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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempling 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. I 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 earry their usual standard meanings,

Attempts of questions shall be counted in sequential order. Unless struck off, attempt af 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 glearly struck off.

SKYC-U-ELTE I



WA
SECTION A
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Obtain Norton equivalent circuit at terminals ab of the coupled circuit
shown in the figure. Using it, find out the current passing through 5 Q
resistor connected between the terminals ab.
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Obtain the Laplace transform of the following periodic waveforms
fit)

(1)

{ii) T

1F===

> L

i
|
|
i
i
i
i
A da  4a bBa
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(i} ohael ohi whwana sfa e,

(i) WY @& i

(iii) e & T #a A fEm wfe e

(Wrex &1 w2ex faara 1 9008 vd 50 He faga v W Fam & RX s
3: 1 WY | T # GEde U uE e wiE & s fifa )

A 3-phase, 50 Hz, star-connected cage-type induction motor has
standstill input impedance of (10 +j 3-0) £ per phase. The motor is
connected through a cable from 400 V, 3-phase balanced supply so that
the blocked rotor voltage at its terminal is dropped by 20% from the
supplied voltage. The motor is to be started through a DOL starter from
the same supply and cable as above.

Find :

(i)  the cable impedance per phase,

(ii}  the motor starting current,

(iii} input power factor at the time of starting.

(Assume negligible stator impedance of the motor and cable VX ratio
of 3:1 at 50 Hz supply. Also ignore magnetizing current and core
logses. )
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Calculate the lower corner frequency for the circuit shown below, Take
transistor parameters as : i = 100, Vg =0TV and V, =« 10

Tvﬂc =12V
Ry =10 k2
Rg = 0-5 ki) Co=01pF
—AAAN i
+
""g) Hz=15kﬂ% Ry = 01 ki

(e} fom & Zuiy SEM CHEAE qrEEE &9 B = &, B, Whim? § u a1y w
U HETE {61 & WIS S99 AT 0 m/e § TEwedt § ) s 13 e F

o= U ufee R Q 921 2 | fag Sifw s o 9 el e F fBem o
A F R | O T vE gueE W & A & fgde vfi e s
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-
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A metal bar slides over a pair of conducting raile in a uniform magnetic
feld B = Tf! B, Wh/m? with a constant velocity W m/s as shown below
in the figure. A resistance ‘R’ Q is connected between terminals 1 and 2.
Prove that this system upholds the principle of conservation of energy.
MNeglect the electrical resistance of the metal bar and the pair of

condueting rails, and the mechanical friction of this ideal system. 10
Y4
- | _:5} meters
d1 OROBOJBIC E}"':,T"-——-Lmi!'urm magnetic
R eeo|[e6 " o
jicloNcli{oNo i |
/ iy
Conducting
Rails

Q2. (a Fa3 A wehh viwy % fow, Feeg go fGeem 6 sgma 4 o5 Q9w 25 0
uffigesi & Aw-gE dreed &1 9 e
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For the circuit shown in the figure, obtain the value of voltage across
0-5 & and 2-5 Q resistors using nodal current analysis. 20

3 1
(b} }FID]—I}' m—1]+ ¥ In - 2] = xin]

310 U 89% IEAd-He (ah wie 3= (LTI 73 i §,
& x|n] 791 yin] wEE: AT F fEw v faiw

(i) @ = FO Fee Hiz) Femfem |

(i) = 6 sl sfEa hin) 3@ Hif

(iti) 7= i W AT s(n) T It |

A causal discrete-time LTI system is described by :
¥In] - E.v [n -1} + -I-.v [n— 2] = xIn],
4 S
where x|n| and y[n] are the input and output of the system respectively.
(i} Determine the system transfer function Hiz).
(i1} Find the impulse response h(n] of the system.
(iii) Find the step response a[n| of the system,. 20
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(e) ﬁhmhﬁﬁﬁhmwﬁmﬁhlmﬁmﬁm
A T Vo, Vg, Ve = Vi 8 s it
-
(i) Vo™ WA AVEEN 8 U8 Rpy = Reoy= R & |
(i) gy AL 9fEdT 37999 F00 2 79 Rey = Rag = Rp & |

(iii) Rpy=Rog+ARR |

Vee

Ry R
X ¥

K_;h W
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Conzider the figure of differential pair given below. Neglecting the early
effect, determine the change in Vy, Vy, Vi - Vy 10
if

(i} Vpe nses by AV and By = Rpg = R

(i) lpgexperiences a change of Al and Ry = Rpg = R

(iii) Rgy=Rpg + AR.
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Consider the shift register shown in the figure below, which is
implemented using D flip-flops and 2 : 1 multiplexers, 10

X, X X %2 X3

e T

Load
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Complete the truth table shown as follows :

Qy

Next State
Q: @

y

Inputs
CK CLR Load
X 0 X

= =t :'
Wi f & R
Qg — P :
Q— - P

(i) 4:19gE%TH 90 T g K wEEm 4 e s st fifo
F(A,B,C,Di=Xm(3, 4,5 6,79 10, 12, 14, 15)
Use 4 : 1 multiplexer and logic gates to implement the function :

FIA,B,C,D)=Xm(3,4,5,6, 7,9, 10, 12, 14, 15)
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The figure shows a triangular pulse which is zero for all time
except — % =ts= %.Furthiapulae

(I} determine the Fourier transform.

(11} sketch the continuous amplitude spectrum. o
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Find ..E_llFll{s} Fyls)l by using convolution for the following F(s)

10

and FEEH}.
1

Filg)= —>—  Faols)=
L g8+ 1 s L |

e wfreindt wfFmers vad® ofvn 0w @ oieEm fEa e @ afe
Moy, == (v, +4v,) B 1 Ry, Ry 7 Ry WRe®l 91 997 @ won fon

S R 4V 1 sl Fuin deem & for qRRi SRS 070 1 mA

(e)

o AfaE TR
R, e
Ulq._w—
. Ry :\
: +/,,/' Yo

Ry, Ry 71 R, % A ftwfem Sifam |
An inverting Op-Amp circuit is to be designed such that the weighted

sum v, = — (v, + 4v,). Resistors Ry, Ry and R are to be chosen in a way
that for a maximum output voltage of' 4 V, the current in the feedback

resistor does not exceed 1 mA.
Ry AN
V) e AAAN————
R'.E -
Wiy
0 a——AAAAN | =%

Calculate the values of HI- R‘z and Ry
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Hra wefifa fru o wige & fom, o Seem V= <99 B =100 ¥ | SEH

(a)
(i) Qlﬂmmn-ﬁmt |
(ii) Q, Hf F BN WAL R |
Ve =256V

Eﬂk.!lé 3 k3

30 k2
20

For the circuit shown below, early voltage V, = = and i = 100. Find the

reverse saturation current if:
(i) the collector current of QI = (-5 mA.
(i) Q, is biased at the edge of saturation.

2410

SGH1§

30 kL)

Qy

Y

14
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by dm fem g & w an feaEl % mw fafafs 93 6 s affed @ TEw
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=
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Consider the control circuitry of a machine copier with four switches as
shown below in the figure. These switches are at various points along
the path of the machine. Each switch is normally open and closes only
when the paper passes over it. Let there be a restriction that switch 1
and switch 4 cannot close simultaneously. Use Karnaugh map to design
a logic circuit that produces a high output whenever two or more
switches are closed at the same time.

5“?1/" %fﬂf

SwWa %5?

' Logic X
p—————

‘EWE.;" %EV Circuit

swa -};ﬁ‘v’

-

(SW1, SW2, SW3, SW4 : Switch 1, Switch 2, Switch 3, Switch 4)
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Form A wafifa Rwgr @3 & foru warmers ates afem & Rom 8 |

+ : : ) +
Vg e Vs
Ver | Ve | Ly Iy
| Volts | Volts | Amp | Amp
T 1 100 | 50 5 | —30
W 2 50 | 100 | -20 | -5
T 8 25 0 " =
T 4 > - 5 0

Z-9Te, Y-NrEe A hifan g miem § seuees ste wim )
The experimental data for the two-port network shown in the figure is

SKYC-U-ELTE

16

given in the table.
Iy I
= i v =
Ve Network Vs
Var | Vez | I | L
Volts | Volts | Amp | Amp
Experiment1 | 100 | 50 5 - 30
Experiment2 | 50 | 100 | —20 | -5
Experiment3 | 25 | 0 - o
Experiment 4 - =i 5 0

Obtain Z-parameters, Y-parameters and fill in the mizsing data.

10
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SECTION B

Q5. (a) UH 400 V, 50 Hz, Bism aovdafe s e gmwfas w6
deaehiiers ufdEmar (0-5 + j 2:5) @ W Fan & | a8 Faifa sy Seem w
50 kW #1 stfieen wfw 0w w6 R 1 wfusm ofs & Bf 9 =
dreza, et g ad FEw wfs i we i |

A 400 V, 50 Hz, 3-phase star-connected cylindrical rotor synchronous
motor has synchronous impedance of (0-5 + j2-5) 02 per phase. It
develops a maximum power of 50 kW at rated terminal voltage. Find the
excitation wvoltage, motor current and input power factor under
maximum power condition,

(h) 240V, 50 Hz USA-Fe0 i, @@ gm s v s-FafEa oftads, &
100 V it &zft ®1 1800 W nfek wwfim #m &, 3o fo o 4 wefifa & 1 S2d
#nfirn A vh fwe Svwe AW vE 2 0 & e & wy i 2 ) e
W AT HHIE w0 F o vaie wm
(i) ot = 3= (o) =i,

(i) wiEd® =i FEdw am % g7 926 H rms T, 30
(ili) ac # @0 FHam wftw Qo |

(= #ifaw fa s § 1 0 gfwy )

L 2en

‘ A §L=ﬁ#ﬂ'ﬁ
240 V L
50 He le — 100V, 1800 W
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A half-controlled converter fed from 240 V, 50 Hz single-phase ac source
is feeding 1800 W power to a 100 V battery as shown in the figure below.
The battery is connected in series with a large inductance and a
registance of 2 0, The inductance is large enough to make the load
current flat and continuous.

Find :

(i} the triggering angle of the thyristors,

(i1}  rms value of fundamental component of converter input current,
-~ and

(ifi) the input power factor in the ac side.
{Assume the inductor has a resistance of 1 Q)

Z{ 2102

£ L = Large
240V
50 Hz T 100V, 1800 W
T WA xit],

xit) = [g] cos (160 x 107 1t) + 7 cos (170 x 1079 nt) + [g cos (180 x 109 nit)
]

LS

g afefe R 1 gwfee B 27 v smam aigfem w6 &

e Shifaa .

(i) P,/ P, 3w, 5% P, wed ofgw # o @ p, dans 4 afw B
(i) &6 AM #Heha ¥ wifh zea |

A signal x(t) is described as

x(t) = [g} matlﬁ{l}:I[lﬂirth?mr;{l?l]:-cmsm:w[%] cos (180 x 107 mt)

Show that this is an Amplitude modulated signal.

Find :

{i} the ratio P,/ P. where P, is power in side bands and P, is power in
carrier,

{ii) the power efficiency in this AM signal.

SKYC-U-ELTE 18
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(d) ¥ 50 Q enafnes i 9l v g R R sl T Erg-aii
farn = &, A dieem & steaodl H wnes 4 7t 25 am o I R | 9 @Y
ity 1 v wwwE WR S 2, 0 & wfreiia w R R, @ s,
Wr i 3N 8 cm i @ o # oA sl (FER) Wi e 4 IR
S & | swa AR wfr 2, o i

When a transmission line of characteristic impedance 50 L 1=
short-circuited at the termination, the voltage minima were found to be
25 cm apart. If the short circuit is replaced by unknown load impedance
Z;, &, the minima shifted 8 ¢cm towards the load and the standing wave
ratio was found to be 4. Calculate the unknown load impedance Z; . 10

et fom § wafdfa dofin RLC wRee % gefs =1 smfss w69 Q) = 1 mC #
mEm Tt omafEf it ol O s anf@dias | t=0%
74 fEm = faufa 1 8 2 0 fegsm o 2, @1 ofomf e w@@

whifam |
-

1 ol éf‘ﬂ

10V Qo= 200 pF gn-lH

In the series RLC circuit shown in the figure, the capacitor has an initial
charge Q; = 1 mC and the switch is in pesition 1 long encugh to
establish the steady state. Find the transient current which results
when the switch i8 moved from position 1 to 2 att =0, 10

r.

19 1 g-ﬁﬂ

mv(’j) Qo ~

it

= 200 pF gﬂ-lll
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Q6. {a} TF 200V, 1100 rpm, de FAHR 9 T ot awem w 9w 8 sEen
H 1150 rpm W 9! R 3 1.5 A &6 @ | sme @ ofea s wfaog
0-5Q% | 78 T8 9 WR TS W@ A R, A M F wee e e
@ e § @ W & o e R sl e w9 & B, Bl
sy & 5 am A R

wma if

() %= gl Ww e, afl
(ii) &= = f s § e F oafa
o3 #ifam e un s seen § anden sigr g ad § ol andar fooses o

R

A 200 V, 1100 rpm, de shunt motor takes 1-5 A and runs at 1150 rpm
under no load condition at rated voltage. Its armature resistance
including brushes is 0-5 0. While running under full load, its field circuit
gets open circuited due to fault and the motor takes 5 times of its rated
input current to deliver rated torque.

Find :

(i} the full load torque of the machine, and

(i1} the speed of the motor under field fault condition.

Assume no armature copper losses at no lead and no armature reaction.

(b) vH ww e fad snw wram o ARe wEgae % 9
g = iy = 6 — j6 §, @I UH HEy guwer 9 & F90 wfda fea mn 2 sl aw
T, ame il i St i it wamm A=
500 MHz I 701 $7 W T5aaq Aiaa # | WEf 70 # 30 dB & &
fau s &t aifon ared i o $Fifsw |

i 7

Em—

HeE AT

"—T—'i AT 971
it el
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An absorber material of relative permeability and relative permittivity
of e, = y, = B — j6 iz coated on a perfectly conducting sheet and this
combination is placed in free zspace as shown in the figure given below,
A 500 MHz wave is incident on it normally from free space. Caleulate

the thickness of the absorber required to attenuate the reflected wave by
30dB.

Incident wave
——————

Free Space

ke T ] Conducting sheet
Ahsorber

material

T 120 V, 1000 rpm, 350 W oM A 3 de gter, nfa faawm & 3w @
d-Faf vwe-sen fim Rewdt go wvfe & | Rewdlt & fou gwm geem
200V, 50 Hz ac 3 =ifsa oft wm == % fow v aw 38m (fomm)
Hiw 105° wafm f mn & | sl gy oftee o= 2 A % 91 s @ oain
g Jeedl 9 F 30° 7 7 B weht R ) A sndm w wfwg 150 2
Trex 1 gitarem nfa 7@ Hifem )

(r ofifam fos flin wfimme sfrarem # ol s wfifen 1 )

A 120 V, 1000 rpm, 350 W separately excited dc motor is supplied via
half-controlled single-phase bridge rectifier for speed control purpose.
The supply voltage to the rectifier is 200 V, 50 Hz ac and to obtain the
desired speed, the triggering angle is set at 105° at one instant, The
armature current is discontinuous with an average value of 2 A and it

continues up to 30° beyond voltage zero, The motor armature resistance
18 1-5 (1. Determine the operating speed of the motor.

{Assume constant flux operation and no armature reaction)

SKYC-U-ELTE 21
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Q7.

(a)

(b}

{c)

uh 400V, Fawen, 50 He, awaEifem, geuwdes e & off wen
geamifers feamn Z, = (05 + j35) 0 # | Fuife dmm st = m =
ul %1 100 kVAr 31 % fom geamifers dmfa it s goifem we aedm
# | 3o itfeafa 4 o am ol 9 Teem 79 Fifsw | (= W A
=i Fem wivw 3= um wfifim)

A 400V, 3-phase, 50 Hz, star-connected synchronous motor has per
phase synchronous impedance Z, = (05 + j3:5) Q. It is required to
operate the motor as synchronous condenser to deliver 100 kVAr at

rated voltage and no load. Find the motor current and excitation voltage
under this condition. {Assume zero motor input power at no load)

() 7 A ¥ ° wEY wH angEes W X, 9 X, s aee s
TR A B RY=X,+ X, Femsma S mImm ¥ |

wefia $ifaw 6 agfes = Y @ o + A % Wy @l ke
L

(i) Fme i =@ Fgfees - & wy #@9g =g $ifaw = e
o, @i famw % o 8 3§

(i} Two statistically independent Poisson random variables X, and X,
with respective parameters A, and A, are added to form
Y=X, +X,

Show that the random wvariable Y ie Poisson distributed with
parameter (&, + iy).

{ii) Derive the relationship between Binomial and Poisson random
variables when Binomial distribution becomes equal to the
Poisson distribution.

fem o Fommn wn oftow smoey 4, awfoen & saifm (ofm) 99 % of curf
waeg # # | wEiee ¢ = 0 W oIEiE (Gofm) de #, @ B oo
e .

(i) i g e ) IR arelt afusan g |

(i) i g sifissan g a8 & e |
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(iii) AT & 9 @09 |
(wmfreer & fom SAfEm s arm am 39 W i)

it
1-5mF

X §s0mn

200V =

d )

The cireuit given in the figure below is in steady state initially before the
thyrigtor is triggered. The thyristor ig triggered at t = 0. Calculate Ia
(1} the maximum current the thyristor will carry.
lit!  the instant of carrying maximum current by the thyristor.
liti)  the conduction time of the thyristor.
| Assume zero latching and holding current for the thyristor)

it

1:5 mF

52 -HlmH

[:IEIII}I!I

200V T

Q8. (a) UF 415V, 4-y4, Bwa, 50 He, araaiaa fiesd om w gz & fife
Fgfd o 9fd e 9EE r, = 11Q, 1, = 130, = 167 Q, #W
X, =X.=350%1 | ex a1 Pt a9 4% B | Hew b R VSI
(dteem @A gfaerms) 1 "ERm § VVVEF 9gia gm Fatm fem o 2
5 Hz ¥ #fmaers sl w o 4 sigwgs 6 919 aielt 98 Siesn 719
Hfw 1 F=an FErel F 50 He # wafa W 3590w Fempl & e a9
wa | 98 fa ot 3 Fifw 1 33 aafs = Fuife et we s
(drex & woft wem = fit @ defifa @ 9 b F we s R s
Fifam)
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A 415V, 4-pole, 3-phase, 50 Hz, star-connected squirrel cage induction
motor has per phase parameters of r, = 1.1 0, r,= 180X, =187TQ,
and X;, = X, = 3-5 0, all at rated frequency. The motor has a rated slip
of 4%. Itz speed is to be controlled by VVVF method using a VSI (Voltage
Source Inverter). Find the voltage to be applied to the motor at 5 Hz
operating frequency to maintain same peak torque as in 50 Hz. Also

determine the speed at which rated torque appears at this frequency.

{(Neglect eore losses in the motor and all motor parameters referred from

stator side)

by (0

(i1}

(i)

(i)

SKYC-U-ELTE

UE 300 W F I R T0% TEUS 7 wighew (womiEea) R omn
wadft med Avz (VSB) Wigew (Ae=) § A O=fE e ofrsfe
#ifan | ar mfe fF =  owd 3z F arg oot o A9 F 159
feeit = w=rm ffn s @ | 2 od 4= (DSB) % HEnw 1 qeen |

Wik § == Wi 719 Fif

fam 4 waltfa 73 ° afos =1 98 aoam 39 it faom 93 % oan

% 3.5 dB # 3tfus 3 7 | effors 3 dB 1 & Iee S R

wfToTE
#T0 = 3dB

T T = 1000
@ = 1-5 dB

fufem = e = 100
S = § dB

A 300W carrier is modulated to &8 depth of T0%. Caleulate the
total power transmitted in case of Vestigial Side Band (VSB)
modulation. Assume 15% of the other side band is transmitted
along with wanted side band. Also find the saving in power when

eompared to Double Side Band (DSB) transmission.

Find the temperature of the attenuator in the system shown in the
figure below so that the overall noise figure of the system does not

exceed 3-5 dB. The attenuator introduces a loss of 3 dB.

__| Attenuator
loss = 3dB

Amplifier
(Gain = 1000

Noige figure = 1.5 dB

Mizer
(zain = 100
Noise figure = B dB
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A bank of three identical single-phase transformers having
11000 V /231 V voltage ratio are connecled in delta-star combination
with delta side connected to 11 kV, 3-phase balanced supply. The star
side is supplying a balanced load of 120 kVA at 0-8 pf lag. A single-phase
load of 40 kW, upf is now connected between one line and neutral of the

secondary side. Calculate the input line currents at the delta side under
this condition.

{Neglect any magnetising currents of the transformers)
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