
Sl. No. 222 

C. S ~ (MAIN) EXAM, 2009 

b--DTN-J-FFA 

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. 

UfR ~ = 3i~:tn Cfil f%;:4) {e\q ~~< ~ >PR -'Ci:i ~ f?l0~ ~ 1:f{ 

~%1 

evid
ya

rth
i.in

Educational Material Downloaded from http://www.evidyarthi.in/ 
Get CBSE Notes, Video Tutorials, Test Papers & Sample Papers



1 . (a) 

Section-A 

(i) The current 

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

=-2t+4 l<t<2 

= 0 otherwise 

1s passed through a capacitor of 
0·5 farad. Find the expression for 
the voltage across the capacitor in 
the time interval 1 < t < 2. 5 

(ii) In the circuit given below, A and 
B are mutually coupled coils. 
Determine coefficient of coupling K 
between them so that the circuit is 
in resonance. 

10 A K--... B 
1----...... m~ ;;am'---o ~( jB ]10 

-j20 

(iii) Three identical impedances of 
5 L - 30° ohms are connected in star 
to a 3-phase, 4 -wire, 400 volts 
cba system. Express the current in 
phase 'a' in phasor form. assuming 

5 

V be as a reference phasor. 5 

(b) For the circuit shown in the figure , 
assume r:3 = h FE = 100. 

(i) Find if the silicon transistor is in 
cut-off, saturation or in the active 
region. 10 
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1. (Cfi) (i} tmT 

i(t) = 2t 

= -2t+4 

= 0 

0 < t < 1 

1<t<2 

~2fi 

0·5 4>o:s ~ ~ ~ !!-l"l<<fl t 1 <fiR.1 

3F"<HI~ 1 < t < 2 -ij -emfuf cfa Ji(."'ldl ~ 

~ ozi'l1Cfl ~ ~I 5 

(ii} ~ ~ qf{q~ -Q, A ~ B 4<txt< '9)~<1 

~o:sR14i ~I qf{q2t ~ 3ii"il4 cffi ~ -q iR 
~ ~ ~ ~ ~JLH-!!OiiCfl K3ITO ~I 5 

10 A~K~B 
,.____A __jl--1 ____.m m.._____o ...------ v -,~ j8 j 10 

-j20 

(iii} 5L- 30° ohms ~ cfR t{Cf)811H 

S~Ri;c rm311 Cf?r 3-~, 4-d'R, 400 <il<""c:: 

cba q~Ja ~ <ffi: -cfa ~ ~ l"fm i 1 vbc 

Cf?r R~!tl ~ 41'1~ ~ ~ 'a, -Q trn:T "Cf)) 

~ ~ -ij CXffii Cflt I 5 

("G) m ~ R&r~ l:fftq~ ~ ~ r3 = hFE = 100 1lR 

~I 

(i} -m<f Cfil fcf; fBR?iCh"i c.iif~f2( d4Cfi -ij, • -ij 

<n e fst>4 @ -q ~ 1 1 o 
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(c) 

(d) 

2. (a) 

{ii) Find V 0 . 

-10 v 

3K 

-3VT 
(i) Explain differential compounding of 

a d.c. machine. 

(ii} Which type of compounding is not 
commonly used? Why? Explain 
with relevant characteristics for a 
motor and a generator. 

(i) Explain the mathematical expres­
sions for statistical average, mean, 
variance and correlation coefficient 
of a random variable. 

(ii) Explain, us1ng analytical expres­
sions, stationarity, time averages 

5 

5 

10 

6 

and ergodicity. 9 

(i} Using Fourier transforms, find the 
impulse response of the system 
described by the equation 

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

"vhere x is an input and y 1s an 
output. 10 
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-
(ii) V 0 ~ cRI 

-10 v 

3K 

-3VT 

(TT) {i) d.c. 4!tft-=t ChT ~ ~~ ~ mor t, 
~4$11c{ I 

(ii) ~ ~ ChT ~~ ~14J;<q(1: 34<it1J -ij ~ 

31T01? ~? ll)z{ 3TR: "iFf 54 ~ ~ 511 B fTICfl 

~~ IDU tiG$fi.ZI 

(t:r) (i) "t;Cf) 41 c;f;;bq:; -:q{ ~ e if@ cf;1 4 ~, "G'1UT, 

51~{01 ~ ti~ti~--tl !!UIICfl W ~ ~ 

5 

5 

10 

lJfUJd1~ ozi'lt&;1 q;) {'i'1$flt(l 6 

(ii) ~~~ftlCfl ozi\071&;1 ~ l:RG ~ 3i"q((11' CflK1 

~ 3fR 31'Rifd51J4dl "GG1 "Cfl1 {'i'f$flc{ I 9 

2. (Cfi} (i) ~ {1:\q 100(1U CfiT 5Jl4111 Cfl(Cfl tttflCfl(OI 

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

WU qfUfa ffiRq ~ 3il~'fl 3i~fsfi41 ~ cR I 

{Of 1ft Cfl(U I lf X 3i ;::(p flOi t 3ffi y f.pfq ~ I 1 0 
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------------------------------

(ii) Using z transforms, obtain the 
convolution sum of two sequences, 
y(n) = x 1 (n) * x 2 (n), \Vhere 

xdn) = { 1 2 -1 0 3} 

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

u(n) 1s a unit step sequence. 

(b) The figure belo\v shO\VS a divide-by-N 
counter. 

(i} Ftnd N. Assume initial value of 

10 

Q 0 = 1, Q1 = 0 and Q 2 = 0. 10 

(ii) Repeat Part (i)~ if initially Q 0 = 1, 
Q1 = 0 and Q2 = 1. 1 0 

J2 Q21-----IJ1 o~~---~Jo 

~ Ck Ck Ck 

Clock 
.- K2 02 K1 01 Ko 

&,_;;_______;;...::..~ 

{c) (i) A d.c. series motor 1s po'\~tered 

by a d.c. chopper. The armature 
resistance is Ra = 0 · 03 ohm and 
the field resistance R 1 = 0 ·OS ohm. 
The back e.m.f. constant of the 
motor is K u = 15 · 27 mV I A-radfs. 
The average armature current 
Ia = 450 A. The armature current 
1s continuous and has negligible 
ripple. If the duty cycle of the 
chopper is 7 So/o, detennine-
1. the input power from the source; 
2. the equivalent input resistance 

of chopper drive; 
3. the motor speed. 10 
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(iiJ z ~qtr{Ju eta~~ G1 3tiSh'l1 Cf>T {Ofq~.-. ~, 

y(n) = x 1 (n) * x 2 (n), "5TTll cit, ~ 

xdn) = { 1 2 - 1 0 3} 

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

u( n) ~ t(ChCh "tf1T 3't :JSh¥4 i I 10 

(l3) "Rq m R<9tdl ~ ~ N-IDU-fcf'll\iiiCh Chi30l( 1 

(i) N ~ cit 1 ~ 11R Q 0 = 1, Q1 = 0 

3:fR Q 2 = 0 ~ I 1 0 

(ii) "lfTT (i) ~ G16oit, ~ ~ l1R Q 0 = 1, 

Ql = 0 ~ Q2 = 1 %1 10 

I I 
J2 Q2 Jl Ql Jo Oo -

~ Ck rck rck 
K2 Q 2 Ot Oo - j Kl r Ko lock c 

(Tf) (i) ~ d.c. ~ ~ Cf;) ~ d.c. 3'tr{1(1~~ 

~ m=ffi ~ ~ t 1 3it~\:n S~fdil~ 

Ra = 0 · 03 ohm ~' 3fn: ~ SlfdUtl 
R f = 0 · 05 ohm ~I ~ q;-y -fcrUtft 
"fcfo cno ~o ~ Ku = 15·27 mV/ 

A-rad/s ~I 3ftmt 3itif:q( mu Ia = 450 A 

t I 3't I q:q( 'mU Wi<f ~ 3itt :mit "1 1 I o~ &ftfq:; I ~ I 

~ 3'(;:a(l~54 Cf)T q;F-f ~ 7 5°/o t' m -mo 
-cit-
1 . mo ~ 3ir(pfq ~; 

2. 3tr{1UfiJ~ 'i41~"1 C6l ~ 3ir{1Jfq !lffdUt.I; 
3. ~cfi1~t 10 
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{ii) Give the circuit of a single-phase 
half-bridge inverter. Draw the load 
current waveform for a highly 
inductive load. Explain the purpose 
of the feedback diodes. 10 

3. {a) Construct circuits using diodes which 
exhibit terminal characteristics as 
s hown 1n Part {i) and Part (ii) of the 
figure below. Assume diodes to be ideal. 20 

I I 

-----11----~v 

Part {i) Part {ii) 

(b) (i) Explain the phenomenon of 
hunting in a synchronous machine. 10 

(ii) A 3-phase, star-connected 
altemator is rated at 1600 kVA, 
13·5 kV. The effective armature 
resistance and synchronous 
reactance are 1 ·5 ohms and 
30 ohms per phase respectively. 
Find the regulation for a load of 
1280 kW at rated voltage and 0·8 
lagging power factor. 10 

(c) A plane wave li1 fre e spac e (z < 0) 1s 
incident normally on a large block of 
material with Er = 12, J..l.r = 3 and cr = 0 

C-DTN-J- FFA/ 40 8 
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(ii) C(Ch("l-~ ~-~ s.d)qCfi Cfil ~~ ~I sa:r 

~d'UICfi ~ ~ ~ ~ tmT d('l~q ~I 

~'1r:f~~~ s14ls q;r !144l'i1'1 B4$illtl 10 

3. (Cfl) sll(j:s1 Cfil Sl4l'l Ch{Ch m ~ '1fTT (i) 3ltt '1fTT {ii) .q 
R&ll{ -rro; 2Jif'1('1 3lf~aJUil CfiT R&l~ ~ qft:q~ 
~ ~ Cfltl sl41:s1 cfi1 ~ l1R -a 1 20 

I 

---4----~v 

SfTTT (i) SfTTT {ii) 

< "&') r iJ tlf4 Cfll R1 Cfi 4 ~ n '1 -q :s1 ('1 '1 ctt \4 2'11 q,1 

~4$Hlt I 

{ii) ~ 3-~, om-~l41~o 3<1T~2(~c< 

1600 kVA, 13·5 kV 'tR ~trlfto t1 ~ 
30flq"q( SJfdiltl 3TR gf4ChiR1Ch SJfaql(1 Sh4~1: 

1·5 ohms 'Sl"Rr ~ Ci 30 ohms >ffir ~ 
~I R~if<d cft~ldl q 0·8 ~ lf~'lll•ft mffi 
!!OICfi 'Y\ ~ 1280 kW -ffis ~ ~ R~4'1 

10 

~~I 10 

(TT) ~ ~~ -q ~ B4d<:1 <RTT (z < 0) fihfft ~ 
~ ~ ~ csaTCfl 'tR ~ 341qfd<1 m<ft t, 
~~chl Er =12, ~r =3 -w.n a =Ot 3fT<~~ 
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4. (a) 

which occupies z > 0. If the incident 
electric field is 

E = 30cos(wt- z)ay V jm 

deterrnine-

(i) the standing wave ratio; 

(ii) the reflected magnetic field. 

[ J.L 0 = 4 n x 1 0 - 7 H 1 m] 

(i) For the circuit shown belo".v, 
determine the numerical value of i1 , 

20 

using nodal analysis. 12 

2.Q 
lQ 

i1~ 

0 ·5 Q 

2V+ 

(ii) For the network sho\vn below, write 
mesh equations in vector-matrix 
form for the loop currents i1 and i 2 . 

v(t) 

Ll ~ 

Assume mutual inductances 
between coils L 1 & L 3 and coils 
L 2 & L 3 as Af13 and M 23 
respectively. 

C-DTN-J-FFA/40 10 
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~ ChUft t z > o. ~ 3it4Rto 14~ct a.bi 
E = 30cos(rot- z}ay vIm i, m ~ c:g_ 

{i) 3i5PIIlf1 otrT 3ij)41d; 

(ii) 4{tctfdd ~k:Cchlll ~I 

[~ 0 = 4n x 10-7 HIm) 

4. (Cfi) (i) ~ R<SJI~ qt{q~ ~ fRet il Cf)l ff&4kl4Ch "tlR 

20 

;(t~ll ~~c?tti401 ~ ~ 'Chll 12 

2.Q 
l.Q 

0·5 Q 

(ii) ~ R<SJI~ qf{q~-~ -q il q i2 ~ tnu3il 
~ ~ ~ {itf)Ch(uji Cfil {iR~I-3iiCX(6 ~ it 
~I 

u(t) 

-

.) 
'2 

~o-s~tfl L 1 O?.rr L 3 ~ cft:q 3iR L 2 om 
L 3 ~ ~ 3i""4lr<!l ~(ChC'Cf Sfi4:tl : M 13 "'OWl 

M 23 1lH "R I 8 
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(b) (i) How are choppers classified, based 
on direction of current and voltage? 
Indicate with v L -iL diagrruns . 

(ii) For a step-down chopper , derive an 
expression for peak-to-peak ripple 
current in terms of supply voltage 
V5 , output voltage V0 , frequency of 

8 

operation and inductance. 12 

(c) {i) An AM wave 

15(1 +0 · 4cos2n10 3 t] · cos2n10 6 t 

is to be detected by a linear diode 
detector. 
1. Find the time constant, "C. 

2 . Find the value of R, if the 
capacitor used is 100 pF. 8 

(ii) An FM signal defined as 

X c (t) = A c cos[ Wet + k f f ... m(t) dt] 
is applied to a high-pass RC filter , 

where RC <t:::_!_ for w representing the 
(t) 

FM frequency band. Show if an 
envelope detector after the filter can 
demodulate the FM signal. 12 
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("&) (i.) C4lc-2dt CJ mu cfiT Rm ~ 3lltm: "tR 3l;a<tf4541 

q)f qlffCfl{OI ~ m<n i? V L -iL 3ifhsl "Q 

R&tltl 8 

(ii) 1% 3l4"C414't 3l;:o{J~~ -q ~1@(-"Q ~I@( 

~ftfCflt mu ~ ~ &i'ii<ih Cfl1 ~Gtlft c:ilc-2dJ 

vs, f:pfq cnc-2dl vo, 54i41c:.1"'1 3li~Rl om 
~(Cih('q ~ w 'it ~("q~ "<ihll 12 

(TT) (i) 1% AM (RlT 

15[1 +0 · 4cos2n10 3 t] · cos2n10 6 t 

q;) ~ {@GI :SIJOils fi~-qq; -Q e~d fctiGII 

~tl 

1. Cfiffi" ~<i<ih -r mo q;"t, 

2. R Cflr l1R ~ cg, ~ 51'41 fTid m:rrtbf 
100pFil 8 

(ii) ~ FM tiCtia, "fl 

Xc(t) = Ac cos[ roct + k f L m(t) dt] 
~ ~ t, q;) ~ ~ 3lt~fil-4RCfl RC 

fthc-2< 1R c:.1lll41 ~ i, ~eq RC <...!:._, w 
w 

FM 3il~hl ~ q;) «Stdldl i I GifdtlZ, Cf<fl 1% 

1:!:~<:.14 fi~.qCfi, f?hc-2< ~ qJG, FM eCfia q;) 

~GT§R:id ~ tiCf)dl i I 12 
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5. (a) 

Section-B 

(i) Sketch the function 

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

and express it as a sum of shifted 
unit impulses. u(n) is a unit step 
sequence. 

(ii) A senes RC circuit with R = 1 .Q, 

C = 1 F 1s excited by input 
r(t) = e - 2

t u(t). Obtain the expression 

for voltage across the capacitance 
in time domain, using the impulse 

5 

response of the system. 5 

(iii) Determine Laplace transform of the 
function f(t) shown below. 5 

0 1 2 t--? 

(b) Realize a half-adder circuit us1ng only 
NOR gates. 

(c) With a neat circuit diagram, explain the 
operation of a 180° variable half-wave 
rectifier along with its gate trigger 
circuit. 

C-DTN~-FFA/40 14 
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5. (Cf>) {i) Cfi~Ff 

f(n) = u(n -r 4) - u(n) 

CfiT {@ 1 R:l::t <sH t4 3fR ~ f$104 H 1 r(1 Ra Q\CflCfi 

3il<llfl ~ ~ ctT ~ c;;qu; ~I u(n) Q\Cf)Cfi 

1p"f ~ d)Sh4 i I 

(ii) ~ ~ RC qf{q~, Nie~ R = 1 .Q, 

C =IF, 3ir(1 1f4 r(t) = e - 2 tu(t) ~ 3~~d t I 

5I o II eft ~ Sl fft fsh;q I Cf)T 3q 411 I Cfi(Ch, "{{t.llft5f' 

"Ch m cit C'C:d 1 ~ o4'it Cfi CJl1 ~ '51 il :=t "it m 

5 

~I 5 

(iii) ;ft:t1 R&14 q;~ .. f(t) q;-r <.'11L<.11e ~ql<=d< ~ 

~I 5 

f(t)t 

("&) Cflq~ NOR Tfit CfiT 514'111 Cfi(Ch 1% mf-4l'itcti 
q ftq~ CJ>1 m ~ 1 15 

(TT) ~ ~~ 3lfu9 -a ~ 180° ~ 3ltf--atrr 
qft~n~Cfi "Ch $loq ,~H q aeCfi m ~ qf\q~ CJl1 
fY~dl ~ ff4$ult 1 15 
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(d) 

6. (a} 

(i) Define the following : 2x5=10 

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

(ii) In a medium 

E = 16e-0 osx sin(2 x 10 8 t- 2x)az V /m 

Determine the skin depth. 

I 10-9 

Eo-
L 36rc 

(i} A Bridge-T net:vlork is made up of 
four capacitances, each having 
a value of 1 farad. Determine y 
parameters of this network, 
assurmng that this Bridge-T 
network can be treated as parallel 
interconnection of two two-port 

5 

networks. 12 

(ii) For the network shown below, 
determine RL which will receive 
maximum power. 8 

+ lQ 

15 v 
1011 

f 10 A 
10 v 

C-DTN-J-FF A/ 40 16 
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(~) (i) f.TR cfiT ~ ~ : 2x5=10 

(=q:qJ ''~Hi{ ; ~ s.Rtaum ; ~ Wi ; 
1rf WI ; ~ S~fd~IUT I 

(ii) ~ qj'Ufq ~ 

E = 16e- O·OSx sin(2 X 108 t -2x)az V / m 

c-q:qJ '1~0{ ~ q:it I 

Eo= F /m [ 
10-

9 
] 

361t 

6. (<fi) (i) ~ ~ T qftq~-~ ~ ~ CflT if.TI t, 
m ~ CflT 11R 1 <\ius t 1 w qftq~-~ ~ 
y s.J:q(?(i cit -mo ~, ~ qFfd ~ Tcf; ~ 

~ T ql{q2(-~ m <n-~ qft:q~-'if~~ Cf)l 

5 

{'iql~{ 3'1~l1Ni4 tJ 12 

{ii) 'f.n:;{ qf\q'll-~ ~ RL, ~ ~ ~ 

~mRmaT~,~cR1 8 

+ 
15 v 

C-DTN-J-FFA/40 
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(b) (i) An n-p-n silicon transistor is used 
in a common-collector circuit as 
shown in the figure below. The 
circuit component values are 
Vee = 3 · 0 V, Re = 1 K, R 1 = R 2 = 5 K. 
If f3 = 44, find the quiescent point. 12 

Vcc=3·0 V 

SK 

SK R =1 K e 

(ii) Three identical cascaded stages 
have an overall upper 3-dB 
frequency of 20 kHz and a lower 
3-dB frequency of 20 Hz. What are 
f L and f H of each stage? Assume 
non-interacting stages. 8 

(c) (i) Explain how a separately excited 
d.c. generator and a d.c. shunt 
generator be operated below the 
knee of its magnetization curve. 10 

(ii) A series motor has 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-FFA/40 18 
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(lS) (iJ ~ ~ Rt914 3ij;BI< ~ -mcf-cti€l<t2< qftq~ 

~ ~ n -p-n mfftcti"i ~iRfR:< S¥4'tfT1<1 t I 

qf{q~-3iq<Qc:il ~ 1lR ~-

Vee= 3 · 0 V, Re = 1 K, R1 = R 2 = 5 K 

~~=44t,m~~~~~ 12 

Vc c = 3 ·0 V 

fiiJ ~ ~~'iH ~1qa;ft ~an -tt ~ a;q{) 

3 -dB 3ii~Rt 20 kHz c#IT t 3ffi: f4:qcl) 

3-dB 3ii~Rl 20Hz~ tt ~ ~ ~ 
~ fL 3fn: fH CFfl ~? ~311 cnl 
3i r4'1 '""Q Q:;;q I~... 1lR B I 

(7T) (i) ~ ~~Cfid : 3-dRtd d.c. \Sif4~ 3tR "Q;Cfi d.c. 

~ ~R~ "CfiT ~ iKicti=i CfSf; ~ ~ ~ ~ 
$loqlfdd fcf;;q( ;m(1l t, ~1i$tlltl 

(ii) ~ ~ Tftc:< il 3tlii:q< S¥RIU~ 0·7 ohm t 
~ ~ SlfdU~ 0·3 ohm t1 ~ 15 A c#iT 
mu 200 v ~ S¥~14 ~ -am t 3fR 

8 

10 

C-DTN-J-FFA/40 19 { P.T.O. 
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7. (a) 

(b) 

speed at which it will run, when 
connected in series with a 5-ohm 
resistance and taking the same 
current at the same supply voltage. 10 

(z) Design a combinational logic circuit 
'\Vhich produces an output equal to 
'1' if the input variables have more 
1 's in the sequence than O's. The 
output is zero otherwise. Design the 
circuit for three variable inputs. 
Draw the realization. 10 

(ii) The waveforms shown in the figure 
below are applied to-
1. positive edge-triggered SR 

flip-flop; 
2. master-slave SR flip-flop . 

Draw the output waveforms in each 
case. 

Cluck L 
abc de f g h z J 

s_j 

R;__ ____ -.~ 

(i) Distinguish between voltage-
controlled power devices and 
current-controlled power devices 
with examples. 

(ii) What are the characteristic features 

10 

6 

of a GTO in relation to a thyristor? 8 
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800 r.p.rn. lR ::q(."tdl i I ~ ~ 5 ohm 

~ ~~()u ~ m~ ~ ~ ~ ~ t ~ ~ 
"3lG1: ~ 3ij)8R Cfift tml, ~ ~<!I~ ~, 

~Bchl cf((""codl ~ Cfift i, ~ i, OCil 3Bch\ 

~ fctlo;ft ~? 1 o 

7. (q;) (i) ~ ~~Ui ~ qftq~ Cf;T ~~~~ .. ~' \if) -fcf; 

'1' ~ cst(IGC( f;pfq 3<"G~ Ch(dl "t, ~ 3F(PT'l 

-:qit ~ 3ij)§h'l ~ 1 's, O's cfiT g(."t=il ~ ~ 
i 1 ~m R1fq ~ t t qftq~ Cf)l {:g9ft~=i cft:t 

~ 3ir<1•f£il ~ ~ c6t I >rfli~Cf)(u( ~I 10 

fiiJ m ~ ~@~~ oilt~41 em f.:tq ~ (."tlJI\QI .,-m 

t: 
1 . tr-1 <iffi:-R:rR S R fCk1 q -4ft T q ,.. 

2. )lt:(R'-3it:fl4~ {master-slave) SR 

ftk1q -Ck1T4 

Clock \......_____, \ \ I L 
a b c d e f g h L J 

s_j \ \ 

R.;,__ ___ ---l I 
(<9) (iJ cit(""ldt ~~Gco ~ Wffi4l -q urn R~8a 

~ ~41 ~ "iftq 3C:h.ROI ~ \lG <Stdlc'ti 6 

(ii) ~~~fH:C( ~ BRf.-\:04 it GTO ;:fa ~~fOICh 
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(c) 

8. (a) 

(iii) Distinguish between the mirumum 
current required to tum -on a 
thyristor and the minimum current 
to keep the thyristor in conduction. 
Explain with reference to the static 
characteristics of a thyristor. 6 

(i) Explain sensitivity, selectivity, 
fidelity and tracking m super­
heterodyne receiver with r elevant 
diagram. 

(ii) What IS tracking error m super­
heterodyne receiver? How is 
receiver aligned to achieve three-

6 

point tracking? 6 

(iii) Bring out the SSB spectrum with 
modulating signal 

m(t) = cos27t lSOOt + cos2n3000t 

and carrier is 

c(t) = cos2n15000t 

(i) A signal x(t) == 1 +cos 1 OOn t is 
sampled with sampling interval of 
0·02 second. Can the original signal 

8 

be recovered from these samples? 5 

(ii) Find z transform of the function 

f(n) =an cos('; ) u(n) 

Sketch its RoC. 8 
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("JT) 

8. (-en) 

tiiiJ ~~~ftR< em ~ ~ ~ ~ 3ilcc:t~Cf) r:lfid'l 

mu -q ~~~ftR< -Cf)) ;:fk'14 it ~ ~ ~ 
3'flcc:t~Ch ~"'idG urn-~ GT:it ~ <5ftq ~ 

<Sfdlitt ~~~f\R{ ~ ~ ~~ ~ ~ 

it ft1l$illtl 

(i) ~<~"2il:st~4 ~it, 
. 

3lfug ~, lf7Rr 

~ em e1l$utt = 

~!llf%dl ; Cf{Ul~ ; d<t~qdl ; 3'fiCCd4 I 

(ii) ~q<~"lil:st~::t ~ it 3iiCCd::t ~ <f<n ~? 

cfR-~ 3iiCCd"i }ffH ~ ~ ~ ~ 

"CfiT ~\IO()'iH ~ ~ ~? 

(iii) GT§kld {'fCfia 

m(t) = cos2n I SOOt,.. cos2n3000t 

3fn: C4 I~Ch c(t) =cos 2nl5000t ~ lm-l "CfiT 

SSB ti)q:~Il Gt=tlit I 

(i) ~ {'fC:ha x(t) = 1 +cos 1 oottt em SlRt<:~ia 

f'Ch~l '1'Fn t, 0·02 ~ChO:S ~ 5lfa;:(~4 3'fP(1{k1 

~ 1 cscatlt, CflfT ~ {'fC);a em ~ Slfd<:~n ~ m 
~ 1:fT<rr ~ ftCfidl t I 

(ii) "Rl=f lheH CfiT z {C\q 1 OO?t < mo ~ 

f(n) =an cos( ';)u(n) 

~ RoC CfiT tt91~5( 
... 

Gt41Q\I 

6 

6 

6 

8 

5 

8 
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(b) 

(iii) Determine Fourier transform of the 
function f(t) = e -al tl. Sketch its 

magnitude spectrum. Assume a> 0. 7 

(i) A single-phase, 50 Hz, 1200/120 V 
transformer gave the following 
results of open-circuit test with 
high-voltage winding open 
circuited-applied voltage 120 V, 
current 16 A, power input 400 W. 
F1nd magnetizing and core-loss 
components of no-load current. 

(ii) The power input to a 50 Hz, 4-pole 
induction motor running at 
1442 r.p.m. is 60 kW. Find the total 
mechanical power developed and 
the rotor copper loss per phase, if 

8 

the total stator loss is 1 kW 12 

(c) (i) What 1s characteristic impedance 
of a transmission line? Write 
the expression of characteristic 
impedance of lossless line and 
distortionless line in terms of the 
primary constants R, L, G, C of the 
transmission line. What 1s the 
relation between characteristic 
impedance and input impedance of 
a matched line? 8 

(ii) Explain the use of quarter-wave 
transformer for transmission line 
matching. 6 
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(iii) lh<?l4 f(t) = e-altt q;r ~ ~q(;o( ma c;g, 
~ 4~4101 ~q:~q q;t {@1~54 <lHI\{1 a> 0 

"tTR~l 7 

("&) (i) ~ C(Ch<?l-~, 50 Hz, 1200/120 V 

Cf k11 4 fto II~ 54 <g<?ll- 4 ftq ~ "tffte.101 it ~ 
qft:ottq ~ t, ~ "3:o:{-cn~cdl ~05<?14 ~ 
~m= 

<?I'll~ s{ Jl~cdt 120 v, mu 16 A, 

3'f;O(pfq ~ 400 w 

~-"ffis mu ~ ~~Cfi .. q ~-~ a:tCft:~cn 

q;)~"Cfi11 8 

(ii) ~ 50 Hz, 4-"41-R, 1442 r.p.m. "tR 

:q(.¥1~ c:uct) ~ ~ it a:t .. =tPi4 W$ 60 kW 

i I ~ 3(<1;;c ll jf?4q; ~ Cl Ucl: Cff!l ~ ~ 

~~cg,~~~~ lkWtt 12 

(TT) (i) fi:q(OI <?11~4 ~ 31f'Tal~fUICfi SJfdatltn CFrl t? 
~lltf1"i <?11~4 Cl ~~qottft4 <?11~4 ~ ~ 

~~fOICfi 5Jfdqttff ~ O£i'71Ch1 q:;) e:q(O( 

<?11~4 ~ ~ ~ R, L, G, C ~ W 
it ~I SJRtgfBct <.'11~4 ~ ~ 3Tf~~fUtCh 

SJfdc:um -q a:t;oJfq SJRiattm ~ ~ CflrT e~ ... q 

t? 8 

(ii) floq(OJ <?ll~"i 5Jfd$1"i ~ ~ ~ 0{11 

qftollftl54 ~ 344tJ 1 q:;) fl4$nlt 1 6 
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(iii) A lossless transmission line having 
characteristic impedance of 500 Q 
is connected to a load Z L. 

Determine the reflection coefficient 
and transmission coefficient. 
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(iii) 500 ohms ~ ~~fOICfl s.fd~tm crra1 
~~tft"i tf"q(OI cll~"i "* ~ ~ Z L q:;) ~ 
TTf i 1 4(1C:Ht"i !!oliCfl q ~:q<at !!otiCfl ma ~ 1 6 

*** 
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C-DTN-J-FFA 

~-'tf:f-1 

1 ~,f<t; , 300 1 

31f4ct> >TR ~ 3fr< ~ ~ ~ frn i I 

JrR1 c}; -:nR w rrru:rq if ffr& ~ T:JI~q Ntt121>1 ~ 

3frqc}; >TW -q;( ~ ~ 7JlfT t, 3/1( ~ rrr~ cnr Nl! 

~ 3nr-!JRICf> c}; -psi -'[l! TR 3ifcno f.ifJl! ~ W 

fcf;lrr ~ :c:tl~t{ I JFW-q;r TR 3@ fGa f1TVl7i c}; 

31fdf< ffi 3F<-T fct>ifl rrru:rrl ~ ff:r& 77T( "JfR TR q;)-{ 3fcn 

~ filfTi}J 

m ~:i&41 1 31k s 31Rcl14' g 1 ~ JrR1 if it 3lr4Cf> 

(ff1T.5 tt Cf>Il-it-Cfi1l ~ >TR '3 "I ct>< Rt>~tt rft;r wr:rT c}; 

3nr 4J{Jfq I 

<rR 317ct~4Cf) eft, nr 3 4~ rn 31/ct>$1 cnr *i:P-Ff c£1N1 q rrnr 
3'"/Cf)J R~l! q;]fJ1q I 

Note : English version of the Instructions 1s 
printed on the front cover of this 
question paper. 
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