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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.

Questions no. 1 and 5 are compulsory and out of the remaining, any 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 (QCA) Booklet must be clearly struck off.
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Q1.

(a)

WU A
SECTION A

a3 1(a) ® g@iT U gfmy & fou v, V, 3R i@ @a g smgfd i g
wifeh & WM FTa HIfT |

60V
2A 5Q 2Q 8A

oL | _/ 4

For the circuit shown in Figure 1(a), find the V;,, V5 and power supplied
by the dependent source. 10

60V
2A 5Q : ‘V%/SV‘ 8A
Iy
3Q
v ()
- + c
g =/ 4ix
T +
Figure 1(a)
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(b)

(c)

(d)

dcams U 1 (Th) drel Ad=Tes 9qd % SES % HARIR 0-8 V I
aieed] % HRUI 3cqd 3 U 1 T URehferd HIT | 22°C TOHE W SATE
1 IchT T 91T 12:674 x 10713 AR |

[Seeem™ ferie K = 1:38 x 1023 JK1, So@gH &1 36« q = 16 x 10719 C
7 fifeg

Calculate the forward current caused by 0-8 V forward voltage across
the diode with ideality factor of semiconductor material as 1.
The reverse saturation current of diode is 12:674 x 10713 A at a
temperature of 22°C.

[Assume Boltzmann constant K = 1-38 x 10-23 JK ™1, charge of electron
q=16x10"19(]

fruifa aieeat w 75% fuifa W $r smgfd w@ @9F 250 kW, 230 V g
frutfa a9 % w <l urvd o fay Sefoa sfm i gaar s Fifse | smi=R
wd Joft &3 % ufady HES: 0009 Q 3 0003 Q & | UNE () &F H
Uil 13 A B | 78 w9 fo fRdt wr e hit w@ FE w2 @
fAuife ateed w =R i ar1 25 A2 |

Find the efficiency of a long shunt compound generator rated at 250 kW,
230 V when supplying 75% rated load at rated voltage. The resistances
of armature and series field are 0-009 Q and 0-:003 Q respectively. The
shunt field current is 13 A. When the machine is running as a motor at

no-load, the armature current is 25 A at rated voltage.

fm 1) § dfrarcas-uEds (op-amp) UREY w1 = @l M O®
GispaTene-gade® (op-amp) 1 3eH W i |

() 1, Iy, Iy 3R Vy % 9 F1d HIfST |

(i) Ry % Afiehan 3gEd wH hi Mo Fif, FEfh V, HAE - 13 VE

EXERIN
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(i) AR R, & 9H 100 Q¥ 1 kQ A diw § vfafda gar 8, @ degan v,

aon I | = gRadq & 2
I I
2, 10kQ L

—
| %100 0

ingl

7 1(d)

5

1V A

An op-amp circuit is shown in Figure 1(d) below. Assume the op-amp to
be ideal.

()  Determine I, I, Iy and Vy.

(i) If V, is not to be lower than — 13V, calculate the maximum
allowed value for Rj..
(iii) If Ry is varied in the range 100 Q to 1 kQ, what is the
corresponding change in I; and in V, ? 10
I R I
Lok v B
] ‘%100 Q
I

1V A

~ |

Figure 1(d)

|]Ig
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(e)

Q2. (a)

CRNA-F-ELTE

A fae wfm g WA foe vhas & saren Fifve | @uIfd fae sfe 3
g foe gfiege =1 X-OR 712 & Y1 gRI |1hR HIfST |

Explain the parity bit generator and parity bit checker. Realize the even
parity bit generator and even parity bit checker using X-OR gate. 10

) T 2a)i) ® gwie U iy § el hi i a7 3= R | afey
$ Foit (=) t= 0w a< H o7t 2 |
t >0 % fou Heeft § yarfea 81 acl g &1 F@ &7 =SS A
$ife | seferht o yafea um *1 3ok ifow wF F 95% HE T
qgaﬁﬁﬁsammsaﬁm,aﬁwaumwaiﬁumwm?

21

=0 i (t)

50 Q

§IOOQ 4 H
100V

7 2(a)(i)

For the circuit shown in Figure 2(a)(i), initial current through the
coil is zero. The switch is closed at time t = 0.

Find the time domain expression of current flowing through the
coil for t > 0. How long will it take for the coil current to reach
95% of its final value and what is the final value of this current ? 10

)
t= 0 iL(t)
50 Q
100 Q 4H
100V
Figure 2(a)(i)



Gi) foF 2(a)ii) # T U 9wy (Feeeh) U IraEy (2fFE) XY % O

Jafta Tmges wed Hife |
2kO 3 kO
VWA VWWWW——0 X
+
4V : Vy
O . v
oY
7 2(a)(ii)

Obtain the Thevenin’s equivalent of the network shown in

Figure 2(a)(ii), across the terminals XY. 10
2 kQ 3kQ
VWW\~ VWWWA—0 X
+
4V Ct) Vy v
oY
Figure 2(a)(it)

b) () frafaRea veam F1 Fopa (39E) ATE TGO TG HINT

s3 +7s2 +14s+ 11
s3 +6s2 +11s+6

F(s) =

Determine the Inverse Laplace Transform of the following
function : 6

s3 +7s2 +14s +11
s3 +6s2 +11s+6

F(s) =
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Gi)y o, fee deamE s = e R, % IR o st 9=
m?ﬁlﬁm:

7 0-32

s (s2 + 2:42s + 0672)

Find the initial and final value of the current whose Laplace
Transform is given below : 4

032
s (s2 + 242s + 0:672)

(i) Frafofea srEse wfism i g HfC :

2. .
E—l+ 2=t2+2t
dt? dt

foa T 2 6 i(0 ) = 4 3R (%J ——2 %

0-

I(s) =

Solve the following differential equation : 10
2. i
e * L %5 Gt
dt? dt
. . di
Given thati(0 —)=4 and (—J =—2.
dt ) _

(¢ T3 20c) ¥ Tt Tu e Fen TH. ¥ EHA H TEOH o = 45° HRER
foreia wior W grar 8 | 9msfet T4 ® 2 & R 98 fogd (gern) uiwy i @@
SEE a1 & | e wR for@ wmr 31556 A &, @ WR Wfg R ®1 AE
giehlerd iU |

200V
50 Hz *® R

a7 2(c)
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A single phase AC bridge rectifier as shown in Figure 2(c) is operating at
firing delay angle a = 45°. The thyristor T3 gets damaged and behaves
as an open circuit. Calculate the value of load resistance R if load

current is 3-1556 A. 10
i,
Ty Ty
200V
50Hz® 5
T, Ty
Figure 2(c)

Q3. (a) T=F 3(a) # v IWIB-ITSIw Yads (HiHA-3fMer Treefiorr) wfay gk
TR | vy 3R r, I H G qGT GWT HiA Y A T AR |

V..

81

7 3(a)

() wende dfey (freds 1) & 5w &t =gaafa Hifvm |

(i) Cg 3R Cc % #n faesde gl (sih fpeddt) & =awepl A ety
Hifsr |

CRNA-F-ELTE 8



(iii) gaHeh I dicedl AfY A(s) T TTh ST |

(iv) Rgg=Rc=Rp=10kQ, p=100 3R I=1mA % fore aegde
Afey 1 9 31 HIfAT |

(v) ©YUl gTiEn @1 §F FH-8-%0 T@d 8¢ Cg 3R Cp & AW H FA1E
#ifre, siefeh M faede smaftal w que @ & au Fech 3dB
gt 100 Hz 7 |

(vi) fea M % fou o wile &1 @i Hifse aon wwhes afed & o
g 1 eher I |

A common-emitter amplifier circuit is shown in Figure 3(a). Neglect ry
and r, and assume the current source to be ideal.

oV

Figure 3(a)

(i) Derive an expression for the midband gain.

(ii)  Derive expressions for the break frequencies caused by Cy and
Cc.
(iii)) Give an expression for the amplifier voltage gain A(s).

(iv) For Rgg = R =R, = 10 kQ, B =100 and I =1 mA, find the
value of the midband gain.

(v)  Select values for Cg and C to place the two break frequencies a
decade apart and to obtain a lower 3 dB frequency of 100 Hz
while minimizing the total capacitance.

(vi) Sketch a Bode plot for the gain magnitude and estimate the
frequency at which the gain becomes unity.

CRNA-F-ELTE 2
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(b)

CRNA-F-ELTE

(i)  WEYG P(s) = 5% + 483 + 852 + 125 + 15 H T3A-F(ALHA HYGS 1 JAN
4 gL F1a it 6 7598 & e q@ oronss awafess wiT, 3=
aTEdfeeh | QYT RO dRfosh I a1 & | |19 & |19 9898 P(s)
g WERid d % Tnficd & ) # oft feoqoft Hifsr |

Apply the Routh-Hurwitz (R-H) criterion to the polynomial
P(s) = s + 483 + 8s2 + 12s + 15 in order to determine the number of
roots, with positive real parts, with zero real parts and with
negative real parts. Also, state about the stability of the system
represented by P(s). 10

Gi) T 3b)ii) ¥ gt T S (‘3\23%) 1 srram (Afedg) sEfwn F
i |

10 1H
WWA 300000

+
Vin(t) Ci) 17 == % 30

a7 3(b)(ii)

For the network shown in the Figure 3(b)(ii), find the impulse
response. 10

1Q 1H
WAL

L v )
Vin(®) Ci) % g W 3Q

Figure 3(b)(it)
10



Q4.

(c)

(a)

T 4-91, Thol Sell, 50 Hz I A1 § Ry 3 Xy % TH HA|: 002 3
agqr 05 & & | Afrehan gAYl % fow mwdur w1 WM qen stfYreRaw
Fa-megut <t feafa #§ wf oftefera il | = &1 wfa qen fem sfem
(efrehet frugdm) o o <fifs |

A 4-pole single phase 50 Hz induction motor is having values of Ry and

X9 equal to 0-02 ohm and 0-5 ohm respectively. Calculate the slip for
maximum torque and the speed corresponding to maximum torque.
Stator resistance and leakage reactance are to be neglected. 10

R 4(a)(@) ® gt U Homat 3R R 4(a)Gi) § 297U TC 3HF IOSH Bed &
fore waem &1 yam it g, Fefafed fafe @ sefen v @ Hif

() &gl
(i) o & favevw ugfa
(iii) fesTeRes gaaq ugfa

1Q e(t)a
O
VWW\ 2 v
" u(t)
e(t) C_’) LFeE
& 0 1 &
1o 4(a)(i) 1= 4(a)(ii)
For the network shown in Figure 4(a)(i) and its excitation function
shown in Figure 4(a)(ii), find the response v(t) using convolution by : 20
(1) ‘s’ domain approach.

(ii)  time domain analytical approach.

(iii) graphical convolution approach.

1Q e(t)a
vWW\ 2 v
. u(t)
e(t) (ﬁ) AFeE
5 0 1 >t
Figure 4(a)(1) Figure 4(a)(it)

CRNA-F-ELTE 11



b @

(i)

Th 240 V, 50 Hz Tshal shell ATYfd TASIa U ot Frarf=ma aftedss gr

TH 10 kW, 220 V, 31=1d: I4ford Gz am At i =ma =6t fEfa fen

ST 2 | et ol wr R Fuifa aw 25 A, s w5 afely 044 0

9 T3fiA fRI% 0-3 V/rpm 8 | 19 9R&Ed® 1 o = 50° 10 W IR=ETEH

fora Sran 2 @ WieX h = ) o, iR § Had 9T YETE 9He

Hifor |

A 240V, 50 Hz single phase supply is connected to a full controlled
converter to control the speed of a 10 kW, 220 V separately excited
dc motor. The rated current of motor at full load is 25 A, armature
resistance is 0-4 ohm and machine constant is 0:3 V/rpm. Calculate

the speed of motor when converter is operating at an angle a = 50°,
assuming continuous armature current. 10

T FaUh (FR) 9iuy 6 HRAO eEwEsaisl w1 auie Hif
dTfeh I8 Tersll Aige™ dohdieh § =0ty (ITfUT) & = T |

Describe the performance requirements of a chopper circuit that
can perform the chopping functions in any modulation technique. 10

(¢) T 4(c) W gl T vEHe, I = 1 mA 3 g = 1 mA/V W @ % B4
AT (S1E) B | r, F1 39& H 7

(1)
(ii)

CRNA-F-ELTE

ney-de afey 3 Hhifsu |
f, %1 10 Hz W W@ =g Cg &1 7 714 HIf |
Vb
Rp = 10 kQ
oVo
—
| s
Vi(i) : J_—
Rg = 6 kQ

e 4(c)
12
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The amplifier shown in Figure 4(c) is biased to operate at Ip = 1 mA and
gm = 1 mA/V. Neglecting r,,

(i)  determine the midband gain.

(ii)  determine the value of Cq that places fj, at 10 Hz. 10
Vop
Rp =10 kQ
o Vo
—
% SS
vi(®) S
Rg =6 kQ

Figure 4(c)

13



@vs B
SECTION B

Q5. (a) T U S-R fFeu-weiiy 9 36 Rt fRequ-welia W S qa1 €9 &0
@ o 5(a) § Ul T R | W fR-wad % fifn w e 8 e @

®Y &1 @Y HIfSU |
S
Qg
C
R Q
4 I i I
| I i
I I I
CLK
1 2 3 4
>t
| ] |
N | I |
| I |
| I I
S l ;
| I
: I >t
| I |
& | | |
| I |
| | |
I | I
R | \
I i
; : >t
I I I
: : :
e 91 w9
7%’35((1)
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The diagram of Master-Slave S-R flip-flop and the waveform applied to
the Master flip-flop is shown in Figure 5(a). Draw the waveform that
appears at the output of Slave flip-flop. 10

Master-Slave S-R flip-flop

3 | | ;
| I |
| ] I
CLK
1 2 3 4
.._......——’. t
4 : I 1
k; | ]
I I 1
S 1 !
| I
i; l >t
| | |
A : l i
| I |
| I I
R i |
| |
: : >t
| |
| |

Input waveform

Figure 5(a)

b)  Z, = 60 QT TH NEH FAEH %ﬁma@q@wg%wuﬁﬁa%

1Y ALY Bl 8 | Z;, 1 TH F1d i |

An ideal lossless % extension line of Z, = 60 Q is terminated with a load

resistance of 60 Q. Find the value of Z;,, . 10
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(c) TH Fishen T AWt H 40 kW Wfs Y Igfd 1 1 W B, qEgER R
1-5 kW wfeh &1 &t 2 | 5@ wdor 0-04 pu &, A VX & a0 B 9 o931 g
(Swe) Ak Wtk 1 T e | afe Swfe diet i wfd = @ de fady
<! HEIA1 | JeIahIfereh A o 40% T W B eI IMT, a1 wel-3mgel 9 R
g = sfEfda am #, 399 g ufe &1 M #7211 2 2 ifyes wdn w1l 9
917 9N &M &l 0-8 kW HH ofifs |

The power supplied to a 3-phase induction motor is 40 kW and the
corresponding stator losses are 1'5 kW. Calculate the net (shaft)
mechanical power developed and the rotor Cu loss, when the slip is
0-04 pu. What will be the net power developed if the speed of the above
motor is reduced to 40% of the synchronous speed by means of external
rotor resistance, assuming the torque and stator losses remain

unaltered ? Friction and windage losses may be assumed to be 0-:8 kW. 10

(d)  TH 9@ 50 sin (21 x 105 t) 1 T Fq ’GRT Hohd 10 sin (21 x 500 t)
B AW Higer fohan irar # | Fyifa fifsw -
(i)  HIgeH goHhih
(i) Yo% IRE S8 AT H1 W
(i)  3TEvEH ¥ fawn
(iv) 500 Q YR @l yga qui Witk
(v) @1 AR TFgH 1 JR@ HIT |

An audio frequency signal 10 sin (27 x 500t) is used to amplitude
modulate a carrier of 50 sin (2n x 105 t). Determine : 10

(1) the modulation index

(ii)  the amplitude of each sideband frequency
(ii1)) the bandwidth required

(iv)  total power delivered to the load of 500 Q

(v)  and draw the frequency spectrum.
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Q6.

(e)

(a)

(b)

w f3-ugn Semshd o T am 1, 9 1, % 7 ey €
I;=2V;—-Vs
Io =-V;+2Vy

FATTshH o U 9 Heht Tt HTd hIfTT |

For a two-port network, the currents I; and I, are as given below :
I, =2V, -V,
12 =- Vl + 2V2

Find the transmission and hybrid parameters of the network. 10

9y § TH Gad d E = 30 cos(wt — z)ay, V/m ThH &IEH

M(p:w,a:%o)ﬁmz:OWm%I

(i)  9Edd Uk (), T=0T UMTeh (1) @ TSAHT T80T 319 (S) 1 9 F1d
i |

(i) watda fagq-ga 9 g & it A HifS |

The plane wave E = 30 cos (ot — z) a; V/m in air normally hits a lossless
medium (p = pg, € = 4gp) at z = 0.

(1) Find reflection coefficient (I'), transmission coefficient (1), standing
wave ratio (S).

(ii) Calculate the reflected electric and magnetic fields. 20

a7 6(b) ® gl MU gfaert Frme (9% TeicX) & foru Wevea L, aiftar c &
I oFua &1 WA fufr fifse | gfey K Few deed 16V,
ot dieedr 4 v, 9 Sl dieedt (F@R) 30 mV R | FRams (Tgee) =
yETeE 20 kHz feafem smgfa @ dar @ 9 Sehcd § S0TRR SiHhl 9R H
a4 075 AR |

+ O——FIIOU0 > * o

o<
I
[uy
(o]
<
1L
]
Q
-
-+
Il
ot
<

=7 6(b)
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Determine the value of inductance L, capacitance C and duty cycle of a
buck regulator shown in Figure 6(b). The input voltage is 16 V, output
voltage is 4 V, and ripple voltage (peak-to-peak) is 30 mV. The regulator
is operating at 20 kHz switching frequency and peak-to-peak ripple

current in inductance is 0-75 A. 20
L
+ O——T00000 >t S
V=16V e oap| Vg=56V
_C - v
Figure 6(b)
(c) T=7 6(c) # <ot 7u qfgy #§ =g@gu w8 i g8Ear ¥ 5 Q gfdly ®
Jleedl V&1 HH J1d i |
100
VW

Q) v3s50 20 CD4A

1 6(c)
Using the superposition theorem find the voltage V' across the 5 Q
resistance in the circuit as shown in Figure 6(c). 10
10 Q
VWWW\
+
2a(D) v3s0 20 CT 1A

Figure 6(c)
CRNA-F-ELTE 18



Q7. (a) UH Fishem, 5 kW, 440 V, 6 g9, /1 TAfoa qedehlicts HIL &1 qRETeH
Freif@ 0-8 wvemdft vt UM W BAT 8 | Wi & WX & Tfallg T 7 3R
Toashiteres gfaeamd 6 Q 7 | F=fafga i mom i

() 9o IR R S-S H

(i) forrdor s&-smept

(i) 314 Frgifa Ia-meel W A= 9/ 9 wifw o

A three-phase, 5 kW, 440 V, 6 pole, star connected synchronous motor

having negligible stator resistance and synchronous reactance of 6 Q is
operated at 0-8 rated power factor lagging. Calculate the following :

(1) Torque angle at full load
(ii)  Pull-out torque

(iii) Armature current and power factor at half the rated torque 20
(b) X 3R Y3 wad Agfess aiadt €, s miehdr ov9c wom e fer mu -
1
£ x) = {Z ~2<x<2 & fou

0 I=FAq
< 0
-3y -
fY(Y)={Ae 0<y< %%ﬂ
0 37T |
G) A fgifa e

(i) Z = 38X+ 4Y 1 IRehdl gqcd ®od FHuifa Hifse |

X and Y are two independent random variables with probability density
functions given by

1
fx(x)={z forr -2<x<2

and

Ae™  for 0<y<o

£, = {

(1) Determine A.

0 otherwise.

(ii)  Determine the probability density function of Z = 3X + 4Y. 20
CRNA-F-ELTE 19



Q8.

CRNA-F-ELTE

(c)

(a)

(b)

Teh &}ﬁlH=(2pzap+3z sin(palp—4pcoscpaz)A/m3ﬁ'§HHHBGﬁ
z=1 0<p<im, 0°<¢<45°mvﬁmﬁﬁ%,%m@wuﬁa%aﬁ
&} 1 Yediehd hIfT |

Evaluate both sides of Stokes theorem for the field

H = (2pz a, + 3z sin ¢ a, — 4p cos ¢ a,) A/m and for the open surface
defined byz=1, 0 <p <2m, 0°< ¢ < 45°.

(i) < T (ShS HIHex) 3 .= &), nfom i sriyonfert § semm
afga s T fifsw |

Differentiate between the functions of Decade counter and BCD
counter with example.

(i) o 3% % Q cUMS FH & I FA & fau AH D Tow F
HIUH 1 ANE@ S50 | 39 I ki HrEvonedt i off e afga
=T Hife |
Draw the diagram of cascading BCD adders to add two three-digit

decimal numbers. Also explain the function of this adder with
suitable example.

(i) Uk fuEd.wmH. (DSB-SC) Thd, fmes @ (Afkw) &1 Wik
Tagl (IR W) w9 a3 8(b)() H Tt W R, Uk W Iw
qifgeht ¥ UMNa fomem ST 8 | @ew 1 s fowm 4 kHz U 9Ew
g 200 kHz R | wigfera 7@ i sitwd wifs 10 W wa ge, i
1 T Gohd-1@ SIUTd Fd hifS |

1

PSD| 10-6 W/Hz

- 400 400  f(kHz ¥)

=7 8(b)(i)

20

10

10

10



x(t)

CRNA-F-ELTE

A DSB-SC signal is transmitted over a noisy channel, with the
power spectral density of the noise being as shown in
Figure 8(b)(i). The message bandwidth is 4 kHz and the carrier
frequency is 200 kHz. Assuming that the average power of the
modulated wave is 10 watts, find the output signal-to-noise ratio
of the receiver. 10

PSD| 106 W/Hz

(i1)

— 400 400 f (in kHz)

Figure 8(b)(i)

o= 8(b)(ii) ¥ TvITT T g o dexl ¥ Hew x(t)

x(t) = A cos 2n fit
g afefya femen w2
TR o8 # s fheet i @fsyr whe 3 9 dg fowar W, &
£, < W2 | T%g T n(t) H1 f3-urd vt gt e %NO% | y(©) %
Heohd-d U 1 g il |

d d | F=-awes
dt 1 dat | freex y®)
n(t)
a7 8(b)(it)

21



Consider the system shown in Figure 8(b)(ii). The signal x(t) is
defined by :

x(t) = A cos 2n ft

The low-pass filter has unity gain in the passband and bandwidth
W, where f, < W. The noise n(t) is white with two-sided power

spectral density % Nj. Determine the signal-to-noise ratio of y(t). 10

x(t) d d Low-pass

dt dt | filter

y

n(t)

Figure 8(b)(ii)

(¢) T 2400/240 V, 10 kVA, 50 Hz qRonfier =1 shig &1 153 W a2l goi wR
Tl W B 224 W R | Frefafed ar = i g % fow gof feam gam
T I : 259% Iftam 2 52 & fow, ot R 6 e % fow, ard w8 W &
foru, wen-=neE WR 4 92 % foro, fomn fomeft o & 4 92 & forw | |ft 9w T
1Tt U W 3§ |
A single phase transformer, 2400/240 V, 10 kVA, 50 Hz has core loss of
153 W and full load copper loss of 224 W. Find all day efficiency for the
following loading cycle : 25% overload for 2 hours, full load for 6 hours,

half load for 8 hours, quarter load for 4 hours and no load for 4 hours.
All loads are at unity p.f. ' 10
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