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ELECTRICAL ENGINEERING (PAPER-I)

rT“im.:: Allowed - Three Hours | Maximum Marks ; 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

[Please read each of the following instructions carcfully before attempting fuestions)

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

Candidare 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 guestion [rom each Section,

The number of marks carried by a guestion/part 13 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 i the space
provided. No marks will be given for answers wrillen 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
it the Question-cum-Answer Booklet must be clearly struck off,
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EIE—A / SECTION—A

1. jo) B 1= § femm w oy 5 oo, o8im % wig (Beid) &1 3w s gu 5.0 & wlades 3
waTTEa g, v T FR T e wee st e (Rem) s sedn s il
For the circuit shown in Fig. 1{a), find the current through 5 £ resister by using
Thevenin’s theorem and verify the same by using superposition theorem.

5 51
A A s
£
=40V 20V - i J_f-':ﬁ ,
o B, T Lt g =30V
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ElaoaT Zgo ”lé 40
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20
79 1{a)/Fig. 1l(a) 10
(b) UF HaAa W (e erd) Fmer xff) fHE 1(b) A e T R e e 4§ g =

fil - x(f] wefld —t)
(i) xit) &t - L)

A continuous time signal x(f) is shown in Fig. 1{b). Sketch and label each of the
following signals

(i i) 2 -1
fit} [t} 5(z - )

e

2 0 2 4

=

Fm 1(b)/Fig. 1({b) Lo

fc) Treren R e el gam T % T s o 3 sl w i Sl g, alE
%o O po W Yaw e § Bl we R

Show that for a distortionless transmission line, the attenuation conslant o

does not depend on frequency, whereas the phase constant P depends linearly
on it. 10
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i) FEmo1(d) # few g afory % fem—
(i =TT WE TR T-E S,
(i) Frin diees ain-w w1 afEa 9 e S
uliey § 2MlE =) sy 9
For the circuit given in Fig. 1{d}—

fil draw the input and output waveforms;

iy find the average value of the output voltage wavelorm.
Amsurne that the dicde in the circuit is ideal.

G600 +iaV
J-— AW ——I3 -
~2 u[s) = sin @l yl/
15 W

= 2+507

2 kil
73 1(d)/Fig. 1{d)

10
fe) TF 15 hp, 220 V, 3 %, 50-Hz, 6-919, Y-F4m8 W0 "z % wfH e ares oS fag m
%
K =0-128L) ro =0.-0935 1}, {x; +x53]=0-4965, r, =183 0, Xy, =802
wtener T, T whie wifrt (fecidim o o) 5 e g 30 e S fo o um v
wian, Y T e |
A 15-hp, 220-V, 3-phase, 50-Hz, 6-pole, Y-connected induction motor has the
following parameters per phase :
ro=0-1280, rf =0-0935Q, (x +x4)=0-496Q, r,=1830, x, =80
The rotational losses arc equal to the stator core losses (hysteresis and
eddy-current]. For a slip of 3%, find the line current and power faclor. 10
2. faj TEEE HeH
FIWXY.Z)=20256 7 814 13)
= e —
TR B | e i R e R L
(i) e ataent i,
(i) e NAND T2 w1 3qdm # gu = G-wle wew el $ifa)
i s et 33 3 [ P.T.O.
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For the Boolean fusiction
FIW. X Y. 2y=aXZ0 2 56 7, 8 10, 13)

fij find all the prime implicants;
fii} give minimal representation;

{in} find minirnal two-level realization using NAND gates only, 20

() (sl g HIEA 1w A R T e, e o A e us o wmem i
sareh) TR ZERTE B OWTYT 9 BT

What is meant by an infinite transmission line? Also, explain the lerm
‘electrical length' of a tranamission line. In what units is it measured?

i) 1 MHz T =T 20 S w0 J wEa 5 g wms = Raton Fifae, of s
w=0-7ctl AH WL e =3 x10% m/s,

Determine the electrical length of a 20 m long transmission line operating
at 1 MHz, if u=0.7¢ on the line, Take c=3 x10% m/s. 20

o) HIFFERTT ST WA G Egﬂi'l CANEEEr e A e o e B 2 T B e o o B 6

[Mscuss the properties of a prebability density function. What additional
features a normal distributionn has? 1

3, fu) TE 30-KVA, 2400/240 V, S0-Hz, THEE-w geeni 8 Relmlis wliem sind um e
m
Fra-afms Em - V =2400V, T=03 A, P=230W
WY-UY WA V=70V, =188 & P=1050 W

gl Aieea, drargs vd ulfirare o FEm s e I i, W 240 VIR 12 5 A am T
Aleds o e 0. 8 @A uE e an (w0E) 3 | e g
The following test data were taken on a 30-kVA, 2400/240V, 50-Hz,
gingle-phase transformer |

Open-circuit test | V =2400V, 7=03 A, P=230W

Short-cireuil test - V=70V, /=188 A, P=1000W
Determine the primary voltage, real and reacltive power input, and efliciency,
when a currenl ol 125 A at 240 V is drawn from the low-voltage side by a load
of O-8 p.f. lagging. 20

by T T-Uw abafm mEts EREE 10 A ) TR O (FR) W WE W # T s

AEA-Z-A54 el (W) Hieds 400 vV §| Fm froes omt = o3m Fiy e
() sEa Tl Ee
fii) Wed HMe THe THa HIJ
fri) e TE @ARe THo THe YT
fiv) ued 391, 591, 7A U4 9F FHIHE e THe Tdo HH]

LA i = e B 4
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(U} SR EH] e s
(ui) W& 9E e

(uii) Teo Hie AR (VEH TTET)
fuiiy Ele ®io 9= (FE &)

A three-phase uncontrolled diode rectifier supplies a constant load current of
10 A and its supply voltage iz 400 V line-to-line. Determine the following
performance measures :

iy Average output voltage

fii} Supply r.m.e. carrent

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

fi} Supply 3rd, 5th, Tth and 9th harmonic r.m.s. current

) Supply current displacement factor

{ti} Supply power factor

fuit) AC power (supply power)

friri] DC power (load power) a0

e} T 3(c) § =E M R-L-C Wiy W Few $ife, @6
Io=10A, R=20, L=1H, C=05uF, i [07)=0

[Cye % g B 3 g v (0" J, ----- {D ]DH—(D *) 3 i

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

I;=10A, R=2Q, L=1H C=05puF, i [07)=0

: : O 7 d2
Determine v({07), — (0" ) and {07 ) after the switch is closed.
o t=0 at®
Ig T'L+ fr:i _T_
(1) Rz & % T i
717 3(c)/Fig. 3(e) <
4, (o) U TwE-4% (SSB) digem «n fR-owE-dz fee 9w (DSB-SC) Wigew # %9 sl 89
Tl T difen ) Gl o SoiEiET Swde foe -5 % o DSB-SC nighm T-F e
waz vH DSB-SC Alglem mn 1 wey i)
S i caly O R T e i 5 [ B.T.O.
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Explain and differentiate between the single sideband (S3B) modulation and
double sideband suppressed carrer (DSB-8C) modulation, Show the DSB-5C
modulated waveform for any chosen baseband signal waveform and spectrum
of the baseband and the DSB-SC modulated wave, 2]

(b)  FEW fit) = u (sin2t) T ATEE FEEH T wT)
Find the Laplace transform of the [uncton 1) = {sin 2§, 20

fof T 4c) Ry oafme § v, fag @ i St Sl
Find the average voltage at the peint ¥, in the circuil given in Fig 4(c) :

+ 16 W
1 kel
WA
AT
ulf] = Jsin wt 1 kel
w = 2emsil "'_"-_f e
Ve = 25 V, 7 91727 (Zener voltage]
= Vpz = 0V, SHERH T (Forward voltage drop)
= 4(c) /Fig. 4{c) 10

HTEZ—B [ SECTION—B

5. (@ Tog f1fm % AR + BC+ AC= AB + BC,
Prove that AB + BC+ AC = AR + BC. 10

(B) UF RN I 1 kW IR B w1 0- 8 @M arer S @ o 200 W oromes. T ER
divas W W U@ R| WAL G T = FH F o fer 98 3w we e 0-95 @i
% F5H & fon ur % gomin i o sem ) ik ofte w5 gen (Il s
uTiEAT) =AY, A9l 50 Hez W=isa @l w s wm 3 il
An industrial consumer is operating a 1 kW induction motor at a lagging
power factor of 08 and at a source voltage of 200 V rm.s. In order to
reduce expenditure on power consumption, he wishes to raize 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 Hez. 10

SRR EEB 33 6
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(el (i) W vEs § yEifen gy um ol Sees win-w9 % WY g2 FEL ) wEwme @904
FIfs ) STeH (hEEE) F T 5E aEd

Explain the operation of Boost converter with wvoltage and cuarrent
wavelorms across the Boost inductor. Assume continucus conduction.

i) =1 = s FEm diede & vl § e Frin Seee wiee wgees i
Derive its output voltage equation in terms of duty cycle and input voltage. 10
(d) T e wighad fiue, Bl aTEeRs w3 T, 44V R -AER T R

Treda TETT | T & o9 (HgE 7o) s W g - a% w9 6 VR Wiged T,
e Higer 3R frn-A-Erm 9% 9 swiglhaa SE% Seds 719 S|

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
6V peak-to-peak. Find the modulation factor, percentage modulation and
peak-to-peak unmodulated carrier voltage, 10

(2] TF Ti-3m o9 F z-urEen (Yded) W, S9% ABCD WEEl % 98§, 9 i
Obtain z-parameters of a two-port network in terms of its ABCD parameters. 10
6. (a) () T 6(a)F R iy &, ww wkeve § vl @9 A ohew g g s g mE
ERE LAl

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

fii) Hia 8 TETEE T AR e UHe Mo W F AW W1 W Hifem

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

Iy I 320 ki
u[f] = 320 sin wt
Ly = Zegie S

160 Y
\ D, T
T3 6(a) / Fig. 6(a) 20
th) T st wfrem gro il Ra el g Freew a9 % fom afery wew oy SE e s

=1 fasion Ffa,
y[n]—%y!n—1]—§y[rr.—2]n~—x[n]+2x[n—1]

Determine the transfer function and therefrom the impulse response of the
causal linear time invariant system described by the difference equation
1

in] —
yin =

y[n—]]—%y[n-.—2]=—x[n1+2x[r.!.—l] a0
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() i) OP-AMP wgw 47 T siifiee 57 wforg feg s9mm)
Dirasw the cirewit diagraomm of Wien bridge oscillator using OP-AMP.
) TR FFRE = IR0 L uF E, A 1115 Hz F Af6w 950 F fae R =1 o= 39 #if)
Find the value of F to get & sustained oscillation of 1115 Iz, Assume that

the value of the capacitor is 0.1 pF. 10

7. (o e e £ (dyde dgoud Jefig 48 e wflere g sn g #

B =1 oo 2107t + e, Vim
"
H, g
H=—lrcos2x107t+ Pz d, A/m

f

2 &1 R e w Y W s s i fEEl 17, v B e i G s dm i
G w1 e F Ak | R wam o e N (Sgasiiam e 4x 2 1077 H/m 3
A-854 107" F/m ¥

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

=100 in 107 +Bz)a, V/m

%
H = H—”t:n’.m[}: =107 1+ Px) td, AT
p
Express these fields in phasor form and determine the constants Iy and [
such that these helds satisly Maxwells eguations. The permeability and

permittivity of the free space are 4w =10 - H/m and 8. 854 x1071? F/m

respectively, 20

(b} K TRAT-wo9 1 e 0 g FEed WeAw TeE e mem wim i, e e e
SiEe] "= 7R T AR W weR

000, 001, 011, 100, 101, 111

Find the state transition diagram and realization using J-K flip flops to count
Med 7 in the [ollowing sequence :

000, 001, 411, 100, 101, 111 20

() UF 230-V, 10-hp o die F97 5 36 A T o 90 = I9 78 99 Fafie o,
TuifE T 1200 ropom. W TEH HiE) SR S 7 0-2 0 31 filE fee geeh @
i 0.12 8 g9Ea 9% 5 fEs 9w . w2

([ At =g Hiel 20 A =1 TE 9T S R, 91 T 0 7 )
(i) 50 e 8 B wan (39 fasfae g ae

R L BT 33 B
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A 230-V, 10-hp DC series molor draws a line current of 36 A, when delivering
rated power at its rated speed of 1200 r.p.m. The armature circuit resistance is
-2 & and the series field winding resistance 18 0 -1 £, The magnetization curve
may be considered linear.

fit Find the speed of this motor when it draws a line current of 20 A

fiil Whal is the developed torque at the new condition? 10

B. (o) TH 400-V, 3-FF Aficd @ia UE U8 sEgfed A-seds wn A gg B, Tl uliEnend
g =10-445°Q, Z,,=10£0°0 3R Z_, =10£-45°Q B o wad (hsr w9 4),

¥ aiwa (arfyE) o vRad o Tm Fif)

A 400-V, 3-phase balanced source is connected to an unbalanced A-connected
load of impedances Z,, =10£+45°0, Z, =10£0°02 and Z,, =102-45°0,
Determine the line currents (in phasor form), total active (real) and reactive
POWETS, 20

() i) OP-AMP %1 391 S0 g U <2 Tl o1 99y 15 57Ee | 36 79e ), = 300 He,
fy =2 kHz # v 91w T2 A (7w 1) 4 %)

Draw the eircuit diagram of a bandpass filter using OP-AMP. Its
parameters are [ =300 Hz, iy =2 kHz and passband gain is 4.

fii} AT FHRECF A 0-01 uF &, @ Q 1 AW I R
Caleculate the value of @ Assume that the capacitor value iz 0-01 pF. 20
(o) TR TH TR Wees wEe § o o i) W ggfEed vl o Ty R Ede
% T wem F IO W= A i)

Differentiate between stationary and non-staticnary random processcs. Give
the properties of the first- and second-order distribution function of stationary

randoin procosses. 10
* W W
e P LA 33 o SBE—520
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