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ELECTRICAL ENGINEERING 

Paper-I 

I Time Allowed : Three Hours I· I Maximum .Marks : 300 I 
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 Question Nos. 1 
and 5 which are compulsory, and any three 
of the remaining questions selecting at least 
one question from each Section. 
The number of marks carried by each 
question is indicated at the" end of the 
question. 

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 

1. (a) A storage battery has a no-load terminal 
voltage of 6 V. When the current 
through the battery is 100 A, the 
terminal voltage drops to 5 V. Show a 
pictorial representation of the battery 
as a constant current source. 15 

(b) Find the Fourier transform of the 
signum function. 

(c) Three small spheres each carrying a 
charge q are placed on the circumference 
of a circle of radius r to form an 
equilateral triangle. Find the electric 
field and the potential at the centre of 

15 

the circle. 15 

2. 

(d) With reference to a BJT, show that 

ilPc 1 
--<--
iJTj 8JA 

.must. be satisfied in order to prevent 
thermal runaway. 

(a) Using Millman's theorem, find the 
current I Ill the 10-ohm resistor Ill 

Fig. 2 (a). 

20 20 10 

-1' Eo· 
I 

E1 -1-
20V 

90 100 
24V 20 

Fig. 2 (a) 
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1. ('~>) <;'li lA'll~'li ~<fiT ~-oi\s <>Ofil'lM ci)<"i!dl 6 V 

i 1 "'<l ~·if 'it mu ioo At <I'! <:fil'lM eik2n1 
5 V oq; fiR omfi i I ffi IDU ~ 'fit <;'li f.r<rn 
mu <ito it ""' if 011m <h1 ~ ~ 1 15 

(1! l <fR .m -,j)-ffi 'fit, w., '11: ~ '11: ~ q t ""' 
¥ <fiT 'lftR! '11:, ~<1<h1 ~ r %, ~ Wf>R WT 

1l<ll% f'li ~ <;'li <lll<ill§ ~~~I¥ it;~ 
'11: ~ 1\tf <1'41 Fl'1'1 'fit 'lfRI <fi1 ~ ~ I 15 

(>!) <;'li BJT it~ if fil<sWi~ f'li ~ 
i)pc 1 
-<
arj sJA 

'fit il>ufl~ ~ B 'fT1it it; fut; ~ ~ .I 15 

2. ('~>) 1'1<.1~" it m 'liT 3q<iu1 ·~ ~ ffi 2 ('~>) >t 
f<l<ill~ ~ 10 3WJ it ma-n~ if mu 1 'fit 'lfRI 

<t;l~~l 20 
2Q 

24 v 2 Q 
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(b) State and 'prove maxJ.mum power 
transfer theorem. 20 

(c) The SVI{itch S is closed at t = 0 in 
Fig. 2 (c). Using Laplace transforms, find 
i1 (t), i2 (t) and the voltage across the 
inductance. 20 

s 20 

12 v 20 

Fig. 2 (c) 

3. (a) A power signal f(t) has a power S 1 (w). 
Find .the power density spectrum of 

the signal df. 
' dt 20 

(b) Fig. 3 (b) shows two identical parallel
plate capacitors connected to a battery 
with, switch S closed. The switch S is 
opened and, the free space between the 
plates of the capacitors is_ filled with a 
dielectric of dielectric coefficient K = 2. 
Find the ratio of the total electrostatic 
energy stored in both capacitors after 
the introduction of the· dielectric. 20 

l 
v-=-

T 

X 

I "'s 1 Jc, Jc2 
Fig. 3 (b) 
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(19) ~ m :mrrur ~ 'f;l ~RIYI~~ 'fi\ ;m fiR;: 
<fi)~~l 20 

('1) ~ 2 ('1) it t = 0 'R fu S q?( oi<:. fii;,rr '1'lT ~I 
<"11«:\le <i'qH1( 'li'r 3q<if•1 q;tif .~ i1 (t), i2 (t) W.fT 
~('hii"l it cil<'"ldi.Wd <fi)~~l 20 

3. ('h) 

s 2Q 

12 v 2Q 

2Q 

l.H 
2 

1% 1l1fffi Wf;o f(t) <lit 1l1fffi Sf (w) ~I Bif;o df . dt 
'f;l m 'R(i'j fil~~ W<~ <fil ~ ~ 1 

~ 3. (19) it GT {l~<!"q {1%'<1(-~ '{jmft;i'f q?( 
1% ~ i\ ~ '1'lT ~ W.fT .fu S of<: ~ I 31il 
fu s <m m WIT OiTd1 ~ om tit11 fbi! it t€til 
it 'WI ~ 3l<'l'hl~l <m 1% qo~~" il 'ij\ WIT 
OiTd1 t ~{l'hl q(l~~d :JUTiq> K = 2 ~I Y(l~~d it 
·.f.ml it YNI<I_ <i\;iT '{jmft;i'f it @«r ~ ~ 
~ 'f;l ~ Wd <fil~~ I 

20 

20 
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(c) A uniform plane wave is. descrjb!!d 
by the phasor H = 2el- jO·lnz) . ay Ajm. 

If the velocity of the wave is 2 x 108 mjs 
and the relative permeability 
determine the frequency, 
permittivity, wavelength and 
intensity. 

is 1 · 8, 
relative 
electric 

4. (a) Using an OP-AMP, several capacitors of 
.0 · 1 11F and number of resistances of 
your choice, design a phase-shift 

20 

ooscillator to oscillate at 100 Hz. 20 

(b) Using IC 555 and other suitable 
components, draw the circuit diagram 
of a missing pulse detector and explain 
its working. 20 

(c) For the current mirror shown in 
Fig. 4 (c), determine the emitter current 
of transistor Q3 . (Assume ~ = 100 and 
VBE =0·6V) 20 

C-DTN-L-FFA/21 6 
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(1l) ~ H ~ 2'el- jO·lnzJ .. ay Afm aTU l;<f> 

l('MF4 H \lllMI cWT 'li\ 01jm foF;<rr lF!T t I <rfu cWT 
'liT WI 2 x 10 8

. m/s om mit~· 4R'1"'1ol 1· 8%, 

it ~ ., mit~ fi11!;<I:~Ai'1ol, <i(•l~&f 1('i 
~ cftsnrr m<1 <#:l ~<;I 20 

4. (q;) l;<f> <ifsh~lc'lih ~t.fq; (OP-AMP), 0 · 1JlF ~ 
~ <imftii om 3N-ft $"i{§lj<1R ~ ~fd{lti\ 

, q;r m ~ stt l;<f> q;i'jj-~ Gli'lih q;r 

~ <hl~<;'>i'r 100 Hz '41: ~ 'lil:1 20 

(&) IC 555 om 3f'1 34~ffi '>Fwii 'liT m ~ S<; 
l;<f> ~ Wc: <i~"' ih 'l>T ~ 31it& <HI$<; om 
~ Fs1>~1fi1R!''Ii\ ~ <l:l~q;1 20 

(1l) fu' 4 (1l) il RGI<; 1T<; \'00 01fur ~ ~ 'li~R{ 
Q3 <ft dffi.Jih \'00 qij m<r <l:l~<;l ('!R <ill~<; 
(3 ~ 100 om V BE ~ 0 · 6 V) 20 

+10 v 

4K7 ~Ic3 
I 4K7 a I, I! b I2 Ia3 

Q3 
Ic, IB! Is2 

Q, Q2 IE3 

-10 v 
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Section-B 

5. (a) Implement the follo~ng : 

(i) Half-adder using .basic gates 

(ii) T flip-flop usirig JCK flip-flop 

(iii) 2 to 4 decoder using 1x4 demulti
plexers 

(b) (i} Draw torque vs. slip curve for an 
induction motor. 

(ii) Specify the condition for a DC 
machine so that its rotor does not 
draw any current. 

(iii) What will be the- effect on VA rating 
of a transformer if we double the 

15 

supply frequency? 15 

(c) Draw circuit diagram for .the following : 15 

(i) Three-phase FW bridge rectifier 

(ii) Boost switching regulator 

(iii) DC trigger circuit for an SCR 

(d) Specify the types of modulation used in 
the following and give reason for the 
same: 

(i) TV-video signal 

(ii) TV-sound signal 

(iii) Long-distance telephone system 

C-DTN-L-FFA/21 8 
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5. ('li) R "'1 RJ fuJ d ohl fsh~ I ~<1 if\ fl1 Q; : 
15 (i) ;mm{· ~ 'liT 3q m• 1 ~ ~ :o1tt -~1"~"' <hl 

(ii) J-K fuq-'R'ifq' 'liT wWT ~ ~ T fuq-~<hl 

(iii) 1 X4 fu'l«ilcM'ffiU 'fiT wWf ~ ~ 2 <} 4 't(Cill"'i'f> <hl 
(&) (iJ ·'-% WIT l1'W ~ -R1v. ~ ~--Mur ~ <HI~Q; I 

(ii) 1.% fu! '1:11\Pl~iH ~ -Rlv. ~ 31<Wll 'l<l n;Q;, ~ ~~~.tOO <ji$r ~ <R<1T t I (iii) M ~i<14>T£R :4>1 >rG1>f • <hl <1R ~ •'liT: ~ "f1<..; 0"1 3Uehl VA· ~ tn: '!'IT 3N1C! Wrr? 
15 

('1) f.lq Rlful <1 ~ -Rlv. ~ J1il:&: Jtfffi>Q; : 15 (i) f!r<iit1 FW m Re<t>l<l 
(ii) qtf'li I@"~ f.l ~ ~"' 
(iii) fu! tnu ~ ~ (M S~R,~ "Riv.) 

(>!) f.I!O!Rifuict -il. ~ m ~ 41§<1~ ·~ ·~ <hl ~ ehl Rf Q; WlT 3B'li1 "'f>R11I '>fi <1 ct I $l!> : 15 (i) TV-<t~fu,j) ~-

(ii) tv-~~ 
(iii) ~ ~ "i:flt'fi WTI" ~U{Rof) 

C-DTN-L-FFA/21 9 . . [ P.T.O. 

www.examrace.com



6. (a} Convert decimal :number 40 into binary 
and hexadecimal numbers. 20 

(b) Draw symbolic representation' for +ve 
edge trigg~red clock input in a flip-flop 
and mark trimsition time b.Y an arrow 
in clock input waveform 'for it, 20 

(c) Write the full form of FPGA and explain 
,why it is useful for,·prototyping of digital 
circuits, 

7. (a} A DC motor with permanent magnet 
field is running 'with 200 v be supply 
and consuming 2 A current. A voltmeter 
is connected across its armature and 
DC supply is disconnected. The voltnieter 
reads -190 V just after disconnection 
of DC supply, Calculate the armature 

20 

resistance of the machine. 20 

(b] Explain working' of a synchronous 
machine as a synchronous. condenser. 20 . '~' 

(c) Why are the frequency and voltage both 
varied in the same proportion for a 
full-range variable speed control of 
AC motor? • 

c:..DTN-L--FFA/21 10 
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6. (<!>) 
il 4!1:"lffid 4ilfol« I : 

20 

(<9) ii\;tft ·~~~ it 'lHir4'h fOO f?•1f1:o <lim -Rim -q;)• «iil>fuifi ~ it 02ffi; '!>f.! if; -~ ffi <HI~'< <l'4T ~ 'filM<: f.'tim cWr ~. '11: ~Sii.4"1 !l>TM <liT <ftt :f"m u ~@~'< 1 20 

('1) FPGA it '{'f ~ <liT f<'lfui« <l'4T ~ <fjfol<; fon. 3liflf;q; ~ if; 311~~"'4"1 ii ~ 'flit. %1~'h irm%1 
20 

7. (<!>) v::n ~ '\lf"ili !$; <m'fi fu! tnU ~ 200 v fu! tnU W<"11 ~ '11: 'if<:! WI i (f'4T 2 A tnU '!>! 311>W! q;«f\ i I ~ ~. if; fun it; 1Wf· 'Q,'Ii cit""<:ol41<ll <i!l:~ifi( fu! ma B'<"'ll{ <liT oR '!>( W:rr ~ i I fu! tnU l:i'<"11{ oR m;t 'it; W<r '!1G c/t<"i:<IIIHcft '!>! 41~~jq; 190 V iRrr i I 1l'rlt.l if; ~ J:riWt< <lit Tf1Jl'IT <f1Mtl< I 20 

(<Sf) 'Q,'Ii g<"l 'hI kl 'h 1l'rlt.l <lit 'Q,'Ii g<"l 'h I ffw ~~ if; ~it fSh'liWfu <!iT tl'"l$!1~1< I 
20 

(TT) ~r<lwff ma >Wx it ~ ll'{fB il 4!1:"ldf "l!B f.l<i~o1 'it; ~ • <l'4T cit""<:dl <iR\ il .m ~ u <l<IT 4!1:Cl<f'l W!1 "fTd1 %? 20 

C-DTN-L--FFA/21 11 I P.T.O. 
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8. (a)" The RMS value· of the antenna current 
before amplitude modulation is 10 A 
and after modulation is 12 A. Calculate 
the percentage modulation. Assume 
that there is no distortion. 20 

(b) Explain how a PLL can be used in FM 
detection. In what way is this scheme 
better than the ratio detector? 

(c) A receiver, connected to an antenna of 
resistance 50 ohms, has an equivalent 
noise resistance of 30 ohms. Find the 

20 

noise figure of the receiver in dB. 20 

C-DTN-L--FFA/21 12 
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s. (<n) 3WWl HI§<'H B %'1 ~ mu q;r <l't-l!IU<-1@ 
l!R 10 A i!>rr Hl§d~ ~ YNI~ 12 A ~I ~Ri~ltl 
q l§iiH <!i\ ~ <hJ Nll!; I l!R iifl Nll!; fi'l; ~ f'l <i'q o I 

;ffll itffi ~ I 2 0 

("19) ~ <hl Nll{ fi'l; FM <i '{-tl'1 -it PLL 'liT m f<Ri 
m mr '311 ~ ~~ ~ '1'1"1'11, ~ <i'{-t~'1 B 
f<RI m ~ ~? 20. 

(TT) ll:'li so 3W! ~fMI" <rrft ~ B ll:'li ~ <!i\ 
~ TPlT t Nl<t'l>l gi"<lGH V'! ~RIUI'.I 30 3W! ~I 
~'liT V'! l!R dB -it~ <hlD!!!;I 20 

*** 

C-DTN-L-FFA/21 13 SJ-700 
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Jli'i/q; "!m" .f&;<ft ~ aWift ~ if fJl1T ~I 

mit; 30( :Wt '*""if iff& orFt <lit"@~, N~wM ~ 
3mif; JTim- 'f:3f if FPI7 'Tlff ~; ~ ..., rrrup:r "FF WI! 

~ ;m<-3fi1* it; p!l- '!!' 'R :i:ifi/;rr ~ m w 

FPrr "fRT <II~~ I Jrim-'f:1 'R 3fMf&d rrrup:r it; 

::;j ld fl. 'in JPf fi'f;W 1fTU[1f if iff& 711.; 30( 'R 'I# :WJ; 

;rtf fi:rfiiT I 

"!m" "fi&rr 1 ~ 5 ::.JR<I/2[ ~ 1 <l7'fii Ji#f if it Jli'i/q; 

~ it w:r-it -w:r 'f!'n "!m" !1'1*< fi!;;:eff rtt.r m it; 

30<~1 

Jli'i/q; "!m" it; ~ f.Wo 3i<J; "!m" it; Jin if W: 711.; ~I 

'1ft ::.JI'i~ll* iT, at 34!Jrn ~ "FF TPH 471101~ <WT 

~~471101~1 

!Trf/q;jW/;<r Ji'<lifld 312if if~~' JPJ2IT ~~I 

Note : English version of the Instructions is 

printed on the front cover of this 

question paper'. 
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provided for the purpose. No marks will be 

given for the·.arrswers written· in a medium 

other than that. specified in the Admission 

Certificate, · 

Candidates should attempt Question Nos. 1 

and 5 which are compulsory, and cmy three 

of' the remaining questions selecting b.t least 

one ,question fr9m. each• Sectio,n. 

All questions ·carry equal. marks. 

Marks assigned to each part of the question 

are indicated at the end of the rtsj:Jective part. 

Assume· suitable data 'if considered 

necessary and indicate the s'ame clearly. 

•,Syr.nbols/NotationS. ~arry .)lSual .rr.eanings, 

unless otherwise. indicated. . . 

www.examrace.com



'-;: -- Section-A • 
1. (a) (i) What are the difficulties associated 

•• 

,- . 'witn .measurement. of low resistances? 
5 (ii) Describe howi low resistance is .measured accurately by Kelvin's double bridge. Derive tlie formula. 

15 
(b) A 110-kV;.50~Hz·, 3Cphase, 200-km long line ,hils resistance and reactance of 40 ohms and 80 ohms per phase respectively. The capacit!Ulce of each ccinductqr. to neutral is 1 ·68' !!F., If the receiving-end voltage .is 110 kV at no load, co,i,.pute-,- It 

(c) 

(i) the sending-end voltage at no load; (ii) the line· charging current; 
(iii) the kv' A supplied to the line; 
(iv) the open-circuit power loss in the line. 

,Assume a nominal-n circuit for the line. 20 
(i) Explain the steps involved m interfacing a stepper motor to the 8255. Draw the interface schematic. 

(ii) Indicate the steps involved in designing an. 8-bit output port using partial decoding such that the port maps to any address between 80 Hand FFH. Show also . -the hardware schematic. 

10 • 

lO C-DTN-L-FFB/22 2 
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.. 

1. (<fi) (i) f.n:;j ~ lll1H-« ~ qliT 'l>f3~1~11i it<ft 
~? 5 

(ii) it>@l~ if;~ if; IDU f.n:;f ~RI<JI:I <n1 <!~~a: 

lll1H ~ WIT .omn ~. ,<f'lf;r <li1!11~1 Won't 
"9;(q ll 4i1 f1l ~ I 15 

(!!.!) ~ 110-kV, 50-Hz, 3-~, 200-km <'fl"fi 
~-·'"' ."l~Rrit~l·v;<i ~R1Elm ll>lm:· 40 ·altt! ~ 
80 alttl' ~ ~ ~ r·~ ·"'I <'I 'I> <li't. "'Wf on't 
·l:llfun 1-68 ~tF h ~ ~ ~ 'R mqq; fut <li't 
~'l.,.la I 1i 0 kV m, <iT lfORT <hil1il!; . ' ' ' . ~· 

(i) ~ .'ffi 'R ~ fiR <li't <ll<"lol; 

(ii) ~ ~~~~~~.llm; 

(iii) ~on) .1:1'<11~ <li't ~ kYA; 

(iv) ~it wrr-~ ~ mf.n 
~if;~ ellll"'-7t qf{q21 ~I ' . . 

·(>1) fiJ mfi ~ 1'IW: if; 82ss ~·:>ia(~a~ it <ti'r.i--R 
<RUT im t ffi <li111i~1 .aia(~S~ 'll•HI <n1 

20 

Thllfil~ <HI$~1 10 

(ii) ~ 8Cfill' f.ITN 'tilt if; ~ if; fuflrn 
~ ~ WI!' <li)f.l~, -.it ~i~l'l> i<l'lil.:~ ~ 
ll<liR <'fit fif; tilt 'l! 80 H o~ FF H if; lWI 

mfi 1fct 'R ~ >h!1 OlT '{!if; I <iiN I<; H <nT 

<lhHI ~ >fi <HI-~ I 10 

I C-DTN-L-FFB/22 3 '- . [· P.T.O. 
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--- ---·-----~-_.._,.._-

2. (a) The diagram 'Pf a- _speed control system 
is given below 

' ' 

' I 

'• 

!OOQ 1000 

eg 

~n lH Load 

(0 

Motor 
Generator 

: . . 
The generator· e.ni:L eg is 2000 volts 
per fielc( ampere.- The tnotor e.m.f. em 
is 1·5 volts .rad -I se_c_. The .motor 
torque Kr is -0·5 N m per armature 
ampere 'ancl the· iriertia of motor 
and .load· -is 10-4 kgm 2 •. As~uming 
negligible friction, determine the 
transfer function 00 (s) 

Y~n(s)· 

-~---.-

(b) State and briefly explain the basic 
requiren;te~t~ (i.e.,, essential qualities) of 

20 

protective relaying. 20 

.. (c) · (i) Djsc}lss considerE!tion of transmis
sion losses in, eco12omic operation 

T 
of thermai power plants. 10 ~ -~ -. - -

C;-DTN-L-FFB/22 
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f -

' 

' 
100 Q IOOQ 

',· ' •• ' 
eg 

.. ·\lin"'--" 
j 'l' b 

<JlH 

w 
.... -, ..... 

--~ 
. ·'O!f.il! ' . ., ~!O(I ' 

~ ~·~ ~Wl!l\ ~ ~ ~ foto qjor<ro (~o l('!o 
'('!>o) e9 2000 ~ i I ~ 'foto <no <(o em 

- 1 • ' "' • 

1·5 ~ rad-1 il<t>•s il ~ ~-~ Kr 

''"O·SrN m~'lTfil::mihR·~WJ'l\1~'~ 3fri~·'itiJ .[ 
~ 10~4 kg m 2 ·~r "~'fur <it~- 'i!f.ri\ ~ 
3fu<or ~. w(s) ~ <h\~Q.J . . 20 

vin (s) 

20 

' 
, ... t., . ·~ j, ..... ~·.;&. 

(TT) (i) <Wr ~ ·Wi:r ~ !fid011<ft ,~~"1=1=<:1=~ if e"!ROI 

. -· • i ~lf.l<il -~ fij"'IU <fit '!111&:11 <hl@ll{ I ' 10 • . ,.. ' • • 

J 

.. 

f C-DTN-L-FFB/22 
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(ii)• F,or a sys~em cons!sting .of ~o 
plants, the incremental costs are 
given by 

dq_ . . 
i:lP. =·O·Olfl +20 .~ /MWhr 
• 1 

dC2 . 
':.~n =0·015P2 +22·5 ~ /MWhr 

• u.r2 

The system is . running under 
optimal schedule. with 

P1 =P2 =lOOMW 

If ~fL = o. 2, Tmd the penalty 
,()p2 

factor of the plants. 10 . - . . -
3. (9) The. output/error' .transfei' function of 

a control _system with ur:tit leedback 
loop is •.. 

f • 

(b) 

G(s) = . K 
s 2 (1 +sT) . 

Sketch the Nyquist locus and hence 
determine tp~ stability of the system, > , - ' . • .~~ • jo.l , I · (Note : The diagram. is to be drawn on 
the answer-book itself'.) 

(i) Explain what you understand by 
steady-state stability and steady
state stability limit. 

(ii) Expiain- The methods· to improve 
transient stability of power system. 

(c) Discuss in brief the physical, chemical 
and electrical properties of SF 6 gas with 
respect to its application in high-voltage 
circuit breakers. 

C~DTN:-L-FFB/22 6 ' • 

20 

6 

14 

20 

www.examrace.com



JiiJ v;q;·~ <i:l''ll'~ <:1 re·m, ~ ~ ('I 
f.ti'i ~Ri ~ ~ ~ : 

dc;_=0·01Fl:+20 f'/MWhr 
dfl. . 

qC2 io.oiSP:i +22-5 r /MWhr 
dP2. -· . 

' . ' . <ill ~- <ilOt~l *. ~ ·~.WI t, r.m.q 
\ 

• . ~ -"' (Jp ~ ·}\. = p2·'= 100 MW ~I 'IIG·-L = 0. 2 ~. 
(Jp2 ' 

' ") ' - " I • 

.<1\ ~··* ~ ~~ ~ 4>1_~11;1 10 

• ' • ,_1 .• • _; lfJ l( I 

(l11) :riJ ~ 4>1~~ f'n=am OO>tt'~ ""''~<"1 ~ 
1. ~" .~·~·~(~<'q ~ -Q.<Pil eti$1d ~(' 6 

• t 

14 

20 
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4. 1 (a). (i) . . . . Bridly: _ ,explain- ,_the.- .working 
principle.of_a CRO with the help of 

J 

~ . ' ' . . . ~ . . . ' 
a block diagiairi. · '" ·· 

(ii):The= voltage ' .aero~~- horizontal 
deflection plates of a CRO is 

.. -Vj-sin(oot + 81) , and "that across 
. 1. -~ '-

vertical plates is OV2 sin(oot + 82 ). 

Prove-that the trace on the screen is 
an ellipse. -Determine the equation 

10 

• · , · and. interpret its meaning. 10 

(b) (i) How is error detection handled in 
·data transfer; · ushig checksums 
and cyclic redundancy characters 
(CRC)? Explain the concepts. 8 

(ii) Suppose 'the ~followilig data bytes 
are received and the last byte is the 
checksum character : 

. r •. 
. l - 10,, -~3. 45,' 04, 84 

Has the ___ data .been. received 
~ 

correctly? 4 

(iii) Calculate the data polynomial M(X) 
' - ~ ,---- -

for 1the '16-bit data stream 26FO H. 
Write the generator polynomial G(X) 
for b_isync and-._SDLC,:protocols._ 8 

(c) (iJ . What is the theoreticaLbandwidth 
required to transmit a digital 
signal? Justify your answer, How 
can you __rcelate bandwidth to 
bit rate? · 8 

(ii) What is Inter-Symbol Interference 
.(JSJ)? How -can this be tackled? 
What is the, :importance of Eye 
diagram? How is ,it gep..,r')-ted? 12 
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• 

- ,.,1"7' •• _lill!t! -= = .... -..._iJI ..J .. Ll-~=-·~------~:---

4. (on) (i) 1l;'ii 1;.1116-r~.~ (iili'ldl~ CRO ("d\o 3ffio 

~<:).:!it .fsh<iifuftl q;r <il$! J? ,quj;~, <lil~t{ I .t' 10 ' 
(ii)' 1l;'ii CRO ~~ ~ .f~l$! «'tii 'R <il<"2d 1 

: V{s\n(mt~81 j'om·~·«'tii 'R <il<"2dl " . ' ,, ' 
V 2 sin(mt+ 82 ) ~I ~ <lil~'!> f<l; ~ 'R 

I'._,, 

~·· '<SIRfi ~ <m'f\ ;,j:w;fd 1l;'ii <!ltf~'d ~I (lli)if>(OI . .. 
ma <lilfoi~~>om;nW•.mf~ "''l&ll <lil~~~>l 10 ' ~~ ' '• . . ~ . 

j ~ 

I('&) (i) ~ affiuT -ij W?: ~ til ~ "'T<ft i, fuliT 
"'i<l<i'11i'l om <lshl<i 3lm ;,jfdftmdl ("dto 3ffio 
"d\ o) 'f;l wWT ~ '1m ~? ~ <i'I><''H I 'liT 

. ~ ifu~'!> I . · ."·~ • · ' ''·' 
• 1• ,. - ,, . . ;. . ·:r-

@ "'?!~ t <f)~ II> fll;)'l!"l~({gd ~ ~ 'liTll S'l> ~ 
• . " ,. ' -.Z 

t: l 

, •.. om •)'JI~z .~i!:lftl'l_~m -~ : 
. 10, 23, 45, 04, 84 

--- .., 1 . -¥r ;;:j~~ ~ >IT!!..S~~> ~r : ·-f.l. 
(iii) 16-fiil· ~ .~Rffisu;26FO'I-f' * full> 

l ~ ~ M(X) ·~ TfURT· <lil~'!>l 
- '" - - ,.,_ 

8:g<'<lil>lf"<1if> (bisync) <!m~o 'ito v:<'lo "d\o 
(SDLC) <i~~ll<liU il>. full>~~ G(X) ' ,.... _.l • f, ' ~ 

,, "")?'J[{il~l .~ •. 11: ..... 
.. ...., - ..... ... - ~ ' ' . 't"'t;-f,, ~ 

(TJ) '(i) ·m~t ·~ ·~· il; ~ ·if;· full> ;,JiiH<iif> 

'I . - flOG:ifil,if>. ~.tfl'>i~ :qou mat ~? ~~~ ~ "" 
·- .ai1.~3"1l'!dl~'!>l .• 311'! ~"~'liT foR; G( ~ 

8 

4 

8 

til~<RTt? 8 
(ii) ain<i~dl<i &1Rii!><of(~o:1Wo m.o) q,rr~? - . "' r -~ 

wif'<"lqlt:fl'l ~~.oirr!;i? 3lfa:r ~"" 
qorr ~ ~? ~ ~ iRl<iT Offill i? 12 
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,, 

,, 

·Section-S 

~. __ ,_.__ =-

5. (a) (i)' Usii:tg Routh-Hurwitz criteria, 
,. T determine the maximum value of 

.K for, whicjl the fol!O\ying control 
syst~m is stable · 10 :, 

.. . 
K 2 R(s) + . 

s) . - . 
(l+0·02s) s( s+ 2) . 

' ' 
. ' ,. - . 

• 
(ii) For the following COJ;ltrol system 

with . sinusoidal input signal, . ~ ~- -· 
" ' " · detemiine the frequency ·at which 

the output magnitude Is maximum: 10 

R(s) 100 . qs) . • + 
0·5 sinwt - s(s+lO) ,, . 

' • -- .... t r ..... · . ' 
' 

1 ~{b) - (i) Show the schematic ~iagram of 
a power line carrier· protection 

'· 
s~heme for a tran~mission line. 8 [r' 

' 

{ii) Which · are the components you 
consider mosfvital intlie scheme? 

(iii' Using .. t~e principle . ' . of phase 
how the comparison, explain 

·schetne ·woiks. 

4 

8 
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' 
5. (q;) (i} ~-~(f<ii!_iil <n«1il q;r_ WWr ~ ~ K ~ 
~ ~ 'liT m<r <ilfoJ'{, ~e~ ~ 
f.l"'lR!((gd f.l<i~•l <iii~~:, 

R( 

. 

. . .~-· 

, 
-

. - {)('- K 2 R(s) 

s). - ::<. 2' (1 +0-02s) ,s(s+2) 

' ' ' . 
\ ' - . 

' ' 

(ii) "'ll<llbl<l ~~~ f.l"'l~f(i!d f.l<i~·l <iii 
-~ m w •. 'liT~ <il~'{, f-m '!( f.\1fq 

. . . 

10 

qfl:l'll"l ~ ~: 10 

0 - .. ' ) 
k{s) ' 100 

' ctsJ + . ' s(s+'10) O·S sin rot - . _, .-

. . - . 
~ 

·(~) (i) "{''i. ijcq(oi <'lm''~ 'l'ICR'~'i\;f<q( li'll'f'IH 
~ q;r Olli'l~ 3lim iHI~'{·I 8 

• • J. ... "' . • ' 

(ii) W <ii"'1Uscheme) 'i! ~ ~--Q 'Wii1 'liT 
• · '3ffORI 'l~\i'1'{'f-e4;;td ~? 4 

' (iii) ili;;r·~·!B<G;id ~ ~ ~l!l(<il~'{ f<l:; ~ 
• 

4'1"111 (scheme) ~ ~ <n'«f\ ~ 1 8 

C-DTN-L-FFB/22 11 
' r, < 

www.examrace.com



• 0 

{c) 

6. . (c;z" 

(b) 
,,, 

I 
' 

·- ,_ •'•'f.,•- - .....JI! -- - -=-~ .. ·-----' 

(i) How is[. 'regel1eration' in digital 
communication different from 
~amplification' in analog comm_uni
"cation? In what way· regeneration . . . is l:ietter? 5 ! . ..-;, ' ' .. (ii) Draw the block diagram of a PCM 
receiver and show how a 
_transmitted_" sim:1-soidal ·.signal 1s .. reconstructed' in the receive"r. . 5 

(iii) Distinguish between virtual circuit 
and- datagram in data- networks. 5 

{iv) What is the rationale behind 
error ~.antral .,coding? .Di\l_tinguish 
between lint;ar codes an"d non-
linear codes: -~ .. 

(i) Expfain ·tl).e carrier type a.c. !3ignal 
comj.itioning system With· the help 
o'f a 'block diagram., 

(ii) Describe the circuit'of a 3-amplifier 
configuration of an instrumentation 
amplifier. Discuss how this offers a 
.very high input impedance_. to. ~e 

5 

10 

sigi}-81. ~ _ ? • 10 ..., .. ' 

(i) Draw the block diagram of a -:- • 'microprocessor-based ' • process 
control system; making .use of data 
acquisition systems, sensor inputs, - ·., • '·.01Jtputs connec;ted.·to,relays, DACs. 
Explain. t!J,e l>Ch~me l?ri!!fly. 12 
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'· 

.('1). (iJ .~ ~ it 1:;+>f'i'i\ ~ ~ li 
~~···il foim·-mamrrt? ~:M4 f'im 

<R"(l ~:~? 
5 

(ii) ~.flo <f\~ ~o {PCM) ~'FiT ao:s<t> 
3!1W! •141~11> <r>n fu&l~ll> F~; Uii11P;a '"41"1iiil'l 
~ <fu' ~ {i ::\4~'11 ~- W<f\ ~I 5 

{iii) ~ "11<1iihtii ~ :>Ji'h'?t{@ <r>n 3ll>mft ~ it \11: <f;\ , <'11! . <hl ~ II; I • 5 
-.., 

(iv) ~ f.\~;jUI <tidl&'l ~lfut'I<!T<l'f;t?'l:Wi'(l i'' '<r>n .W€/l11 '{l ihioP!i't "f'.!i <ffi~ll;l 5 ·fl' ._ •• - ' ' ·"" . ' . •, 

l''-·,f -~ 
6. (~). (i), ~ &•foili 3!1W!.ott €~1'lctl il.~mmm€1 . . ". r -~fll!il<ff. qm (~o <fl~). .$ 3l:ft<1'l <f.! <if 

. 

10 f . ., ·"'-.-,J .,. 
t" • •- I , • \ (ii) ~tqli>•t ~ ~ ~- 3-~ RiO<JI«l 

• 'FiT quf;r <hl~ll; I ~~<hl~Q; F!; ~ ~ ·-· · ~\ifir3'«~3ictiill ~Fcl•iM~1!GR<mTtt 10 
.-. ..•. 'fll-

" --
f (a) ''{i) 1~''\li\'IJBBifml 3lTil1fur ·~ f.\<i':lol <f.! 'FiT • ' ao:s<h • <i·~n;<{, ftmil. ~ mTR <ciT, 

-~ f.\il~i1 1,~~. <if ~-.am. DACs il 
·-~ lfl{! ~I ~ .<i)oHI ~ B~ if 'il4$W;r.{ I - ' J •I 

' 

' l 

12 
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(ii) "Design an interface to a:, micro, 
computer port .using the LM334 
temperature sensor and LM393 
analog comparator. A logic 1 i/p 
sh,ould. indicate a temperature of 
greater than 100 •F. 

(Corresponding voltage for this 
sensor 'is 3· 11-volts.) · 8 

(c) (i) The information iri an analog signal 
voltage waveform is to be 
transmitted over· a PCM system 
w!th an accuracy <;>f ±0 · 1% (full 
scale). The analog voltage waveform 
has a bandwidth of 100 Hz and an 
amplitude range of -10 V to+ 10 V. 

. ~ '(1j Determine the maxirin:im 
sampling rate required. 

(2) Determine the number of bits in 
each PCM word. . ·' 

(3) ·Determine the minimum bit rate 
reqvir\!d in the PCM_ signal. 

(4) Determine the 
-absolute channel 

minimum 
bandwidth 

z:equired for the transmission. 12 

(ii) Why do we need a: ·MODEM to 
access Internet' over telephone line? 
How does it work? What is the role 
of a ROUTER in a data network? 8 

C-DTN'-L-FFB/22 14 
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(lf) 

I 

(ii) ~ lll~i\~l( 'l1i ~ 3itHI~O 'fir.~~ 
<hl~l!; :<it LM334 <m e~a:q; 'i~Wl, LM393 

~~~ctf.l~'fil34<il 1 11R<IT~111;ifi<l't 1 i/p 
qiT'100 °F-« ~ <m ~ <iiBT 'ill~l!;l 
(~ e~a:if{ <h)' WRnil .. ldl 3·11 ~ ~ 1) 8 

(i) 11;'fi ~ m <il .. a<ii<Wr ~ ~ ~ i! 11;'fi 

~ qij PCM <hi''R ±0·1% ('!?f ~) 
''l~lv.fal -« e<tiful <iiBT ~I'~ <i'l .. adl <Wr 
3l~f<nfit~-~ 10Q Hz~ 3W<Tll'lm! 

·-10V "« +10 V ~I 

(2) ~ PCM ~ i! fiR <hl' ~ m<1 ., '' . 

(3) PCM m i! 3li<H'l<ii "'L~dll fiR~ m<1 
4>)~11; I 

(4) e'ili(OI ~~ .iJI<i~<ti "tt,dll f.'nqa;~~ 
~-'<fliil~ mo <fi'l~~~; 1 12 . . 

(ii). t<11<hl~ ~ '11: ~l~l ~~~~<h)' 
'il'l1 3ll<i~'l<iidl it<ft ~? <!\! ~ 'filll<Rffi ~? 
~ "r liiiSI>Il i! 31i'i 1•fin <hl' <FIT ~ ~? 8 
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7. fal (iJ ·Wliaf are ·capaCitive 'transducers? 5 
(ii) · Wliat are 'tlie different uses of 

capacitive transducers? 
(iii) A pressure-measuring instrument 

uses, a capacitiye transducer 
liaving a spacing of 4 mm between 
its diapliragms. A pressure of 
500. kNjm 2 produces an ave_rage 
deflection of 0·25 .mm of tlie 

.!liapli_ragm 9f tlie. tran~ducer. Tlie 
transducer ·had a :capacitance 
of 300 pF before application of tlie 
pressure and~ was 'connected to an 
oscillator circuit liaving a frequency 
of ·100 kHz. 1Detefmine ifue cliange 

-, l m ~requen~y of oscillator after 
tlie pressure is applied to tlie 
transducer. 

{b) (i) Wliat are tlie features of tliree 
·li.ources of interrup.ts tliat 8086 

5 

10 

lias? 6 
(ii) Wliat are tlie three operations 

possible in tlie 'string' group? Wliat 
!l!:e . • tlie ,registers used IJY tlie 
i~structions i~ tliis group? 6 

(iii) T Write tlie block diagram indicating ' .."., . - . ' . liow 8255A PPI is interfaced 
to 8086 max mode CPU module, 
using two 8255As for 16-bit 1/0 
operation. 8 
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• 

. ' -- -

7. ('!') fir ~~lftctl {ilil~'l<i" <i<IT tffit ~? ~~ . 5 

r 

- ' J 
JiiJ.' tTJi!:ct1 {i<il_~'{_~H ~ )<m:m_ 3q<i)•1 <i'!T ~? 5 

( 

• 
·Jiii). .ll;<li <'ll'llli<{l 3qif>{~l ~- ·'II ftct I •{ifl~'l_<iH <liT 

, . <~'i<i'l'l -~ ~ i, fimi\>'sl~llhl'l -~ 11"< ~ 
4 mm ~I 500 kN I m 2 <liT G1'l {ifl~'l_6{ ~ 
·i;l~llhl'l ~ 0·25 mm <li!~3'ifuofu!\W~ 

·~ ( "''1i\<l! ~I G1'l wrR ~ ~'{ifl~'l_6C<Ii't tllftctl 

• 300'pF 2fto~i~~~'<lftr:m'H~ I . . 

. ~I'll f~lfl<fil 3WJfu 100 kH.z ~I {i;t"I'$_'1_6PR 

G1'l wrr.t ~ <nG: ~ <lit ·-qftqtf.i ~ 
<hlf.i~l 

' 
~ l 

(~) (i)" 8086 ~ ~lct{~~~ ~- <IH· ·-aful ~ <i'!T 

10 ., 
' 

<'11d"T ~? 6 

'i • . • 

(iii) 'lJ't: <mTit ~ f<li 8255A.PPI·~ ~, 8086 
~ -.IT& CPU 11[~'1_<1. 'H, ~ 16-f.g 

' , .I/P /Hih~l ~ ~ Gt 8255As <'lit t 

6 

' 3'ict>.l~!!~ i'f;<nlJ'Ui,~ ~~s'h ~ R!f{g~ I 8 
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(c) (i) Distinguish among -the following \ 
terms : 6 
(1) Forward error .correction and 

Error detection method 
,(2) Random error and Burst 'error 
(3) Block codes and ·convolutional 

codes 
(ii) If Cis a valid •code vector (C = DG], 

.tl!en,prove .that 91fT =.O,:.where HT 
is the transpose of th~ parity check 
matrix H: 10 

(iii) List the merits and demerits of 
delta modulation·. 

8. (a) A PID control system is shown below : 

R( s) 
Ki I qs) + Kp+s-+K0s - s( s+ I) 

' " 

F'or K 1 ·= 0,_ fmd the vf'llues of K p .and K 0 so that. the systc;m has n~ steady-state 
error With' step iiipuf, has a damping 
ratio of 0·9 and the dominant time 
constant 'of i.· ' '• 

(bj ' (i) A line-to-ground fault occurs 
on phase 'a' of a three-phase 

•synchronous generator; grounded 
through an impedance Zn and 
operating without load. Derive 
sequence network representation 
for this fault and determine the 
current in phase 'a'. 

C-DTN-L-FFB/22 18 
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('1) (i). f.lyift({gd ~ ~ ;ffq $ <it ~ <hlf.11( : 6 

(1) amrT afl ~WIT aflliq_.q~ M 

(2) '11~R9<'h Wl WIT ~f1f>)l Wl 
' (3) @Usif> iF WIT flil<'loft iF 

·' 
(ii) ~ C~~'F~[C=DG] ~. m~ 

4ilf.11( f<'l; CHT = 0, ·~· HT "{fi1<IT ;;if.q 

~ft<t« H:<fil qft<ltft I 10 

(iii) -~<•tfiiT§<1.~ ~-ffi't ~ 6lf.r "4>1·~ <!lf.11(1 4 . . . 

s) t<>. Kj 1 qs) 

-~ Kp+s-+K0 s . s( s+ 1) 

R( 

K I = 0 ~ ~ f(p WIT.[( D 'f>l 1IR Old 1~1(, 01'1 

• ·-q;:-~ ~ '<ill .q· ~ ·~ amm afl ~ 
t ~ .owic;~ ~-· 0·9 ·<~i!! .'lNT'fi 'f>l<1 

M<i<'h 1 ~I " 20 

(~) (i) ~ <IR-~ ~ l!<"l<'hlcll -~ .q, oi't ~ 
~fail lilT Zn lt 'tliqfif>a ·-~<!Ill ~ ~ f.r:n 
~'<11<1~ <n( m t .. ~ ~ lt ~ i)i;il 'a' .q 
'tGT<i-~ m O!TdT ~ 1 wGT<~ ~ ~ ~ 

' qftq<f <fit ~ll <hlf.11( WIT ~ 'a' .q 
'!WI f.Mful <hlf.1 I( I 12 
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t. 

' 

(ii).'The 'positive; ·negative 'arid zero 
sequence reactances of a 13·2-kV, . . ... ... " . ~ 

50-MVA synchronous generator 
are 0·3 pu, 0·2 · pu · and 0·1 pu 
respectively. A linecto-ground fault 
occurs on phase 'a'. Neglecting all 
resistance's; determine· · tlie · fault 
current. 8 

(c) The figure below shoWs the single-line 
diagram . of a part . of a, po,wer system. 
'It is proVided \vitli distance relays at 
A and B. C1, C2 , C3 and C4 are circuit 
breakers. The impedances of the 
sections gf the line are shown. in ol_lm!' .. : 

.A 

' .. ... 

) 

300 

'. 
15 0 

•• 

• 

B 

(Q A fault occurs ·av F1 as ·shown in 
the· figure: Calculate the impedance 
seen by·the relay installed,at A. Will 
thls. r~lay · op.er~te before the circuit . ' 
breaker at B has tripped? 5 
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(ii) ~ 13:2-kV, SP,-MYA \)f'l<t>l<'il ~ * 
tl~lr"'<t>, iftOIIr"'<tl ,~ ~ ~ ~fdlllct 
~: 0·3 pu, 0·2 pu 11;<i O• 1 pu ~I ~ 

~ B ~G1ti. ~ 'a' 'R mar~ I ~ ~fdum 
"<tl't "'Jllll'! 11T'Ii\ SQ; G1ti-tmT ~ 4i\ f.! I{ I 8 

' 
(lf) ~ ~ lfl{ m 11 ~ ~ ~ * ~ 1WT "<tlT 

~-mn 311& R<illl11 Tm! t1 ~ ~ M 
A wn B wit ~ 1 ~, c2 , c3 11;<i C4 qftq~ 

Rl<il "'<tl ~ I ~ * <li1Iii 1i ~ 31Tq 1\ 
RGI~ TJ<it ~: 

A 

300 

15 Q 

iJ8=200A 

B 

fiJ ~ G1t! ·F~ 'R '3ffi! mar t, ~ f<l; m 11 
RGII11 TFIT t I A 'R f\!11 fqct M i.T\1 ~"" 
'l!fu;nm <Iii TJURT 4i\f.ll{ I B 'R ~ Rliil"'<t> * ~·n'l "'f.! B m~ <rl11~ M ~ mrrr? s 
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,· 

(ii) Will the relay at B trip for' 'a fault 
at F1 before the circuit' breaker at A 
has tripped? 5 

(iii) If the circuit breaker C2 fails for a 
. fault ai: F 2 , will the fault be cleared 
by the relays at A and B ? 5 

(iv) How will the fault at F 2 be, cleared? 5 

' 

• 

. ., 
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• · (ii) .,<fliT f1 'Ril>fJ«rStm;t'R, A 'R qftq>!l fol<lt;itifi ~ ~ ~ ~ ~ B'R fu't ~ m 011\!!11? 5 

(iii) ~ F 2 'R iltf T«m if orf.t ~ ~ f<i<ltwii 
C2 ~ m i>fJOl t Oil <fliT A am B 'R <€! fu't m wmr <R Wtt? 

5 

*** 
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m-mr-u 

. ' . 
~ JlR ~ aft< aiftirt <:Rf. if WlT ~I 

wm <1; JUI: "3W l1TUfir if ~ orFt "<lite~, filfl<t>l ~ 
~ rmr-w if fWTr 11'lT t aft< w l1TUfir "fir Flr! 
~ 3UI:-:Jfili'ii <1; "!J&-'[lf 'R aif<t;a ~ ~ 'R 
fWTr ~ iltfe~ I m-W 'R 3/@f@o l1TUfir <1; 
3/fd/hn 3Pl fontfT l1TUfir if ~ 'ltf JU< w '!# Ji'f> 
~Wt~l 

w.r mw, 1 aft< s 3/f.l<n>t ~, <n<fiT wm if it ~ 
&US it wr-it-wr lF1i w.r ~'lit>~ ~ rft:r wm <1; 
JU/:~1 

tnft m <1; Ji'f> tflll'f ~, 

m <1; liM<t> '1f1T <1; ffTr( 31t<if2a Ji'f>, "fi<ifiln 'fT1if <1; 
aiir if ~ >ro; ~I 

~ 3/t<"l~ll<t> it, if 34::Jiti ~ "fir qq;r if;/M'{ rM 
:wit ~ if;/fil~ I 

llifl<if aft< diha;ff <1; llilffta :mf ~, ~ "ff'n 3PlW ;r 
~ 11'lT WI 

Note : English version of the 
printed on the front 
question paper. 

Instructions is 
cover of this 

• 111" • • ~~~ 
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