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ELECTRICAL ENGINEERING (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which must
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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"Uus—A / SECTION—A

1. (@ 7 1(a) 8 R m afuy & fau, daf@ « yiu (faerd) =1 3980 #:td 30 5 Q o Sfdliys |
yenfed fereqd um 1a hIfSTe Ta goeRT SeToH SR % Y6 (THETd) 1 3990 ek i

For the circuit shown in Fig. 1(a), find the current through 5 Q resistor by using
Thevenin’s theorem and verify the same by using superposition theorem.
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(b) Wk Had gHY (Ffegemm @gA) Rme x() [ 1(b) 7 ewiEn @ 2| e famel A | uads W@

ewnige ud fafea =it
(1} x(t) 12 — 1)
i) x(t) 8(t - )

A continuous time signal x(t} 1s shown in Fig. 1(b). Sketch and label each of the
following signals :

() x(t) u@ -1
i) x(t) 8(t ~ 7)

x(1)
N
2 _________
1
/ >
—2 0 2 4
<% 1(b)/Fig. 1(b) 10

(c) Teareu o fordl famaurda gat @Ea & fow &fivmTs o I8! g 9 W A8l grd1, Sl
e forTs B 38 W Was 19 d Tt g 2

Show that for a distortionless transmission line, the attenuation constant o
does not depend on frequency, whereas the phase constant  depends linearly
on 1t. 10
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(@) T3 1(d) B feu e aRgy % feu—-
(i) ST ua P q-%9 <9y,
(i) T Feds T01-¥9 B 3N g1 FG I

gfgey ¥ SR &l 37169 HIHU

For the circuit given in Fig. 1(d}—

(i) draw the input and output waveforms;
(i) find the average value of the output voltage waveform.

Assume that the diode in the circuit i1s ideal.

660 O 15V
VVAAN + v,
2\ U[s) = s1n o _
W = 2+*50*1
-~ 15V

=3 1(d)/Fig. 1(d)

10

(e) % 15-hp, 220-V, 3-%, 50-Hz, 6-9d, Y-Hide WU A % Tid sl W= A= feu 7o

B
r =0-128Q, r; =0-0935Q, (x; +x5)=0-496Q, r. =183 Q, x, =8Q

UTTereh B1ET, Rt is g1 (R SR Har-9m) o sk 81 3% feerd & forg amga ¥ v

qTa Thael FTd shitelU |

A 15-hp, 220-V, 3-phase, 50-Hz, 6-pole, Y-connected induction motor has the

following parameters per phase :
rn=0-128Q, ry =0-0935Q, (x; + x3)=0-496Q, r, =183 Q, x;, =8 L

The rotational losses are equal to the stator core losses (hysteresis and
eddy-current). For a slip of 3%, find the line current and power factor. 10

2. (a) T e
F(W, XY, 2=200,275,6, 7 8,10, 13)

% Telt—

() [t wTEw gfteth=2l &1 TH <hifwig;

(i) —IAaH AHSRE ANSM;

(i) Had NAND 72l &1 394 &d 8T dad Te-wa wmaor {4&fuq s

ST P ELT5] 33 3 [P.T.O.
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For the Boolean function

F(W, XY, 2Z2)y=2(0,2,5 6,7, 8 10, 13)
(i) find all the prime implicants;
(i) give minimal representation;

(iii) find minimal two-level realization using NAND gates only. 20

(b) (i)  3TITETHT GELOT ATg 1 1 dTcad © ¢ HIA El, H=0 AEA hl g ey Us =hl SRl i |
39! T 3HT3 H TIYT ST &7

What is meant by an infinite transmission line? Also, explain the term
‘electrical length’ of a transmission line. In what units 1s 1t measured?

() 1 MHz R %14 X @ 20 Hiet &l §awo1 @r3A =t {aefd e =1 HaRo i, 4fe T «
u=0-7c%lqﬂ?ﬁﬁﬂc:3x108 m/s.

Determine the electrical length of a 20 m long transmission line operating
at 1 MHz, if u=0-7c on the line. Take ¢ =3 x10% m/s.

20
(c) TTRrehdl Oed et & TON bl Taa=m1 IS ama foaeor § o  Sldied faeidm @rdl 27
Discuss the properties of a probability density function. What additional
features a normal distribution has? 10
3. (a) T 30-kVA, 2400/240 V, 50-Hz, THa-%s1 EHH 8 Tefciad wiau sfise M {6y
na =
fagd-aftgy oliew : vV =2400V, I=03 A, P=230 W
-9y il : V=70V, I=188 A, P=1050 W
yTeadl e, IrEafash Td giaardl grar Haw 3R 2&7d1 31d Shifsie, 916 240 VW 12 - 5 A <hl 9 &1
1S % UIvd § 0 - 8 AT IR FFe & 9 (eg) FIU Wikl ATt 21
The following test data were taken on a 30-kVA, 2400/240V, 50-Hz,
single-phase transformer :
Open-circuit test : V=2400V, I =03 A, P=230 W
Short-circuit test : V=70V, I1=188 A, P=1050W
Determine the primary voltage, real and reactive power input, and efticiency,
when a current of 12-5 A at 240 V is drawn from the low-voltage side by a load
of O-8 p.f. lagging. 20

(b) TH F-%e rfafm eme YEwm 10 A il R vR (dig) 9 YoM dal 2 U9 3l
AT-2-87 ells (Ye) dleest 400 V B| 19 Teqes w1 =61 §1d i
(i) NEq = dieds
(i) W& ARo THo THo U
(ifi) €™ qel IRo THo THo HRI
(iy) TET 34, 541, 741 Td 99l BMIHF 3o THo THo YN

TP A LTE] 33 4
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A three-phase uncontrolled diode rectilier supplies a constant load current of
10 A and its supply voltage is 400 V line-to-line. Determine the following

performance measures :

(1) Average output voltage

(i) Supply r.m.s. current

(i) Supply fundamental r.m.s. current

(iv) Supply 3rd, 5th, 7th and 9th harmonic r.m.s. current
(v)] Supply current displacement factor

(vi) Supply power factor

(vii) AC power (supply power})

(viti) DC power (load power)

3 3(c) B 9T Mg R-L-C 9fwy W fg=R hifsig, @l

Ic=10A, R=2Q, L=1H, C=05uF, i, (07)=0

T . oy . d?v n
[T o &€ B = 9T v (O )’E(O )Qad—z(o ) ITd iU
t

Consider the R-L-C circuit shown in Fig. 3(c), wherein

Ico=10A, R=28, L=1H, C=05uF, 1; {0 )=0

2
Determine v (07), % (07) and d—; (0") after the switch is closed.
it dt
%o | -T
Ip i icY
ISC"D R L ),
v

f3 3(c) /Fig. 3(c)

[ S G

20

10

71 ¥T Eid g

g fora=a hifs | foreft oft gadian ageae fime a01-% 9 & 1o7T DSB-SC Aigield qu1-§9 qul

SH4g T DSB-SC Aigha all 1 TaH Q9|

TehF P Bt/ | 33 5

[ P.T.O.
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Explain and differentiate between the single sideband (SSB) modulation and
double sideband suppressed carrier (DSB-SC) modulation. Show the DSB-SC
modulated waveform for any chosen baseband signal waveform and spectrum
of the baseband and the DSB-SC modulated wave. 20

(b) ETH f(f) = u (sin2t) 1 ATA™E IEHH [T hIfoT |
Find the Laplace transform of the function f(t) =u (sin2t). 20

() T3 4(c) " i e iy 4 v, fog | 3{Ed dices 3 HIv

Find the average voltage at the point V, in the circuit given in Fig. 4(c) :

+ 15V
1 k€2 &
VAAA — v
) 7(
— - 15V

VAVAVAVA
v{f) = Ssin wt 1 kQ
W = 2»nx50 E }, N N
Vz = 2-:0V, SIUHIedS (Zener voltage)
= V=0V, HU Fredst qrd (Forward voltage drop])

IEE] 4(c)/Fig. 4(c} 10

"dUis—B / SECTION—B

5. (a) T4g $ifse ff AB+BC+ AC=AB + BC.
Prove that AB+BC+ AC=AB + BC. 10

(b) T IR U 1 kW 0T WX &l O - 8 AT 9ot Tt W 3 200 V r.m.s. & €
Jiedsl T YHTId R @1 8| YTk @Ud W @+ FH & U 98 266 91t Fax 0. 95 Sfim
deh e % T YR & §AE @ik ufeme Srear 81 afte ofom= &1 yer (3R stemE

YTHdl) Fd18E d41 50 Hz YT YR W g8 AH [ i

An 1ndustrial consumer is operating a 1 kW induction motor at a lagging
power factor of 0-8 and at a source voltage of 200 V r.m.s. In order to
reduce expenditure on power consumption, he wishes to raise the power factor
to 095 lagging by connecting a circuit element in parallel with the load.
Indicate the type of the circuit element (inductive or capacitive) and find the
value if the operating frequency is 50 Hz. 10

TSI - BB TB1 33 6
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(c) (i) < g W yarEd o am 3R ieds d-w % WY IR Falel =h! HIIYUIE ] IV
I | =TeM (hedH) Fl 9ad A Téd B

Explain the operation of Boost converter with voltage and current
waveforms across the Boost inductor. Assume continuous conduction.

i) =R = s Naw st F &t F gaa o dees gl =em A

Derive its output voltage equation in terms of duty cycle and input voltage. 10

(d) TF tgfiee miglad fama, ™R sifaciesin W e ™1, 44V RER-8-RRR 9 6 e
qivmr@m%lw%m(awﬁﬂ)ﬁﬁmﬁ@ﬁﬁr@tw% q9 6 V &1 HIged oTe,
yfeerd Aiged 3t fire-w-firer 9% &1 sWiglda aes diedst J1d HiT |

An amplitude modulated signal, viewed on an oscilloscope, has a crest voltage
of 44 V peak-to-peak. The bottom (or trough) point of the wave measures
6 V peak-to-peak. Find the modulation factor, percentage modulation and

peak-to-peak unmodulated carrier voltage. 10
(e) TF T3-gR @ % z- e (Wfed) =+, 3% ABCD Wi=@l & U2l H, F1d i
Obtain z-parameters of a two-port network in terms of its ABCD parameters. 10
6. (a) (i) T=7 6(a)d fu Ty afmy ¥, v yidiu® J yarfea € arefl irgd foegd ar & " =6 7or
=NEL

Find the value of average current flow through the load resistor for the
circuit given in Fig. 6(a).

(i) Hd Q YaTTed B STell 3R THo THo URI < HIA =hi UTH =hif(Y|

Find the value of r.m.s. current drawn from the source.

A Dy A Do 320 ke2
v(t) 320 sin wt )
= 2*1+50 T ¢

) —— 160 V

KD;; EDq

=4 6(a)/Fig. 6(a) 20
(b) T Hat gl g aftta ¥gs e g fver a3 Te S wen AR W e STgishdl
F1 Fgmro 'ﬁﬁ‘l :
yin) -+ yln =1 - 3 yln -2 =~ x[n] + 2x [ -

Determine the transfer function and therefrom the impulse response of the
causal linear time invariant system described by the difference equation

1 3
y[n]—zy[n—l]—gy[n—_2]=—x[n]+2x[n—-1] 20

STt BB/ 33 £ | P.T.O.
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(c) (i) OP-AMP Ygtw dF o9 3T 31 9iuy faa a9150)
Draw the circuit diagram of Wien bridge oscillator using OP-AMP.
i) Al IR M AW O- 1 uF &, d1 1115 Hz % fora gle = Tow R =1 919 31 i)

Find the value of R to get a sustained oscillation of 1115 Hz. Assume that
the value of the capacitor is O-1 uF. 10

7. (a) TrE [ ¥ {agdE & @ JadhE &7 e g g g9 T R
100
0

H
P
T A ] R &Y H Alvead IS 3 ferrent 1, 1 B o1 w1d <hifsie o 5 2 & feed =
FHEFUT 1 I R Gk | Tih v Fl ekl o fogaeiiera 59 41 x 1077 H/m 3R

8.854x10 % F/m 2|

-+

—
i

cos2x10't +B2)a, V/m

H = cos(2x1071+B2) a4, A/m

i

The clectric field and magnetic field in free space are given by

100

E = cos(2><107t+[32)61¢ Vi o
P
HO _ _ 0 ~
H=—cos2x10"t+B2 a, A/m
P

Express these fields in phasor form and determine the constants H, and (3
such that these fields satisfy Maxwell’'s equations. The permeability and

permittivity of the free space are 4nx10"' H/m and 8- 854 x10'2 F/m
respectively. 20

(b) J-K T&I9-9cd h1 SEIAIA T g¢ HI¥ HshAU T 3R woor ym Sifse, fea s
TEAT H Hig 7 1 TUHT ST "

000, 001, 011, 100, 101, 111

Find the state transition diagram and realization using J-K {lip-flops to count
Mod 7 1in the following sequence :

000, 001, 011, 100, 101, 111 20

(c) TH 230-V, 10-hp Slo Hlo HN A1 36 A &1 g4 YR ol ® 99 a8 3191 Fuifa qrer,
I 7Td 1200 r.p.m. W 9eH | AR gihe g0y 0-2 Q 3R dilfis Fieg il +
yfig 0.1 Q 2| Jaehia s &l as a1 s g&Far g

() afs Fg /I 20 A F1 A3 UR wd) 8, a1 39 TIfd J1a Hifere )
(i) 38 TS s1EEd] § foha sl (27 fasfia gran 27

e P K] 33 8
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A 230-V, 10-hp DC series motor draws a line current of 36 A, when delivering
rated power at its rated speed of 1200 r.p.m. The armature circuit resistance 1s

0-2 Q and the series ficld winding resistance 1s O-1 2. The magnetization curve
may be considered linear.

(i) Find the speed of this motor when it draws a line current of 20 A.

(i) What is the developed torque at the new condition? 10

8. (a) TF 400-V, 3-%s dgfcld Ed Tk U0 HIleld A-F-dee ¥R ¥ a1 7, fSwah gidenym
Z., =10£+45°Q, Z, =10£0°Q A Z_, =10£-45°Q 7| A3 U (B ®9 H),
Fcl Gishd (ATdfaeh) TR Yiqard! 9rel Jid =hifsy |

A 400-V, 3-phase balanced source is connected to an unbalanced A-connected

load of impedances Z_, =104+45°Q, Z,.=10£0°Q and Z, =10/-45°Q.

Determine the line currents (in phasor form), total active (real) and reactive
POWETS. 20

(b) (i) OP-AMP 1 3941 {d TY Th SSUTH theed ol TRUY <3 sH13Y | $9% WS f; = 300 Hz,
fu =2 kHz & U9 9R& U dleY (THE 7H) 4 2

Draw the circuit diagram of a bandpass filter using OP-AMP. Its
parameters are f; =300 Hz, fi; =2 kHz and passband gain is 4.

() afe FufFX *1 9[ 0-01 uF 2, @ Q il HHA A =S|
Calculate the value of Q. Assume that the capacitor value 1s 0-01 k. 20

(c) Tat td TeRm agfcas WAl § 3iat T8 <IN | TUeR Fgless Whdl & Jud 3 fgdia A
% faator ®ed = TN W FUA shifee |

Differentiate between stationary and non-stationary random processes. Give

the properties of the first- and second-order distribution function of stationary
randoin processes. 10

* ok K

ST P- Gt/ 33 9 SB8—520
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