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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 (i 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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WUs A
SECTION A

Ql. (@ f= 1) ¥ wffa ffuwgr swws ¥, y-u=« Y1, =38x10738,
Vpp=5x1028qA y =y, =0 % & § A @ TCE | 200 Q W F

RN dleedl i HH FTd hifoT |
2H 4 2
’—12%25\—0—>—‘ —<—O0———
| Rugr |2
Y TTcTshH 200 Q
I

100 sin (2t) @ I—L

_]’N{

5
T

o7 1(a)

0-:01F

In Figure 1(a) shown below, the two-port network is characterized
in terms of y-parameters with Y15 33x1073 S, Yoo = 5x1072S and
Yi9 = y211 = 0. Find the voltage across 200 Q load. 10

Two-port _
% Network o 200 O
100 sin (2t) @ ’—‘-“ Load

Figure 1(a)
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(b)

(c)
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fom 1(b) # weRiia "@aha & fou, "@oha X(t) H Gqof ot A Er Hif |
y(t) = X(10t — 5) &1 3@ Ht HifSw |

A X(t)
2
CEETR
fa7 1(b)

For the signal shown in Figure 1(b), calculate the total energy of the
signal X(t). Also sketch y(t) = X(10t — 5).
A X(t)

Figure 1(b)

T 220 V dc HFR %A X H1, AW Ifelig R, = 0-13 Q, &% wRAy
R¢ = 250 Q 1 ¥0H 56 230 W 8 | WX % 1440 rpm W 01 WR R e
O TS 9T 1 4F 9-5 A 7 | Fafafed w1 am 3 hifse

()  Torfaa (3co=) =it wifh

(i) fiq wfw

(i) ¥R (A1) Fe-3e

(iv) 9O YR q&Far

A 220 V dc shunt motor has armature resistance R, = 0-13 Q, field
resistance Ry = 250 Q and rotational loss 230 W. On full-load, the line

current is 9-5 A with the motor running at 1440 rpm. Determine the
following :

(1)
(ii)
(111)
(iv)

The mechanical power developed
The power output

The load torque

The full-load efficiency

10

10




@ Fm ud) ¥ el gifsrex afts & fou, Sgorm d@qw g/ I 1 98 w9 9
IS S HoTEh ST 1 HH 1 mA T 3, I T = 300 KW B = 80, V, = oo
A Vp =26 mV & |

VCC = 25 V
HQI
AN
20 kQ
4%1-6 kQ
7 1(d)

For the transistor circuit shown in Figure 1(d), determine the value of
reverse saturation current, Ig, that would give a collector current of
1mA,if =80, Vy = and V=26 mV at T =300 K. 10

VCC = 25 V

Qq

1:6 kQ

2?%‘\1
i

Figure 1(d)

(e) TR wftnfya =qeer aiféhes Bem W famm Hifv

F(A,B,C,D)=AC+ AD+BC+BD+ABCD
A, B, C 3R D %! a9 =R A haet i dIfehsh gRI 1 T4 i 50 39
B o HRAFEIA & I drfehes IRUY gEarfad Hifvu |

Consider the four variables logic function defined as follows :

F(A,B,C,D)=AC+AD+BC+BD+ABCD
Assuming input variables as A, B, C and D, propose a logic circuit using
only three logic gates to implement the function. 10
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Q2. (@ T 2(a) ¥ R iy =1, wr wfoamen z, ¥ gwew Jafm gugen 7@
I | JAferkam Wit st & forw 2, 1 e off sma i |

{00 k=05 20

—

10040° @

=7 2(a)

Find the Thevenin’s equivalent of the circuit shown in Figure 2(a) below

as seen from the load impedance Z;. Also find the value of Z;, for

maximum power transfer. 20
oy
=41 3 = A0k
j4Q j9Q
10040° () %
2Q
i3 Q
Figure 2(a)

(b) () FFEA (a@qm) X[n] * h[n] ¥ 7orT e, st
0.4 [lj_nu[— 1:-9)
2
hin] = uln - 2].
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Gi) T 2b)Gi) § weRfa g%d X¢t) ® fomm fifse | 3@ faa ° weffa
STRIATHR Tq=C Tohd V(t) & ETUe Hehd X(t) T fFequr HifSw |

AX(t)
3 ke
9l A V(t)
11— & !
: : : it T
0 1 2 3 4 =1 1
ferT 2(b)(it)

1) Compute the convolution X[n] * h[n], where
1 =N
X[n] = (Ej ul-n-2]

h[n] = uln -2].

(i)  Consider the signal X(t) shown in Figure 2(b)(ii) below. Represent
the signal X(t) in terms of rectangular pulse signal V(t) shown in

the same figure. 20
A X(t)
3 A &
e :
e = 2
0 Frias 8 -9 -1 1
Figure 2(b)(ii)




(c)
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= 2(c) # weftia ufwy w famm Sifse | amn for gwew & f@w A, B 3fk ¢ asft
=1 (@) 8 | A, B3R C & et o faow wohm & 3= (26) 81 w fofa Y1
I BT ITUferd B | 3W WhE ! FId SHIFTT S Y I I &R W A QT | 39
gftaer st D-feeru-waral o1 5= w3 & fore afiafda $ifse |

A

J X J el

B———> CLK | > CLK

K CLR 5-CLR
o Lo 47

o

a7 2(c)

Consider the circuit shown in Figure 2(c) below. Let inputs A, B and C
be all initially LOW. Output Y is supposed to go HIGH only when A, B

and C go HIGH in a certain sequence. Determine the sequence that will

make Y go HIGH. Modify this circuit to use D-Flip-flops. 10
A J X J 'S o
B > CLK > CLK

K CLR K CLR
e J__—— v _:[_

i * 1l start

Figure 2(c)



Q3. (a) () uwemst f6 5@ = 3(a)i) # WeRia ufuy &I AFERT yau® &1
SR td g FfHa feram sem, R g |

VREF © VW

&7 3(a)(i)

(i) wwEsT f6 IR wifeafedl =t fF 3(a)Gi) ¥ ewiy sgEr Rafda =t

fezn e, &t == Eem |

VREF ° VWV

Q .

A 4 IX

< ¢

s

1

=7 3(a)(ii)

(1) Explain what happens when a circuit shown in Figure 3a(i) below
is constructed using logarithmic amplifier.

VREF o VWY

Q /" Ix
A e Qz

e Ve

1)
i

Figure 3(a)(i)
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(b)

HXS-U-ELTE

(ii) Explain what happens if the topology is modified as shown in

Figure 3(a)(ii) below. 10
| Ix
Q Qg
1y = =
A e A4 AT B l
el Vi
i
Figure 3(a)(ii)
i 3(b) ¥ weftfa aftas % faw dieear V() 6 T E9 F O b ®9H
Hifr,
10 Q 4H
VWW\— =11
- -
v(t) @ 0-1F — V; q I(t) <> 20V
1o 3(b)
&l V(t) = 10 sin (6t + 60°) V 3 I(t) = 5 cos (4t + 30°) A & |
For the circuit shown in Figure 3(b), calculate the voltage V(t) as
function of time,
10 Q 4 H
VVW\— 558
+ +
vo(~)  01F TV (b It) g) 20V
Figure 3(b)
where V(t) = 10 sin (6t + 60°) V and I(t) = 5 cos (4t + 30°) A. 20
9



(c)

Q4. (a)
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= Ay (Ww)ﬁ%&a‘iwwm%@m%mﬁ
g fehan T R |ﬁrhy(t)=xl(t)x2(t)ﬁﬁam%%qa®?ﬁXl(t)
aAT X,(t) =i e feram man @

3T X;(t) = 10 sin c (10t) T Xy(t) = 2 cos (1000 nt) &, A Frfa wha
R TR & qRETT hY 70T HIRTC T SEHT SE Hife | 9T ® Tgeh
BRI TR & U BT IP@ HIRAT qun 3= frg Hifd |

A mixer (analog multiplier) is used as a process in some analog
communication systems. Two signals X,(t) and Xy(t) are mixed to
produce the output y(t) = X, (t) Xo(t).

If X;(t) = 10 sin ¢ (10t) and Xo(t) = 2 cos (1000 nt), then calculate and
plot the magnitude of the Fourier transform of output signal. Further,

specify and prove the property of Fourier transform used in calculations.

SN e
1 Z2

sk (O SR B

R (l—z_1+gz_2)
9

T 73 W o= hifsw qon Fefefad 6 mom Fifso

(1) @ H & SR

Gi) ¥ TRfSwe feafa & forg 3 61 ug sfman

(i) IR fEufd y[- 1] = 1 a0 yI- 2] = 2% forw @3 i vg smfEn

H(z) SR YEl¥id STl e 9Tl Ush 318dd

Consider a discrete time system with transfer function given by

T na
_Y(Z)_ Z —§Z

_ R(z) 2 (l—z_1 +gz"2).
9

Calculate the following :

H(z)

(i) The impulse response of the system
(ii)  The step response of the system with zero initial conditions

(iii) The step response of the system with initial conditions yl-1] =1
and y[- 2] = 2

10

10

20



(b)
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@)

(i)

(i)

3 4(b) ¥ wehfa aifhe uftay =1 gcem, aifhes T J6 w6
AT FeIar drfereht fHior stes hifdu |

Th 8 H 1 950 (WedliaeR) a9 dlfeheh gRI o1 YN fefefad s
%1 HEAFEIT B b fore FHif

FA,B,C,D,E)=Xm (0, 1,2,4,5,6,7,18, 14, 20, 21, ..., 28; 29, 30, 31)

Dy 0
D, 1
D, 0
Dj 1
q —00
01
D4 g ——10 %
D5 1 £
o ; So S
D, i 2 51
So

=7 4(b)

Verify by determining the logic equation for the output and by
constructing the truth table for the logic circuit shown in
Figure 4(b).

11




(i) Use an 8 to 1 multiplexer and logic gates to implement the
following function : 20

FA,B,C,D,E)=Ym(0,1,2,4,5,6,7,13, 14,20, 21, ... 28, 29, 30, 31)

D, 1
D, 0
Dg ;|
b —00

01
o £ —110 T
D5 1 o
Dg 0

Ss.-S
e e

So
Figure 4(b)

(© T 4(c) ¥ waRia ydfiw yadfs (safén wefierr) & s o afed =1 9.
T T | Ry — 0 I Ry — 0 fe & aftom o ssmen #ifo |

out

HXS-U-ELTE 12



Determine the closed loop gain of the inverting amplifier shown in
Figure 4(c) below. Explain the result if R;—>0 or Rg—>0. 10

out

Figure 4(c)

HXS-U-ELTE 13



Q5. (a)

(b)
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Qs B
SECTION B

T ATEREY de TS (FW), T R = 10 Q 991 L = 20 mH & VR H
T & 2 | de YEE dieedl 100 V2 | Hhdsh 50% F4 = b A9 2 kHz
&1 arrgft v et ot @1 | R qen Rre-d -t Sitw aw w A,
43¢ 7H a de W % wfewrd & €9 H Ha HIT |

A step down dc chopper is feeding a load of R = 10 Q and L = 20 mH. The
dc supply voltage is 100 V. The chopper is switching at a frequency of
2 kHz with a duty cycle of 50%. Determine the load current and the
peak-to-peak ripple current as an absolute value and as percentage of dc

value. 10

11551%!?'1:‘3[cs=0,z—:=808r?'f?aﬂ p:pouraﬁwﬁﬁgmﬁamﬁeﬂamw
HZh

H = 10 sin (108 t — 2x) a, A/m

o veiid |
Frafefiga =1 7@ 3 HifSe
G)  foemm g =

Gi) forga &= e

In a certain material with 6 = 0, € = gy &, and p = pg pp, the magnetic
field intensity component is given by

H = 10 sin (108 t — 2x) a, A/m.
Find the following : 10
(1) Displacement current density

(ii)  Electric field intensity

14



(c)
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o 5(c) ¥ weftia us whic waifsa wftonfim, 11 kv, Bi-wen, 50 Hz 9= 4
qifta & | fecfiaes aoft v § gifa € ot w ufeiesia YR &1 10042 V™
1100 A Y& it & | Fi-shett Ye (Teers) i shetl 350 ABC 2 |

(i) O aRonfHs &1 B0 U giEhera hifs |

(i) Tiehen foen 4 vy @ wem A H dieeal & TUG A G I a9
3% AT IV bl AT HIfST |

100/2V sferref W

=7 5(c)

A Scott connected transformer shown in Figure 5(c) is supplied from
11 kV, 3-phase, 50 Hz mains. Secondaries are series connected and

supply 1100 A at a voltage of 100+/2 V to a resistive load. The phase
sequence of the 3-phase supply is ABC.

(1) Calculate the turns ratio of the teaser transformer.

15



(i)  Calculate the line current Iz and its phase angle with respect to

the voltage of phase A to neutral on the 3-phase side. 10
Teaser
P 1, e 1100 A

[ ] [ ] A
11 kV, 3-phase supply
Ny
BN
Rt :

Figure 5(c)

(d) UH UMW 10 kW a1Eeh & d1 11-2 kW IATSd har & Jafeh Tohed ST a0T gRI
Higera gia1 8 | Higed gEehish ot AT KT | A aEw Wy & WA §
= s A g oft 50% Higed W Aiglad gar 8, @ |qul Sfva Wit Al
ToET S |

A transmitter with a 10 kW carrier transmits 11-2 kW when modulated
with a single sine wave. Calculate the modulation index. If the carrier is
simultaneously modulated with two other sine waves also at
50% modulation, calculate the total power transmitted. 10

@ Fm 5 # weffa whes ¥ R v 04 =2V @ i(0+)=§A §
t > 0% fAC v (t) % HH hY 70T AT |
30

Cl= 05 F

e 5(e)
HXS-U-ELTE 16



Q6. (a)

(b)

HXS-U-ELTE

For the circuit shown in Figure 5(e), VC(0+) =2V and i(0+) = gA.
Calculate the value of vC(t) fort > 0. 10

Cl= 05 F

Figure 5(e)
TS 5 AA (6, =80, w.=1, 6 =4 S/m) +Y-fewm © wafa w W g
WWW%W%aﬁﬁamH:o-lsin(lolont—g)axA/m
21
Y = 0 R =1 &1 9 37ra ifvre

@ &fve fees, 9 (3RG) sfhem, @nded qur gad Tes (fea
29Y) |

(i) 98 T &1 H 1 =M 0-01 A/m 2 |
(i)  Y=05(m) W t % %eH & &9 § E(y, t) a9 H(y, t) % e =isis |

The magnetic field intensity of a linearly polarized uniform plane wave
propagating in the +Y-direction in sea water (6, =80, u.=1, 6 =4 S/m)is

H =0-1sin (1010 nt — g) a, A/m.
At 'Y = 0, determine the following : 20

(1) The attenuation constant, intrinsic impedance, the wavelength and
skin depth.

(i)  The location at which the amplitude of H is 0-01 A/m.
(iii)  The expression for E(y, t) and H(y, t) at Y = 0-5 (m) as functions of t.

o 6b) & weftfa w frwem g (Bie) whieims (=), & Y-8Aifa
R=109§ﬁwaﬁuﬁﬁ%ﬁawﬁm&am%mmﬁmm%l
sfceies # de Faw Vg = 400 v @en frfa smgfy 50 Hz 3 | 4R shiems
180° =Teteha faen # wrisfier 8, @

(i) ¥R 9T %1 rms T FTd I,

4
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(ii) m%ﬁngﬁﬁﬁWWrmsmmﬁm, ‘
Gii)  Trta wifes sma hifse, 3k
(iv) el deedl 9T A1ET dieedl & qul ®41 il STRREd HiT |

st

b c

? @
¢
? &

L
5
? @

1 &

L
L <
L

=
Ciﬂ KT D, ?ﬂ (7 Dg l< D,

R
R R
— ANV 5 — AWM
n
a7 6(b)

A three-phase bridge inverter shown in Figure 6(b) is used to feed a

Y-connected resistive load with R = 10 Q per phase. The dc input to the
inverter Vg = 400 V and the output frequency is 50 Hz. If the inverter is

operating with 180° conduction mode,
(i)  compute the rms value of the load current,
(ii) compute the rms value of the current in each switching device,

(iii)  calculate the output power, and

(iv) draw the waveforms of phase and line voltages. 20

18



L L L
Qq Q3 Qs
ol < D, B ’( Dot o < D5
L L L
Vg —-_5 a b c
L L L
Qy Qs Qg <
5] < Dy v < D Dy
R
R R
Figure 6(b)
() wH ST o wm siifoss Tfr 6 7w 3 s aefess = X qun sot o9
%o ffefad &
2
N {K(3—x R OTRT)
0 HAYT
dl, K % #F 1 e Hife qon ww # agfes IR % 12 3 #u En
TTRrehal {1 i |
Let the measurement error of a physical quantity be defined by a
random variable X and its density function as follows :
2
£ {K(3—x Yoi—1 skl
0 elsewhere
Determine the value of ‘K’ and find the probability that a random error
in measurement is less than 1/2.
HXS-U-ELTE 19
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Q7. (a)
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s Ban, 195 MVA, 15 kV, 50 Hz a1 (RR) 831fd geashiiie 39 &

forg frferfiga e sties T U &
o qige gdeor
Ir (A) 150 | 300 | 450 | 600 | 750 | 900 | 1200

()

(ii)

(iii)

Vi &V) 1895 | 75 | 11:2.| 136 15 15-8 | 165

Y qiaY e
Ir=750 A, I, = 7000 A
SR &1 gfqUy 9er 2 |

Al UNUY AU Gk, Y UNUY AU F5h, 91g <A @ adl
uftafdd ary sraua W@ @ HifT |

Joudhifetsh JfdaTd 1 STEI q9T Tq< HH pu H 1A HIWT |

afe geaeptierss o9 i fuifi@ diecar qon 0-8 swemh Wi e W
100 MVA Y&H T &, af Jifsd &3 €1 1 §H 1d Hi |

The following test data are obtained for a three-phase, 195 MVA, 15 kV,
50 Hz star connected synchronous machine.

()

(i)

(iii)

Open circuit test :

I (A) 150 | 300 | 450 | 600 | 750 | 900 | 1200

Vi &V) 8956~ 75 11:2 | 13'6 15 15-8 | 165

Short circuit test :
Ir=750 A, I, =7000 A
The armature resistance is small.

Draw the open circuit characteristic, the short circuit
characteristic, the airgap line and the modified airgap line.

Determine the unsaturated and saturated values of the
synchronous reactance in pu.

Find the field current required, if the synchronous machine is to
deliver 100 MVA at rated voltage, at 0-8 leading power factor. 20

20



(b)

(c)
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U fiwer, pi-an anfes & wiads, w e, vaahe, 220 v,
50 Hz 9g/I & =1ferd 2 99 R 9y 20 Q R |
w&%ﬁhm,aﬁwmﬁ’hmﬁw%aﬁq,zﬁ
fr=fafaa #1 o= 3/ $ifvm .

(i) foemem @i o

(i) Frid 9/ #1 rms qo s wm

(i) oTSRET 9T T rms T 3fEa g

(iv) Tewero 6 gerar

(v) Faw PF

A three-phase, full-wave thyristor bridge converter is operated from a
three-phase, Y-connected 220 V, 50 Hz supply and the load resistance is
20 Q.

It is required to obtain an average output voltage of 50% of the
maximum possible output voltage. Determine the following :

(1) The delay angle o

(i)  The rms and average output currents

(iii) The rms and average thyristor currents

(iv)  The rectification efficiency

(v)  The input PF

T BIfEd SO0 ofe o e widamer Zy =50 Q B | 3Eh! wwaTs
30 m 2 qYT Ig 5 MHz W &1 el & | |18 & Th Zp, = 60 + j50 Q IR &

a1y ey fohar T | M ATET W HeAl AT u = 0-6¢ B, A FreAfafad

HHE A9 Eﬁﬁ’m :

()  9EEE e

(i)  STH qOT T ‘S’

(i) e wftemen <z, 0

A lossless transmission line has characteristic impedance Z; = 50 Q. Its
length is 30 m and operates at 5 MHz. The line is terminated with a load

Z1, = 60 + j50 Q. If the phase velocity u = 0-6¢c on the line, find the
following :

(1) The reflection coefficient ‘I”

(i)  The standing wave ratio ‘S’

(iii)  The input impedance Zy’

2]

20

10




Q8. (a)

(b)
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B = 2 quT vad = @ 5 PSD S, (w) = 10710 8, ¥ §F% T FM H9X
yoeft % fou fefa SNR = 28 dB U a1 8 | SUR ufgeht (39 §vg) Heha
m(t) TREA 8 15 kHz W ufgw-difi 8, qo1 30 WRor (Sfem) =1 w=m
foram T 2

frefafiaa =1 v 3@ Hifse

(i) 9T Hehd Wk S;

(ii)  fofa weka wfw S,

(i) ffa @ ol N’

For an FM communication system with f = 2 and white channel noise
with PSD S, (®) = 1010, the output SNR is found to be 28 dB. The base
band signal m(t) is Gaussian, band-limited to 15 kHz, and 3¢ loading is

used.

Determine the following :

(1) The received signal power ‘S;

(i)  The output signal power S;’

(iii) The output noise power ‘N’

ws e, 4-9d, 50 Hz Y00 61 1 goish Sfalg 4-5 Q/l q Mg
afaeen #, goles uftay # foreht smer oty & form wftema 85 Q/ebem @ 19T
1 TG FA-3T01 85 Nm 2 | e % dieear ura (firrae) #t Foa 71d g,
frafafea &1 9 s1@ Hifse .

(i)  TfadH raEdn ® goieh h dreedl

(i)  fE goteh 1 yeeh e § 3 Q wfodiy Sirer T A, @ Yadd S-St
(i) 0-03 @Yo (feaw) = sraeen ¥ wuies Y A Sreear qon S-3TTeol

A three-phase, 4-pole, 50 Hz induction motor has a rotor resistance of
4-5 Q/phase and a standstill reactance of 85 Q/phase with no external
resistance in the rotor circuit. The starting torque of the motor is 85 Nm.
Neglecting stator voltage drop, determine the following :

(1) The rotor voltage at standstill

(ii)  The starting torque, if a 3 Q resistance were added in each rotor
phase

(iii)  The rotor induced voltage and the torque at a slip of 0-03
22

20

20



(c)
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Tsh 220 V, 1500 rpm, 10 A, 37T (92%) & IAfIa de WX T W= Ifaliy
139 8 | 38 Uh 230 V & ac € dieedl, 50 Hz & TN TH el
pi-fafa dg feesd @ wi@ fen st 8 | yR 9w W wad 9 e
Frafafaa 1 v 59 Hifse .

(1) 30° JESH IV JAT 5 Nm S-AT00 W qre i 1fd

(i)  45° FESH BT FAT 1000 rpm Tfd T e se-ameol

A 220 V, 1500 rpm, 10 A separately excited dc motor has an armature
resistance of 1 ohm. It is fed from a single phase fully-controlled bridge
rectifier with an ac source voltage of 230 V, 50 Hz. Assuming continuous
load current, determine the following :

(1) Motor speed at the firing angle of 30° and torque of 5 Nm
(ii)  Developed torque at the firing angle of 45° and speed of 1000 rpm

-

23
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