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Read the following instructions carefully.

1 ;h;f;':;r mlpapel:‘mrms all objective fi'—lﬂ'ﬁhﬂns- Q.1 to Q. 20 carry one mark each and
: Ty two marks each. Q.81-85 each contains “a” and “b”, In these questions. patts “a” as well as “b*
carry two marks each.
2. Answer ail the questions. _
3. Questions must be answered on Objective Response Sheet (ORS) by darkening the appropriate bubble
(marked A, B, C, D) using HB pencil against the question number on the left hand side of the ORS. Each
question has only one correct answer. In case you wish to change an answer, erase the old answer completely.

4. Wrong answers will carry NEGATIVE marks. In Q.1 to Q.20, 0.25 mark will be deducted for each WrGong,
answer. In .21 to Q.76, Q.78, (.80, Q.82 and in Q.84 0.5 mark will be deducted for each wrong answer.
However, there is no negative marking in Q.77, Q.79, Q.81, Q.83 and in (0.85. More than one answer bubbled

against a question will be taken as an incorrect response.

5. Write your registration number, your name and name of the examination centre at the specified locations on
the right half of the ORS.

6. Using HB pencil, darken the appropriate bubble under each digit of your registration number and the letters
corresponding to your paper code.

7. Calculator is allowed in the examination hall

8. Charts, graph sheets or tables are NOT allowed in the examinatien hall.

9. Rough work can be done on the question paper itself. Additionally blank pages are given at the end of the

question paper for rough work.
10. This question paper contains 28 printed pages including pages for

report, if there is any discrepancy.

rough work. Please check al! pages and
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4.

Q.1-0.20 carry one mark each

L. The following is true
{a) A finite signal is always bounded

{#) A bounded signal always possesses finite

energy

(€) A bounded signal is always zero oulside the

interval [~ t, ty] for some ¢,
(d) A bounded signal is always finite

x (£) satisfies the equakion

(@} x () =—x(t-T)

B) x () =x (T-t) =— x {-1)

@ x(B=x(T-H=-x(t-T/2)
@ xW=x{t-T)=x{t-T/2)

In the figure the current sourceis 1 Z0 A,R=1Q,
the impedances are ZC=~jQ, and Z1 =2/ Q). The
Thevenin equivalent looking into the circuit across

X-Y is

-
|

@ 22V,(1+2)8
(1) 22£45°V,(1-2)
(€) 2 £45°V,.(1+/) 0

(@) V2 £45°V,(1+)) Q

The three limbed non ideal core shown in the figure
has three windings with nominal inductances L
each when measured individually with a single

phase AC source. The inductance of the windings
as connected will be

R
1
| i
(#) very low
(c) 3L

b
-

& g

£ . ]

(@) L/3
(d} very high

3. Which of the following statements

x (t) is a real valued function of 2 real variable with
period T. Its trigonometric Fourier Series expansion
contains no terms of frequency o = 2m (2k}/
T; k=1, 2,.... Also, no sine terms are present, Then

hﬂ]ds fm' the

divergence of electric and ma gnetic flux densi
ieg?

{1} Both are zero

(b} These are zero for static densit
for time varying densities

(¢} 1t is zero for the electric flux density

(d) {tis zero for the magnetic fhux densit}r

In transformers, which of the followin
, tateme

is valid ? B atements

{7} [n an open circuit test, cop
obtained while in short circy
are abtained

(#} In an open circuit tesk, current is drawn
power factor

(¢) In ashort circuit test, current is drawn
power factor

PPer losses ap,
it testr Core IEES@

at high

at zeqy

(@) In an open circuit test, current is drawn at low
power factor

For a single phase capacitor start induction hotgr
which of the following statements is valid 7

(@) The capacitor is used for power factor
improvement

{b) The direction of rotation can be changed by
reversing the main winding terminals

{c) The direction of rotation cannot be changed

(d) The direction of rotation can be changed by
interchanging the supply terminals

In a DC machine, which of the following statements

is true ?

(@) Compensating winding is used for neutralizing
armature reaction while interpole winding is
used for producing residual flux

(6} Compensating winding is used for neutralizing
armature reaction while interpole winding is
used for improving commutation

(¢} Compensating winding is used for improving
commutation while interpcle winding is used
for neutralizing armature reaction

{d} Compensating winding is used for Improving
commutation while interpole winding is used
for producing residual flux

The concept of an electrically short, medium, and 1o
line is primarily based on the

(2} nominal voltage of the line

(b} physical length of the line -

(¢) wavelength of the line

(d) power transmitted over the line
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10. Keeping in view the costand overall effectiveness

11.

12,

13.

14.

the following circuit br 5
eaker is best su;
capacitor bank swilching uted for

{m) vacutm {1} air blast

(c} SFg () ail

in a biased differential relay, the hias is defined

a ratio of 33.

{#) number of tums of restraining and operatin
coil 5

{#} operating coil current and restraining coil
current

(¢) fault current and operating coil current
(#) fault current and resiraining coil current

An HVDC link consists of rectifier, inverter

transmission line and other equipments. Which one

of the following is true for this link ?

(a) The transmission line produces/supplies
reactive power

{b} The rectifier consumes reactive power and the
inverter supplies reactive power from/to the
respective connected AC systems

(c) Rectifier supplies reactive power and the
inverted consumes reactive power to/ fraom the
respective connected AC systems

(d) Both the converters (rectifier and inverter)
consume reactive power from the respective
connected AC systems

For a system with the transfer functien

H(s) 3Hs-2) 5 .
8)= —"—452_25+1 . the matrix A in the state space
form x = Ax + Bu is equal to

(100 010
@[558 o[58

458 H

321
@2y € 2124

A discrete real allpass system has a pole at
z =2 Z 30° : it, therefore

1
(@) also has a pole at 3 £ 30°

(1) has aconstant phase responseover the z- plane:
arg |H(z) | = constant

{c) is stable only, if it is anticausal

(d) has a constant phase response over the unit
circle: arg |H{ef?) | = canstant

UPPper trace of the fi
‘ : Bure. An
[-m.:e;u::: :lgnal 15 connected to channel 2 {Jower
el & Ir;mpe, [F the time/div and V/div on
annels are the same, the amul;
: i plitude (p-
and period of the unknown signal are respecti‘fei::

F \
() 5V, 1ms
€} 75V,2 ms

{# 5V, 2 ms
(@) 10V, 1 ms

16. A sampling wattmeter (that computes power from

simultaneously sampled values of voltage and
current) is used to measure the average power of a
load. The peak to peak voltage of the square wave
is 10 V and the current is a triangular wave of 5 A
p-p as shown in the figure. The period is 20 ms.
The reading in W will be

—

I

NN

(b} 25W
(@) 100 W

W) OW
{c) 50W

17. ‘What are the states of the three ideal diodes of the
circuit shown in figure ?

10
10

(1) D, ON, D, OFF, I3 OFF
(%) D, OFF, D ON, Dy OFF
(¢) D, ON, D, OFF, D, ON
(@) D, OFF, D, ON, D, ON
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18.

19.

The speed of a 3-phase, 440 V. 50 Hz induction
Motor is to be controlled over g wide range from
Z€ro speed to 1.5 time the rateq speed using a
3-phase voltage source inverter. [ is desired to ;
the flux in the machine constant in the constant
torque region by controlling the terminal voltage
as the frequency changes. The inverter oulput
voltage vs frequency characteristic should be

AY
(a)
o
4V
{B)
50"
‘V
{c) /__
50 f
Tv
{d) et

For a given sinusoidal input voitage, the voltage
waveform at point P of the clamper circuit shown
in figure will be

‘& L]

C

2.

f
@ /\/\/
—t
&
/ +
. \/\/
12V
(€}
—0.7V = — —
F
@ ov - 5>
=12V L"

A single-phase half wave uncontrolled
converter circuit is shown in figure.
A 2-winding transformer is used at the input
for isolation. Assuming the load current to be
constantand v = V_ sin wf, the current waveform
through diode D, will be

Dy i L
- TN

1 i

lo n EEF
A

) . ! —
A

© } x Tt
A

) 0 r!_-LF’
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Q. 2119 Q. 75 carry two marks each

21, x[]=0in<-1n>0,x[-1]=-1, xg)
input and
_;,r[;-r}=U;n<:—1,n:w2,y[—1]=-1= 1 =
y[2] =—2isthe outputofa discrete—ﬁrii Ilfrﬁfimn?.’
The system impulse response hfn] will be +
(@) hln]l=0:n=<0,n>2, Ol =1, k1] = h2j=-1
(b hinl=0;n<=1,n>1, k[-1]= L Al0l =k[1)=2
(e Mrl=0:n=<0,n>3, R0]=-1, h[l]-—Z,h[E]:l
() kln]=0;n <-2,n>1H[-2] =h{1} = h{-1]1=~k[0] =3

=2 is the

H
22, The expression V =Iﬂ aR? (1 - h/HY dh for the

volume of a cone is equal to

R

@ L 7R (1-h/HY dr
R o

®) L xR? (1-h/HY dh
H

© jﬂznr H{1 — r/R) dh

R
{d) JuiﬂrH{l— %)Zdr

The discrete-time signal

= 3" 2n
xinle X(z)= Z z

=032 +n

where « denotes a transform-pair relationship, is

orthogonal to the signal

w {23 -
@ 7,1 & Y, ()= Znsﬂ{g] z

) ylnl & Y,{(z)= Z;D(E" -n}z_u“”
© wlnl o Y@= Z:ﬁfi z"
@) y,in] © Y(z)=2z+32%+1

Asurface S(x, y) =2x +5y-3is integrated once over
a path consisting of the points that satisfy

(x+1)2 + {y —1)2 = 2 . The Integral evaluates o
(@) 17./2 M 17/ 2
© J2 /17 @ 0

26,

27,

28,

29.

¥{H =e=|x(h) |, w
the input. y () is bounged

{#) only when x(t) is boundeq
() only when x(g) i8 non-negative
{c) only for taﬂit’x{t}isbuunded fortz=n
(@} evenwhen His notboundaqd
The mm:ing integratoy
y {ﬂ = j I(t')df
(2) has no finite sinen)
singularities in its doubje si
Laplace Transform Y {s) e

(b} produces a bounded output for
bounded input ¥ Py el

(€) produces a bounded output for every
anticausal bounded input

() has no finite zeroes in its double sided Laplace
Transform ¥ (s)

- Biven by

Two fair dice are rolled and the sum r of the
numbers turned up is considered

(@) Pr{r>6 =%

(&) Pr(r/3is an integer) = %
: : S
(¢} Pr(r=8|r/4is an integer) = 3

‘ 1
(d} Pr (r=6|r/5 is aninteger) = B

The parameters of the circuil shown in the figure
areR,=1MQ,R, =100, A =10°V/V
If V=1 nV, then output voltage, input impedance
and output impedance respectively are

R. R,

i »
;;;;; ViYY
i)

V. AV

(b 1V,0,100
{d) 10V, ¢, 1002

(a) 1V,0, 100
{c) 1V,0,=
In the circuit shown in the Figure, the current

=1 A, vollagesource V = 5V,
= ],.3 = 1H,

source |
R1=R1=Ra=1w*L1=L2

T;IE currents (in &) through R; and the Wltage

source V respectively will be
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31.

32,

Ri g
Ll o
1 Ly — ¥
1 w @
Lz R3
(@ 1,4 ) 5,1
) 52 () 5 4

- The parameter type and the matrix representation

of th«.e relevant bwo port parameters that describe
the circuit shown are

.IJ' y —,

+ -
Vi v,
. z

00
(a) z parameters, | § g

{b) h paramaeters, [é. ?]
(t) 7t parameters, [g g]

(d) z parameters, [é ?]

Consider the following statements with reference to

. op
the equation ot
(1) This isa point form of the continuity equation
{2) Divergence of current density is equal to the

decrease of charge per unit volume per unit at
every point
(3) This is Max well's divergence equation
{4) This represents the conservation of charge
Select the correct answer.
{2) Only 2 and 4 are true (b 1,2 and 3 ara true

(c) 2,3and daretruve  {d) 1, 2and 4 are true

The circuit shown in the figure is energized by a
sinusoidal voltage source V) al a frequency which
causes resonance with a current of L.

%1 A

vy

33.

The phasordiagram whichisapplj .
o PP Eahlel»ﬂﬂ'imcutmt

. » _— Y
i Vz Vz
(@)
v

¢

{0)

A
)
(c} L
3
&
vy
F | v,
(d)
"
I
LAY

Anideal capacitor is charged to a voltage ¥, and
connected at ¢ = 0 across an ideal inductor L. {The

circuit now consists afla capacitor and inductor

alone). If wa let oy = JIC - the voltage across the
capacitor at time ¢ > 0 is given by

(@) Vg (b} Vg cos (o)

(c) Vg sin (wgh) (d) Vi ey’ o8 ()
A 400 V,50Hz, three phasebalanced sourcesupplies
power to a star connected load whose rating 1
1243 kVA, D8 pf(lag). The rating (inkVAR) of the

delta connected (capacitive} reactive power
necessary to bring the pf to unity is

{7} 28.78 () 21.60
(¢) 16.60 {d) 12.47
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35, Anenergy meler connec i .
(resistive) operating on t:g t;:énzl;;ﬁn;rergﬁrﬁhmmr
single phase source reads 2.3 ynits {kw:h} in 121-1 d
The heater is removed from the supply and S
connected to a 400 V peak to peak Sq{tarﬁ w::::

source of 150 Hz. The power b
the heater will be P in kw dlﬂlpated by
() 5506 &) 1.739
le)idi2a0 (@) 0870

36. A 220 V DC machine supplies 20 A at 200 v asa
generator. The armature resistance is 0.2 ohm, If
the machine is now operated as a motor at sm.ne
terminal voltage and current but with the fhux
increased by 10%, then ratio of motor speed to
generator speed is '
{n) 0.87

{c) 0.96

{b) 0.95
(d) 1.06

37. A synchronous generator is feeding a zero power

factor (lagging} load at rated current, The armature
reaction is

{#) magnetizing
() cross-magnetizing

(b) demagnetizing
() ineffective

38. Two transformers are to be operated in parallel

such that they share load in proportion to their kV A
ratings. The rating of the first transformer is
500 kV A and its pu leakage impedance is 0.05 pu. If
the rating of second transformer is 250 kV A, then
its pu leakage impedance is

(a) 0.20 (b) 0.10
() 0.05 (d) 0.025

39. The speed of a 4-pole induction motor is controlled

by varying the supply frequency while maintaining
the ratio of supply voltage to supply frequency
(V/f) constant. At rated frequency of 50 Hz and
rated voltage of 400 V its speed is 1440 rpm. Find
the speed at 30 Hz, if the load torque is constant.
{a) 882 rpm {b) 864 rpm

i) 840 rpm () 828 rpm

40. A 3 phase, 4 pole, 400 V, 50 Hz, star connected

induction motor has following circuit parameters
r,=1040Q, J"2* =ﬂ.5§1,x1 =12'= ]-rzﬂrxm:aan
The starting torque when the motor is _stal‘tfd
direct- on-line is {use approximate equivaient
circuit model)
{n) 63.6 Nm
(c} 190.8 Nm

(b) 74.3 Nm
(d) 2229 Nm

1. A3 phase, 10 kW, 400 V, 4 pole, 50 Hz, star

connected induction motor draws 20 A on full lgad.
Its no load and blocked rotor test data are given

below : _ W
No Load test: 400V 6A .lﬂﬂ%w
Blocked Rotor test:00 V.~ 15 A 162

43,

44,

5.

Neglectin
8 CODPer logs :
1035 in Blocked Rotoy tesgln "o Load'test ang gore

eHiciene Y. -estimate metor's full lgad
{a) 76 % (b

et ? the excitation is iner
¥ 1% . What will be the new load in permtjﬁi{é

power factor is tg be &
: ept same ?
and consider linear magnetic -:irrz:'.j;ietglﬁ.ct A lesics

Eﬂi :?,9% (b) 56.9%
L 1% [ﬁ} 5%

The A, B, C, D constants of 4 220 XV line are:
A=D=094/1°B=130 » 73°,C=0.001 £ 50°
If the sending end voltage of the line for a givet;
load delivered at nominal voltage is 240 kV, then
% voltage regulation of the fine is

(@) 5 () 9

(©) 16 @ 21

A single phase transmission line and a telephone
line are both symmetrically strung one below the
other, in horizontal configurations, on a common
tower. The shortest and longest distances between
the phase and telephone conductors are 2.5 m and
3 m respectively. The veltage (volt/km) induced
in the telephone circuit, due to 50 Hz current of
100 amps in the power circuit is

{7) 4.81 {b) 3.56

() 2.29 (d) 1.27

Three identical star connected resistors of 1.0 pu
are connecled to an unbalanced 3 phase supply.
The load neutral is isclated. The symmetrical
components of the line voltages in pu are:
Vab, = X £8), Vab, = Y£0,.If all the pu calculations
are with the respective base values, the phase to
neutral sequence voltages are

{a) Van, =X £(8& +30°, Van, = YZ (8,-30°)
() Van,=X£(8,-30°,  Van, =YZ {8;+30°%
1

(e) Van,= TBT X £ (8, -30°,

Van, = -‘%_5 YL (8,-307)

1 =
(@) Vany = g X £ (860

t.}

Van, = % e (8~ 60%)
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48. A generator js connected thy
ough a 20 MV
13-83’1_33‘ kV step down transfoarmer, toﬁ:

load is supplied through o ste

of 10 MV A, 138/69 kg"v" ratirfgfliw;.;zm;s:u[ﬂ::

evaluated on load side transformer ratings as base

values, is supplied from the above system, For

;?;le?ﬁm ;alues of 10 MVA and 69 k V in load
o = ; P

i beuem‘ the load {in per unit} in generator

(@) 36

{c 072

&) 1.44
@) 0.18
47. The Gauss Seidel load flow method has following
disadvantages. Tick the incorrect staternent,
{1} Unreliable convergence
{#) Slow convergence
{c} Choice of slack bus affects convergence
(d) A good initial guess for voltages is essential for
convergence

48. The Bode magnitude plotof

1041 + ju)
g 2 15
{10+ ju)(100 + ju)

H {jw}=

VH (o) 4B

A
40
20

(@) -1 n‘ﬁ,ﬂa J\i""’“‘“”
=4}

IH () edB
A
40

an
{7} W log [w}

= g +1 25, +3
20
—40

\H (o} B
i

40

20
© .

+1
=20
—40

_‘3!-]:15 {)

+2

1H (ju} dB
F |

44

20

/
(d) Z 7 e Iog ()

49, :;:2 cluse:;d—locp system has the characieristio Fanctiey,
~ D+ D+K(5-1)=0. Its root |
against K is e o

F Y
{€) =iy a
s | + +2
St
F 3
() Sdmer—i o
=2 =1 - +2

30. 3 [n] denotes the output and x [n] denotes the input
of a discrete-time system given by the difference
equationy [n] - 08y [n—-1] =x{n] + 1.25x[n+1].
Its right- sided impulse response is
{7) causal {F unbounded
{c) periodic {} non-negative

51. The algebraic equation

F(s) =%~ 3s% + 55%- 752+ 35 + 20 is given, F(s) =0 has

(7)) asingle complex roct with the remaining roots
being real

{i) one positive real root and four complex roots,
all with positive real parts

{c) one negalive real root, two imaginary roots, and
bwo roots with positive real parts

(d) one positive real root, two imaginary rools, and
twa roots with negative real parts

52. Cansider the following Nyquist plots of loop transfer
functions over w =0 tow = = . Which of these plots
represents a stable closed loop system ?
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55.

_1 E}EU}FRE _-1 f!]';iﬂi Rtl._
(1] i
(@) (1) only (9) all, except (1)
() all, except (3) {d) (1) and (2) only

A current of —8 + 6 /7 (sin wt + 30°) A is passed
through three meters. They are a centre zero PMMC
mefler, a true rms meter and a moving iron
instrument. The respective readings (in A) will be
{a) 8,6,10 (t) 8,6,8

{c} -8, 10, 10 (d) -8,2,2

A variable w is related to three other variables x,
¥, 2 as w = xy/z. The variables are measured with
meters of accuracy + 0.5 % reading, * 1% of full
scale value and + 1.5% reading. The actual
readings of the three meters are 80, 20 and 50 with
100 being the full scale value for all three. The
maximum uncertainty in the measurement of w
will be

(a) £0.5% rdg by + 55% rdg

{£) + 6.7 % rdg (d) + 7.0 xdp

A 200/1 Current transformer (CT} is wound with
200 turns on the secondary on a toroidal core. When
it carries a current of 160 A on the primary, the
ratio and phase errors of the CT are found to
be—0.5% and 30 minutes respectively. If the number
of secondary turns is reduced by 1 the new ratio
error (%) and phase error (min) willbe respectively
(@) 0.0, 30 (5) -05, 35

() -1.0, 30 & -10,25

R; and R, are the opposite arms of a Wheatstone
bridge as are R, and R, The source voltage i
applied across R, and R,. Under balanced
conditions which one of the following is true?

(@) Ry =Ry R,/ R, (b) Ry =Ry Re/ Ry

) Ry=R, R,/ R, (@ Ry =Ry + Ra+Ry

57, -

t and

" figute tobe idealones, e v 20 € SfCUitshown,

of tha Circuit wi) be

(@)

()

r tharacteristics

PV

10 v

58. Consider the circuit shown in figure. If the
B of the transistor is 30 and ICBQ is 20 nA and
the inpul voltageis + 5 V, then transistor would

be operating in

+12V
2.2k
15&0)
Vi Q
100413
-12V

{m) saturation region
(B) active region
{c) breakdown reglon
(@) cut-off region
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59. A rela xation oscillator is made using OPAMP.as
shownin figure. The supply voltages of the OPAMP
are+ 12V. The voltage waveform at point P will be

Wk 10kny ! :]

F
&
@) »
16
mT
{5 =
>
A
6
(©) A o (Y
-10 / \/ \

@ r/\\//\ X

6. A TTL NOT gate circuit is shown in figure.
Assuming Vor = 0.7 V of both the transistors, if
V.= 3.0V, then the stales of the two transistors
will be

&5V
L6ked

Q,

44}

2]

{a} Q; ON and Q, OFF

(&} Q, reverse ON and Q, OFF
(¢} Q, reverse ON and O, ON
(d) Q, OFF and Q, reverse ON

61,

62,

63.

A student has made a 3-bit binary down COunter
andl connected to the R-2R ladder type DAC
[Gain=(-1 K/ 2R)| asshown in figure to EEneTate
a staircase waveform. The output achieved is
different as shown in figure. What could be the
possible cause of this error 7

R R R
im
ZR1zr [2m

Counter

1k

*—
1kHz

clock

O o— B3 L3 A W M oo

012345867 ms

{2) The resistance values are incorrect

(#) The counter is not working properly

(¢} The connection from the counter to DAC is not
proper -

(d) The R and 2R resistances are interchanged

A4 x 1 MUX is used to implement a 3-input
Boolean: function as shown in figure. The Boolean
funclion F {4, B, C) implemented is

A Iz
T b

11|_“2

A, B, C)

I3

"y

S5 5

B C
{m) F(A,B,C)=E(1,2,4,6)
{b) F(A, B,C) = E(1,2, 6
(¢} F{A,B.C}=2(2,4,5,6)
{d) F(A, B, C)=%(1,5,6)

A software delay subroutine {s written as given

below:
DELAY: MVI H, 255 D
MVI L 255 D
LOOP: DCR L
INZ LOOP
DCR H
" INZ LOOP
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6

a5.

67.

How many
execubed 7
{7} 255

{r') 65025

times DCR 1, instructi-:)n will be

{510
(d) 65279
In an 8085 A microprocessor |y
desired to increment the con
location whose address is availa
pair and store the result j
sequence of instructions is

ased system, it jg
tents of mermory
ble in (D,E) register
h same localion, The

(e) [ﬁﬁ (8} XCHG
INXH

(e INK D (@) INR M
XCHG e

A single_--phas'e inverter is operated in PWM mode
generating a single-pulse of width 24 in the centre
of each half cycle as shown in figure. It is found
that the output voltage is free from 5tk harmonic
for pulse width 144°. What will be percentage of
3 harmonic present in the output voltage

wnﬁfvnul mnx:' T

1

A =
l I f ins2
22 x I I I 2:
=¥ i~
{2) 0.0% {in) 19.6%
(c) 31.7% (d) 52.5%

A 3-phase fully controlled bridge converter with
free wheeling diode is fed from 400 V, 50 Hz AC
source and is operating at a firing angle of 60°. The
load current is assumed constant at 10 A due to
high load inductance. The input displacement
factor (IDF) and the input power factor (I[P'F) of the
converter will be

{a) 1IDF = 0.867 IPF = 0.828
() 1DF =0.867 IPF =0.552
{v) IDF=05 IPF = 0.478
{d) IDF = 0.5 IPF = 0.318

A voltage commutation circuit is shown in figure. If
the turn off time of the SCRs is 50 . sec and a safely
margin of 2 is considered, then what will b-e‘ the
approximate minimum value of capacitor required
for proper commutation?

£500 500}
ke T '
Tioov t
;Iz'f'hl Thy
{a) 2.88uF () 1.4 pF
{c) 091 uF (d) 0.72 uF

68,

70.

7L

72,

A solar celj
QF 3580 v ; .
SUpply of 440 v, 54 's feeding POWer to ap 0

; 0 Z th
Ccontrolled I:-r:f:l ge cﬂnvert;?uf ?;:* ;

0 each thyr
period of ¥ristor wij
{a} 125°
{c) 600 (h) 1200

{d) 55°

: Ving aninternal resi
2 stown in flgure, The SCRs are riggaes 1.
nstant dey sigmal. 1fSCR 2 gets apen B ¥ a

What wi ‘ circuited, th
at will be [he average charging current 2 =
200V
Battory
230V SCR, Tscr, ik
50Hz )
3CR, | SCR,
(@) 238 A ) 15A
(©) 1.9 A () 3.54 A
An 3CR having a tum ON time of 5 psec, latching

current of 50 mA and holding current of 40 maA is
triggered by a short duration pulse and is used in
the circuit shown in figure. The minimum pulse
width required to turn the SCR ON wili be

_Dlu—*’

2002
ot LY B
0.5H
(@) 251 psec (5 150 psec
{¢) 100 psec {f) 5 psec
mmon Data for Questions 71 7

A4 pole, 50 Hz, synchronous generator has 48 slots
in which a double layer winding is housed. Bach
coil has 10 turns and is short pitched by an angle
to 36° electrical. The fundamental flux per poleis

0.025 Wb.

The line-to-line induced emf (in volts), for a three

phase star connection is appmxi.ma!fl'{
(a} 808 (b) 888
(c) 1400 (d) 1538

The line-to-line induced emf (in volts), for a three

phase connection is s«p-;::‘rf:.u-:imﬂt«:]l:jfrvll‘a2
fa) 1143 Eg; 1?31'
{c) 1617
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73. 'J.:‘he fifth harmonic component of phase emf
{in volts), for a three phase star connaction is
(@ 0 {&) 269
() 281 () 808
estions 74, 75:
A generator feeds Power to an infinite bus
through a double circuit transmission line, A3
phase faull oceurs at the middle point of one
of the lines. The infinite bus voltage is 1 pu,
the transient internal voltage of the generator
is 1.1 pu and the equivalent transfer
admittance during fault is 0.8 pu. The 100 MV A
generator has an inertia constant of 5 MJ/MVA
and it was delivering 1.0 pu power prior of the
fault with rotor power angile of 30°. The system

frequency is 50 Hz,

74. The initial accelerating power {in pu) will be
(2) 1.0 &) 0.6
{c) 056 @) 0.4

75. 1f the initial accelerating power is X pu, the initial
acceleration in elect deg/sec?, and the inertia
constant in MJ-sec/elect deg respectively will be
() 314X, 18 {&) 1800X, 0.056
() X/1800, 0.056 {d) X/314,18

Linked Answer Questions : Q-76 to Q. 85 carry
two marks each

i d Answ u
76 and 77
p={~1013IT,g=[-2 59T r=[2 -7 12)T are
three vectors

76. An orthogonal set of vectors having a span that
contains p, g, ris
(2) -6 ~3 6]T, [4 -2 3|7
@248 57 -1117, (82 -3
) (6 7 1], [-3 12 27, [3 9 ~4IT
(dy[4 3 11J5,[1 31 3)7,[5 3 4)7

77. The following vector is linearly dependent upon
the solution to the previous problem

(e) [(893)F b (-2 -17 30
{c) [4 4 5] ) 13 2 31

- _ N .
78 and 79;

It is required to design an anti-aliasing filter fur an
8 bit ADC. The filter is a fiest order RC Filter with
R=10and C = 1F, The ADC is designed tospan a
sinusoidal signat with peak to peak amplitnde
equalto the full scale range of the ADC.

78,

79.

B1.

Rzl!j_
C:!.T

The transfer function of the filter and its roll off
Tespectively are

{#) 1/ (1 + RCs}, -20 dB/ decade

{6) (1 + RCs), ~40 dB/decade

() 1/(1 + RCs), —40 dB/decade

{d) {RCs/ (1 + RCs)), =20 dB/decade

What is the SNR {in dB) of the ADC 2 Also find the
frequency (in decades) at the filter output at which

the filter attenuation just exceeds the SNR of the
ADC.

{2} 50 dB, 2 decades
(b) 50 dB, 2.5 decades
{c) 60dB,2 decades
{d) 60 dB, 2.5 decades
temen Link wer
80 and 81:
A 300 KVA transformer has 95% efficiency at full
load 0.8 pf lagging and 96% efficiency at half load,
unity pf.

AfD

fr—

. The ironloss (P} and copper loss (P} in kW, under

full load operation are
() F.=4.12,P,=8.51
{£) P.=851,PF;=4.12

(B} P.=6.59, P, =921
(@) P,=12.72, P,= 3.07

What is the maximum efficiency (in %} at unity pf

load ?

{a) 95.1 (" 96.2

{r) 964 {d} 98.1

Statement for Link NEW uestion
82 and 83 ;

For a power system the admiltance and impedance
matrices for the fault studies are as follows.

jl25 625 {250

[-j8.75 j1.25 jijﬂ:l
Youe = 1950 250 =500

_ [ j008 jo.24 j0a6
Zaus j02 j016 034

[j016 j0.08 jﬁ,lz]

The pre-fault voltages are 1.0 p.u at all the husi.:s-
The system was unloaded prior to the fault. A solid
3 phase fault takes place at bus 2.
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82. The post fault valta

B3,

ges at buses | i ,
respectively are and 3 in per unit

{(m) 0.24, 0.63 ooz 2202020202020 r LT
© 03,067 @ 047,05 o
ot 1 a2 respectiely o 2T Envectd o
{#) 1.20, 251 {by 1.55, 2.1 —_—
Statement for Linked Aner Questions ook beomy L S5 o i he
84 and 85 : () 280 ®) 140
e o e e S . 83 sttt
in Bgute: The load current Iy sesien b mm{:;r; 85. Ee?::]v;rage output voltage of the chopper will be
at10 A. © 35V :[:Z'_; ;?‘}EV
ANSWERS
1. (B) 2.(d) .d) 4@ S@ 6@ 7H  sE %@ 10K
) 12.0) B.E W@ BE 8E 7E BE B0 200
@ 2@ 2@ 8@ B@ %G e 8@ @ N0
@) @ B @ se) se O BO BG40
A 2@ 4.0 40 5 © 460 () 8@ 2. 50.()
L) sn@ S @ s@ o @ -
6L() 6n() 6@ 64 6.0 8 © 7@ | 68.() 9. {Z} : ::
7))  72{a) @) TELD TH @ 76@ wil g, B |
ey B2 8@ 8B O
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