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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, THR:
choosing at least ONE question from each Section.

E are to be attempted

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 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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LTuis—A / SECTION—A

1. (@) UF Fufaaed Ae@ = JaEE s9iaa Jfdew = fem w8

The reduced incidence matrix of an oriented graph is given as

(i) @ T80 |

Draw the graph.

=

O
O
-1

!
O
O

(i) 38 ATer@ ¥ Tohaa 4w 27

How many trees are possible for this graph?

1
=]
O

(iii) =g-ug=d (2r8-U2) Hiead feiigu)

Write the tie-set matrx.

(b) = T3 1(b) | =eiU U GF F WED AN S{RAI, h(n), FEfaw o 2
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Determine the overall impulse response, h(n), of the system shown in Fig. 1(b)

below. (Given that
.

hy (1) = o{n) f—()S(n ~-1)

D,

hy () =0(n)—0(n—-1)

S

hay(n) = (é) u{n)

Na (n)=(n-1)u(n)
he () =

SRl §(n) Td w(n) FEI: ThHd AT 97 Thd I€ (B9) Fd () 21

where o(n) and u(n)

step signals :

—3 hy(n)

(c) T oM 9 Hewad gHIEm F qeTEa ®Y Hodd iR

-

o(n)+nu(n-1)+0(n-2)

denole,

hy(n)

&= 1(b) / Fig. 1(b)

Derive an expression for

Ampere’s law.

N BSE- 12 ETBT 5 1

respoetively,

hi(n)

Maxwell’s

equation

10
the unit 1mpulse and unit
10
ha(n)
hs(n)
in integral form from
10
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(d) =@ 1(d) % T e @ Iedd THRE SISl &l JAlS (HAde) fhar T
(hie2) ®, @ 9Ray H \lear F1 quig Hr
FAE-PEE B0 O Wit fen en 8 oerne % e v,

gHIE HI U [, HEd

T |

Two ideal and identical junction diodes are connected as shown in Fig. 1(d).
If the current through the reverse-biased diode 1s Iy and 1s constant, explain
the circuit operation when both the diodes are connected 1m forward-biased

condition. Assume Vy =25 mV, V, =07V and n =1 for the diodes.

Vi V)
<t >
D) D
K
vV & 50 mV

4 1(d) / Fig. 1(d)

2| afe fed-amygs
WU, 9« M TS
=2omV, V, =07V 3 =l

(e) = uftmmaW (3feH) Z, =5Q W Z, =(5- jX) Q AR ®9 H S T T 9Ul G

qitqY o) AufisH H Tk idael Z4 = (625 + j1- 25)9@1@:?

qu} ek IiUY @l T 100 V, S50 Hz Jeamadi gwls 9 Siel 7141 | 1A (W) )
§ X~ 6 uiften (Fufee) =1 49 g i)

Two impedances Z; =5Q and Z, =(5—-jX-)Q are connected in parallel
and this combination is connected in series with Z,; =(6-25+ j1-25) Q.

Determine the value of capacitance of X to achieve resonance if the supply

1s 100V, 50 Hz.

2. (a) T3 2(q) ¥ <ot m ufmy A afe oie ity R, o =it &9 (Yrer fefueH) 36 9@ 2,
dlcdst Vbl Hid 3ld hifsiy;:

For the circuit shown in Fig.

the load resistance R; 1s 36 watts :

5 Q
— AW

+ V-

v 203

10 Q
WA

o §2

SVAYATA A

%49 <f‘~>2v1 %QQ %R’L=4£2

oM ST G- c%é)ra*%/ 51

(BB

2(a) / Thg. 2(a)

~a (Fee) fvan T 81 3

Tt

2(a), find the value of V, if the power dissipation 1n

10

10

20

[ P.T.O.



https://prepp.in/

www.prepp.in

prepp

Your Personal Exams Guide

(b) TF Tad-G99 Telo o 3o a3 4 MW x(t) W@ Mg y(t) =

et g

TIRgd 3awa gl g1

Consider a continuous-time LTI system for which the input x(t) and output y(t)

are related by the following differential equation

T - U2 Rl 37iehd (Teile) o @3 <Rl 3T1aT 31k, At), e

d”y(t) _dy(t)

dt “ dt

—2y(t) = x (1)

feafaa qre o fere Jird iy ;

Determine the impulse response, h(t), of the system for the following cases by
plotting pole-zero pattern :

(i) 3 TGH (Fied) B

The system 1s causal.

(i) @ W (LA

The system 1s stable.

) B

(iti) o A q@ T (S

(c) T 2(c) ¥ YeRRId qRUy 7 i Ziad ¥ <@d gu Ui

2ad) 2 A 8l Bgeh (Fiee) )

The system 1s neither stable nor causal.

20

g R, & H

SIC ¢

10

A1 HifT | Jiaue

R, U4 R, % Y& hl IU& HINT) B =99 W h;, =1 kQ W) qfmy A qfaliy R, & 99 W

feoqufi st -

For the circuit shown in Fig. 2(¢), calculate the resistance R, as seen by the
output terminals. Ignore the effect of R} and R,. Assume } =99 and h;,=1 kQ.
Comment on the value of R, of the circuit :

M-ETE- 0233151

5
VW
J

“""VCC

7 A
E:
LY

10
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3. (a) T 3(a) ¥ 2 MU H9ce gfgY 1 ge qra ufmy wm Hifve, agwia i (Ffe) 5

R-TR 1S h HHE Td =hIST -

Obtain the dotted equivalent circuit for the coupled circuit shown in Fig. 3(a)

and hence find the voltage across the capacitor : 20
o 82 O 52
% 3 c AN
C D
i5Qq [€4ad] b
' 4P e | SO V)
q
+ +
1020° () () 10£90°
—— —j10 &

= 3(a) / Fig. 3(a)

(b) (i) & = A = quHie fefaiea g

3%h TIA <1 dicds] WIeT dd UM Ud NetaeH 7o (SefhiRmme ) F1q hifs

A transmission line has the following parameters :

Z, =(200 - j200)Q, Z, =200

Determine the voltage standing wave ratio and reflection coefficient of
thie liney

(i) (1) Toy = +1 by fafau )

Write the significance of Smith chart.

(2) e G lTed, SEeh] UfaRle 100 Q 7, Uk &g widansn Z, = (100 + j100) Q &l U
1< wfa0y & 93e 4a1 2 | 3T Tl SIE ol TS X Td Shifere | gfe R 1 91 ot 9T
HIT| VSWR = 2:6 HIHU |

Find the length of x of the 100  transmission line which converts a

load impedance Z; =100+ j100) & to a pure resistance. Also find the
value of the resistance R,. Assume VSWR =12-6. 20

N ESG i ETB1 51 5 [ P.T.O.
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(c) T 3(0 H ST 71U qimy A dices V, & e Haree ] Bl @ @ emer ft @i
3YT-TFY ] 3Ry HIFT| R =

, W= Td V; =10sin wt :

1
VLC

For the circuit shown in Fig. 3(¢), get the expression for V,. Also sketch the

L
C

output waveform. Assume that the op-amp is ideal. R = E, W = : and
C JLC
V. =10sin wt : 10
L R
— 00— WV

3 3(0) / Fig. 3(c

4. (u) TTH dha (Fed BEA), x(n), I@ HGC TGO HA 2-HTHHE &

Determine the causal signal, x(n), having its z-transform

X(2z) = : 10

(1+z 1) (1-271H7

(b) () WEWEH U, =1,¢, =8TW o =025 pS/m 21 AG 701 3mafd 16 MHz 3, q F="O
Fares (M9NYH HiRLZ) v &1 TH F1d hifs

Determine the propagation constant y for a material having u, =1, &, =8
and o =025 pS/m, if the wave frequency is 16 MHz.

(i) ghtE % fog fer 2w § %1 9M 1-6 MHz 31t R fearfee, 9fd o = 382 MS/m @
u, =121y T3 a0 T w F 71 off o)

Find the skin depth 6 at a frequency of 1-6 MHz in aluminium, where
0 =382 MS/m and p, =1. Also find y and the wave velocity u. 20

M—-CT G-t~ B/ 51 6
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c) T 4(g # ewiy T fu-Ury gfmy A e dees % fau sas i egeaia Hifve) 71w
Ri=1kQ=R,, Ry=1K W@ R,=2K @41 V,, =1V &, & V, %! T =hIleC:

For the op-amp circuit shown in Fig. 4(¢), deduce the output voltage expression.
Calculate V,, when Rj=1kQ=R,, R;=1K and R4=2K and V;, =1V : 10

NAVAVAVA
R4

TN

Vi nc K 2 i Vo
A

(d) =R g 9§t e @ (Wi 98) 6 e fag (x y 2) W TE vavm (TR

ifga=<)

If a propagating wave in free space has a potential gradient at any
point (x, Yy, Z) as

E=(-1-2v3 j+3k)e /9" (J3x -2y -32) V/m

€, al F1d hifsli—
then determine—

(i) TR e SR Teum;

the vertical direction of propagation;

(ti) TERYT qUT 1 qUIGEA
the wavelength of the propagating wave;

(iti) F=T T H G,

the frequency of the propagating wave,

(fv) TTFEAT 71 TE TG o Hiew |

the phase velocity and phase velocity vector.

x, y aUl 7 Teamet O syl 97 ©E U = 87

What are the apparent velocities and wavelengths along x, y and z directions? 10

M ESE 0 BTE 51 7 [ P.T.O.
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@[uis—B / SECTION—B

5. (a) T=fdiEd geflom som F SOP 2d #l =HadiFa € -

f(A B, C Dy=Ym(2 3, 8 10, 11, 12, 14, 15)

=[AdHhd S Rl FAd NAND 712 =6 5grmar 8 Trmf=ra $ifsm)
Minimze the SOP terms given for a Boolean function

flA B, C D)=Sm(2 3, 8 10, 11, 12, 14, 15)

Implement the minimized function using NAND gates alone. 10

(b) deawd® (THRME) WX &+ V-9 (Hd) ® 30 41 G0 87 V-9 F1 ARG ST e
qeerTfl WikE T (Wfifen wa wfi wer eet) aFl # enfy e difsm
What do you mean by V-curves of a synchronous motor? Draw them showing
the leading power factor and lagging power factor regions. 10

(c) T3 5(c)ﬁaaﬁqquCREﬁ.§¥ﬂm 10 A/us 21 38 100 V fer a1 99 w@ de wfaly

R =50Q 4 T=fera fan s &)

The SCR shown in Fig. 5(¢ has a g% limit of 10 A/us. It is to be operated

irom a 100 V d.c. supply with load resistance R = 50 Q.
(i) SCR & Q& gareH % 10 IR TRehed (T8 38428) L =1 =JAdd T 1 BT 7

What i1s the minimum value of load inductance L that will protect the SCR?

() Il T R C, ISl SCR & HRX-IR 18 el s AR R, = 500 Q%,aﬁ%% g SCR
t

+ Yuiard FeTe g T8 R UG (T8 32909) L 1 9 1 B 7

If an R,C, snubber is connected across the SCR with R, =500 Q, what will

be the new value of load inductance L to protect the SCR against %I ? 10
{
L R=50Q
—F00 I —"VWW

V=100V SCR

<

5 | g

= 5(¢) / Fig. 5(¢)
(d) ™ HGAYE (AM) Td TG Higalw= (FM) @l qei i)

Compare Amplitude Modulation (AM) and Frequency Modulation (FM). 10

N EVE- 7 BT 51 8
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(e} % 20 hp, 230 V, 1150 r.p.m. Elo o < A ¥ IR 91, =R GHFR 3THER 9 A1
882 =R Frgael &l W= YUy wialy 0-188 Q 21 fuia =@ wa fFuifa 9 m
AT A1 1 HH 73 A R AT Hiwg A9 1-6 A R | PR --T=r &5 -3 Y oM e )

A 20 hp, 230 V, 1150 r.p.m. d.c. shunt motor has four poles, four parallel
armature paths and 882 armature conductors. The armature circuit resistance
1s 0-188 Q. At rated speed and rated output, the armature current 1s 73 A and
the field current 1s 1-:6 A. Calculate the electromagnetic torque. 10

6. (a) &7 6(a) d =onig g wftay i gg=nfe| 3% afqy %1 didw foerm s afs v, =5V dw
R=5kQ =Ry, & d 9 { ©d V, =l TUET [ :

Identify the circuit shown 1in Fig. 6(a). Briefly explain the same. Calculate the

current 1 and V,, f Vp=5V and R=5kQ =R : 20
VR
Rp
2R CAAANA—,

i 6(aq) / Fig. 6(a)

(b) TF 10 kVA, 50 Hz, 2300/230 V Taau giontvg (feeiegs@ 2rawift) & yidiy wd s7o
qiema (foedd) Feriatad 2

r =396 Qddl r, =0:0396 Q, x; =158 Q Ul x, =0-158 Q

TG 1 39 dicds W 2 5 dieds dieieT o Sifd il &

gfponfie (Frawri) My kVA, 0-8 p.f. 9w (i) @ =1 9iees & at® R ! T8 il
21 g Z99d & 3-9R 230 V 9418 W@ & TAu 1ewdes 31 diees & 0% &l dlees JATd hioid |
qiedst e (VeieF) gfaerd ot Fma it |

The resistances and leakage reactances of a 10 kVA, 50 Hz, 2300/230V
distribution transformer are

n =396 Q and r, =00396 @, x; =158 Q and x, =0-158 L
Subscript 1 refers to HV and 2 refers to LV winding

The transformer delivers rated kVA at 0:8 p.f. lagging to a load on the LV side.
Find the HV side voltage necessary to maintain 230 V across load terminals.
Also find the percentage voltage regulation. 20

(c) =3 @ FA He-digs <@ F1 gardd FM SHigaet Fl @@ w4 Fl w8 Hifag |

Explain the operations of phase-locked loop used as FM demodulator with neat
sketch. 10

NETE &I 51 9 [ P.T.O.
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7. (a) o Tdo To & Tl 8¢ Ffufgd wel (%aeH) @1 3I=d Fo Telo To FRI TALTH

(Trremst) it :

What is a PLA? Realize the following functions using an appropriate PLA : 10
1 =AB+CD
fo =AB+AB

fa =AD +BC+BD

(b) TE 200V, 875 r.p.m., 150 A i J¥% &9 ¥ Il Elo Hie HIE Hl HHR Ty
0:06 Q%1 A & AR i F1 T Tha-wawd (fma-ws1) ol Fafd (et Feiee) o
fesartl gra W (Fie) e Ry fas Resrll & 240 V, 50 Hz JomEd gm a8 e
(392) feam B AR 40 H Hdd Td RuA-H AHE g 9 i

A 200V, 875 r.p.m., 150 A, separately excited d.c. motor has an armature
resistance of 0-06 Q. The motor armature terminals are fed from a single-phase

fully controlled bridge rectifier. The input a.c. supply to bridge rectifier 1s

240V, 50 Hz. Assuming continuous and ripple-free armature current,
determine the following :

() fuffa sd-mpl @@ 750 r.p.m. & AT SCR 1 Sa@ S0 (HEiT Uiet)
Firing angle of SCRs for rated torque and 750 r.p.m.

(i) Treifa s&-3mgel ©d -500 r.p.m. % A€ S H0 (FERT U

Firing angle for rated torque and -500 r.p.m.

T8 Tifu % " Y diee aafen w fBr o Hie Jicds A1 T gAiNIa 1 T8 ¢

Assume that field winding of the motor is connected to a constant d.c. voltage

source. 20
(c) a4 W@ (FT32 qigs) W TH diaw Rogufl {eriEn
Write a short note on white noise. 10

(d) T TEHA-yaed (fe-%e) $a-fos anfer a1 gdius (FFR-dd 39el) T & iU,
STH T 20 Q 2, # Wfth 9EH F W@ 21 Slo Hio B diceal & AW 600 V 3| Fld FdfTu=h
) 500 Hz &gfd W@ 500 V r.m.s. diced ¥R (F€) W @ FHEA1 2, dl [Afdiad 11d

o
hiTeTg,

A single-phase full-bridge square-wave inverter is supplying power to a
purely resistive load of 20 Q. The d.c. source voltage is 600 V. If the inverter
is to operate at 500 Hz with an r.m.s. load voltage 500 V, find—

() 3traes afs s fF s (Sg) s e B g

average power absorbed by the load,;

(i) 3Had gia ar (S 1 13 wih-&1 T8 A1)

average source current (assume no losses in switching);
(iti) T oo &t eTEas 91

average current of each switch. 10

eM-BSG- =375 51 10
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8.

(a)

(b)

(c)

TH 3-Te (THhell), 4-116, 50 hp, 440 V, 60 Hz, Y-FIrird W07 (SH) 92l 1 9fa o
U (Yer) Frefefeaa 2
A 3-phase, 4-pole, 50 hp, 440 V, 60 Hz, Y-connected induction motor has the
following parameters per phase

n=010Q,  x;=035Q

ry =012 Q, x5 =040 Q

T @ 6 LU ER 479 1200 W UE guiics wilth-81 950 W B | 36 1fafies 501 R (+018) | Hie
F1 T34 910 18 A, 0-089 qy=rmd! Siixh Teh (ST uTat Thered) & | 519 7122 2-5% T (freg) Wy
HTEW 2, Al M9 A 9R TS Witk 076 (I7e] Heaed) 1 qF T4 FIf g

It 1s known that the stator core loss amounts to 1200 W and the rotational
losses equal 950 W. Moreover, at no-load the motor draws a line current

of 18 A at a power factor of 0-089 lagging. When the motor operates at a slip
of 2:5%, find the input line current and power factor.

T FA™-A FH 9wy 100 V &2 g gia (o e IF) dleedl §R1 Y5 (T=AT8) TTH 3
T 2 A wF 2Aufipn R-L A, MO R=05Q W L =1 mH 2, & IR TE™ =X &1 2
R e g 37a0d 3 ms H 1 ms ON Toufd 7 war 81 3Tas R (ee) dieedn, Aftmnan

U =HTH 9R (F18) 91 a9l e TR (SAT8) 91 o 7 F1d SHise | I8 w6 = feaw
g W A= B

A class-A chopper circuil is supplied from a d.c. source voltage 100 V. The
chopper supplies power to a series R-L load with R=05Q and L =1 mH. The
chopper switch 1s ON for 1 ms in an overall period of 3 ms. Calculate average
load voltage, maximum and minimum value of load current and average load
current. Assume continuous current operation of the chopper.

e Algae@ (FM) 3 M-whfy @ S-uwis &1 9o fawr @ $ifvm

Explain in detaill about pre-emphasis and de-emphasis in Frequency
Modulation (FM).

* Kk K

20

20

W ETE - Se/E] B 1 11 7BS—520
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