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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) = fewmuaiay d, fog A @t fog B Wt dieear 1a s |
3A
©
12 Q) 6 Q

In the circuit given below, find the voltages at point A and point B. 10
(24
12Q 6 Q
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(b) 1= feU MU DTFT % @7d G9I-T&7 (SM9) Haha x(t) T F1d HIfT |
"‘|X(ej“)|
sin (Q)
4
:—3;r_—_5__1_t—2?t—_§_1}"”'"n 0_&::3#%&3::?1
2 2 2 E ) 2
arg X(e¥?)
2n+ .
-3n ~2n - 0 L
g ¢ on+ :
Determine the time domain signal x(t) corresponding to the DTFT given
below : 10
ulx(ejﬂ‘”
sin (Q)
+1
“3x br 21 8x % X [0 & = 31 2r 5% ar @
3 2 Z 2 2 2
arg [X(e¥)]
2n+ .
"‘é?t —21'[ —TE 0 T
e ° O+ ‘]
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(¢ 5V, 50Hz ac rms 9w & fau = fev v gfmy = fofd Sicear qomey
dife | @ D, § 37 diegal 37aurad 0-6 V& |

100 pF
o ~2 | -9 0
IICl
R, Dy
e N forfa
10 K ]'_3V
o e

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
o — | s = o
| IC1
R, P
INPUT + OUTPUT
10K -3V
o 8- I O

(d) @ D feu-vamdi A vd B % |19 U X FEw amen vk g afey sifesford
Fifs | M fifse & X = 0 F foe uftgy sfafdfa @ar g | qafisa X = 1 81,
qftger 00 & 10 & 119 01, TH: 00 JGxIT HHA0 & TSal 2 77 6 J21 Srevran @ |
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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(e) Uiy o ¥ faw v f2-9v8 Strershn & fou Z-yraat & moMET Shifse |

= S e MR e I IO ety e 1
1
s S 30 12
1 - i
2= MV Tt
! 1
! i
| 3Q 3Q :
VI ] \ V2
1 30 |
! [
I l .
o : : o
‘_'_ | l——-—)
I .

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

diagram. 10
P R RS RSN A e I
IE—-) : 3Q i s Iy
| 1
b MWW fae
I
- :
: 30 3Q |
Vi i 1 V2
I 30 I
! 1
I | _
° : . L o
«— : ]
I1 I i 12
U i i s N o, i g
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Q2. (a)

SLPM-P-ETE

TR H efifa gftwy #, s 7 Feit K, 6o © a1 St § 13 31aw 96l @
@ITt=0)|

3 T t = 10 FFUS W Fsit K, H faifora o feam smar & 39K t = 18-68 dve
TG A e S @ |

Y & Gy U & AR Fiq dicear Afga FifSe qur @99 10 JEvs,
18-68 TFUE 31T 28-68 FFve W fq Sreear am F1a Fifs |

5n§ Y14 lc=01F
fia
Kl}% (H)o1a
°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— 3 B

5Q§ 1A ‘[C:O-IF
! OUTPUT

Kl% 01A

& O A

1}
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(b)

SLPM-P-ETE

Taf faw o vek wftwrenes yad 3 uftry @ fram ifs, fore S e 2, iz,
Ft AT WS (FAHSTS) dieedl = 7-4 V T9T 377 ieeal 3auad = 06 V|

(i) &5 % |y diceal 1 0 Yeiid wid ge, Frfq dteear qimey i smfga
o o A qimey i stgft it ToET Fife |

(i) R, I 39 Sfcrel 37T ST % HASH § aaa HL YT Hi F4 = 00
D = 0-25 % 70 39 YehR ®uT-aia Sifere drfer Ffa g srafafaa @ |

Ry
AW
100 K
?+12V
5 Y ) .
o firfg
0-1uF ¥4 RyS39K A Z,
e 3 °-12V
Vs ¥ Zo
R, S 1K

|[|_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 =06 V.

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

and calculate frequency of output waveform.

7
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(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
100 K

0-1 puF +/ e

C, T °~12V

r i

(c) IR &qH Wha x(n) F 2T X(z) H= few ¢ o & wefifa ga-y= ufoew &
v fifde A, T g @ x() AR | feoi G = - el

N

=
V2 X O (zeroes)

, : X-949 (poles)
I
J
I

= Ho

®

sl=@)
..b.!...s ’
I ¢
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Determine the causal signal x[n] if its z-transform X(z) is specified by a
pole-zero pattern shown in the figure below. Take the constant G = i 10

Im
N

1
r=—
V2 X (O-zeroes
: X-poles
1
I

Q3. (a)

SLPM-P-ETE

N E
,’}4
7
+ > Re

= & - X
i - % 1 2
2 4 \ 4 2
\
\\
AN
X
EQIRRTSE]
FA,B,C,D)=>m(1, 3,4, 11, 12, 13, 14, 15)
3 fomm Fifsa |

$UHT 4 | 1 GgEkas a1 aTe FURI (12H) ¥ FEEET Hiwg | a9 A 791 B #F:i
T3 dftral & GaIfSra ST | 9T stiswer ogar | 3w, =2 C 3R D &1 %eq & 5
Y% 9ri aRfRgfagi AB = 00, 01, 10 9T 11§ F &I C 3iR D & %eH & ®9 |
IR &L ITH foRaT SITaT € | ST 1 A= Tl FHaTel (12T g AT § |
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 few e gy &, ZifsRet T, @91 Ty F foIT Vg = 0-6 V 3T g = 499 7|
(i) wads &I 20 Hz 31 2 kHz W AY Gd ac dieedl Afod Giord Hife |

(ii) FHET: ZIEET T 1 Ty, % Feraedl W de dieedl J1d HITT |

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

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

SLPM-P-ETE 10
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(i) Find dc voltages on collectors of transistors T, and T, respectively. 20

2 d 0 VCC =12V
91K 2K
10 uF 100 uF
R - Ro _
1 | 1 o QUTPUT
= Cy Cs
INPUT o—— & Ry
10 uF 36 K
100K R, = 10K
e é '
R; 4
200 E
1K 2100 uF

+
; cT- 13K Ry Cs
4I Rﬁ
e -8 & .

(¢)  UH LTI dF i AT AT h(n), I=0A N,y < n < N, T afoaiiya & | IfE sF=a0a
N, < n < Ny %I BIgH LTI 7 7 339 x(n) ¥ &, 9 98 =001 91a e fraeh
fore Frfa y(n) @1 stfide N, Ny, Ny N, F e F ETF 2 |

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 Ny < n < Njg, find the interval for which the output y(n) exists in
forms of N, N;, Ny and Ng. 10
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= wefdfa vitesht Zifore aftay & foQ I, 1;, I @01 Vo % 9 Ruifa $ifem )

Q4. (a)
T, wftoy & wiredht srte Fee G I, I, I 3R Vo % 99 i i |
o SfifS % Vg (sat.) = 0-8 V 3R Vg (sat.) = 0-1 V & 3faftes 7 & qo

et TTEE ¥ T w=ei % 9H f = 50, Vg (on) = 0-7 VIR V=03 VE |

Ip
—

NC

L

l1c
}/ RC g 1 kQ
>
IB K\
Rs310kO )
Voo 5V
+
VBB T 58V
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For the Schottky transistor circuit shown below, determine Ig,

and Vop. Next, remove the Schottky diode and determine Ig,
and Vi assuming additional values of Vg (sat.)

and Vy = 0-3 V for the Schottky diode.

Ip
_
llc
}) Re S 1k
—
S
Rs310 kO N
Vec 4 5V
+
VBB 5.8

I

(b) Pt w3t 3 G T i

i) x(t)= [%S_“’E_(&‘ﬂ] [Sﬂ(?m):'
mt Tt
t

G =)= J'fsm(zmdt

mt
—oD

wgeh ot fAfde difsre |

Find the Fourier transform of the following signals :

20
0 xt)= [ 25’“(@} | [S“_I(_QM)}
mt

mt
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Ip, Ic
In, Ig

= 0-8V and

Vg (sat.) = 01 V. Assume parameter values of p = 50, Vgg (on) =07V

20



t
in(2
@) -x(t) = ‘[?3-’?(-’1’ dt

Tl

—0

Specify the properties used.

(c) ﬁEﬁHWﬁVSWacmm%ﬁwmvszvomsmt'a‘,?ﬁ]T
V,= 14-14 V 3 o = 300 rad/sec. |

sifraan TR =T 3 fC s fadra Ry 3 1 T AT it 3 W T St
rfereran wifer ff F1d HIfeT |
k=1 n =02 % 3FIE)

R;$40 ohms

e I

o = 300 rad/sec.

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=0-2(Turns Ratio)

o

Ry,

SLPM-P-ETE 14
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@ s B
SECTION B

Q5. (a) ST foh 7l fo # wafifa 2, us wwaea 1o (W9 i T & I e faea-a
E, = 15 V/m & #IT 7€ §ae ¥ 30° 1 FHI0 SH1dT & | T8 & i I [aga-a (Ey)
GAE © 65-5° T HI0T ST & | B,y 1 TRET0T a9 ek (i) 1 e it

Fifsmu |
En
2
Eq

(2)
65-5°

(1) 30°

I
|
E :
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

En2

(2)

(b) 39T Fcaferdi H Hewar ¥ cwisy f& ww wfonfis &1 dicear T 9w F
Tk 170 % WY Fgerdl @ | e ifte Ture o dieear fame,
() Y, e
(i) stferaram & 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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(c) Terr i qmie U STHET U, Ui 1a Argfaet uftafds afiey w10 A % fer amr Wi
1 gfta @ ® | W& dteedr 230 V, 50 Hz 3T A Sehed 2 mH 8 | 99 s fh
orefeet et & qur fome &I o = 30° 2, 4t (i) SHfdsare S u, AR Gi) el

Fieedr § 3TEUTa sl TTUHT it |
ZF CD 10A

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

A 4

(d) <wize i v fEue agfeas = % faw arer np g7 997 Y807 np (1 - p) 3R Fuffa
BYaT &, STaf n Tl S ST 99T p Aherarait sl G9TeET (TTfsan) weffa @ & |
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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Q6. (a)

(b)

SLPM-P-ETE

U YRR FM sifanfes i wrfsfierar &1 smafa v 88 MHz — 108 MHz
& | IF Saeies ot wer St (fy) 7o writ aifem 91 3mafi (6, ) 30 e s
%%fIF<fLO%|3TﬁamwmﬁaﬁT%m%9ﬁrﬁaaﬂqﬁr
fc, 88 MHz — 108 MHz & % STeU Rl | 1, 1 [T 379w HH 31 36 74 MY
fip % T 3 70 £, ) % Heifbr seetra &1 o Rreif $ifs
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 fi o for
that chosen value of fp.
(i) <t wefiEt & s wiafsman 0w gae 2 2 AR AT SN gt %
foreqa gv it weraT @ 7% wefifa Fifm i R mom.f, &I &7 &7 T
ST qUf: SR (shig-Anershiim) 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)  TF 10 kW, 220 V DC 32 "It 9Rf&d 1200 rpm Tfd W =Sdd g0 5 A
TS YT ell @ | $HhT ST Sferter 0-2 Q am &= wfy 200 O | fifds
W G A THY 39 HreT 1 Frd-gerar 1 FIfew |
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.

St fo e 3 e o 2, v wftafds uftw, E = 24 v dieear 6 o doft @ 9t
F % o0 s forar o er | sived =it 9 1y, = 6 A, quT e dree
V,=60V,50 Hz 8,4 :

o

(i) Hiwid aferres R’ &1 96, 3T
(i) Terer wfer oriak Ja e |

R

"B =924V
'I__

17
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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 I, = 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
‘I’._

(¢) o (a) ¥ wefifa wftr Daet g arem td DSB-SC AAM-Highad Hd T Ud
a7 19 (A159) 3T ek arar 2 oo 38 dha & ura-ave & 7 wifth WagHt g9ed
[1‘_}} % | oW T A evrefer ofe e qre s e s 2, S

fax (b) FueRia® | LPF % fnfa @@ SNR 3ma Fifew |

[BW : 3ug dier]
| H()
4~1
Su(f)dk | I < f
-W 0w ;
Py
Wil M () LPF | frim
T 0 / v\ 1 BW=W |
£ fc—-WI f.+W T
£ cos (2rft)
(a) (b)

[feaT 7T 2 - a1 €@hd = cos (2nf t)]

SLPM-P-ETE 18
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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®|

Sy o | l .

-W 0w -

- output
Wil M vt W oy e AR tp

| BW=W

cos (2nft)

(a) (b)

[Given : carrier signal = cos (2nf t)]
Q7. (a) PRITMEfFE =E,, sin (ot — az) a, 3 qF 3= CA-H@) Fa >0 |
> - > > ;
G D, B INH JTHANT| t=0WE ik H 1 34 Fifsw | gfe g
FHEYAT & aF WY Jeoid FHIfu |

Gi) @l 59 E s H a7, oo § won o) s g o ai Ak
FA # | 7w oft awiew 6 ot nfy st B/H gl g s 3 ot o
T |

ﬁmw%:poztlnxlO‘?H/m T g9 = 3; x 1079 F/m.
n

_-> N
It is given that E = E__ sin (ot — az) ay in free space o> 0.

- - > - -
(i) Determine D, B and H. Plot E and H att = 0. State clearly if

any assumption is made.
- >
(ii)  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 : y, = 4n x 10-7 H/m, and g = %—x 1079 F/m.
n
SLPM-P-ETE 19
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(b)

(c)

SLPM-P-ETE

(i)

(i)

UF 3-dll, 4-99, 400 V, 10 kW, 50 Hz @i eid Jr aret, §f ae
FEITId 814 ot aem | i (fee) dieear i smafa w Fuifta (fze) fria
forpfira @t 2 | stfream -t it Fraffa of wr ae-meet & 2 T8,
12-5% |1 T 391 BT & 99 T Aex ofigy & s wfdy 3= 8 | e
I 9 R o370 O Y SR Aed i 7fd,

I1. 9of ST G o 9T § e 91 i A1 J1d Hife |

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 JANT H1 0-6 TFTHT p.f. W e faza w1 600 kW & | ¥ p.f. i
0-9 =Tt T qgH % foIT 90% Teram aTelt U qeahiicis Hiet S i
STt 2, ST | € A 100 kW A1 Wi oft yewr et 2 | qedshicr Hiet
I kVA =Titar 37l srisr (FHiaefem) wift ories i qoEr 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.

UF 9%-g% WRafda § faw dieedr v, = 12 V 8 | % =% D = 025 91 fig=m
3mgft 20 kHz ® | 0&ed L = 150 pH 991 319 G C = 250 pF 3R 37ad 91
gL, =125A% @

(1)

(i1)

U g § Prer-a-frat St &1 am, 3t
CCM & fofu 3t L 3 geiiis C & shifaes ara1 &t muEr FHifse |

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, =1-25 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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Qs.

SLPM-P-ETE

(a)

(1)

(i1)

W%@wﬁammya@%mﬁﬁamwaiﬂ

Pra et vt 1 v ot qn 2 i s@F A I T = (lir)

[y = O WCRTAT 2 | 78T r = WTC SfoamaT 1 Samr=fepa sfader qor r, ik T,
S MR SIS % deedt Wad=i & arediaes A Feats 597 F |

Show that the Smith chart constructed for a lossless transmission

for each

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

circle which is centred at .= (lr )
+r

and I;=0. Here,

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

and imaginary parts of voltage reflection coefficient of the load

impedance, respectively.

A4 Rume e i, SO W E aor B 3 wrafi s g s s
#fT | 3R &7 18, B = 1-2 x 103 V/m%,ﬁl%?arl =75, by =130
o1 =0 | feam m & 5 & 2 e ok st 2 3t Avaad sTaee o Shf
Tl g = 4n x 10~7 H/m 300 5 = %Exlo**’ F/m? |

‘c‘rl’ url : €0 Mo
' A
Eg v
A A
/1 t
§ A EO
5 g A
Jr A
T & /1 ey vy ¢
L o v
A
A
o Py
A
Eg '
21
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(b)

SLPM-P-ETE

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

reflected and transmitted E and H at the interface, if

E(’;: 1-2 x 10~ V/m in region 1, where &, = 7-5, Mr, = 1 and

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

1 =
incidence. Also, pg = 4n x 10~7 H/m and €0 = 360 x1072 F/m. 10
T
8!‘1’ ”rl : €gs Ho

) A
B
o, >

7 Et.

yi e j Y
/
/
A
" A
A
Eg ]

saft £, F UF FEHT Higad Hhbd mt) TE AM  Hed
u(t) = A, (1 + B cos (2xf,, t)] cos (2nf,t) 3T~ FAT 8, el f, ATeH A & | Taf
£, >>f, 3P =277 ult) Th AR AT GHFF T ARG 2 STt 2, it
us i x(t) Senfea Far e |

() x(t) F1 A A Fregor sa i |
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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).

(ii) Also determine the ratio of second harmonic amplitude to
fundamental amplitude in x(t). 20
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Discuss in brief various methods of voltage control within 3-phase

inverters.
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