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Sl. No. 

(~, S. (MAIN) EXAM, 2009 

C-DTN-J-FFA 

ELECTRICAL ENGINEERING 

Paper-I 

I Time Allowed Three 1-Iours j Maximum Marks : 

INSTRUCTIONS 

Each question is printed both zn Hindi '\QI~ 
in English. + 
Answers rnust be written in 
specified in the Admission Ce 
to you, which must be state 
cover of the answer-bo 
provided for the purpos 

space 
marks will be 

given for the answer 
other than that sp 

a medium 
in the Admission 

Certificate. 

Candidates ~ ........ ~,.!;. ernpt Question Nos . 1 
and 5 which ##"PP~ mpulsory, and any three 
of the remai questions selecting at least 
one t n {irom each Section . 

The oj' marks carried by each 
indicated at the e nd of the 

u e suitable data if considered n ecessary 
indicate the sa1ne clearly. 

Symbols/ notations carry their usual 
meanings" unless otherLuise indicated_ 

t.m;r ~ : 31 j~ ~ li ~ 'f%•;:fl ~-iH'f{ ~ 1I8 - rr;r ~ ffh31 c1 ~ 1:il: 
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1. (a.) 

Section-A 

(i) The current 

i(t) = 2t 0 < t < 1 

= -2t + 4 1 < t < 2 

= 0 otherv.rise 

IS passed through a capaci 
0· 5 farad. Find the expres 
the voltage across the c 
the time interval 1 < t < 

tn 

(ii) In the circuit give 
B mutuall}.;; 

otv, A and 
-.._.-led coils. 

of coupling K 
t the circuit 1s 

"--0 

j8 jlO 

impedances of 
oc ohms are connected in star 

a 3-phase, 4 -vvire, 400 volts 
a system. Express the current in 

+ phase 'a' in phasor form. assuming 

5 

5 

V br. as a refere n ce phasor . 5 

For the circuit s hown 1n the figure , 
assume ~1 = h FE = 100. 

(i) Find if the s ilicon transistor is in 
cut-off, saturation or in the active 
reg1on. 
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P--------------------------------------------·. 

1. (Cfi) (i) ~.:rm 

i(t) =2t 

= -2t + 4 

=0 

0 < t < 1 

l <t<2 

~?...fl 

3F"(PJM 1 < t 52 ~ Bmft:f cf.T "?~~ 
~&j~q;~~ ~ v 5 

( i i) ~ -fu-4 t.fftt:r9~ .q , A 

·1,o:sf~Pll ~ l qRq?-f ~ -

~fuQ.~~ 

(iii) 

• ~~-'--fiil~·-.ij 
~~it I?R 

~K~B 
'-----__JmL.__-o 

j!O 

3 -i':t>·.Sf' 4 -('f'R~ 400 q')<:r~ 

it~~ we.~ TP-n t l vbc 

~ YH8 ~ ~ 'a ' it mu ~ 
._-.rl'fi ::!1/L, • ......... , ~ it ~~ cfit I 

(i) ~m ~ ff. fuf~-1 ~f~RJ, Ject~ it. ~fu it 
7.ff El &Gi ?.~ it t. 1 

5 

5 

10 
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{ii) 

{c) (i) 

(ii) 

(d) (i} 

Find v 0 . 

-3VT 
-

\Vhich type o 

motor 

-10 v 

3K 

Vo 

CJ 

expres­
timc averages 

Using Foutier trans forms, find the 
irnpulsc response of the system 
described by the equation 

y(t) 4- 3 y(t) = x(t) + 3x(t) 

\.Vhere x is an input and y 1s an 
outp1rt. 

C - DTN -J-FFA/40 4 
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(ii) V 0 mo ~I 5 

-10 v 

3 K 

-3VT 

5 

fiiJ ~ ~ Cfrr mm~~ = 3q4'1J' it m 
~? ~? ~ ~ ~ ful; sn~fTtCfl 
m'l1<.1 &1uil 1 o 

6 

31"'q{(1f, ~ 

.....,~"R('f 3ftt ~ rn >~t ~ (11 qGl ciT ~ q $lt ct 1 9 

{i) ~ ~q l ;;j{) Cfi1 Sgj'p I Cf){~ f(tof)Cf){OJ 

y(t) + 3y(t) = x(t) + 3x(t) 

~rn <=4fUh1 fuRq cfit 31t~•fl 34jlfsb;qt ~ ~ t 

fp:f't Cfl(OJ ~ X ·"34 ..-(1tfq t 3fn:: y f.pTJ:l ~ l 1 Q 
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(ii) Using z transforins, obtain the 
convolution ~urn o f t\.\/0 sequences, 
y(n) = x 1 (n) :;, x 2 (n}, \.vherc 

~'-:dn) = : 1 2 - 1 0 3 ~ 

x 2 {n) = u(n) - u (n - 3} 

u.(n) ~s a unit step sequence. 

(b) The figure belo\v 
counter. 

(ij Find IV. 1-\ ssurne initial of 
Q0 ~ 1~ Q 1 = 0 and Q 2 

(ii) 1~, Q 0 = 1, 

L_ rJ2 o~.) Q, .lo Oo1 
Ck I 

Q l 
Cloc:k 
·----~~----~~~~------------~ 

]\,_) ()o 

(c) (i) n1otor is pO\.'\.··ered 
.c. c h opper. The armature 

tance is R 0 = 0 · 03 oh1n f·Ul.d 

1eld resistance R 1 = 0 · 05 oh1n. 
e back e.m.f. c onstant of the 

~notor is K u = 1 5 · 27 mV/A-radjs. 
The average ar1nature current 
10 = 450 i \. The a rmature current 
is continuous and has negligible 
ripple_ If the du ty cycle of the 
chopper is 7 So/o, deterinine-

1 . the input power fron"l t he source; 
2. the equivalent input res istance 

of choppe r drive; 

10 

10 

3. the n1otor speed. 10 

C - DTN--...1- FF A/ 40 



.------------------------------------------------- -

(ii) z ~'1i~aU ~~it iT ~1jSf>41 ~ Bq~H -i~, 
y(n) = x 1 (n) * x 2 (n), "!1m ~' ~ 

x 1 (n} = { 1 2 - 1 0 3 l· 
x 2 (n) = u(n} - u(n - 3 ) 

u ( n) "C!,Cfi l!."=h Cf, -q-1 T 3"i j)Sh It ~ 1 

(G) -R-q fu:;{ R~i:IICil %. ~ N-~-fc:f~ hi1'=f) Cf.I3UG( I 

(i) 

(ii) 

J2 Jo 
Ck Ck 

Clock 
J-C2 Q 2 Ko 

(TT) (iJ ~ ~ d.c. 31;"fHim;{ 

~ 1 ,:mifcR ;;mr?ru 
=~' 3fu ~:r~ Sl R1 (1 <q 

ohm % I ~ Cfi1 fun~-fl 

• Cflo ~o fp.ffiq; K tt = 15-27 rnV / 

-radj s ~I ~<1 31Jti;:H mD Ia = 450 A 

~I 3"\lq-.-~{ 'mn ~ ~ ~ 3B"it :vfU~ ~%I 
~ 31..-ct(lf1l~ CF-1 ~ ~~ 75°/r, ~~ crt ~ 
~-

1. ma -it 3.F{'Pl'"l ~; 

2 . ~ :q I C"i "'"I Cfil ~ 34 ;:fp iR !l'"fu1..1~.:r; 

10 

10 

3. ~~~ ~ 10 
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(ii) Give the circuit o f a single-phase 
half-bridge inverter. Dra\v the load 
c urrent wave form for a highly 
inductive load . Expla in t he purpose 
of the feedback dio d es. 10 

3. (a ) Construct circuits u s ing diodes \Vhi 
exhibit terminal cha r a cteristics 
s ho\vn in Part (i) and P a rt (ii) 
fi b'l...l re bclo"v . Assume dio d es to 

AI 

Part ( l) Part (ii) 

(b) (i) e phe n o menon of 

20 

a s y n c hrono us mac hine. 10 

(i i) -phase , s t a r - connected 
IS rate d at 1600 kV A, 
The e ffec tive armature 

and s ynchronous 
reactance are 1 -5 ohms and 
30 ohms per phase r e spectively. 
Find the regula t ion for a load of 
1280 kW at r a t e d v o ltage and 0-8 
lagging po'-ver factor . 1 0 

A plane wave In fre e s p ace (z < 0) 1s 
inc ident norma lly on a l a r ge block of 
m a terial "\Vith cr = 12, ~~r = 3 and cr=O 

C - D T N-J- FFA/ 40 8 



3. ((f)) 

(&) 

(ii) l(<:f>(.'1-~ dlt:l-~ Slol4*' CflT l:fftq~ ~I ~ 

sh:fulcn ~ ~ ~ -ffis mu a(Jr~q ~I 

f.{~ "' ' "" ~Pi ~1 :SI .. ..fi:S CfiT $1<QI'J14 €G~IC( / 

'fTTT (i) s. 
(i) f!<"16li I f<1 'ii ~ .;il <.•H ~ >~2'11 q;, 

{'lq~1<t 1 ~' ~ 
(ii) 

• s;~f8uu ~ txc:--"'-'l<:fitR1Cfl !lfu~t(1 ~,J=t~l: 

·5 ohms >rfu ~ CJ 30 ohms ~ ~ 

i I f:r~ -:-:i'k-20fll q 0·8 ~ "CJ~J'tlrft ~ 

:JIOl<:f) -en: ~ 1280 kW ~ ~ fu"cl. Rlll4""i 

10 

10 

m<1 ~I 10 

(TT) ~ 3Mffta:t it ~ BJ=tctet cri:TT (z < O) f&lm ~~ 
~ ~ ~ ~Tq:; en: ~ 31tqfctct -m-ctl t, 
~~cfl £,.. = 12, M r = 3 W..fT cr = 0% ~ ~ F.f; 

C-DTN--J- FFA/40 9 [ P.T.O. 



4. (a) 

'\vhich occup1es z > 0. If the incident 
elect ric field is 

E = 30 cos(t,Jt- z )ay V / tn 

dc ternlin.e--

(iJ the standing \.Vave r atio; 
{iz) the reflected magne tic field . 

r ~l 0 = •t;L X 1 0-7 I-1 I rn} 

(1) For the circuit s ho ... vn 
determine the nume ric al 
ustng nodal ana1ysi s . 

(ii) 

...------~~-- . 
2Q. 

1 £! 

Ct\.\.-'Ork S hO\.VD belO\V ~ Vvri te 

equations In vect.or-n1atrix 
1 or tJ 1c loop currents i 1 and i2 . 

Hl Ll !./) 

~ro~ m.____-----, 
L3 

1\ssutne nl utual inductances 
bet\vecn coils L 1 t% L 3 and coils 
L 2 & L 3 as :\11 3 and !Vf 23 
respectivcl.y. 

C-DTN~J-FFA/40 10 
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311~ Cf>\ctl t- z > 0 . ~ 311qf(i{1 ~~<1 ~ 
E = 30cos(wt- z)ay V I m ~' -ffi -mer~-

( i) 3BP I P""il O"(Tr .:34 jq I (1 ; 

(ii) qnq FJe1 t!;R:tcfil1Q au 1 

(J..lo =4n xl0-7 H/m} 

4. (Cfl) (i) 

2V 

(ii) 

•ihfl'1 fcl~#lqaf it -m<r 'fi't I CJ 12 

2Q 
lQ 

il~ 

0·5 Q. 

~o:sf<141 L 1 (l'2fl L 3 ~ Gfi:q 3fn: L 2 (lm 

L 3 ~ ~ 34;::ll'IP4 !Jvf;(':q s;t;rnt1: M 13 ~ 

M 23 l1H 'R I 8 

C-DTN-J- FFA/40 11 [ P.T.O. 



(b) 

(c) 

(i} How are choppers c lassified, based 
on direction of c urre nt and voltage? 
Indicate with v L- i L diagrams. 

(ii) 

(i) An AM wave 

15[1 + 0 · 4cos2TI10 30s~nl0 6 
t 

is to be detected I!';~ linear diode 
detector. ~ ~ 
1. Find the 4ft:U"onstant, 't". 

2. Find ~alue of R , if the 
cap sed is 100 pF. 

FM frequency band. Sho"v if an 
envelope detector a fter the filter can 

8 

8 

detnodulate the F!vl signal. 12 

C -DTN-J-FFA/40 12 



("@) (i.) cfl('"2ctl <:f trm c@ Rm "* -mtrR T.R 3'"f'""<Hlf<lil 

(71) 

(ii) 

Cf)T cfl fT,-:fi{UJ ~ it<n ~? V L - i L 3'"f 1i:ef1 'B 
R:a1tt1 

(i) 1:% AM (f{Tl • 
Ch1 ~ ):@l:Q -st<fls 

~~' 
1 . 

2. 

(ii) ~ 

(t jF Ac cos[ wet+ kf J~ m{t) dt] 
~, q;) ~ ~ 311S!ffi--qn-q;; RC 

Rh<:"2{ Lf{ C"PlllH ~rlT t", f:iifli:t RC ~_!_, cu 
(l) 

FM ~~~Ri ~ ciT ostrlkll ~I Cf<11tt, cpn ~ 

tz~<:=iq Bfl-61'*-,. f4>!72( ~ <trR. FM eihct ~ 

8 

8 

wqT§kli1 ~ ~Cf.ctt t 1 12 

C-DTN-J- FFA/40 13 { P.T.O. 



5.. {a) 

Section-B 

{i) Sketch the func tio n 

f(n} = u(n + 4) - u(n) 

and express i t a s a sum 
unit impulses. u{n) 1s a un1 
sequence . 

(ii) A ser1es RC c ircuit w 
C = 1 F 1s exc ited 
r(t) = e - 2 t u(t). Obtai • xpression 

for voltage a e ro 
in time domain 
response of 

_....__, _ _, capacitance 
the impulse 

(iii) Determi -.-· .. -· ...... l ace transform of the 
functi 

2 

• 2 t~ 

Realize a half- adde r c irc uit using only 

5 

5 

NOR gates. 15 

(c) With a nea t circuit d iagr a m , explain the 
operation of a 1 8 0 ° v a ria ble half-wave 
rectifier aton g wit h its gate trigger 
c ircuit. 

C-DTN--0- FFA/40 14 
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5. (Cfi) (i} lf)~""t 

f(n) == u.(n + 4} - u(n) 

CflT t<5Ufu34 ~"""I~ ~ 3B ~Hlrctftct 

1111 -31 :!Sf> q 

(ii) l!;'fi ?..tuft RC 'ift:q«r, R•n1il R CJ, 
C == 1 F, 3"ir<"flh"l r(t) = e - 2

t u(t)~ ~I 

~"llcll anitrr 5l ra fsf;~ I q;-r 3qr~ B~ 
:{ ~ <il<-Cdl ~ O>.lCil&t?>~rir-1 it mll S 

~ kGii) (;'11C(?iH4 ~~ ~ (iii) 

~I 

1 

(11) ~ qftq~ ~ it ~ 180" ~ 31.U-Gi:rr 
qfbtn~Tcf> ~ ~:;qJr.1""f CT 3~(f) 7tG ~ ~~ cit 

5 

15 

'fY~ctl it Hl1~1lt1 15 

C-DTN-J-FFA/40 15 [ P.T.O. 



(d) 

6. (a ) 

(i) Define the following : 

Skin depth ; Intrinsic impedance ; 
Phase velocity ; Group velocity ; 
Surface i1npedance. 

(ii) In a rnediurn 

I 
I E I o -
L 

10-0 l 
F' /In_j 36n 

(i) !\ Bridge-T - is made up of 
four cap es, each having 

farad. Determ.ine y 
o f this network, 

~ that this Bridge-T 
can be treated as parallel 

M~el- ~- nncction of t \VO t-...vo-port 

ii)+ For the 
detcrn1ine 

net'\vo rk s ho;..vn 
R L which \.Vill 

belo".v, 
rcce1vc 

max1rnurn power. 

C - DTN-J- FFA/40 lG 
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(-q) (i) ~ cfiT ~ ~ : 2x5=10 

,c::r~:u ll~tt~ ; ~ SJ~<S41tn ; ~ ~ ; 

~ -wr ; ~ >rf'~t.rr' 

(ii} ~ llT'afl=f it 

I lo-9 
I Eo = 36n 
L 

6. (q)) (i) ~ ~ T ~2l­

~ ~ Cf)T 1l"R 

y s:n :q ffi cn1 
~T~ 
~41--ct( -

C-DTN--J- FFA/40 
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t 10 A 

17 

5 

12 

8 
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(b) (i) An n-p-n silicon transistor 1s used 

(ii) 

• 

in a common-collec tor circuit as 
sho"vn in the figure below. The 

'R.~ = 1 K 

cascaded stages 
overall upper 3-dB 

c y of 2 0 kHz and a lower 
requency of 20 Hz. What are 

and f H of each stage? Assun"Ie 
n-interacting stages. 

Explain how a separately excited 
d.c. generator and a d.c. shunt 
generator be operated belo'\v the 
knee of its magne tization curve. 

(if) A series n1otor h as an armature 
resistance of 0·7 ohm and field 
resistance of 0 ·3 ohm. It takes a 
current of 15 A from a 200 V supply 
and runs at 800 r .p . m . Find the 

C - DTN-J- FF A/40 18 
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("&) (i) ~ -q R€it~ 3td)fil( ~ ~-ctiJl<:t2( qf(q2f 

(ii) 

it ~ n-p-n fuf&iCh4 ~i~•&:x 514lf?1ct ~I 
l1ftq~- 34 c:gg(l ~ l=fR" ~-

Vee = 3 · 0 V , Re = 1 K , R 1 = R 2 = 5 K 

m p = 44 t, -m ~ ~ mo ~ r 
Vcc= 3 ·0 V 

~ ~~: 3B~<1 d .c. ~R3f 3fR ~ d .c. 

m :;;J1 Pi?( CfiT ~ ~~Cfi"1 ClSfl ~ ~ ~ -::ft:;} 

5't'qlf~ct fih4t ~ t, ~ti$ilt:(l 

(ii) ~ ~ ~ -ij 30lJij:q( !XRHJU 0 ·7 ohm t 
~ $ :sJfdilu 0 ·3 ohm i 1 ~ 15 A <fa 
mn 200 v ~ st~1-a ~ ~ t ~ 

8 

10 

C - DTN--J- FFA/40 19 ( P.T.O. 



7. {a) 

speed at which it will run, v-rhen 

connected in series with a 5-ohrr.. 
resistance and taking the same 
current at the same supply voltage. 10 

(i} Design a com binational logic circuit 
"\vhich produces an output equal 
'1' if the input variables have 
1 's in the sequence than 0' 
output is zero othenvise. De~~)...J~ 
circuit for three variable 
Dra\.v the realization. 10 

{iij The \.vaveforms show 
below are applied 
1. positive 

flip-flop; 

2. 

Draw the 
case. 

C luck 

• 
l 
I 

figure 

SR 

\ 

Distinguish between voltage-
controlled powe r devices and 
current-controlled po\.ver devices 
\.Vith examples . 

(ii) What are the charactet·igtic features 

10 

6 

of a G TO in relation to a thyristor? 8 

C-DTN-J- FFA/40 20 



r---------------------------------------·- -

800 r.p.m. tR "'ii'h"h11 ~I ~ -m 5 ohm 

~ $1 RH~u it m'lf ;)uft it \511 ~t ~ t 3ftt ~ 

~ ~ 3<ij~R cn.fi UKT, ':nft ~GI'4 ~, 

N1{"(cft <il<'"~ct' m cnft t. ~ i, ~ ~ 
~ fch (1 ::ft m-rrr? 

7. (1fl) (i} ~ ~~ffi ~ ~'4 CF.T fu~l~""i ~' 
'1 J ~ ~-R r.~ll!l :3~ Cf){(11 t.', ~ 
-:qif * ~j}fiR -q l's, O's ~ it 
~I ~m R 1iR ~ t I -qf\q~ ·y 

~ 34 .. f,hn * ~ ~, 10 

(ii) ~ ~ R{SII~ 

~: 
1 . tR c:iR _+-Y-r.--£"',.,. -n-.:;.,~ - CR"1l q 

2. (1naster-slave ) SR 

\ I L 
e f g h t J 

\ 

R~---__J 

(i) Jl~21~11- ~liGct -mffi ~fm~l q mu- f-t<ci8t<1 
~ ~ful<tl-, a; aha" 3etg{ol ~ ~ ~die! I 6 

{ii) ~~~~fH<:{ if; ftk4..-U it GTO r.fi1 m~~1f01cn 

~il~f11Ct 'Rn ~? 8 

C-DTN-J-FFA/40 21 P.T.O. 



(c) 

8. (a) 

(iii) Distinguish between the m1n1mum 
current required to turn-on a 
thyristor and the minimum current 
to keep the thyristor in conduction. 
Explain with reference to the static 
characteristics of a thyristor. 

(i) Explain sensitivity, 
fidelity and tracking in 
heterodyne receiver with 
diagram. 

(ii) What is tracking err • super-
heterodyn e receiv 
receiver aligned 
paint tracking? 

0\J..r is 
~·~ieve three-

(iii) Bring out t 

modulati 
B spectrum "\-Vith 

al 

~~~ 1500t + cos2n3000t 

(ii) Find z transform of the function 

f(n) = an cos( ~n )u(n) 

Sketch its RoC. 

IS 

of 

C-DTN-J-FFA/40 22 
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(iii) ~~~f{R{ cit ~ ~ ~ ~ 311cFl<lCf1 ~(114 

t.nU q ~~~ftR< CflT ~~~·H ll ~ ~ ~ 
311 cF?'4 t:h ~ •k1 4 um-~ C!T::r1 ~ ~ ~ 
~cttltl ~~~f{R{ ~ ~ m~2JUIT ~ ~~ 

-q fP4$i 1(( I 6 

(11) (i) 

8. (Cfl) 

f;rq q;) (1'4$llct = r~ 6 

ti!lli%C1t ; CWJT~ ; ct~{6:qdl ;~I 
• (ii) ~ ~? 

(iii) 

~!lltft 

ss 

JQ! x(t) = 1 +cos 1 OOrrt til ~frl~f?tict 

f<*l1 l'"fm t, o-o2 ~q:)O'i5 ~ SJrn"qlH 34•=("1(1(1 

, ~filet, q:m ~ ~CF.o en1 ~ !lrn<:!tn it m 
'B' 'YT<n ~ BChctl t I 

(ii) -f-rq ChC14 ChT z (C\ql""{1{ -mo ~ 

f(n) =a" cos(; )u(n) 

~BCh RoC CfiT ~h91~34 ~41C( I 

6 

8 

5 

8 
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(b ) 

(c) 

(iii) Determine Fourier t r a n s form of the 
function f(t) = e - al t l . Sketch its 

magnitude s p ectrum. A s sume a> 0. 7 

(i} A single-phas e , 5 0 H z. 1 200/120 V 
transformer g a v e the following 
res u lts of open-ci rcuit test wit 

(ii) 

(i) 

high-voltage ~rinding 

circuited-appLie d volta ge 
c urrent 16 A, pov.-·e r input 
Find magnetizing a nd 
cotnponcnts of no - load 

induction 
1442 r.p .m. 
rnec hanical 

if 

impedance 
Write 

xprcsston c h a racteristic 
1 of loss less line and 
d1 rtionles s line 1n terrns of the 

____ p. imary constant s R , L, c;, C of the 
transmission line . What 1s the 
relation be twee n c h a racteristic 
itnpedance and input i1n pedance of 

8 

12 

a 1natched line? 8 

( i i) Explain the u s e of qua rter-wave 
t r a nsforn1e r for t r ansmis sion line 
nlatching. 6 

C-DTN----.J-FFA/40 2 4 



~------------------------------------- . 

(iii) Cf><-1"1 f(t) = e-ajtl CflT ~ ~qJr(f{ mel cF.t I 

~BCh qft:i:iJOJ fi4Cf{l4 CfiT "h91f€t:::t ~o:tlltJ a> 0 

l=JR ~I 7 

("&) (i) lZCf> C0flM-~, 50 Hz, 1200/120 V 

cH M 1 q fto I I f?r;r ~ --qft'q9_.l W a:T'1T it -f.n:::r 
qf(0114 ~ t, ~ ~ cnC"C:dl ~us~~ 

-qftqf"2ra ~ : 
fflll~ ~ ~GOT 120 V, 

31•"<"Pl~ ~ 400 Vv'" 

(ii} 

(TT) (i) ~r-rrrr~ .. ~ m~a.ifUJCf, Slfct~rm ~ t? 
C{ f~'l?'qor~n.-. ~ ~~4 ih ~ 

• ~fOt,.:fl 5'!W~rm ~ OticiiChl c.fiT 4;i:q(or 

._...........,r--1 ~ m~ filCh @..n:iq:; R, L, G, C ~ -qiT 

R1@ 1 Sffd(lf~Ci ~..f ~ ~ 3lf'"i1c1183f0rcn 
""' 

Sfkl~I'Ql q 3"i:::{11l14 Sff(i<qft.n ifi ~ ~ 'fiJ<:l-tl 

8 

12 

%? 8 

(ii) ~~(01 ~'~"""' ~~ ~ ~ ~~ '("RTf 

6 

C-DTN--J-FFA/40 25 [ P.T.O. 



(iii) A lossless trans mission line having 
characteristic impe dance of 500 n 
is connecte d t o a load Z L . 

Determine the reflection coefficient 
and transmission coefficient. 

• 
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(iii) soo ohm~ eft ~f'q(:fT~:d.ul=:f, !.'Jlrlq l t.l cnfft 
~ ;q {H B;:_p:rJT ~., ~ B"T~..i ~ z L ~ 'i1 \$1 
1"1i i I 1H iq cl<i :rJii<':f; Cf fi~{O I ~J'; Ii '=fl ~ Cf,T I 6 

*** 

• 
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3jJ~:J 3n7: -_fl~ t; RTW P!ff.f w 
~ JfR7 "il nf: C!. I 3 {g f73rr rrTU-:rrl c)) 

3rfir n -rf, 31 r-!1 &ifr rjj TTf!. T rn T:R en If .:;i=f; 

;rtf fir rlTr I 

-31R'=414 if1 OTTC!il rr.Fif ii it !Tr')q:; 

~f,rf rh < Rfl-iJ 7fR ;;r::;ij :$ 

• 
..... ~ . ,3 r;::;~-j; :,; ;jt ?CP.Jifi ::,r(',flf "P rr4-f ~iff:irr( Cf2iT 
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Note : English version o f the 
printed on the front 
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C. S. (1\1AIN) EXAM, 2009 

Serial No. [ ____ ;z_2_-_1 __ ) ( C-DTN-J-FFB) 

ELECTRICAL ENGINEERING 

Paper-II 

( Time Allowed .- Three Hours) 

INSTRUCTIONS 

Each question is printed both '~· _....,.. 
in English. 

Answers must be written n 
specified in the Admissi zcate issued 

to you, which must b clearly on the 

cover of the ans ook in the space 

provided for the se. No marks will be 
given for the a s ritten in a medium other 

than that s~ the Admission Certificate. 

Candida a attempt Questions 1 and 5 

whic mpulsory, and any three of the 

rema questions selecting at least one 

stiQn frorn each Section. 

~il!Dme suitable data if considered necessary 

indicate the same clearly. 

Symbols/ notations carry us ua/ meaning, 

unless otherwise indicated. 
All questions carry equal marks. 

Marks assigned to each part of the question 

are indicated at the end of the respective part . 

. 3r-J~ q>J f&~;!] ~4/r-(1 ( ~ !TR-'Cffl" * fqgft ytso 

WWTT~ I 

••• 



SECTION-A 

I. (a) Determine the transfer function of the netvvork 
shown in Fig. · 20 

Rl ~ 

• v ~>----~'VJV'~-1......--c-'VW'--~-.....---___.. 

I I 

Fig. 

(b) A 50-Hz, three-phase tr 
long. It has a total seri ce of (35 + j 140) Q 
and a shunt admitt 930 x 10-6 L90° {J. It 
delivers 40 M 0 kV with 0·9 power factor 
lagging. Fin oltage at the sending end by 

20 

(c) The i st n OUT FFH of 8085 is stored from 
'-'.Uv-.J . ocation 4048 H. The opcode for OUT 

,~ ...... ~tion is D3H. Draw and explain the timing 
am for the execution of this instruction giving 

tmings for signals like ALE, Address lines~ data 
lines and memory. 20 

2. (a) (i) By giving suitable example explain clearly 
the difference between accuracy and precision. 

2 (Contd.) 
••• 

- - - - - -· - - - - - ------- - - - - - - - - - - - - - - - -

• 

• 



• 

~ 
I . 

• 

~--~ 

1. (Cfl) ~ if ~Z~\"4 qf{q~ ~ <llT 3f~ {u\ t:f>M"i ~ ~ : 

20 

(~) 

(lT) 

Rl R2 

+ v~----WI'--r-.---c------wt---~-

' l 

~ 

50-Hz, (fpr-~ ("f'q{OJ ~ftq;) 
~ ~ Slfa~lm (3 J 0 ~ 3frt mz 94~t~dl 
930 X 1 0~ L90° C:fi? , 0·9 ~ q~·iPII41 91fcl:ct 

~OICfi * m ~ 40 MW ~ ~ I ~ 
n fJ f.' '1 <t>: ~ a '\l ~I o I fu't 1:f"{ <i) <- C: d I >Tid" ~ ~ 

~ 5 ~ OUT FFH, 4048 H ~ "f~ "il 
~ ctl ~~~1 ~ 1 ~qchls OUT 3T1,~ * fc1it 

i I ffP"1C1l ~ Cf)IC1~P4~"1, ~ ~ ALE~ -crffi 

<11~2l '. Gn C11~4· q ~ ~ tm!:, ~ ~ ~ 3T1,~ 
<fl Pi &JIG "1 '$ fffi!: ti Gtf#'lq 3{ t{{C\ eFt ~ ct fi 4iH ~~· I 

20 

2. (q\) (i) \3qgqf\ \3~1i_i{0( ~Cfl \ ~ q qf{~;a\;31 ~ 
~ f41Sc(i: 3fm. ~P=t~ 11¥ I 

..... 
-' (Contd.) 
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(ii) A power transformer was tested to determine 

Iosses and efficiency. The input power was 

measured as 3650 W and the delivered output 

pow·er was 3385 W, with each reading in 

doubt by ± 1 0 W. Calculate the percent ._ 
uncertainty in the losses of the trans ~--I~M~ 

and the percentage uncertaint~..u.. 

efficiency of the transformer, as 

by the difference in input and o .._~~o.,~:~ .. power 

readings. + 8+ 12=20 

(b) (i) List the merits and de outdoor SF
6 

(c) 

circuit breakers. 

( i i) Draw a simple on 

breaker usin 
generator 

transfor e 

a gram of a generator 
reaker connecting the 

IV bus through a main 

15+5=20 

It IS 

triiliMI~Wnerator is rated 500 MVA, 22 k V. 

ected and solidly grounded and ts 

t i4lg at rated voltage at no load. It 1s 

nnccted from rest of the system. Its reactances 

c X" = X 2 = 0 ·15 and X
0 

= 0 ·05 per unit. Find 

(a) the ratio of the subtransient line current for a 

single line-to-ground fault to the subtransient line 

current for a symmetrical three-phase fault , and 

4 (Contd.) .... 
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• 

(ii) e;tP, t{'( q ~iffin q;) ~ ~~d Cfl ~:rt "* ~ ~ 
~1fctd ~i~lhltf< <f)l Lfil~ f4lrn w:n 1 ~ ~ 

41Q.~iCfl ~ ± 10 w<fl ~r~~ "* ~. f.1~rtl ~irctd 

3 6 50 W :;Ttfr mf 3fh: 9 G I Pf d ~-.nr 

3385 w~ 1 3Jf.1ru~ctat Cf>T S4~\Jia ~"'IJI : ~rT'2'&!~ 

cF1' e;1Pi<rl ~ q <;.ifitt?t4< cfr G"e=tal if ~~~ 

fr1 'Ct Q I 3Tn:- f.1l fli ~I f4:d q I Q\~ i eN <fl 
~I • (&) (i) ~ ~ SF

6 
qf(q[1 ~1-=r::~OUJ~J 31=01~41. q-

1 (I 'ti~· ctl ~ ~ "1 1J:1· 

(ii) \51f.1 ~ cF f4~'1~Cfl 

~-SF 
6 

Q\CflH M I~ -""1 31 {{ (.4 

<f' <d ~ (51~~ ~. 
, EHV ~ ~ ~l'$d ~ 1 

15+5=20 

500 MVA, 22 kV 11{ f.iuff{a 
~ ~ • fP""4 Ch._ ~- fi .-q f¥'(1 ~ ~ 

~-~ll)?r;:r• 1:f{ ~atft:ct c?l~<:dl ~ 9:q1fc1C1 ~ 1 ~ 
cfi ~ ~ 3Tff7T ~ ~ ~I \3~~ 9~q((i ~ 

_ ,. " = X = 0·15 3th X = 0·05 "<1fa ~z I ~ 2 Q '1-,1- I 

Cfiil : (3l) czyt'i(1 ('11~-=j q-{ ~-~ lt €iq<;_i~llrC:: (1(~1 

urn Cli1, fi"'f"ilct 3 ~ ~ ~ ~ ~ ~cq<;.i~~ ... <: 

<11 ~1 urn ~ 31"1,-qm, (-a'f) "'1 Pi ?t cf; ~~~ ~ 'R 

5 (Contd.) 
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(b) inductive reactance in ohms to be inserted in 

the neutral connection of the generator to limit the 

subtransient line current for a single line-to-ground 

fault to that for a 3 -phase fault. 

3 . (a) Determine the stability of the closed-...-..~ 

(b) 

whose transfer function is given 

20 

dynamics of angular _....,;--. P..,. .... ~with time to formulate 
the equation for a no us generator of inertia 

run by a mechanical turbine 

in p.u. to deliver electrical with input 
m 

to the electrical network at f Hz 
nn~!~~wer angle () in radians measured from 

ference of generator q-axis. 

• naicate briefly how the solution ofthe swing 
ation can be obtained by point by point (steps 

f time) method of calculation. 20 

(i) Draw the Mho and Offset Mho characteristics 
of a distance relay for the protection of 
transmission lines and give the main 
applications of offset Mho relay. 

6 (Contd.) 
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• 

<"Prill VfFt cUC11 ~ Y'(fOICf\ 9fd'i!IC1 ohms~. ~ 

'tR (Ofiil ~i~t~ ... c: c=r1~., urn t:tq;C1 C'1 r~., -<FT-~-~ CfiT 

f1 d1 c;._ i fGt q ~ C: C11 ~"'1 un:T ~, 3 ~ ~, 3l"1,"Gicf «) ~ d 

10+10= 

3. (cfl) (Of'<!ct llTVT Slllllffl cf; ~~~("q ct?t ~ ~ 
41(1 "1 ~ fGm lTm ~ 

~) -g~ ~41Cf\(O[ CfliT ~ ~~ 

'llfff, ~'it~ cf; m <fl ~ 

~ ~l:fctl rffi Cfl "1 f.1 ~ ~ 

20 

~ c#\ufl£1 
\3q~ll Cfl{~ ~ 

~:51 iit ;g: CflU I "1 Pf ';4 

ct>T IJ1'$~C1 ~ ~:-it* ~em- 41P~Cf1 G{~l~41 

~ 'qC1(11 ~~ ~lfcfu P p.u. -q ~ ~ 
m 

~ $Jifcfu --.~. ll ~ qf{q~"11C1 ctil f Hz -rrt 

~ i I B (1:~tt~fl ~). IJ1~ ~ ~ q-3T~ 

~ -ri-::" ~ ~ ~ # ;;TGT TTm ~ l 

'~~ ~ 61dltl. ~ 9\qu( fl41Cfl {OI Cf)T trR 3flCfict"i 

... ~ ~ (fi'itl ~ "Cf1ft "it) f<tfu ~ ~ ~ 

20 

(i) f{"q{OI ctl~=f)· cfi m~ <fl fRit <fl ~ ~ ~ 
~ Mho 3frt Mho 3ilco(:lc: ~~ ~ <..<:1~·~'1 

~ Mho 3f1Cf>ijc: ftR CfiT ~ 31'1,9"£1>PI ~ I 

7 (Contd.) 
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(ii) A 3 phase, 2 pole , 11 kV, 10,000 kVA 

alternator has neutral earthed through a 

resistance of 7 ohms. The machine has current 

balance protection which operates upo A£&1,.... 

of balance current that exceed 20% 

load. Determine % of winding - ...... . 

against earth fault. Exclude th 

10+10=20 

4. (a) Explain how the followi 

in a single phase ind pe energy meter : 

(i) 

(ii) Adjust~.., r friction compensation 

(iii) 

(iv) d compensation 

~mperature compensation. 20 

With a neat sketch, show the block diagram 

of a PCM transmitter and receiver., clearly 

indicating the various parts. What are the 

different types of quantizers? Give a sketch 

of the two types of uniform quantizers. How 

will you reduce quantization error ? 

8 (Contd.) 
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4 . (ql) 

(ii) ~ 3 ~' 2 ~' 11 kV, 10,000 kVA 3?1\"c <~ c: <: 

(ii) 

(iii) 

(iv) 

(v) 

Cf11 7 ohm ~ stRt ()u ~ ~-fiqfifh:1 ~B" f414t 

umn ~ 1 ~ vfl '1 -il um ~-~ct mfffUT "it ~ ~ 

~ g:q,~(1 m-m ~ 3tf(~a mn -q-{ m ~ 
<qR ~ ~ 2 Oo/o 3lfucfl ~ I Cf) $ ffl Cf>T q1f ~~ 

...:;> 

~ q;t ~ ~ ~ ~-~ $ 

~sc-ft ~ gffiqta CflT Slf'a!lld --

r-
*qlS(OJ 

20 

~ {<.'l t~::4 ~ ~ PCM ~~~ ~ ~ 

CfiT ~~ mtm ~· 31)"{ \3(1~ ~u m-m 
~ fGt>cd: ~ ~ I ~filr=i ~ * Cf<:fi<:::cti 

Cfm ~ ? ~ mfd- ~ Q\Cfi fP"i I "1 ffi~ CflT 

{@I~~ GTI CfCtl..-llCfl(O[ ~ eFt 3lf11 <Fl1 ~ 

ln 7 Cf) . 

9 (Contd.) 
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5. 

(ii) Bandwidth of an input signal to the PCM is 

restricted to 4 kHz. Input signal varies in 

amplitude from -3 ·8 V to + 3 ·8 V. It has an 

average power of 30 mW. Required signa o 

noise ratio is 20 dB. The PCM mo 

produces binary output. Assumin 

quantization, find number of bit re 

sample. 

(c) (i) Sixteen bytes of data cd in memory 

. Copy the data 

0 H such that the byte 

at AOOF fi, the byte at 

·ed at AOOE Hand so on. 

(ii) De.._~~~· e flags of 8085 microprocessor. 

10+10=20 

• SECTION-B 

help of a block diagram explain the 

principle of working of a digital storage 

oscilloscope. Discuss advantages of this 

oscilloscope over analog oscilloscope. 20 

10 (Contd.) 
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. ---------------------------------------------------~ 

(ii) PCM ~ ~ ~~~~ ("f<ftd ctt ~ it,'$1{ 4kHz 

~ ~ft4a ~' ~~~~ ("(~a CfiT 3tllll~ -3·8 v ~ 
+3·8 V CfCP ~~Hctl i I \3fic6l 30 mW eFT ~ 

~1Pfu ~I 3!l~~llq; ff~d tf)l ""{q ~ 

20 dB ~ I PCM 41:SH'fi ~3iif,l Pf Jf~ 
..!) ' 

Cfl ((fl ~ I C!>Cf>ff t:{ I~ (f~ j t) Cfi (OJ 

., 'j\"11, 3t p::nt~ct> 3Pfr c.Ft ("1\oq 1 

(lT) < i) m C'1 t? ao ~c: q)l "G"n 

~ ~ ~·IJ~d ~I 

~ AOOOH~ 

• 
OOFH~ 

~..~~~ CfliT AOOF 

~ 7000 H 'eft ctf 

~ l~C: ctr 
~ IS1t~c 

H 'tiT m, 7001 H 11{ 

~o..~'M- AOOE H "tiT tn ~ ~ tl 

(ii) 8 ?IJ.nrHo-=.4-TTli~r""T ~ ~ 'Cf)T q or""~ CfiiT 1 

• 10+10=20 

311 "{ (g ~ l1'GG ~, ~ 31 t6l tl (:{ :q tl "1 Gl ct 1 G ~ff 

~ CFnf ~ ~ ~ i ct eFT ff 14111 ~· 1 ~ Gl ("' "'1 G stff ~, 

3t 1 ~ q ~l H "1 G flff cF lj)ct:il ~ ~ , '{114 <~)' ~ ~ 4 :q "1 ~ I 
20 

I 1 (Contd.) 
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(b) (i) Give two reasons for using c .t.s. for over­

current protection in ac medium voltage 

distribution and subtransmission of power 

systems. Explain the term ·Plug Setting' 

define ~Plug Setting Multiplier' (P.S. 

draw a typical time of operation t 

versus P.S.M. characteristic 

Definite Minimum Time L (IDMTL) 

overcurrent relay show0 ~peciality. . 

(ii) Draw the c.t.s.~and ground fault 

overcurrent r y ~nection diagran1 at a 

Jifi'. t information about the type of fault ? 

iii)'(J a radial 3 phase 11 kV, 50 Hz line ABCD 

4!-ed at A only, a relay at substation C clears 

the 3-phase 200 MVA fault close to C in 

section CD of very short length in 0· 1 sec. 

Find the P.S., P.S.M. and the Time Setting 

Multiplier (T.S.M.) of the IDMTL overcurrent 

relay at substation B connected via 400/5 amp 

12 (Contd.) 
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(~) (i) <JtfCtd ~ ~ ;aqti~:zol cr acl1ro:P1 4'l<"'cdl f<le:zo1 

-q ~um ""{el111 ~ fmr c.t.s. CfiT 94lfllC1 <t1 :z~ 

~ GT Cfii{O I ~I ~ ~ ~~~ (P.S.) 

~ flA~Idfr, ~ ~ ~OI<fl' (P.S.M.) 

m~ m ~ ~~~fCtCfl ~~IC"F1 fls:tq t ( 

lt ) fu (j ;;g: f4 «! Xi ~ fV +H1 .. 1\~ (1 Xi 

(IDMTL) 3ffifum fi-R ~ P.S.M. 

\3tict?i ~~CS!C11 f{(qJd ~ ~ 

(ii) ~ ~ ~ ~l{lqf{ 

(iii) 

~ "<fiT ~ u Cfi { ~ cfi Ai!ljllli~"" 

fl.(OQ I cf; ~ ~ ~r:rin=zt~ 

~-GTcsr 3Tft1 CFT 3i t{ <.Cf <_c:fh·?l I 

~~ £,__, ~~ 1:fA cF ~ Chl "1 f1 I 3lWTrw; 

3 ~ 11 kV, 50 Hz flt~"i ABCD, 

• A 11{ ~<fOld ~I ~ ftR ;aqf2~ 

n c:;m ~ ~, ~ mtr d<qt{ -crrB qf1:-c@c: 

CD 'G""{ 'C' ~ 'Cffii 3 ~ 200 MVA ~ ~ 

0·1 sec ~ ~c: lctl ~ I P.S., P.S.M. 3fn: t1Xit1 

~ ~otCfi (T.S.M.) IDMTL cfi, 3lfitmu 

ftR Jqf2~t"1 B eFt~~ I IDMTL ~UTU 

ftFt Jqf2~ B ~ ~ ~ <nm 400/5 amp 

13 (Contd.) 
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(c) (i) 

(ii) 

c.t.s. to provide a discrimination time of 

0·5 seconds. The nomograph of the relay for 
TSM = 1 ·0 is as follows : 

t (in sees) 31 ·6 

P.S.M. · I · 3 

3 

10 

2 ·4 

16 

Justify the discrimination time of 

based on a 5 cycle breaker. 

For choosing P.S., P.S.M. 
to 20 as possible. 9+4+7=20 

What are the adva.~J!i~~~nd disadvantages 
of delta modulati ared to PCM ? With 

the help of sk enti on the various noises 

Ita modulation. How will 

e of frequency f and amplitude 
m 

plied to a delta modulator of step size 

w that the slope overload distortion will 

/). 
Am>---

21t fm Ts 

where T5 is sampling period. What is the 
maximum power that may be transmitted 
without slope overload distortion ? 

10+10=20 

14 (Contd.) 
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! 

(Tr) (i) 

(ii) 

c.t.s. f4~:q"i €tltf 0·5 ~c:pog ~ ~ Cfl<i:t <fi 
~ I ~ Cfi1 fi-"t(.C40J mi", TSM = 1·0 if; ~I 

~ ~ 3T1,~ ~ : 

t (in sees) 

P.S.M. 

31·6 

1· 3 

3 

10 

2·4 

16 

0·5 ~Cf'IO~ cf; ~~=t:("i (Otl=fll qiT 5 .....,................,. 

cf; 3TTf.lR liT \3 fil d fir.s: 'CfliT I 

~c--C:t "il$<'1"'1 ~t 
~ 

titf.1ll i Cft1T ~ ? ~ l1GG ~ ~c--C: I AlsM"1 
~ 

CllT '3 c--~ ~ ~ I 3ITCf ~ ~ 
? 

3it~l'1 A qffi ~ ""~Ri (lt ~ 't1lT 
m m 

~ ~ ~""C: I q'fsff\?( lR C1llll:{l ~ ~ I 
...::> 

f*tt~· fcf; <nff ~ ~¥401 m-m ~ : 

~fl~· T
5 

9faillt"i Cfi'TR ~I ~ ~ fcl~qot 

~ ~ ~a r:ft 3( ~ q=;tf JOt ~ 1 fcfa ~i"'i4ft:a m1fT ? 

10+10=20 

15 (Contd.) 
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6. (a) Consider the system shown in Fig. 6(a) where the 
damping ratio ~ = 0·6 and the natural frequency 
w = 5 rad/sec. Obtain the values of rise time t , n r peak timet , maximum overshoot M and settling 
time t forpthe 2% criterion when the system · s 
subjected to a unit-step input. 0 

(b) (i) 

(ii) 

s(s + 2~ ro..) 

• 
Fig. 6(a) ~ 

Write a segment ~8"--Assembly language 
~rogram to e~e instruction NOP 1000 

times. ~' 
In 110•\t;!> 1/0 mode of 8085, how many 
m"~ nput devices and maximum output 
d~ can be connected ? What will be their 
d<tres ses ? 

hich flags are set or reset by the fo llowing 
instructions ? 

(a) INX B 

(b) C ALL < address > 

( c ) MOV A, B 

16 
••• 

8+ 6+6=20 

(C o ntd .) 
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<. 

l 

6. {Cfl) fif"?f 6 (q)) ~ ~(cu{ SIOtiH) 11{ ~'ql{ ~ l \3fiq· 

3t<tGG1 3tj)qld ~ = 0·6 3ft<' ~ 3ii~Rt (l)n = 5 

rad/sec~ I 2%cF f.1CfitSt cf> ~ \3?Ct>ti ~qq t, ~1<..4{ 
r 

e1itt t , ~ 3ifaSf1Aur M ~ rf'£1 <or e~tt t 
p p s 

cf; ~ ~ ~. ~ SfOJIH) liT Q!fiH 'qlT ~~~~ 

~I 

~) (i) 

(ii) 

'liT <flill fPq C1 Cfi ( .:{ 

~,......-:::rr~,........ ~ silUIJ:i ~ ~ 

II 0 fctm ~ FRt 41 3tftlctict Xi 

· <r f4;a ::ft ~ PI ,ftt gfckt 41' 
~ fl<:fid I ~ ? 3 "1 ~ 1ffl q:liT 'iDT ? 

~ '""rt 311,~ -« ~ ~ CFT ~ rq ==t m T=f: 
~ ~ Uildl ~? 

(a) INX B 

(b) CALL<~ > 

(c) MOV A~ B 

17 
••• 
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(c) Give the block diagram to recover baseband signal 
from a BPSK signal. Also plot the power spectral 
density of BPSK signaL From that plot, show that 
minimum bandwidth of BPSK signal is equa to 

7. (a) 

(ii) 

--~-

are used in push-

sensitl \.1 his instrument in volt/mm. A 
10 ~ eter with 100 scale divisions is 
~Tread the output. Two tenths of a 
~ion can be estimated with ease . 
~tcrmine the resolution of the voltmeter. The 
above arrangement is used in a pressure 
transducer for measuring the deflection of a 
diaphragm. The diaphragm is deflected by 
0·5 x 10 3 m, by a pressure of 1000 N/ m 2

. 

Determine the sensitivity and resolution of 
this instrument. 8+ 12=20 

I 8 (Contd.) 
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1 

('f) BPSK fi·<fid # 3ITUR ~ fi·<fia q;) ~~: ~ Cfl{ii 

Cfil ~TCfi 311{<.4 Gll BPSK ti*tt ~ ~1Fchi ~<tc;_ll 

~"'i("q CflT -4t 3HfH,CI ~ I ~ 3fli~<-C4 ~ ~@I~· f* BPSK 

7. (~) (i) ~ 9 {f\lt~ 

(ii) 

~ "fffi ~ ? \JfiSf ~ <fa I~ c.-L~-.. 

f4-41fi -ii 9~1flltt 

0·4 X t I W JOl 144·~ cp'1 ~lJI~d I 

m"O ~ l 100 %M 'i'fJlliliil Cffffi 

c:n ~ c: 4l c: < PP FJ:t ~-==t if s. ll1 fil et ~ , 

~llli~l ~{fh"11 ~ 3lrq;fc1a m eCfld ~I 

cn~c: 4)c: { CFT ~ltl"1 "1 ~ ~ I 3'>4 {) c~qfm 

cFr, :Sitli\Ohl4 ~ ~ "1 !4rt * ~. GW c:;_i~"l'!5 .. :9\fi { 

it C'1l l ltll ~~I 1000 N/m2 ~ ~ ~. :S14lt:tlll"i 

0· 5 X 1 o-3 m ~~ tmn ~ I ~ "1144-;:f eFT 

~JJI~ctl q ~Lft~"i ~ Cfl{ I 8+12=20 

19 (Contd.) 
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(b) An 8085 processor based interrupt system requires 

handling of 11 interrupting devices :> excluding 

TRAP interrupt. Show schematically how this can 

be achieved. Indicate any one interrupt vect 

address. 

(c) (i) 

8. (a) 

(ii) 

parity-check matrix H : 

1 

H= 0 

0 1 

1 1 

1 

0 

0 • 
1 1 1 

Determine : 

(ii) code wo 

• 

G and 

e data bit 10 I. 

h illustrating a convolutional 

k = 3, k = I and n = 2 . What 

disadvantages over 

12+8=20 

er the state equation : 

l] [x1(t) ] [O J 
- 3 x :! ( t ) + 1 r( t) · 

Find the state vector X(t) fort > 0 v.··hen the input 

r(t) is a unit step input. 20 

20 (Contd.) .... 
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~) ~ 8085 ~ '1t 3TIUlf'tct 3ft1 {1~"1 tJOfi<:Ri CfiT, 

TRAP3it1<1~"1 ~ 3fC1tql , 11 3ft1<1~Ptt1 s;fc?Ri<lf CFT 

~rw Cfl (01 Cfl (;!{, "1 ~ ~ ~ , ~ ~ ~ "'1T ti Cflct 1 ~ , 

c~qf~k~Cf1(1: ~(.g ~~· l ~ '41 ~ ~ct (1<04"1 fff"4QI 1lffi 

~~I 

(lT) (i) ~ (6, 3) * ):(.~~ ~~Cfl ~ ~ ~iii 

(ii) 

3{jc~(i H ~ : 

1 0 

H= 0 1 

1 1 

n = 2 ~ ~· cst<1fri <1 q;~ Cfi1 
C'\ 

~ Cf) < fP1 fll ~· I &fl'f Cf) Cfi l :s1· ~ 
~ q $tf.14i CfrrT ~ ? 

12+8=20 

[ 

~ 1 (t) J =[ 0 l ][ xt(t) J +[ 0 J r(t) 
x

2
(t) -2 -3 x 2 (t) 1 · 

~ ti~~~ X(t), t > 0 ~ ~. ~ ~. ~ f:14~1 

r(t) QCf)C1 1:llT P,~{JI ~I 20 

21 (Contd.) 
••• 



(b) A 50-Hz generator is rated 500 MVA, 20 kV, with 

X~ = 0·20 per unit. It supplies a purely resistive 

load of 400 MW at 20 kV. The load is connected 

directly across the terminals of the generator. If 

all three phases of the load are short-circui 

(c) Draw the block diagram of a mic .. CIIPe­

distance relay for protection ~"'~U..J. 

• 
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ission line. 
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1 

(~) ~ 50-Hz Ziit:1 ::4, X~ = 0·20 9"fu ~c: ~ m~, 
500 MVA7 20 kV 1l1: f.1~fftC1 ~ I ~ ~ ~ it 
400 MW ~ gffi UU ffi"g, 20 kV q-{ 9Gill Cfl{ctl ~I 

ms, U1f.1 ~ * c.fi:f~ ~ ~u-. ¥T ~ 1 ~ ~ 
"* "BR dlrn· ~ ~'14(\ i;1'1qq m- ~ g m 
-it ~ fil4~d urn (RMS 111-1), 5019--oiWI 

20 kV cf; 3TTUIT l:R, 1Jftt ~c: ~ ~ 

(1T) fti4 {u I fll ~"'1 cf; ?:81UT <f; fR!r 
~ ftft CFT &<:11 Cfi 30{ <.Ci ~ 20 

• 
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Serial No. [ ______ __.) ( C-DTN-J-FFB) 

~ ~;;:ifl ~ £1 t1 
Sf!ir:t-~-11 

3t~$il 

9("4Cfl 'SIR f&..-<fl ~ ~ ~ . !}!i•ir 
~+=h-T f;;t RCfJ l * \3 f1 < 'Yift 71Twrf -# ~ 

\3 , •. .fh.ct 31 I q;j; 9 it !t I rr:;r -q= t-:3!fj..,.r ~3ihw 
11T&Pf CfiT fqlSC. 13 <:fh4 Z!Jttl~~;::::r;:;:;- * 5,<4~1S6 
r:rr 3[/4i(1 Afifoc. \if/"17 i:tlf&~ 1 

9 4 !tl rr::r w '* 31Rin m 3RT 
fiii #} mv:rrr if \3 n ( rrr m 3fcF; "17ff 
~ vtn(it 1 

"«~ 9 !t ;j)' cF 3fCfi tlliFt ff I 

grr~T' ~ r;rffl'Cfl 9WT ci:" ~ 3TT~f~o Jtct>, 
~ ~ * 3irr #"" ~ 1Jf! g, 

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