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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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SECTION A
Ql. (a) i fRuwmuaiay d, fs=g A qur fsmg B wt dieear 1a s |
(P4
12 Q 6 Q

In the circuit given below, find the voltages at point A and point B.

pom
&

120 6 Q
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(b) A feu MU DTFT ¥ €7a G9I-T8 (S8) G x(t) 1 F1d T |
ulX(ejQ)l

sin (Q)

A

. (] -2+ "

Determine the time domain signal x(t) corresponding to the DTFT given
below : 10

ulx{ejﬂ”

sin ()

8n Bt 2r -8r -® ® [0 X m 8z 21 5% 3nr Q
2 2 2 2 2 2
arg [X(e¥)]
/ ) |
—3n —2n - 0 ™
- . =2r T
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(e) 5V,50Hzacmsﬁ%ﬂa§m:ﬁ%ﬁquiﬂﬁﬂﬁmw
dife | g D, § 37 dieedr 37U 0-6 V2 |

100 pF
P - :
Cy
R, A
g + fta
10 K l’_ 3V
o P

Draw the output voltage waveform of the circuit given below for 5V,

50 Hz ac rms input. Forward voltage drop in diode D, is 0:6 V. 10
100 pF
=y -
Cl
R, D
INPUT + OUTPUT
10K J_ 3V
[+ 8- 0

(d) @ D frEu-gamdt A td B & @ uF X e aran v siqwias afay sfisfeud
Fifsw | a= fifse &6 X = 0 F fou ofgy sofiefda @ar g | qafisa X = 18 ar
qftger 00 & 10 & 119 01, TH: 00 GET HHA0 & ST 2 7T T J&1 Serar @ |
Design a sequential circuit with two D flip flops A and B and one input
X. Let the state of the circuit remain the same for X = 0. However, when

X = 1, the circuit goes through the state transitions from 00 to 10 to 11
to 01, back to 00 and then repeats. 10
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uftaer si@ # fRw v f2-91E Strershn & forw Z-ur=ret <t o i |
AMVWWA
3Q

(e)

3Q

3Q

10

3Q

B T T

Calculate Z-parameters for the two-port network given in the circuit

diagram.

3Q
3Q

3Q

ot (] (]
H o 1) T

- -y

-
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Q2.

SLPM-P-ETE

(a)

T # wefdia aftwy #, smoey | el K, waifsa @ qun duiie 3 18 ey 1@ @
(@It =0W)|

A HUT t = 10 §F0S W FHst K, &I faifora & faa simar € 3 ¢ = 18-68 &
T T R a2 |

9T F "Ny FuThe % AR-IR fia dieear i fifse qur 97 10 d%vs,

18-68 WFUE 3T 28-68 WFUE T fAtiq Fieear 714 Fra Hifsrw |
5V

95 Q
MWW—( ———oB

0 (D

0 A

In the circuit shown in the diagram, initially key K, is closed and
capacitor has no charge (at time t = 0).

Now at time t = 10 seconds, key K, is opened and at t = 18:68 seconds it
is again closed.

Plot output voltage across the capacitor with respect to time and find
output voltage values at time 10 seconds, 1868 seconds and

28-68 seconds.
5V
95 Q)
+—WW—( H—y ©oB
! OUTPUT
KIJ% 01A
+ O A

|}E
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(b)

SLPM-P-ETE

T&i fou v v wimarers yade & uftey v fa=m ifsr, fsad s emte Z, iz,
F I 99T (AFHSIST) dieedl = 7-4 V qT 37 dieedl 3[auad = 06 V|

(i) ¥WF % |1y dicedn 1 99 YefRid #d gu, fria dicedr aimey &t smfad
e qer frfa ey &t g &t TuET Fifs |

(ii) R, T I9eh Sl 31T SRSt & HAISH 9 sae L ITT i 4 Ik Torh
D = 0-25 % foTu 3 wehm ®ur=afia Hifsie aife Frfa smaf smafafia @ |

Ry
ANy
100 K
T+12V
ffa
+ 1K
0-1uF / R3239K Z4
V. Y Zo
R4;<1K

.[l__l

Consider the circuit of an operational amplifier given here in which
Zener diodes Z; and Z, are having reverse breakdown voltage = 74 V

and forward voltage drop = 0:6 V.

(i) Draw the output voltage waveform showing voltage value with time

and calculate frequency of output waveform.

7



(i) Modify the circuit for duty cycle factor D = 0-25 by replacing R,

from combination of suitable resistances and diodes, so that output

frequency is not changed. 20
Ry
AN
100K
+12V
Vip——ri]- R, v,
MWW o QUTPUT
* 1K
0-1puF R3239K Z4
6T =12V
\ Zg
R4y<1K
& -0

.

(c) A 3qH Hohd x(n) F z-TI=R X(z) = few ¢ for # welifa ya-e fasy %
v fifde A , g 3 x() 0 ARG | feaei G = - el

Im

N

1
)
; X4 (poles)

7
i
d

\’
/
/
/ L
7 Boht
’ 4
/
\
Y

X O-¥3% (zeroes)

2> Re

S
p-h-!r-tGD
H‘-‘-ll—t +
po = X
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Determine the causal signal x[n] if its z-transform X(z) is specified by a

Q3. (a)

SLPM-P-ETE

pole-zero pattern shown in the figure below. Take the constant G = i ; 10
Im
N
1
V2 X (O-zeroes
g : X-poles
x! !
’ :
/ |
/
N
o } 1
/
& © = X—> Re
I b % 1 1
2 4 b 4 2
N
\
A\
N
N\
\
\
\
N
X
EQIRRISE]
FA,B,C,D)=>Xm(1, 3,4, 11, 12, 13, 14, 15)
W fo=m Fifs |

TAHT 4 ¥ 1 GgEHaF aA1 aTe FURI (12H) ¥ FETIT Hiwg | F&aw A 79 B
T3 fteat & SIS Hife | 9 stiswer oAl ®§ e, =% C 3 D &1 %od &
Yeis 9 giafadt AB = 00, 01, 10 @21 115 F &I C 3iR D & %eid & ®I |
IR o ITH f3hT SITAT & | el ol Sh1i=ara sTel huTel (Teh) R T & |
Consider the Boolean function :

F(A,B,C,D)=Y¥m(1, 3, 4, 11, 12, 13, 14, 15)

Implement it with a 4-to-1 multiplexer and external gates. Connect
inputs A and B to the selection lines. Input to the four data lines is a
function of the variables C and D which are obtained by expressing F as
a function of C and D for each of the four cases when AB = 00, 01, 10 and
11. Functions are to be implemented with external gates. 20
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(b) e fw e gy &, ZifReT T, @91 Ty % fIT Ve = 06 V 3T = 499 7|
(i) vades & 20 Hz 31 2 kHz WY Ghd ac dteedl aAfod Siord Hifse |

(i) T ZISTEST T T T,y % Heidedl T de Aleedl J1d iy |

$ :’Vcc= 32N
91K 2K
10 ;:]l_F R2 100 uF
12 ) 2= o fifa
Cq Cg
T -
Cl 1 T2
10 pF 36 K
4 100 K §R =10K
W ’
R c
200 E
1K £ 100 uF
13K Ry Cs
R

In the circuit given below, transistors T and Ty are having Vg =06 V
and B = 499.

(i) Calculate small signal ac voltage gain of the amplifier at 20 Hz and
2 kHz.
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(c)

SLPM-P-ETE

(ii) Find dc voltages on collectors of transistors T, and T, respectively. 20

© VCC =12V
100 uF
‘“Hg o QUTPUT
3
% Ry = 10K

=2100 uF

Cs
: o

T LTI dF i 31T ST h(n), =T N, < n < N, # afoaiiya 2 | 7f2 saa
N, < n < Ny I 8Iga LTI @ # 339 x(n) ¥ &, 91 98 3f=a01at 91a hifere, forges
fera Frfa y(n) %1 s1fiac@ Ny, Ny, Ny SN, F T F €A R |

Impulse response of an LTI system, h(n) is defined in the interval
Ny £ n < N;. If the input x(n) to the LTI system is zero except in the
interval N, < n < Nj, find the interval for which the output y(n) exists in

forms of N, N, Ny and Ng. 10
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Q4.

(a)

fror wefdfa sitedht zifsret uftay & fou I, 1, I, @1 Vg & 7 fuifa Sifs |
T, uftay & sitedht srITe faa F G I, Iy, I 3 Vg & 0 Reifa i |
7 #fifS & Vg (sat.) = 0-8 V 3R Vg (sat.) = 0-1 V & 3faftes o/ € qo

itesht TS & T el % 9H B = 50, Vg (on) = 0-7 VIR V=03 V2 |

VBB 58V

Ve

Rpélm

5V

Vet
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For the Schottky transistor circuit shown below, determine Ig,
Ip

and V. Next, remove the Schottky diode and determine Ig,
and Vy = 0-3 V for the Schottky diode.

and V. assuming additional values of Vg (sat.)

In, Ig
ID’ IC

0-:8V and
Vg (sat.) = 0-1 V. Assume parameter values of B = 50, Vgg (on) =07V
—

Rs310kQ

lic
.
¢ 2.

20
Rc S 1kO
+
Vec— 5V
+
Ves T 58V
(b)

freferiaa et % B s s A
Q) x(t)= [%5"-—(3“9

sl
nt . mt

t sin(@
Gi) x(t)= _[-Sm( il

-dt
mt
—o0

w7 o fafde Hifsre |

Find the Fourier transform of the following signals :
. (2
M x(t)= [ 23"‘(3"_”} . [S.‘E(_ ’“)}

it mt
SLPM-P-ETE
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t
i) x(t) = _[ Et] o

mt

Specify the properties used.

(© 9 wefiits o # V, 0 ac deedr @ € @ a1V, =V, cos ot & 0
V, =14:14 V 3 0 = 300 rad/sec. ¥ |

siferran TR S0 3 foe R afedig Ry, 3 Wi ot o i 3 R St
sifereham wifeh Wt Sa shife |

k=1 n=0-2 T IE)

R;$S40 ohms

I

=

Ry

In the circuit shown below, V_ is the ac voltage source given by
V=V, cos ot, with V = 14-14 V and o = 300 rad/sec.

Calculate the value of load resistance Ry for maximum power transfer
and also find out maximum power transferred to load. 10

k=1 n =02 (Turns Ratio)

R, $40 ohms

S

o = 300 rad/sec.

Ry
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@us B
SECTION B

Q5. (a) 1 fok 7=l fom o wefiia 2, v wrdea ek (W) F wae F I o foea-am
E, = 15 V/m @ 3T T §ae ¥ 30° T FHI0 S414T & | T8 & i HI [aga-ar (Ey)
GAE H 65°5° T HI0T ST & | B,y 1 IRET0T 79T ek (i) H Tagdie i
Fifv |

En2
Eo

(2)
65-5°

(1 30°

I
|
Ey :
1

As shown in the figure, just inside the surface of a dielectric slab, the
electric field (E;) is 15 V/m and it makes an angle of 30° with the
surface. The electric field (E;) makes 65-5° angle with the surface, just
above the surface. Determine the magnitude of E, and the dielectric

constant of the slab. 10

EI12

(2)

(b)  I9Yh Hcafedl H Hear § cwise fh uw afonfeE &1 dicear T 9v F
IR 1707 o 1Y seerar @ | farw wifh 7o o dieear fram,
() IEm,
(ii) 3Afereham &nm 2
Show with the help of suitable derivations that the voltage regulation of

a transformer varies with the power factor of the load. At what power

factor will the voltage regulation be :
(i) zero, and
(i) maximum ? 10
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(¢ T ¥ quiie U stER v, wEwel arsiee uftafds uftay v 10 A % fer aw i
1 gftd AT 8 | 2T dteedr 230 V, 50 Hz 3T A Wehed 2 mH 8 | 99 s fh
ofeet Jrest & qur fomT i o = 30° 2, 4 (i) SAfd=aeT & u, IR Gi) i

Jiezar § gurad sl ToET IS |
ZF CJ, 10 A

A single-phase Thyristor converter circuit as shown in the figure is
feeding to a constant current load of 10 A. The supply voltage is of
230 V, 50 Hz and source inductance of 2 mH. Assume the Thyristors are
ideal and triggering angle a = 30°. Calculate (i) the overlap angle u, and
(ii) the drop in output voltage. 10

(d) eize & v fiue agfeaes = & faw wrer np g/ @91 9601 np (1 - p) g7 i
B1aT &, STaf n T S GET 99T p Fhadratl shl G9IEAT (W) effa s @ & |
Show that for a binomial random variable, the mean is given by np and

the variance is given by np (1 — p), where n gives the number of trials

and p gives the probability of successes. 10
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(e)

Q6. (a)

(b)

SLPM-P-ETE

U YuTRelieTsd FM stfimnfer < srfsfierar 1 smafe wrg 88 MHz — 108 MHz
® | IF gareier ot wer S1afey (fy,) aen e 3ifer 1 sy (fy,) 39 TR T3
%%fIF<fLO%|aﬁmwmﬁW%aﬁgﬁrﬁamﬁf
fc, 88 MHz — 108 MHz & % STECET | fip, 1 =[qH TG4 T i 36 T34 10
fip % T & 70 £, ) % Feifra seetra & o i i
The frequency range of operation of a superheterodyne FM receiver is
88 MHz — 108 MHz. The centre frequency of the IF amplifier (fjp) and
the frequency of the local oscillator (fLo) are so chosen that fip < fi.o-
The design has to be so carried out that the image frequency f. falls
outside of the 88 MHz — 108 MHz region. Determine the minimum
required value of fii and the corresponding range of variations in f; o for
that chosen value of fip.
() 2reft wafieT & S sfafsen 1 7 qdes & 2 s g o gt
forega g1 i werar @ 1% wefifa FIfT B s mam.f. 1 4T &89 T
TS QUid: STSR-Trahi (sha-Aershim) 2 |
What is meant by armature reaction in DC machines ? Show with
the help of developed view of armature conductors and poles
that the effect of armature m.m.f. on the main field is entirely
cross-magnetizing.
(i) ¥ 10 kW, 220 V DC ¥¢ Hret ¥R-ifed 1200 rpm T @ 9o 8¢ 5 A
TS °TT el @ | $HT ST Sferie 0-2 Q am &= wfie 200 0 ¥ | fifds

VR Y2TT FHTd §9Y 39 Wi T -aerar 31d Hifvw |

A 10 kW, 220 V DC shunt motor draws a line current of 5 A while
running at no-load speed of 1200 rpm. It has an armature
resistance of 0-2 Q and field resistance of 200 Q. Determine the
efficiency of the motor when it delivers rated load.

émﬁ:%aﬁmhw%,qmwﬁaﬁw&w&:mvaﬁmﬁ@%zﬁaﬁaﬁf
F % o0 s fomar s er | sivea =it a1y, = 6 A, qur wew dtee

V,=60V,50 Hz ?, 7t :
(i) Hwiq gfatras R’ %1 9H, 3
(i) Terer wifer Tqoriak 30 e |

R

“E=24V
T_

17

10

10
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A converter circuit as shown in the figure is being used to charge a
battery of voltage E = 24 V. The average charging current ;. = 6 A, and
supply voltage V_ = 60 V, 50 Hz. Determine

(i) the value of limiting resistor ‘R’, and

(i) input power factor. 20

£

+E=24V
‘|‘._

) T (a) # wefifa it WagHt v7ea arem & DSB-SC AIM-Higlcd dehd Teh T8
Teg 1 (A13d) 3T ek 2rar ® foraer 9 @%a & Tr-dve &7 | wifth SagH! B
[E}J ¥ | T e Y fergfe siv Frer are o f S 2, S

faa (b) T ueRia® | LPF % finfa @ SNR 3ma Fifsw |

[BW : dug 9ier]
|H(D|
4~1
Su(f)lk | I < f
-W 0w ;
Py
\M M . w O T |
T 0 / v\ g BW=W |
- =W ‘[ f.+W T
fc cos (2nfct;)
(a) (b)

[fear T @ ; 918k "ahd = cos (2nf,t)]

SLPM-P-ETE 18



A DSB-SC amplitude-modulated signal with power spectral density as
shown in figure (a) is corrupted with additive noise that has a
power spectral density (%J within the passband region of the signal.
The received signal-plus-noise is demodulated and low pass filtered as

shown in figure (b). Determine the SNR at the output of the LPF.

[BW : bandwidth]
| H |

Su(f.) A | [ < f

-W 0w

|\ {I - output
M ¢ r(t) O LPF utpu

Q7. (a)

SLPM-P-ETE

BW =W

cos (2nf t)

(a) (b)

[Given : carrier signal = cos (2nf t)]

a2 s B =E,, sin (ot — az) a, 3N qF 330t CA-@@) H o> 02 |
—> - — - :

@ D,B 3RH FAHINT| t =0W E 3 H =7 3i%7 Fifvw | afe 715
FeYAT & a1 TF Jeoid FIfU |

(ii) W%%Eﬁt}?éﬂ‘z-ﬁmﬁwm)mg@mﬁﬁa
Fd & | 9 o Fwisy f aon vfy i B/H qie: g swer 3 ot w
HEMA & |

fem MR : uy =41 x 107 W/m 3t gy = — x 109 F/m.

6n
__> Fal
It is given that E = E__ sin (ot — az) ay 1in free space a > 0.

- - > - >
(1) Determine D, B and H. Plot E and H att = 0. State clearly if
any assumption is made.

> o
(i)  Show that these E and H fields constitute a wave travelling in
the z-direction. Also demonstrate that the wave speed and E/H
depend solely on the properties of free space.

Given : pj = 4n x 10-7 H/m, and € = 3—;—x 1079 F/m.
n
19

10

10
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(b)

(c)

SLPM-P-ETE

(1)

(i)

UF 3%, 4-99, 400 V, 10 kW, 50 Hz qdf eF 301 A, | ae
Tt 8 a1 aa i Fraife () dveea s st o Frefe (fe) Fit
foranfira et 2 | stfream a-smeet it Fraffa Qof wr ae-smee & 2 TR,
12:5% @40 9 Ieq~ BT & 5 b Tt aftayr # A gioly I € | R
g, et hig quT Fitieh &faat 7107 714 gg,

I 9of 9T STet-3ATel OX AT 3T Hiek 3 i, o

IL. qﬂfmﬂm%ﬁ’iﬁwﬁqmmmwaﬁﬁm

A 3-phase, 4-pole, 400 V, 10 kW, 50 Hz slip ring induction motor
develops rated output at rated voltage and frequency with its slip
ring short-circuited. The maximum torque equal to twice the full
load torque, occurs at a slip of 12:5% with zero external resistance
in rotor circuit. Neglect stator impedance, stator core and
mechanical losses. Determine :

I. slip and motor speed at full load torque, and

II. starting current in terms of full load current.

T FENT M 0-6 G p.f. T HEA 70 ¥R 600 kW ? | I p.f. H
0-9 wgrHY T SgM F T 90% T&aT aTclt Uh qeaHlicTsh W FINT i
STt 2, S & # W 100 kW it ¥ o 5ewr w1t @ | e qiel
I kVA H1itar 37 Rl (3Hiaefen) wifth oriss i romem Hifse |

An industry has an average electrical load of 600 kW at a p.f. of
0-6 lagging. A synchronous motor with an efficiency of 90% is used
to raise the combined p.f. to 0-9 lagging and at the same time
supply a mechanical load of 100 kW. Calculate kVA capacity of the
synchronous motor and synchronous motor operating power factor.

U q%-98 Uiafda § e dicedr V, = 12 V& | FH =% D = 0-25 91 fige=m
af 20 kHz ® | W&ed L = 150 pH 7971 3 G911 C = 250 pF 37 378d 91
a0l =125 A%, @

(1)

(i1)

W g # FIrgr-g-finat Sffer = amE, 3
CCM & fou 3 L 3R geifim C & shifaes a1 &t Fifse |

The buck-boost converter has an input voltage of V, = 12 V. The duty
cycle D = 0-25 and the switching frequency is 20 kHz. The inductance
L = 150 pH and filter capacitor C = 250 pF. The average load current
I, =125 A. Determine :

@)

(ii)

the peak-to-peak ripple in the inductor current, and

the critical values of inductor L and capacitor C for CCM.

20
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Q8.

SLPM-P-ETE

(a)

(1)

(i1)

mﬁq%wgm%ammm)m%%qﬁﬁa&waéaiﬂ

P et r-36t 1 v gt qn 2 i s@F A I T = (11 :
r

[y = O WK 2 | el r = WTC SfoamaT 1 Semr=fepa sfoder qor -, ik T,
ST W SfrsiTe 3 Steedt Wadich & aredfas 3 Fieafis simd |

Show that the Smith chart constructed for a lossless transmission

for each

line gives a family of r-circles, having a radius of )
+r

circle which is centred at .= a : )
+r

and I;=0. Here,

r = normalized resistance of the load impedance, I, and T = real

and imaginary parts of voltage reflection coefficient of the load

impedance, respectively.

e feu e fer #, srwagE w E @1 H % WEfda 3R T W 3
Hifre | afe &1 14, Ej = 1-2 x 103 V/m®, e e, =75, p, =13
oy = 0 ® | fom mm 2 foF &1 2w ek it 2 i evaad e 5 S
T g = 4 x 107 H/m 30 g = — x10~° F/m 2|

5:'1’ ”rl : €p» Mo

) A
g
A 71

] t

e, - o
JF A

YT e : —yt

A
A
A
Ep 4
21
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(b)

SLPM-P-ETE

In the figure given below, determine the amplitudes of the
- =3

reflected and transmitted E and H at the interface, if

EB: 12 x 103 V/m in region 1, where arl = 7b, My, = 1 and

o, = 0. Given : Region 2 is a free space and assume normal
1

incidence. Also, pg = 41 x 107 H/m and €9 = 36 x10~2 F/m. 10
|
srl’ url : €p Mo

. 7
1 7
Eg A
1 ]

7 Et

yi— / ¢
A

Yt ﬁ e

A
A
y 21
Ep :

saft £, # UH FEHT Higad Hdd m(t) T AM  Hehd
u(t) = A, [1 + B cos (2nf, t)] cos (2xft) Ieq~ FaT 2, &l f, ATeF AT & | Tl
f,>>f, 3P =27 |TE ult) T ATE AT G G AT {1 SfTat 2, S
us i x(t) Iefea Far e |

()  x(t) 1 B Soft fregor 3ra Aifs |

(i) x(t) & faeftr GATdt ST & g 7™ 1 STuTa off J1d HifC |

A sinusoidal modulating signal m(t) of frequency f, produces an AM
signal : u(t) = A [1 + B cos (2nf t)] cos (2nft), where f, is carrier
frequency. Here, f, >> f, and B = 2. This u(t) is applied to an ideal
envelope detector which produces an output x(t).

(i) Determine the Fourier series representation of x(t).

(i) Also determine the ratio of second harmonic amplitude to
fundamental amplitude in x(t). 20

22



(c)

SLPM-P-ETE

3-Fell Tdiueh (39e0) ¥ aieean frasror <t fafir=r faferat < datg § fdear fifso |

Discuss in brief various methods of voltage control within 3-phase

inverters.

23
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