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The switch shown in Figure 1(a) has been closed for ave
it is opened at time t = 0.
1) Find the value of ij fort < 0.

ry long time and

(ii)  Just after the switch is opened, find the value of 17 (0%).
(i11) Determine the expression for iy (t) for t > 0 and find the value of
if (o). o
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Figure 1(a)
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Sketch the continuous-time signal x(t) = t [u(-t + 1)~

suitable Tange of t, wh . : .
2 WA tep function.
RC-U-ELTE re u(t) is a unit step
2

u(—t—1)] over a
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A 220 V, 8-pole lap wound de shunt motor has 1200 conductors and has
a field resistance of 220 Q. The motor takes a line current of 50 A at full
load and rated speed. Find the additional resistance required in the field
Cil‘cll‘iiﬂ_,ﬂi_f\ifﬁs_g_egi_iﬁ to be raised by 40 percent while maintaining its
torque output at previous full load value. Assume linear magnetic circuit
for the machine and resistance of each armature conductor as
50 mQ. 10
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- TIRURSLUL PALr circuit, g shown i Fig : »
the transistors have dc current gain 8 of 3¢ Innth lfblfm %(d) below, Both
Ry = 1'5 kO € circuit, V(‘L =+ 12y Q2
(i) Find the value of R needeq to bias the circuit
VCEQ2 =5 V for transistor Ts. Puch tha
(ii)  With the same value of R as obtaineq above, determip,
of VCEQ € the Value
Assume both T, and T, are Si transistors,
10
b d Vcc": \L
Ry
T,
$
Ty V
q’
Rg

Figure 1(d)
(e) TH 4x3 WhAHE dAfhes 3Toyg (PLA) ¥ Frafofes sfee womt =
FEE HIT ;
F,=BC +AB
F,=ABC + ABCD
F;=ABCD+ABCD
Implément the following Boolean functions with a 4 x 3 Programmable

Logic Array (PLA) : 10
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(ii)

== 2(a)() # gwife Mo fouem (2-91¢) uftwsr % hoore s Hifqu |
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e 2(a)(i)

Find the h-parameters of the two-port circuit shown in
Figure 2(a)d). If the input contains a source voltage with series
resistance of 200 Q, find the output impedance (Z,,) of the circuit.
10 kQ
O

T VWA~ °
vy Tk ¢105 Vs ¢ 100 V; v,
- =

Figure 2(a)(1)
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In Figure 2(a)(ii)(A), the ideal switch S ig switched ¢
S § ; 2 n

a switching frequency f = 10 kHg. and off w;gy,

r : it 3 :
‘ The circuit 18 Operateg i i i
steady state at the boundary of continuous and digcc o n
: Scontinygye

us

WD in the
n of the 8Witch ang

conduction, so that the inductor current i IS as she
B S BNno

Figure 2(a)(ii)(B). Find the values of on-time T
(0]

peak current of inductor L,
10

S
Tl
100V —
-T
)
Figure 2(a)(ii)
(b) TH WH TEFvR daaamm @@ N seR-ied (mem)

(c)

URC-U-ELTE

FIHAT h(t) = [3e73t + 2t €738 u(t) 2 |

x(t) = 10673 u(t) Faw & fore @ 1 gl y(t) T Hifve, s& u)
g (¥9) %M 2 |

The unit-impulse response of a linear time-invariant continuous-time
system is given by h(t) = [8e3t + 2t e~3t] u(t).

Determine the system response y(t) for an input x(t) = 10673t u(t), where

u(t) is a step function. 20
WWF=ZWXYZ(1,2,3,5, 7, 11, 13) % YT U & ATHS H
FRIRH B ¥ 1y o G wRay 1 e () T |

Design a combinational circuit to implement the minimal o

sum-of-products of the logic function F = Zyxyz (12357 11; 3).
N’
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Shown below (Figure 3(a)) is a differential amplifier with

i

2 three

transistor active load. Draw the small signal equivalent .
output stage with active load and calculate its small signs] differe) ,:ts
“Terentig)

mode voltage gain.
Assume the out.put impedances of the transistors Qq to Q5 t be
Assume the base currents to be negligible.
20
T'i' VCC
13¢ K‘ K/I \’ i4 = gm Vd
. 2
Q5.
‘Ll = gm Vd CC
1 2 \V/ "“' \L ® —a VO
—¥YCC ———>i :
(6] RL
1y,
1 VvV
P Ql iy gn12 d =
Vd QT )
= I vy
Q 2
- Ve
Figure 3(a)

b @

2Q

197 3b) (i)

I IV B off By o =4

= 8b)i) % ahmyr % T » = 1000 rad/sec T <hfr 3k U@
Vo/ Vs 1 71 F1feT, e Ly = 1 mH, L, = 25 mH 3t k=12 |



Let o = 1000 rad/sec for the circuit i
of Fi 3(b)i :
the value of the ratio V [V if L, =1 mgI-LIl,riz (=b)2(15) 2:;({1 ;lsgel?n 1r11e

2Q

10

Figure 3(b)(i)

() & 3(b)G)  SIY T TH YA S (Feeh) H1 W@ G . Eal
mﬁmw%}ﬁmw%% Z;=(1-j)Q Zy=(1+j QaM
Zr=(1+j0)Q 7 |

X

Zy Zy,
+ +
V1=30@°V§/ Zy, @ V, = 30/=45°V
Y
17 3(b)(ii)
sty (fifa) X a0 Y AR SAfF Seear 3R wfdaman © °H

wia =i |

An electrical network is fed by two ac sources, as shown in
Figure 3(b)(ii). Given that Z; = (1 —J) Q, Zg = (1 +j) Q and

Z, =(1+j0) Q.
Zy 2 Zo
+ +
V1=3014§°V@ Zy, _V2=3og—4°v
Y
Figure 3(b)(ii)

Find the values of Thevenin voltage and impedance across

terminals X and Y. 10
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Q4.

(c)

(a)

(b)

uep AAAd (fegshie) TPH x[n] = nfuln] —un — 4]} < 7, YT 3 Hifie
aﬁu[nlﬁsﬂéqa(@q)awél v
Find the Z transform of a discrete sequence x[n] = nluln] — uln - 41
where u[n] is a unit step sequence. ’

10

oo Taq-wE Hehda x(t) = cos (2T 400t) F £, = 1600 Hz el s w
wftrefifar fopa Sl @ | sfefifa s 1 4-g DT e B e s
sie e astsRn (TerH) H IRG T |

A continuous-time signal x(t) = cos (2r 400t) 1s sampled with a sampling

frequency fg = 1600 Hz. Obtain the 4-point DFT of the sampled sequence

and plot the magnitude a ‘ M. 7A 2

ferF 4(b)
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Dosig
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. al eivout i '
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Wi Figure 4, |
20

Q 0 'Q““

Figure 4(b)

(@ =R 4(0) 7w v IR w1 T une ous (Reeer) aRus cwtan w0 R |
Fifea 8 T oas (fhexw) & ddt. @fehr 5 8 aen PRy wfasmen 10 kQ R
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A first order low pass filber circuit is shown in Figure 4(c) below, It ig
desired that the de gain of the filter be 6 and the input impedance ig
10 kQ. The value of the capacitor C = 100 nI*, I'ind the values of R, R,
and the cut-off frequency £, of the filter. (Assume ideal OP-AMP) It

C =100 nl
ke I

Figure 4(c)
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A separately excited de motor is controlled by varying its armature
'voltage using a single-phase fully-controlled converter bridge as shown
in Figure 5(a). The field current is kept constant at rated value. The
motor has an armature resistance of 0-2 Q, and the motor voltage
constant is 2:5 V/(rad/sec). The motor is driving a mechanical load 4
having a constant torque of 140 Nm. af

Eie

250 V rms > o
50 Hz %; 0 = constant

|
+, —

1

Q9

Figure 5(a)

For the firing angle of the converter being 60° and assuming the
armature current to be continuous and ripple free,

(1) calculate the motor armature constant.
(ii)  evaluate the motor speed in rad/sec.

(ii1) F:alculate the rms value of the fundamental component of the
input current to the bridge converter. 10

() T% FHR gk F41E, 0-1 m B ol goeR awhket & s o |
meﬂalgélﬁq@waﬁ%oﬂdﬁaﬁo-%m%I@zﬁq@W@ﬁ%
i 50 cos 104 t diee Y TF dioedt FRING 1 ot | AT T gefiew (d)
T AT HTh GG § o aTfed g arclt feremom e st -
(rms) HM FTd HI9T |
mwﬁm%mmﬁmﬁﬁmmwaﬁﬂm—w
(rms) AT TS 917 & 99 g1d1 2 |

U ST o e STaua i fagaefin e = %— X109 F/m z |
T

P - T = T TS

-

A parallel plate capacitor is made of circular discs of radius 0-1 m. The
medium inside is air. The spacing between the two plates is 0-05 m. A
voltage of 50 cos 104 t volts is applied between the two plates. Find the
rms value of the displacement current flowing through the capacitor
using Maxwell’s equations.

Also show that the rms value of the total capacitor current calculated
from voltage equation is same as the displacement current.

Assume permittivity of free space g, = 5—;—— x 109 F/m. 10
T
URC-U-ELTE
U-ELTE 14
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(c)

(d)
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ng:;@%‘w@?g;% sy fow (e o) e & ot
< s ) W arferpan ser-ameel faehfaa i B | dren

mila E';E"ﬁ" e ﬁm‘w 1 UM 2:8 ¢ | Al 54 Gl o e
B war 7, dl srgwd ser-ameul s @ & forn e
e A 1 W dlieear % wfiwd % w9 4 hifau | g feafa 4
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&g 1 o HifSe |
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A t}'lree-phase 4-pole squirrel cage type induction motor develops
maximum torque at 20 percent slip. The maximum to rated torque ratio
of the motor is 2-8. If the input voltage fluctuates during its operation
find the minimum voltage as a percentage of full load voltage allowable’
to develop rated torque. Also find the developed torque as a percentage

of full load torque at rated slip under this condition.

Assume standstill rotor resistance of 1-5 Q per phase, negligible stator
10

side impedance and linear magnetic circuit.

w%@%ﬁamﬁﬁwm(ﬁm)ﬁmw%a@ﬁw
o4 Svg Aigh aT S BT B |
m&hﬁﬁq%wm(ﬁw@%mwmﬂﬁsﬁ

H(f—£,) + HE + £) = 2HE) e O STFEE 2, S H(f,) STRE |

mﬁmﬁé&ﬂmmmél

band modulated wave is to be ge
r wave through a filter.

f) of this filter must satisfy the

nerated by passing a

Vestigial side
double sideband suppressed carrie
Show that the transfer function H(
2H(f,), where H(f,) is constant.

condition H(f-f)+ Hf+1,)=

Assume the message signal to b

10

e m(t).

15




NEXT IAS
@ faF 5 ¥ wehfa ufwe % ogar wmal gweHd L, I 3 L % um gy

HIfT |
10 j2 £ 5 Q
AMN—— VW
—_— i
I, I
10-6/0° A :
I,]$100 I, T—J5Q 20 L,
177 5(e)
Find the values of branch currents I,, I;) and I, as indicated in the
circuit of Figure 5(e). 1
1Q j2 Q 5Q
AW /580" W
—_— _—
I, I,
10-6/0° A ]
I 10 Q =—]
al L|7=-i5 € 201,
Figure 5(e)

e fowqude (feeeisfa) auwor @ed & fofq ford aRfefaai & &fivmres o
qAT GO N v WA G § AT 8 I & | UGN AT g i
TR T3l 3 ?

Under what conditions do the attenuation constant o and the velocity of

propagation v, for a distortionless transmission—line;,—beeome

independent of the frequency simultaneously ? Why is it not practical to
2(

(a)

have such a transmission line ?

)L TE 16
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(b)

| URC-U-ELTE

(1)

(i1)

A
e 6(b) 1 sl Ixf*rzn s syt % @k 3EA 2 4.4, 4141

yfade fawamn @ 1 g el 2o fagemo i frtn was (720
quRa l sgd wet we fern wn R, arfe e ffa dteedl v, (1) =V,
A | T ) aafvesd; sugf ¢ dun @ seaa D @19 40 AT g7
fopn Smar R | e avwedl i wEmd O vl Zen § Widcd &l
firer-A-firer ur sfife (1, , fwr) qan faolg deear S (AV,) €2
o i ufe wre@l o =l & 92l 1 s i |

-

+ + V- 4
£+
Vy S/ C=F R %_Vo
o
1= 6(b)

Figure 6(b) shows a step-up dc-de converter with ideal devices
and elements. In its steady-state analysis the output filter
capacitor is assumed to be very large to ensure a constant output
voltage v (t) = V,. The switch is turned on and off’ perlodlc'\ll\
with a frequency of f, and duty ratio of D. With the help of
neat waveforms, ﬁnmfor peak-to- peak current

p/ple of inductor (I, peak) and output voltage ripple (A\ ) at

steady-state in terms of circuit parameters and variables.

L Diode
o——JFTHH {/]' °
+ Ll M
] +
B I
Figure 6(b)

fm 6 # WeRla s=mfl QL. ofeds d vy = 12 v,

V,=24V,I, =05 A, L=150 uH, C = 470 pF, 3 f, = 20 kHz ? |

o2 frat Fifn dieed S (AV,) T TEie 6 ar (@) dakE 3

off wanfaa Bl ) H St 1 i@ (rms) W aiesfia i
17
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In a step-up de-dc converter show
V,=24V, I, =05A, L= 150 pH, C = 470 pF, and f_ = 9 ki, | o

Calculate peak-to-peak output voltage ripple (AV,) and the Bil
value of the ripple in diode current (which also flows through the

n in Figure 6(h), Vd =12y

capacitor). ;
~ c ¢ = V4
(c) @WW(@M)WW@WW%W%% |
A Hl(f)
j
BT B JJUldl = 2ma
gy kv -
Bp Bp f
-3 kg
=7 6(c)
38 3o g weE By % @Y Th FM
t

s(t) = A, cos 2n f, t + 2n k¢ Jm(t) dt]
0

= farigird 1 3 TH a0l TET (SFATY feFY) & WA HH W@

fepar T gehar B 2
Shown below is the frequency response of an ideal slope circuit.
,Fa® |
J
Brp B slope = 2ra
g kg //////1
Br By f
o bty
Figure 6(c)
How can it be used to demodulate an FM signal
— .
s(t) = A, cos [2n f, t + 21k, J-m(t) dt]
with a transmission bandwidth By, in combination with an envelope
detector ? 10§

URC-U-ELTE 18
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Q7. (a)

() = = 7(b) # yefid

URC-U-ELTE

@220V:50Hz,3.wr, A a}a-g'g'eﬁgag—c—maﬁaﬁG‘ga% l
9.4 A &7 U R U Gel ufs sren § o swaed (2fie) T
Sfd it 8 | 9Y uRay 27-0Aﬁaﬁmmaﬁaw?¢mo~8m§a
maﬁmﬁ?ﬁ% | ST Xy @ X, I 158 |7 220V
%W-Wﬁm-@—wwﬁaﬁmw%aww@%ﬁ%ovm
Siteear i STEATEHAT B 3 |

T g0 R SR SR Sem s TiRE U ET AP
T hINT |

Searatds & JedehiicTeh daeH H s e T A e #
TeTaRis g Ve STiireRad Wik d i |

u <hfre f grashie aieg W R |

A 220 V, 50 Hz, 3-phase star-connected salient pole alternator ha

poles. With a field current of 2-4 A, it produces rated terminal voltage on

open circuit condition. On short circuit, it requires 0-8 A field current to
ture current of 27-0 A. The alternator has X4 to X, ratio
-line and its excitation -

(i)

(ii)

s SsiX

produce an arma
of 1-5. It is connected to bus bars of 220 V line-to

required under this condition is 250 V.

ternator can deliver and the

\] . . . ‘\~ —
(i) Find the maximum power that the al
the excitation remaining

corresponding load angle with

unchanged.
imum power that the alternator can deliver if a

(ii)  Also find the max
ring the synchronised

sudden loss of excitation occurs du

condition.
Assume linear magnetic circuit.

wqﬁlﬁwfgaﬂaﬁwmﬁwﬁm;

FM — ——> f .lg K
aft)

s(f)
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et Faf FM @ s() o faca @ 8 e @ mm%fm

~@?WW%¥WWW%IW@HFMWWﬂquD
ﬁhwmﬁawwaﬁwmﬁﬁ(mmﬁ)ﬁmm

2 | I8 W gT T
s(t) = A, cos [2n £.t + B sin (2r £,t)]

50 fmigas & afear &1 freww R, SElE A TIEHE [ oo
3 %9 § o Ride @ g0 Souw faes T T B @ ﬁfmq—fq;jq

cos (2n £,T) ~ 1 3 sin (2n £, T) ~ 2 f, T H AR

(c)

C-U-ELTE

Consider the frequency demodulation scheme shown in Figure 7(b) belgy, .

FM | Delay | — Envelope| Qutput
wave line %2 | detector signal
s(t) at)

Figure 7(b)

Here, the incoming FM wave s(t) is passed through a delay line that

produces a phase shift of g radians at the carrier frequency f. The

delay line output is subtracted from the incoming FM wave and the
resulting composite wave is then envelope detected. Assuming that

e

s(t) = A, cos [27 ft + B sin (2r £ t)]

analyse the operation of this demodulator when the modulation index

B is less than unity and the delay T produced by the delay line is
~ 1 and

sufficiently small to justify the approximation cos (2n £f.T)

2
—
—

sin 2 £, T) ~ 2n £, T.
arg # T@d gE U THEWH THAA a0 1 REE-8F 50 V/im 2 ot @ T
10 Taga fRi 3R 3= AT arclt Righ w wreaq smafoa @ | Rig A

a8 & gL L fagd a1 Ikl &t & AW [ HIR |

g # fgwt Iex M arelt Wk dor Rrgh i wow @ yoalda fd IR
Seh & T oft 31 B |

A ST fh pg = 47 x 10-7 H/m 31k 80=£~x10‘9F/m%l

20
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Jectric field of

A uniform plane wave travelling in air is having an €
dielectnc -

50 V/m and is normally incident on an infinitely thﬁ:k s]ab of

constant 10, Find the electric and magnetic ﬁelds Just msxde Lhe bldb

surface.

Also find the penetrated power inside the slab and the reflected electric

and magnetic fields from the slab surface.
10

Assume o =4n X 10" 7H/m and €p = 3—61— x 1079 F/m.
T

Q8. @ ouﬁmmm,soméﬁnmwmmm(%ﬁ“)
Y SIS @ SCR ¥ W g wig g fEm fan S ¥
%‘:rbm)mﬁuzﬁhqﬁwﬁugas%mm%l
SCRﬁa@(aﬁq)mﬁ%mmwmaﬁ@imW'

INE° "
LT
20 Q
Ll
0 — $5k0
- 05 H
=7 8(a)(i)

An SCR having a turn ON time of 5 u sec, latching current of
50 mA and holding current of 40 mA is triggered by a short
duration pulse and is used in the circuit shown in Figure 8(a)i).
Find the minimum pulse width required to turn the SCR ON.

it a
L1
\/ N 20 Q
100V — 35k
- 05 H
[em
Figure 8(a)(i) sl
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U0 U soeliw, Seerwnfim, 6.3, 50 Hz, 400 V, 925 TP e gy
(ﬁ?ﬁh#ﬁ)%ﬁﬁﬂﬁ?%mm%:

R, =020, R.=030Q, X =050, X' =1Q

1
gﬁmﬁ50[12W%W4OOV%I@FW@}TSOHZ$
A R Vi ST a1 direem wm whve & A (%2) formy
2 | TR Fifs |
* 35 Hz 319 qon qof.um FA-ATL % AL TE T,

600 rpm =it 71fe o qof- v et sl 80% WM W Iafy sy
35 Hz #A19H4 o1 650 rpm 7 T a2y |

I T 6 e 8 () & e T T — - 9% Fe
Hieft T g |

A 3-phase, delta-connected, 6-pole, 50 Hz, 400 V, 925 rpm,
squirrel cage induction motor has the following parameters :

Ri=02Q, R =03Q, X.=05Q, X' =10
r 5 T
The motor is fed from a voltage source inverter with constant V/¢
ratio below 50 Hz and constant voltage of 400 V ahove 50 Hy

Irequency. Calculate :
Speed for the frequency of 35 Hz and half of full-load torque,

Frequency for a speed of 600 rpm and 80% of full-load torque and
Torque for a frequency of 35 Hz and speed of 650 rpm.

sume motor speed — torque curves to be parallel straight lines
20

in the region of interest.

b) @)  TrEEe/IET (Sieree) % frem & 3 6 T % g | e TR
1 WTFIehell B %o ol 2, 4 St gueniy fiwis § § 50

%Wmﬁmmwm%’?
T8 T mew, wren o, e qon saeE T o wed T
It |
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(ii)

Whic )

| hich type of Probability
calculating errors
each

" density function is applicable in case of
wi - .. bl
1 aiming of missiles/projectiles, if errors in

of the ¢t "
B siom oo “{0. rectangular coordinates have independent
pr Obablhty density functions ?

Find it
1ts mean
I :
» Mean square value, variance and its cumulative

dlstrjbution function.

'q"'q .
W%’”“ﬁ‘?ﬁ@ ez i w3 wfiex o A e e g
wh WIS i sl (gew am) XY Frdwie woeh % -

%@ﬁ?ﬁt%ﬁﬂﬁmmﬁwxmx‘aﬁaﬁtvmww

RIS | & F1d ] 6 37 wedl &1 o e L e
37eqTq 6 ,

~

_ - _1
O'X—Gy-g

A T {6 2ot o1t T & X qen Y Hesh T Tedia anglees
W E | Agfss W FH BE-AT THR § FER o 99 TE 6
To-fag @ gft (srufa = gf) w frefm fen o1 @ € 2 @
YIRIShdT BFcd el foTRaT qem H1ed |H, SHeh e foaed 3t e
% ol TE ¥ TH S BT TR 71 BT |

Suppose an archer shoots at a target, 3 m in diameter for which
the bull’s eye is centered on the origin of an XY coordinate system.

The position at which any arrow strikes the target is a random
variable having an X-component and a Y-component. It is
determined that the standard deviation of these components is

1
— m,

) o1
l.e- GX—Gy— 6

me that the X and Y components of the hit position are
ssian random variables. What is the type of
hat can be assigned to the distance of origin
ition (ie. the miss distance) ? Write its
function and find the mean value, its
d the probability that the target will be

Assu
independent Gau
random variable t
from the hit pos
probability density
standard deviation an
missed completely.
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(c)

T 150 KVA, 11 KV/415 V, 50 Hz Tsh-aeT aionfi (Tt 61 wifeman
SEHE Q&1 50 Hz, 125 KVA, 0-8 lag pf ¥ W 98-5% 2 | 39 uffeaty # s
AT T W wRT B mew W wwe 3 | Y@ (Teers) At seeE
40 Hz 1 T {9 dlieedt for seet sigm KVA S sohrs 9ifth 1o e m
TR Y gerat sa Hifv |

A SR fo6 oot < shis % e wereeies R x = 1462 |

A 150 KVA, 11 KV/415 V, 50 Hz single-phase transformer has maximum
possible efficiency of 98:5% at 50 Hz, 125 KVA, 0-8 lag p.f. load. Its
hysteresis and eddy current loss components are also same under this
condition. Find the transformer efficiency at rated KVA and unity power
factor load with its supply frequency changed to 40 Hz at unchanged

‘input voltage.

Assume Steinmetz constant x = 1-6 for the transformer core.



