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ELECTRICAL ENGINEERING

Paper—I
Time Allowed : Three lHours 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 answwers 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 ndicated at the end of the
qguestion.

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

Symbols/ notations CQrry thetr usual
meanings, unless otherwise tndicatecd.

T ¥ . I R TR WU 39 uT - R fee 7w
2T R

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



& eVidyarthi

FREE Education

Section—A

1. (a) (i) Thec current

ift) = 2t D<t<1
=-2t+4 1<t<?2
=0 otherwise

is passed through a capacitor of
05 farad. Find the expression for
the voltage across the capacitor in
the time interval 1 < <2, S

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

n

10
A ST M

~j20

(iiiy Three identical impedances of
5.7 -30° ohms are connccted 1n star
to a 3-phase, 4-wire, 400 volts
cba system. Express the current in
phase ‘a’ in phasor form. assuming
V,. as a reference phasor. S

tb) For the circuit shown in the figure. ‘
assume [} - hpp =100,

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

bo
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(ii) Find v,. S5
3
(c) (1) Explain differential compounding of
a d.c. machine. D
(iiy Which tvpe of compounding is not
commonly used? Whv? Explain
with relevant characteristics for a
motor and a generator. 10
(d) ) Explain the mathematical expres-
sions for statistical average. mean,
variance and correlation coefficient
of a randoim variable. 6
(i) Explain, using analytical expres-
sions, stationarity, time averages
and ergodicity. 9
2. f(aj (i) Using Fourier transforms, find the
impulse response of the system
descnbed by the cquation |
, : |
ylty ~ 3ylty = xfoy ~ 3 x{t) |
where x 1s an input and y is an
outpult. 10

C-DTN-J-FFA /40 -4
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(ti) v, T H| 5

(M) ) d.c. o3 =1 favdl syfgzor = g 2,
g | 5

(ii) TP atg =1 sy 9= 39ge 9 9

A7 w7 A 3 afam F o waits
fs@son gr wEe | 10

(a) () U= ARgEE W ¥ wifzasm afwa, wie,

YO ¥ gEEE" TS 92l & fon
ot =raEl A wEEd | 6

(ii) Tawcifvs === &1 @2z @ 3y=7dr, =«
Ftga 3 snAfduEmar 98t 1 Ges | 9

2. (F) (i) @ =0=1 F TFW Fh AR
y(t) + 3y(t) = x(t) + 3 x(t)

g1 It foem A smaft erafran gma =59
T Ao 9eg g oafiy y fotm 2 10
C-DTN-J-FFA/40 5 | P.T.O.
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(i) 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
shown in Part (ijj and Part (ii) of the
figure below. Assume diodes to be ideal. 20

AT I;P
o) /
-V
> 1" >V
/ V,
-1,

rd

Part (1} Part (i)

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

(ir) A 3-phase, star-connected
alternator is rated at 1600 kVA,
13-5 kV. The effective armature
resistance and synchronous
reactance are 15 ohms and
30 ohms per phase respectively.
Find the regulation for a load of
1230 kW at rated voltage and OG-8

lagging power factor. 10

(c) A plane wave 1in free space (z<0) 1s
imcident normally on a large block of

material with ¢, =12, n, =3 and o =0

C-DTN-J-FFA/40 S
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sifpa &t @ z20. afz sufaa fagq em
E =30cos(wt-2a, V/m ¥, @ J@ Hl—

(i} Wt qOT 3T,
(i) WEafda geahHa =1
Mo =4n x10™ 7 H/m] 20

4. (&) (i) = R ofoy & fau i F1 gEes 93
g favemo | F S 12

Az
A A

—>

oo 05 Q< 1Q < Of2v

1A

2v "

1

(i) - fe@m aftqy-sma 3 4 9 @, 9 we
% fou o st & afewn-Aregg w9 4

fora |
A
N/ L
u(t)_() D ) D SR
3 2 5

Fusferal L, @ L, & #=9 3R L, «u1
Ly & &= I W FHIA: M, 5 a9l
M,y TR &I 8

C-DTN-J-FFA/40 11 [ P.T.O.
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(b {i) How are choppers classified, based
on direction of current and voltage?
Indicate with v, -i; diagrams. 8

(it} For a step-down chopper, derive an
expression for peak-to-peak ripple
current in terms of supply voltage
V., output voltage V,, frequency of
operation and inductance. 12

{c) iy An AM wave
15[1+O-40052n103t}-0032n106t

is to be detected by a linear diode

dctector.

1. Find the time constant, T.

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

{it) An FM signal defined as

-

t
x.(t) = A.cosyw l+ kg [

—a

ﬁm(t) dt:ll

is applied to a high-pass RC filter.

. 1 :
where RC € — for v representing the
o

FM frequency band. Show if an ‘
envelope delecror after the filter can
demodulate the FM signal. 12

C-DTN-J-FFA/40O 12
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S. (@) (Y

(i1)

(iii)

Section—B

Sketch the function

fin) = u{n+4) - un)

and express it as a sum of shifted
unit impulses. wufn} is a unit step
sequence.

A series RC circuit with R =1 £,
C=1F is excited by 1input
rit) = e 21:.u(t). Obtain the expression
for voltage across the capacitance
in time domain, using the impulse
response of the system.

Determine Laplace transform of the
function f{f) shown below.

G

g9 J S R

-

N

(b) Recalize a half-adder circuit using only
NOR gartes.

fc) With a neat circuit diagram, explain the
operation of a 180° variable hall-wave
rectifier along with 1its gate trigger
circuitl.

C-DTN-J-FFA/40 14
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A0
T

5. (&) (1

gus—H™

Hel

fn) =u(n + 4} —un)
w1 TEE 79 3 3R wWHaitd e
FET & g N AE =E R u(n) TFF

-

91 3TIH B | 5
(i) v =2mff RC wigy, g R=1¢,
C=1F, 3=a8 r(t) = e 2'u() ¥ 39fq R
quitedt 2ram gfatEar 1 39 =, gy
# U Hleddl & G | HE9 ZHA H U
| 5
(iii) 2 FEm w9 f(t) F1 ATy F9rAl 79
1 | 5
fiof
2 _______ I
0 1 32—
(@) FFd NOR 7= 1 TOT & TH 39-T56
afrge T YTH F | 15
() HTR Gfiqy W@ § TH 180° WL Y-
gfEis F 9=Te a4 3@ 12 fom aforw =
WAl ° g | 15
C-DTN-J-FFA/40 15 | P.T.O.
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() () P A gfeamn 2 2x5=10
@ MRUS ; 4 Wigenwen ; wA 91
qq AT ; HAE W |

(ii) UF H@eAq |
E =16e ?%*sin@x10%t-2xa, V/m

=1 LR T w

!EO=1O-Q F/m}
3 36n 5
6. (F) (i) THog T 9i9y-Ta F7 W] F1 941 2,
W UF R AE 1 BUP 2 3 Ifmy - e &
aq T 9ig4-drel &1 d1-912 9T -ShEl w6
Ut 37aA 4 2 12
(ii) T ofmy-sta § R, @ 9 Alu=wean
ik uTH Bd B, [ 8

15 vi(

C-DTN—J-FFA/40 17 | P.T.O.
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(b (i)

fit)

{c) (1)

(1)

An n-p-n silicon transistor is used
in a cominon-collector circuit as
shown in the figure below. The
circuit  component values  are
Ve =30V, R, =1K, R =R, =5K.
If § =44, find the quiescent point.

Jull—

Three i1dentical cascaded stages
have an  overall upper 3-dB
frequency of 20 kHz and a lower
3-dB frequency of 20 Hz. What are
/. and f, of each stage? Assunie
non-interacting stages.

Explain how a separately excited
d.c. generator and a d.c. shunt
gencrator be operated below the
knee of 1ts magnetization curve.

A series motor has an armature
resistance of 07 ohm and field
resistance of 0-3 ohm. It takes a
current of 15 A from a 200 V supply
and tuns at 800 r.p.m. Find the

C-DTN-J-FFA/40 18
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(@) (i) Tz # fege orgEnr s gE-Fawed 9imy
¥ npn fGfasr gfmer w=if@ 20
gfmy-arayal ¥ 79—
72 B =44 8, @ m=a g @ =) 12

T VCC.‘:B‘O v

——
—

(ii) 9 wEmEE "IEr AFEewA 3 ognn EEl
3-dB 3mgfa 20 kHz # 2 ok fH=ef
3-dB gfd 20 Hz & 21 & TH HTed]

F f, o f, FOET JEENE] W
sa=afEaTdR 1 A | 8

(M) (i) UF gusd: Iqfag d.c. =2 3R = d.c.
yiE Sf3 Y FH gEEA T & Hed & i
TeTed fohan S 2, oy 10

(ii) TF Fof Hex # rfen ufaiyw 0-7 ohm #
3R &7 gfedy 0-3 ohm 21 98 15 A =

-

g 200V & WE@ A a1 & 3R

C-DTN—J-FFA/40 19 [ P.T.O.
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speed at which it will run, when
‘ connected in serics with a 5-ohm
resistance and taking the same
current at the same supply voltage. 10

7. la) {iy Design a combinational logic circuit
which produces an output equal to
"17 if the input variables have more
1’s in the sequence than 0O’s. The
output is zero otherwise. Design the
circuit for three variable inputs.
Draw the realization. 10

(i1} The waveforms shown in the figure
below are applied to—
1. positive edge -triggercd SR
flip-flop:
2. master siave SR flip-flop.

Draw the output waveforms in each
case. 10

Clock ’___I L | l __-]L
h :
|

a b C ad e f ;

S L l
K ’
(b} (i Distinguish between voltage-

controlled power devices  and
current-controlled power devices
with examples. G

(it) What are the characteristic features
of a GTO in relation to a thyvristor? 8

C-DTN-J-FEFA/40 20
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(tir) Distinguish between the minimum
current required to turn-on a
thyristor and the minimum current
io keep the thyristor in conduction.
Explain with reference to the static
characteristics of a thyristor.

(c) (1} Explain sensitivity, selectivity,
fidelitv and tracking in super-
heterodyne receiver with relevant
diagram.

(ti) What is tracking error in super-
heterodyne receiver? How is
receiver aligned to achicve three-
point tracking?

(iit) Bring out the SSB spectrum with
modulating signal

m(t) = cos2n 1500t +cos2rn3G00¢

and carrier 1s
¢ i) =¢cs2r15000¢

8. f(a) i) A sigr.al x(t) =1 +cos100nt 13
samplced with scmpling interval of
0-02 secona. Can the original signal
be recoverca {rom these samples?

(it} Find z transtorm of the function

fir)y=a” COS[ rgt }u{n}

Sketch its RoC.
C-DTN-J-FFA/40 22
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fiii) ATFICEL 1 =] FH o fI smEwEs =pgan
LU s I SR B ce R R
SAEPTH FAAH U— dE 6 A g
aTd | AT % wAfdF IThiuaarn & ¥
A gHHTd | 6

(M) () gweetzEA sfvod A, @a ama A,

= = guasng . 6
ﬂﬂ”%al ; UUTIATHAT ; de®9dl ; 33|':f:|ﬁ:||
(ii) Yateelerg Thuurdl A ITgIdq R @\ 77
fa-fag atqada ym =@ F fou Ahad
F1 TASH FH FG 87 6
(iii) ATgla Thd

mf(t) = cos2n 1500t +cos2n3000¢

A 91EF c(t) = cos2rl1 5000t & T F
SSB wEzy F4Tv | 8

8. (%) (i Tk GFd x(t) = 1+cos100nt & HfagreE
foram T 2, 0-02 ¥HUE & Wia=gq 3T
W) ¥dTd, TN gl Gehd @l 34 Wiaes ° T
q 9RT ST @Rl 2 5

(i) T o7 F1 2z SR F@ R

flr =a” cos(—r;—rf]u(n)

TEF RoC =1 tg=ax admd)| 8

C-DTN-J-FFA/40 23 | P.T.O.
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(i)

| (by (i)

{ii)

fc) (Y

f1t)

Determine Fourier transform of the
function f(f)=e “.  Sketch its

magnitude spectrum. Assume a > O.

A single-phase, 50 Hz, 1200/120 V
transformer gave the following
results of open-circuit test with
high-voltage winding open
circuited—applied wvoltage 120 V,
current 16 A, power input 100 W.
Find magnetizing and core-loss
components of no-load current.

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
the total stator loss is 1 kW

What 1s characteristic 1mpedance
of o transmission line? Write
the expression of characteristic
impedance  of lossless lhine and
distoruionless line in terms of the
primary constants R, L. G, C of the
transmission line. What 1is the
relation beiween characteristic
unpedance and input unpedance of
a matched line?

Explainn the use of quarter-wave
transformer for transmission line
matching

C-DTN-J-FFA/40 24
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(@)

(M)

(iii) T f(1) = e ¢! F1 pf@ = FTA@ FL)

(i)

(1)

(1)

T JIeT WEH F vETEE 9N a > 0
q o

UF  THEA-FHA, 50 Hz, 1200/120V
aren qfonfi gen-afoy Tham 1 e
gfmy 31 2, AR I -Aeed Fuged el
gfafem & -
TME 7 Flezal 120V, U@ 16 A,
=R 9 400 W

-1 W F gEEEA F HIS-FH Faal
F} T FL

U 50 Hz, 4-9&, 1442 r.p.m. ®
T4 Jrefl 9o "Wz 0 = e 60 kW
21 T 3793 A1l 7w F 02 I e 9id
A @ e, Afz $ e FE 1 kW B

=l drga Y eihverafire afasnm #2287
MOEA o3d o eguidl orea & fau
sifvenafire wiqenn & =gl F1 H=
@ F watwE fegu= R, L, G, C + 9a1
" ferd| wfaqfera =g & fao wivenafns
afdaT J 3T=A STaenn & e 1 9y
R

gem @A dfade & fau sgutw am
ofronfis & 3ITEm & gaw |

12

C-DTN—J-FFA/40 25 [ P.T.O.
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{iz1) A lossless transmission line having
characteristic impedance of 500 2
is connected to a load Z,.
Determine the retflection coefficient
and transmission coefficient. 6

C-DTN-J-FFA/40 260
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fiii) 500 ohms &t sThreafTF Ffdaian JGve
STE G 3R F T A8 Z, Al Sel
T R 9TEEA TOIE F T ONH I U 6

C-DTN-J-FFA/40 27 J5—800
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C-DTN-J-FFA

EEGRECR IR

TF3-ga4—I1

AT : dE AU ot : 300

vl % 397 I AnAg ° ford 9 =iy faewEr 393
3TT% HasI-9d 4 fFaT m 8, 37 39 misgH &1 97
3PE IN-YEH F PA-I8 T Alea ARz T W
fam w1 Tew) wHR-99 9 3fgfaa s %
SfATF 317 FFa1 gy § ferd 70 30 W OFER IHF
JEF Tt |

gva GrET 1 3 5 s &1 ikl el H 3 gels
U | wA-A-FF Q& T4 TR [FE] T T F
377 FHET)

ge=F UvT F o Ga 3F wva F s | e o £

gfe 3t=vaF 7. A ITTYFE SFST A AT F0 G40

351 FAfde Fifam)

Wt/ Tt 3t d T A, s=Al [ 8

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