMA (Direct
Memory Access)? How are HOLD and

HLDA ‘lines used in DMA operation ? List
the data transfer modes of DMA' controller.
Describe each mode in brief. 20

The network layer. of OSI (Open Systems
Interconnection) has two  major functions,
namely (i) routing of packets through the
network and (ii) a flow control. Explain each
of these two. functions taking suitable
examples. Prove that the network layer is the
most sophisticated of the layered architecture.

20 .

g
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(&) = aeaef gy ¥ qR e R F: 6) wew
FIE, TAT (ii) AT P | ESH FIS TIT AHAAT
e ¥ gy o @ T AIfrg | 9 e a
ffrrdifc N s des s sufay &
20
7. (1) AGT &g *T IF dicear W HqWAT F fog yemw:
[ I9YTHF HET SET £ 7 I areedr &
Wﬁ%ﬁﬁmﬁgwﬁ%ﬁﬁaﬂ

%@Tﬁ'ﬁfawaﬁ|

%ﬂﬁgaﬁa%mm&aqﬁméaﬁq
~ ganT T sar @ ) &g gt & u= ¥ iy
- "WEg R gaw fistg ) . 0 4+48+8=20

- (F) oA g (goaw Sy s F g v € 7
ST A TN A S (SR T @ T S @
W@ FH 99T Erat € 7 €Y ow o s ¥ siest

- srcer feramet &Y gt s qur g@F Ay =
agq & gufr ffeu | - 20

(&) =1 uw i (fagwr & avea d5u=) & 9 gE
TRt 8, a9T (i) Aash & FST T srETiT, sk
Giy gatg fag=or | agfye Sareon & 3 gu
T 8 g% g &t o2 il | fag fifng
%ﬁm%m,matwwﬁﬁ%ﬂaf@a _
TFE 2 | 20
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8. (a) A system is described by the'following state
variable equation

1 2 1][x i

jl
iy =10 1 31ix, |+|0|u
Xq 1 1 1) x5}t |1

(1) Find its characteristic eqﬁation.
(i) Determine the controllability matrix.

.(iii) Is the system controllable ? 8+7+5=20

(b (1) With the aid of a neat figure, state the
main components of a converter station
of HVDC (ransmission system and
explain the function of each component.

(ii) Differentiate between two-terminal point
to point dc¢ transmission link and back to
back dc link with an example of these
links existing in India. 12+8=20

(¢} (i) Why do you need the harmonic restraint

| in the application of differential protec-
tion to power transformers ? With the
help of relevant circuit diagram, explain
how this harmonic restraint scheme
operates ?

(ii) “Relays -are comparators”. Justify this
statement. Show that an inherent two
input amplitude comparator can work as
a phase comparator and vice-versa.

10+10=20
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8.. (a)@ﬁﬁﬁmﬁﬁﬁmwmm
' aﬁﬁrﬁmTw%

AT 2, T
- Xn o1 3| + 0 i
x3' 11 1 1

() maﬁqmaﬁmmﬁmm@ﬁm
(ii) Fr=onaar &feaa 7 SHifsg |
Git) «FT 9 FaEvio g 7 8+7+5=20
(=) (1) U o A & aggar 9 o= |91 € 9t
90T 9 & gfade Fvg & e T2F] FT
auiq &St aur 9@« "2 F yert
A=A |
(ii) wﬁﬁw%aﬁﬁaaﬁmﬂ%wm
. T S Y HEoTer T s g9 StE
fo=s o, Waﬁamaﬁmaﬁﬁql
12+8=20
(@) (_i)-aﬂ%ﬁﬂﬁﬂlﬁ'ﬁﬁﬁ‘ﬁ%(aw%%qm
- ERANTE ;FUT FY I AT |, G
2 ? urafirers ity ariiw & ggmard s
$ifsg for ag g sEm g &9
& FET B 7
(ii) ﬁﬁgﬂﬁ—or'@%r%wmaﬂaﬁ%w
Farza | g fca=a & o fE-fRas smmm
gAY TebRer AT F ' H FE W
H%ﬂl%\qmwﬁﬁwgl
' 10+10=20

\ -

C-DTN-K-FFB 19




C-DTN-K-FFB

v T

qet-a=r 11

gHa : diT gud qorfa : 300

ST
g gy fet ik gt At A s9r €1
Y & ITT IGt A # fo@ s sifew -
foraerT oot T9as 93W-9F A faar 74T g,
A 3T ATEAT FHT ¥ Ioold FO-&IH F -
q&-98 97 sifea fAf7e &7 o3 fEar srr
STfaT | gavr-99 93 Ifecrfad Hreaw & Afafceh
3=y fBat aregw # fo@ 70 IO7 9 FHE dF

. J8T =4 srqar |

gyT aeaT ] R S sfAard &1 IrFravAar T &
gdde @V & FH-T-FH Tk I GAFL gl
Fr7 geat & Ia< HaT |
aﬁmwa’rﬁ?aﬂgﬁ?aﬁwwwﬁﬁq
gar It Al Fifaw |

giilest HiX ddkaal & galaa sf 8, 99 a&
3T T el 74T 8 |

gt geF T & HE T & |

oAl & g W & faQ strafea s, qafad
gt & g # e 1@ & '

Note :

English version of the Instructions is printed on
-the front cover of this question paper.




