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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempiing
guestions :

There are EIGHT guestions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE guestions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be
attempted choosing at least ONE guestion from each section.

The number of marks carried by a question [ part is indicated against if.

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 Booklet must be clearly struck off.
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Q1. (a)

(b)

(c)

WIS A
SECTION A

Tribw wgfem uftey (affz) ¥ 5 o ofe & o =g =geom i |

Derive the expression of total average power in three-phase balanced

circuit.

o= 1(b) 3 REm o sl wem fin) 1 STnE St T S |
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Find the Laplace transform of the periodic function fit) shown in
Figure 1(h).

(i)

(ii)
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Figure 1(h)
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Draw thyristor gate characteristics and state its application in
design of gate drive circuit.

A thyristor has a maximum average gate power dissipation limit
of 0-4 watts. It is triggered with pulsed gate current of frequency
20 kHz at a duty ratio of 0-5. If the gate cathode voltage drop is
1 volt, find permissible peak gate current magnitude.
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For the op-amp circuit shown in Figure 1(d), determine the gain

v
A, = f— . Assume that all resistors are equal.
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Figure 1(d)

we T e Sor e & wEee gmn, 0-04 9aeae (feET) w9l | g
# 6 # | T wR AET F o @A g vE yadd we-Ame po. (Wf
) Frafafan w=da fafigl % fom ofesfm it .

) e ferm (e fEfEm)

i) wWHA-Ew W

A squirrel cage induction motor has a starting current of six times the
full load current, at a slip of 0-04. Caleulate the line current and

starting torque in p.u. (per unit) of full load values for the following
starting methods :

(i}  Direct switching
(ii) Star-Delta starting
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Q2. (a)
(h)
{c)
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Convert the following logic equation to NAND logic and draw the circuit
using NAND gates :

Z={A+B)C+A(B+C)

(i) U FH @ guw @ fameh afiee sfmm 2, = 70 0 @ @
ush gl wive fame 99 115 - j80 Q #, % g sy fem m
B | o o woresd 25 m B |
Tr=ferfiaa s #ifemo .

I. SWR (==n 93 1m0

II. Ao Us =Fan S SRET, Z) 0, U8 Zypin

A low loss transmission line has characteristic impedance
Zp=T0 Q and is terminated by another impedance of 115 — j80 Q,
The wavelength on the line is 2-5 m.

Find :

I. SWR (Standing Wave Ratio)

II. Maximum and minimum line impedance, Z; .. and Zi i

(i) uH = A fawd e 15 m @ F 9fy oy @ we gfmy
T yftmmand swam: 2o = — 78 Q W Zoo =90 Q #, & W
st ufemnun Z, v ey e (9ITeE wiEe) ¢ O
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If the input impedances of a short and open circuited
transmission line of length 1-6m are Zgp=-j780 and
Zoe = j90 Q respectively, determine the characteristic impedance
Zg and propagation constant y of the line.

U% SSB 3§t 10 kW % & me e (grafae) = ) 5w i (geafie)
FI U "G AW wighm Heka, o & ot wife aah & @, g agem
? | amEs it v v T & 9 wa i we wigew wieE 80% % |
An SSB transmitter transmits with 10 kW power. This transmitter is to
be replaced by a standard amplitude modulated signal with same total

power content. Determine the carrier power and each sideband power,
when the percentage modulation iz 80%.
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Q3. (a)

(h)
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The maximum efficiency of a 50 KEVA transformer is 97-4% and occurs at
90% of full load, at unity power factor. Calculate the efficiency at

(it  Full load at (-8 power factor (p.f.)

(ii)  Half the full load at (-9 power factor (p.f.)

U o By wga H-AY e (=) * femm same & oflom & anien
i forfw dieemn wrea & w0 & | WA i feree st 50 Hz # vE s
H RL WR &% Wg& # @ 2 5% % R =10 Q 7 L = 30 mH #,
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A foll bridge or H-bridge inverter has a switching sequence which
results in a sguare wave output voltage. Let the switching frequency be
50 Hz and inverter is supplying a RL load having R = 10 Q and
L = 30 mH. Determine :

(i) An expression for load current
(ii)  The power absorbed by load
(iii) The average current in the D.C. source

{iv) ‘'The area in output voltage waveform where antiparallel diodes
across switches conduct

(Assume Input D.C. voltage = 100 V)
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In the circuit shown in Figure 3(c), find the voltage v, across the 8 Q
resistor. 10
28 38
WA WPy
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Figure 3(c)
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The antenna current of a transmitter is 11-5 amperes, when it is
modulated to a depth of 45% by an audio wave. The current enhances to
12-5 amperes on account of simultaneous modulation by another audio
gine wave, Find the modulation index of the second audio wave. 20

(b) WH 400 ez €. v e i g 30 W § weE 3es P o w
120 rad/sec o1t ® | smi=n ufodw 10 w6 &9 F= afdw 250 Q@ # |
T shrty %1 59 Fefen ot & smfe oftoe & 9oft () § Braw =
o 5 sl o i o9 % 150% & 38 =3 fm owg e =1
B | v % aewe B He ga-rel w1 Sif
A 400 volts D.C. shunt motor draws 30 amperes while supplying the
rated load at a speed of 120 rad/sec. The armature resistance is 1-0 ohm
and the field winding resistance iz 250 ohms. Determine the external
resistance that must be inserted in series with armature circuit so that,
the armature current should not exceed 150% of its rated value, when
the motor is plugged. Find the braking torque, at the instant of
plugging. 20
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The integrator circuit shown in Figure 4(c) is to be used to generate a
triangular waveform from a 500 Hz square wave connected to its input.
Suppose that the square wave alternates between + 12 V.

(i}  Find the minimum slew rate required for the amplifier.

(ii) Find the maximum output voltage the amplifier can generate. 10
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Figure 4(c)
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(b)

(c)
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Convert a D flip flop to function as an S-R flip flop. Draw the circuit.

uF EH. FFE W s dmnow, 800 WAL (rpm) W T
20 mWh I5dif weea ofd g3 =, 100 92 3 |

Freferfias & fom 9@ $omus. =1 o= ofesks fifaw
(i) I @ e S 1000 I, 99 (r.p.m.)
(i) TE 90 g9 24 mWh U5 900 . H @, 9 (r.p.m.)

A D.C. generator has an armature e.m.f. of 100 volts, when the useful
flux per pole is 20 mWh and the speed is 800 r.p.m.

Calculate the generated e.m.f.
(i) with the same flux and a speed of 1000 r.p.m.
(ii)  with flux per pole of 24 mWb and a speed of 900 r.p.m.

uF fawen andan feesdl S o vs Been s vt =@ g = =
# T B, 1 i smmwm. (rms.) dteem #1 AW s $ifaw g g
dieeal @ u wey w1 s fifig | s s (o) ft I
Fifem |

ofg w9t fam Mo aftad= o 9er dweAr 220 V (r.ms.) 50 Hz 928 @6 200 V
TR 1 kW Y iaies @, 9 95 92 dieen W WW 5 399 W (TE
HegrE ) A it |

Draw output voltage and current waveforms and determine r.mas.
output voltage of a three-phase half-wave rectifier supplied by
three-phase balanced a.c. supply. Also determine the form factor.

If the supply voltage of the above converter is 220 V (r.m.s.) at 50 Hz
and the load iz of 1 kW at 200 V, purely resistive, determine power
consumed by the load with given supply voltage.
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(i}  Derive the Maxwell's equation for time varying magnetic field
based on Ampere’s circuital law.

(i) A parallel plate capacitor with plate area of 5 cm® and plate
separation of 3 mm has a voltage of 50 sin 10° V applied to its
plates. Calculate the displacement current assuming € = 2 g, 10

(0) SaFE i = e w5 R se) T @ a @b F T G w00 F

yfdrgs § wanfea amr s fifem |
3k 400 2
40 Q
e e a A b
220V
1kQ 600 £
&7 50e)

Using Thevenin's theorem, find the current through the 40 Q resistor

connected between terminals a and b in Figure 5ie). 10
3 kO 400 £2
40 £
w2 a A b
220V
1 kQ 600 Q
Figure 5(e)
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Q6. (a)
(b)
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A buck converter (D.C.-D.C. converter) has LC filter in the output to
reduce ripple in output voltage. For continuous conduction mode, draw
the waveforms of output voltage, inductor current and capacitor current.
If the converter is switched at frequency ‘f, prove that minimum values
of ‘L’ and ‘C’ for Aly, ripple in inductor current and AV, ripple in output
voltages are given by
co_ -D) sl WAL fi'
BLAV [V ) f (AL )

Assume any data missing. D is duty cycle of switch and V, is the average
output voltage.

o eb) # fom m oftmw 4 iy, B wTem B W sSEE w3 T
o, @l i(t) = 10 sin 2t Amp & |

it
20 i0
iy ()
05 F
T
1= 6(b)
Find i,(t) in the circuit shown in Figure 6(b) using Fourier transform
method when i (t) = 10 sin 2t Amp.
it
20 4Q
i) (@)
;% 05F
Figure 6(b)
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Determine the feedback fraction and the operating frequency for the

oscillator circuit shown in Figure 6(c). 10
Vee
Ry, o= Cg = 100 pF
: {} il
Ce = 100 pF
I =5 = Cg =10 pF
2 Ly=1uHT |
™ 1

: = =F €y = 100 pF

Figure 6(c)
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Q7. (a)
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T = ElEi

A travelling E field in the free space of amplitude 100 V/m strikes
a perfect dielectric as shown in Figure T(aXi). Determine the

value DfEt,,

Free space E TEi

U THEHE FEAE a0

T Tralii)

IEtﬁ?ﬁm

Mo
Dielectrie
g, =20
=1

a=1

IEt Free space

M

Figure 7{ali)
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A uniform plane wave in air partially reflects from the surface of
a material whose properties are unknown. Measurements of the
electric field in front of the interface region yield a 1-5 m spacing
between maxima, with the first maximum occurring 0-75 m from
the interface. A standing wave ratio of 5 is measured. Determine

the intrinsic impedance 1, of the unknown material.
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(b)

ic)

Q8. (a)
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6,3,502,86,3,5,0,2,86,..
iy o= = me |
Design a synchronous counter using D flip flop that counts in the
following sequence :

6,3,5,0,2,6,3,5,0,286, ..
Draw the circuit.

us 220 diee, 1500 r.p.m., 50 A 9% Ifaa . wer # uvs Feen o
frafg Reed ¥ o e 9 2 | el 1 wer (TeE) o6 Agie
fren @ @ & Tomd wen Steedr 230 92 (rm.s) 50 Hz W & | i
Sfiviignr (SEETer) Wt 1200 r.p.m. T 97 FE-A0l W R | 3R
wfeg 0-2 @ #, 9t IiEds =1 s=EE S (EEiE uE) 7@ S |

A 220 volts, 1500 r.p.m., 50 A separately excited D.C. motor is fed from a
three-phase fully controlled rectifier. The rectifier is supplied with a
balanced three-phase source with phase voltage of 230 volts (r.m.s.) at
50 Hz. Motor is holding an overhauling load at 1200 r.p.m. at full load
torque. Determine the firing angle of converter if armature resistance is
assumed to be 0-2 L2,

Z91iy, M, afwe fo= 8(a) #, v(t) = 311412 sin 377t See
G I, I, I3, Iy 76 I % 9/ 7@ Aifa |

(ii) Ve T Vy B i dfimew Fifsg |

(iii) @a gro wifen wer o ftswmer Hifm |

(iv) g s UIE A Hi |
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(b)
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For the circuit shown in Figure 8(a), vit) = 311-12 sin 377t volts :
(i)  Find the values of I, Ip, I3, I4 and I5.

(ii)  Also compute Vi, and V.

(iii) Compute the power supplied by the source.
(iv) Find the line power factor.

Figure 8(a)

mffﬁqﬁqﬂﬁiﬂfﬁ}ﬁﬁ’hmvuﬁﬁ%ﬁﬁﬁ'ﬂlﬁﬁl,viﬂ,vﬁsﬁ
vi,  Ta1 # it fif |
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(c)
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Caleulate the output voltage v, in terme of the input voltages v;,, ¥j,, vig

and v;, for the circuit shown in Figure 8(h). 20
Ry
R,y A
¥ip — A
Ry
Vig MM .«_’\
R o Vg
viﬂ ﬁ L/
Rp
Vig ——nAh—
jﬂc
Figure 8(b)
T T 2 (e 2m) vwom. e aw dieen adeon g Refe e mn
B
vit) = 12 cos (6 x 10% t + 5 sin 1250 t).
Frefafiaa =1 @ s Hifem
(i) a9 A
(i) wige sEH
(iii)  wAfiwman feaem
(iv) &= s

(v) 109 wfetg & wife &9
A zingle tone FM is represented by the voltage equation as

v(t) = 12 cos (6 = 10% t + 5 sin 1250 t).
Determine : 10

(i}  Carrier frequency

(i) Modulation frequency

(iii) Maximum deviation

(iv} Bandwidth

(v}  Power dissipated in a 10 £ resistance
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