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Q.1-0Q.20 carry one mark each

The following is true

5.  Which of i

(@) A finite signal is always bounded di\l:érgenc;hoc; é?e}ul:?:clzﬁs t—?\:!gr:.::nhumis fo.r .th"

(b) A bounded signal always possesses finite {a) Both are zero S
energy {b) These are zero for static densities byt non

() A bounded signal is always zero oulside the for time varying densities i
interval [, tl for some t (¢} Ttis zero for the electric flux density

(d) A bounded signal is always finite (d) Ttis zero for the magnetic flux density

x (t) is a real valued function of a real variable with 6. Intransformers, which of the followin.

period T. Its trigonometric Fourier Series expansion
contains no terms of frequency o = 2 (2k)/
T;k=1,2,. Also, nosine terms are present. Then
x () satisfies the equalion

(@) x () ==x (t=T)

() x((=x(T-H=-x(-1)

© xB=x(T-t)=—x({t=T/2)
) x(O=x(t-T)= x(t-T/2)

In the figure the current sourceis 1 Z0 A, R=10,

is valid ? Bstatements

() In an open circuit test, co
obtained while in short circu
are obtained

(b) Inan open circuit test, current is drawn at high
power factor

'PPer losses ar,
it test, core logses

(¢} In a short circuit test, current is drawn at Zerp
power factor

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

the impedances are ZC = - jQ, and Z1=2{Q . The
Thevenin equivalent looking into the circuit across
X-Yis

7. For a single phase capacitor start induction motor
which of the following statements is valid ?

(@) The capacitor is used for power factor
X improvement

(b) The direction of rotation can be changed by
revering the main winding terminals
(c) The direction of rotation cannot be changed

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

Ina DC machine, which of the following statements
is true ?

@ V2 LV,(1+2)0 8
®)2245°V,(1-2)Q
(©) 2245°V, (14 ) ©

(d) 2 £45°V,(1+/)Q

{n) Compensating winding is used for neutralizing
armahure reaction while interpole winding is
used for producing residual flux

(b) Compensating winding is used for neutralizing
armature reaction while interpole winding is
used for improving commutation

(¢) Compensating winding is used for improving
commutation while interpole winding is used
for neutralizing armature reaction

{d) Compensating winding is used for improving

—y . : commutation while interpole winding is

for producing residual flux

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

9. The conceptof an electrically short, medium, and 106§
line is primarily based on the

| (7) nominal voltage of the line

¢ (b) physical length of the line

h L/3 (c) wavelength of the line ‘

(d} very high (d) power transmitted over the line

(9) very low
(c) 3L



10. Keeping in view the cost and over

12

13.

14.

all effectiveness,

the following circuit breaker is best suited for

capacitor bank swilching

(@) vacuum (D) air blast
(¢) SF, (d) oil
. In a biased differential relay, the bias is defined as

a ratio of '

(@) number of turns of restraining and Operating
coil

(b) operating coil current and restraining coil
current

(¢) faulteurrent and operating coil current
(d) fault current and restraining 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/from the
respective connected AC systems

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

For a system with the transfer function

3(s

—'5_— , the matrix A in the state space
45 =25+1
form x = Ax + Bu is equal to

0
® |9

10?
00
@152 4

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

His)=

N -
J’-’-HD

1
(a) also has a pole at 2 £ 30°

(b) hasa constant phase response over the z- plane:
arg |H(z)| = constant

{¢) is stable only, if it is anticausal .

(d) has a constant phase response over the unit
circle: arg | H(e/®) | = constant

15.

16.

17.

Peand observes the screentobe
Upper trace of the figure, An
1s connected to channel 2 {lower
pe. If the time/div and V/div on
re the same, the amplitude (p-p)
e unknown signal are respectively

SsEmcssa=s

as shown in the
unknewn signal
trace) of the sco
both channels 3
and period of th

P e o I
| LT T N
N
(@) 5V,1ms (B) 5V, 2 ms
(€) 75V,2 ms (d) 10V, 1 ms

A sampling wattrneter (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

]

.

JANERVAN
7NN

) B5W
() 100 W

(a) OW
{c) 50 W
What are the states of the three ideal diodes of the
circuit shown in figure ?

10

10

AW

i/IT)2
=10
= r A
10V Sﬁh Dy

(a) D, ON, D, OFF, D; OFF
(5) D, OFF, D, ON, D; OFF
(¢) D, ON, D, OFF, D; ON
(d) D, OFF, D, ON, D; ON

ARAR




18. The speed of a 3—phase, 440 V, 50 Hz induction

19.

motor is to be controlled over a wide ra

3-phase voltage source inverter, [t isdesired to keep
the flux in the machine constant in the constant
torque region by controlling the terminal voltage
as the frequency changes. The inverter oy tput
voltage vs frequency characteristic should be

v
(@)
50/
rV
&)
] s/
AY
. /
] w0/
JrV
(@)
] i

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

+12V Ry,

AAAAA

-12V

in

‘rjﬂ

C
D
<

Y\/\/ﬂ

I

12

—
y

-

© -0.7v

[
—

(d) 0.7v - 1
L

-12V

20. 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
constant and v = V,, sin wt, the current waveform
through diode D, will be

D, i, L

g

]

I

2] . | >

[T} T an



2110 Q. 75 carry two marks each

o “lime system g describ
21 x[n]=0n<-1,n>0,x[-1]=-1, x[0] =2 is the y({).-L’_-‘x(t) | where y (4 is the outP“tanﬁe:(lry
e the input, ¥ () is bounded =
P
,,,r{;a]=Cl;n<-1,n>2,y{—-1]=—-1=y[1}y{n]=3 (@) o ;
; . : i 7 nly why
y[2]=-2is the output of a discrete-time LTIsystem. () onl}r when " E s
The systeiismprilse response Alal s i 1Y : en x(t) ISnon-negative
Y o =05 ;
(@) hln]=0;n <0, n>2,h[0] =1, k1] = h2]=-1 (d) e:e}r: ;Lr o lfx- o
(b} Rinl=0;n <=1, n>1,h[-1] =1, hjo] = h[1] =2 R
(c) hlnl=0;n<0,n>3,h[0]=~1,h[1] =2, h2]=1 26. The nmnrhgmegrator, given by
(d) hn)=0;n <=2,n>1, h[-2] =h{1] =h[-1] = h{0] =3 v=[ ey
—o
; (a) has no finite singularities in its double sided
22. The expression V = J-u #R? (1 - h/H)Y dh for the e Tl 19

(b) produces a bounded ou

tput for every causal
bounded input

volume of a cone is equal to

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

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

(a) J'ORTIRE (1-h/H)?2dr

R
@ [ *R? (1-h/H)2 dh
0 27. Two fair dice are rolled and the sum r of the

5 numbers turned up is considered
@ [ 2xr HO~r/R) ah

(a) Pr{r>6)-%

SarHA - Ly2d _ 5
@ .[0 e (]_R) 4 (b) Pr(r/3i.sanmteger)=;

23. The discrete-time signal

0 3n 5
xn] o X(z)= ZFOEz "

(c) Pr(r=8]|r/4isaninteger) =

’

= o |;

{d) Pr(r=6|r/5is aninteger) = 1

oo

whee > denotes s tansfompairreationsi. 28, The parameters of the circuit shown in the figure
' areR,-=1MQ,R,J=IOQ,A=‘1[)“V/V.
IfV,=1uV, then ourputvollag‘e, input impedance

and output impedance respectively are

orthogonal to the signal

w (2Y' . &
@ nlnl & Y, @)= Z,,=[,[§] 2 B e

@ { _{2"+1} V. AVI
® nlnl o Y@= ), 5" " :

e P v, 0,100
© yalnl & Y30 = Z,,:z_mn < (@) 1V,,10Q by 1

d) 10V, 0, 10Q
1V,0, (
& =2z34+327%+1 () 1V.0, _ i
i In the circuit shown in the figure, the cuesen

. AsurfaceS (x,y) =2x +5y-3is integrated once over 29. 1 A, voltage source V = 5V,

a path consisting of the points that satisfy sgou_rc: l==Rq Z1W, L =ly=Ly=1H
i 1 evaluates to 1= B2 T
(x+1)2 + (y—1)2= 42 . The integra C,=C=1F through Ry and the voltage
0 17/ 2 The currents (in A) 1l be
(ﬂj 17‘J§ source v respectl\'ely Wl

© v2 /17 @0



1.

30.

a1,

32

L, , L,
I Ca v
L2 R3
@ 1,4 ® 5,1
(c) 5,2 (d) 5,4

The parameter type and the matrix representation
of the relevant two port parameters that describe
the circuit shown are

I, — — i,
o
+ +
v, v,

00
(a) z parameters, [g 9]
(b) h parameters, [é ?]
(c) h parameters, [g g]

(d) z parameters, B ?]
Considerthe followingstatements withreference to
. bp

the equation ot

(1) This is a 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.

{a) Only 2 and 4 are true (b) 1,2 and 3 are true

(c) 2,3and4aretrue  (d) 1,2 and 4 are true

The circuit shown in the figure is energized by a
sinusoidal voltage source V) at a frequency which
causes resonance with a current of I,

33.

R;J_ ..-,-,R l L ephasordiagramwhichisapplicable tothiscireyjt

IR
P
v
(© :
3,
F 3
Vl
A VZ
()
—
I
AL

An ideal capacitor is charged to a voltage V; and
connected at ¢ = 0 across an ideal inductor L. (The
circuit now consists ofla capacitor and inductor

alone). If we let og = Jic’ the voltage across the
capacitor at time ¢ >0 is given by

{a) Vy {(B) V cos (gt

() Vg sin {mgyh) {d) V, et cos (wgt)
A400V,50Hz, three phase balanced sourcesupplies
power to a star connected load whose rating s
1243 kVA,0.8pf (lag). The rating (inkVAR) of the
delta connected (capacitive) reactive power bank
necessary to bring the pf to unity is

{m) 28.78 () 21.60

{¢) 16.60 {d) 1247



35, Anenergy meter connec

37.

38.

39.

40.

41,

(resistive) operating on
single phase source read

The heater is removed from the

connected to a 400 V p

source of 150 Hz. The Power in

the heater will be
(a) 3.478
(c) 1.540

A 220 V DC machine supplies 20 A at 200 v

ted toan immersion heater
an AC 230 v, 5p Hz, AC

52.3 units (kWh

eak to p

() 1.739
(d) 0.870

Jin 1 hoyr.

supply and now
eak square wave
kw dissipated by

a5 a

generator. The armature resistance is 0.2 ohm. If

the machine is now operated as
terminal voltage and current but with the

a motor at same

flux

increased by 10%, then ratio of motor speed to

generator speed is
(:i‘} 087
(c) 0.96

(b) 0.95
(4) 1.06

A synchronous generator is feeding a zero power
factor (lagging) load at rated current. The armature

reaction is
(#) magnetizing
{v) cross-magnetizing

(b) demagnetizing

(d) ineffective

Two transformers are to be operated in parallel
such that they share load in proportion to their kVA
ratings. The rating of the first transformer is
500 kVA and its pu leakage impedance is 0.05 pui. If
the rating of second transformer is 250 kVA, then
its pu leakage impedance is

{a) 0.20
(c} 0.05

(t) 0.10
() 0.025

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.

() 882 rpm
{¢) 840 rpm

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

(b) 864 rpm
(d) 828 rpm

induction motor has following circuit parameters
r = IOQ, r2’=0.5Q,-"~"1 =1-2r= 1.29!3\:'“:350

The starting torque when the motor is ;tarted
direct- on-line is (use approximate equivalent

circuit model)
(a) 63.6 Nm
(¢} 190.8 Nm

tar
A 3 phase, 10 kW, 400 V, 4 pole, 50 Hz, s
fctea tordrawsZ{)Aothllload.

Its no load and blocked rotor test data are given

connected induction mo

below :
No Load test: 400V
Blocked Rotor test:90 V

(b) 74.3 Nm
(d) 2229 Nm

6A
15A

1002 W
/62 W

43.

44,

45.

Neglecting co

PPer loss in .
Yoeis no Loag't,
oS it Blocked Rotar test, estimate eﬂ‘ i
eff:clcncy_ motor's full lgad
{a) 76 %

(©) 824% (b 819

(d) 858,
A3Z phase, 400 V.5 kw, star co
motor having an interna) react

at50% load, unity pf. Now, th
by 1% . What will be the ne

nnected synchronoys
ance of 1002 is Operating
eexcitation is increased
W load in petcent, if the

kept same ? Neglect all losses
magnetic circuit,

(b) 56.9%

(d) 50%

The A, B, C, D constants of a 220 kV line are:
A=D=094,1°B= 130 £ 73°,C =0.001 £ 90°.
If the sending end voltage of the line for a given
load delivered at nominal voltage is 240 kV, then
% voltage regulation of the line is

(n) 5 (R

© 16 (@ 21

and consider linear
(@) 67.9%
(v} 51%

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 voltage (volt/km) induced
in the telephone circuit, due to 50 Hz current of
100 amps in the power circuit is

{(m) 4.81 (b) 3.56

{c) 229 () 1.27

Three identical star connected resistors of 1.0 pu
are connected to an unbalanced 3 phase supply.
The load neutral is isolated. 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°, Vam = YZ (92—330(:3
(by Van, =X £(8,-30%, Van, = Y£ (8,+30°)

1 ™
(¢) Van, = —=X£(8,-30%

3

] 13
Van, = 7 Y£ (8,-30°)

1 = o
(@ Va:11=—5>(4(91 60%.

5

L vz (8,-607)

Vﬂ'ﬂz = Jg



46. A generator is connected through a 20 MVA,

47.

48,

13.8/138 kv step down transformer, to a
fransmission line. At the receiving end of the line a
load is supplied through a step down Iransformer
of 10 MVA, 138/69 kv rating. A 0.72 pu load,
evaluated on load side transformer ratings as base
values, is supplied from the above system, For
system base values of 10 MVA and 69 k V in load
circuit, the value of the load (in perunit) in generator
circuit will be
(@) 36
© 0.72

() 1.44

(d) 0.18

The Gauss Seidel load flow method has following
disadvantages. Tick the incorrect staterment.

() Unreliable convergence

{b) Slow convergence

(¢} Choice of slack bus affects convergence

(d) A good initial guess for voltages is essential for
convergence

The Bode magnitude plot of

4 ;
H (o) = 1(-) (1+ joo) 2o
(10+ jw)(100 + jeo )

1H (j) B

@ 3 40/1

N‘; log (i)

& T FrR e A
-20
—40
IH (jes) dB
4
40
&\; /
(c) 5 . Py o _'Erlug{mi
=20
—40
I H {ju) dB
40
20
(d) 5 = =z +a'}lﬂg(tﬂ)
20
~-40

49,

51.

52,

A closed-loop system has the characteristic functign
FE-4(s+1) +K(s—l)=l].II.srootlocu5p1m
against K is

&
(€) =y a
-2 -1 ¥ +2
Juy
A
(d) S o
-2 -1 + +2

. [n] denotes the output and x [n] denotes the input

of a discrete-time system given by the difference
equation y [n] =08y [n-1]=x[n] + 1.25x [n+1].
Its right- sided impulse response is

(a) causal (b) unbounded
(c) periodic (d) non-negative
The algebraic equation

F(s) =5°—35% + 557 - 752 + 45 + 20 is given. F(s) =0 has

() asingle complex root with the remaining roots
being real

(b) one positive real root and four complex roots,
all with positive real parts

(c) one negative real root, two imaginary roots, and
two roots with positive real parts

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

Consider the following Nyquist plots of loop transli:;
functions over w =0 tow = o . Which of these p

represents a stable closed loop system ?



53.

55.

Im 2y

(a) (1) only
(c) all, except (3)

(b) all, except (1)
(d) (1) and (2) only

A currentof -8 + 6 42 (sin ot + 30°) A is passed
through three meters. They are a centre zero PMMC
meter, a true rms meter and a moving iron
instrument. The respective readings (in A) will be
() 8,6,10 (b) 8,6,8

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

. A variable w is related to three other variables x,

Y, z 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
(€) £ 6.7 % rdg

(b) £ 55%rdg
(d) £ 7.0 rdg

A 200/1 Current transformer (CT) is wound with
200 turns on the secdndary 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) will be respectively
{7} 0.0,30 (B -0.5,35

) -1.0,30 (d) -1.0,25

R, and R, are the opposite arms of a Wheatstone
bridge as are R, and R,. The source voltage 1
applied across R, and Rj. Under balanced
conditions which one of the following is true ?

(@) R =R;R,/ R, (h) Ry =Ry Ry/ Ry

© Ri=R,R/R, @ R=Rp+RetRy

57. Assumin, 5
; & the diodes an
i d s

"} flg“l‘? tobe ideal onesl,, the Dz ofthe Circuit shown

of the circyit will be ransfer characteristics

(¢) =5

C)]

10

58. Consider the circuit shown in figure. If the
B of the transistor is 30 and ICBO is_ 20 nA and
the input voltage is + 5 V, then transistor would

be operating in
+12V

2.2k02

-12V
(s) saturation region

(b) active region .

() breakdown region
@ cut-offregion



59.

60,

A mla’fation oscillator is made using OPAMP as
shownin figure. The sy pply voltages of the OPAMP
are 12V. The volltage waveform at point P will be

A
6
{a) | &
10r |
& >
—6 I
A
6
(© A I (R
qo/ \/ \

S NN

A TTL NOT gate circuit is shown in figure.
Assuming Ve = 0.7 V of both the transistors, if
Vi =30V, then the states of the two transistors
will be

{a) Q, ON and Q, OFF
(&) Q, reverse ON and Q, OFF
() Q, reverse ON and Q, ON
(d) Q, OFF and Q, reverse ON

- A student has made a 3-bit binary down counter

and connected to the R-2R ladder type DAC
[Gain = (-1 KQ/2R)) as shown in figure to generate
a staircase waveform. The output achieved g
different as shown in figure. What could be the
possible cause of this error ?

R R 1hoy

iﬁk +12v
2R2r |2r
v"J
+— Counter
1kHz
clock -12V
10402
7
i3
b}
4
3
2
| —¢
a

01234567 ms

{a) The resistance values are incorrect

(4) 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 x1MUX is used to implement a 3-input

Boolean function as shown in figure. The Boolean
funclion F {A, B, C) implemented is

i ——»F(A, B.C)

w—

T
C
(m) F(A, B, C)=Z(L24,6)
() F(A, B, ()= L(1, 2, 6)

(c) F(A,B,C}=Z%(2,4,5,6)
{d) F(A, B, C)=X(1,5,6)

. A software delay subroutine is written as given

below:

DELAY: MVI H, 255D
MVI L, 255D

LOOP : DCR L
INZ LOOP
DCR H

INZ LOOP



How many times DCR

execuled ?
(i?] 255
() 65025

64 [Inan 8085 A micro

(1) XCHG
INR M

{c) INX D
XCHG

. g Processor based
desired to increment (h

location whose address is
pair and store the result in sa
sequence of instructions is

L instruction will be

() 510
(d) 65279

system, it is
€ contents of memory
avmlablcin(D,E) register
me location. The

(b) XCHG
INXH
{d) INR M
XCHG

65. A single-phase inverter is operated in PWM mode
generaling a single-pulse of width 24 in the centre

of each half cycle as shown in figure. It
that the output voltage is free from 5th h
for pulse width 144°. What will be

37 harmonic present

is found
armonic
percentage of
in the output voltage

(Vcﬁ/vn] mnx) ?
V]l a—2q—
An2 s
w2 ° L Jer
-V i
(a) 0.0% {In 19.6%
{r) 31.7 % {d) 53.9%

66. A 3-phase fully controlled bridge converter with
free wheeling diode is fed from 400 V, 50 Hz AC
source and is operaling at a firing angle of 60°. The

load current is assumed

constant at 10 A due to

high load inductance. The inpul displacement
factor (IDF) and the input power factor ([PF) of the

converter will be

(2) IDF = 0.867
(b) IDF = 0.867
(©) IDE=05
{d) IDF = 0.5

67. A voltage commutation circuit is shown in figure. It
the turn off time of the SCRs is 50 p sec am_i a safety
margin of 2 is considered, then what will be the

TPF = 0.828
IPF = 0.552
IPF = 0.478
IFF =0.318

approximate minimum value of capacitor required

for proper commutation?

(a) 2.88uF
(c) 0.91 uF

(b) 1.44 pF
(d) 0.72 pF

68,

69,

70.

71

72.

A solar ce|
of 350 v ; i
Supply of 44p V.50 HI: tf:l‘?dlng 9y
controlled bridge can\-'nzrtmlu e
1S Connected jp the
rt:urrenl at20 A, If the sola
€N each thyrigt i

period of -
{a) 125°
i e

to an ac
“Phase fully

A single-phase brig

battery of 200V havipg g mer . U564 to charge a

( ing an internal resistay
; ! nce of 0.2

s shown in figure. The SCRs are triggered b i
constant de signal i e

; IFSCR 2 gets o ircui
what will be the average chirgingpiﬁ::ﬁrg‘zd' e

(a) 23.8 A by 15A
e} 11.9A (d) 354 A

An SCR having a turn ON time of 5 psec, 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. The minimum pulse
width required to turn the SCR ON will be

= Ble(2

(@) 251 psec (b) 150 psec
(r) 100 psec {d) 5 psec

Common Data for Questions 71, 72, 73:

Ad pole, 50 Hz, synchronous generator has 48 slots
in which a double layer winding is housed. Each
coil has 10 turns and is short pitched by an ang]_e
to 36° electrical. The fundamental flux per pole is
0.025 Wh.

The line-to-line induced emf (iq volts), for a three
phase star connection is approx:rnat_t_al).f‘

(b) 888

808

Ef; 1400 (d) 1538

The line-to-line induced em_f (in volts), for a three
phase connection is atp1:)rc-:-:lm;uellg‘(z‘2

(a) 1143 Eﬂ; o

{c) 1617



73. The fifth harmonic

74,

75.

; component of phase emf
(in volts), for a three phase star connection is

(ORY () 269
(©) 281 () 808
esti 74, 75:

A generator feeds power to an infinite bus
through a double circuit transmission line, A3
phase fault occurs 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 M)/ MV A
and it was delivering 1.0 pu power prior of the
fault with rotor power angle of 30°. The system
frequency is 50 Hz.

The initial accelerating power (in pu) will be
(@) 1.0 (b) 0.6
(c) 056 d) 0.4

If 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
(a) 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

76.

77.

ment f inked wer Question

76 and 77:
p=[-1013]T,g=[2 -5 9T, r=[2 -7 12]T are
three vectors

An orthogonal set of vectors having a span that
contains p, g, ris

(@) [-6 =3 6]T, [4 -2 3T

() [~424]%, [57 -11]T, [8 2 3T

© (67 -1, [-3 12 -2J7, [3 9 4]

@) [4 3 11]%,[1 31 3]7,[53 47

The tollowing vector is linearly dependent upon
the solution to the previous problem

(a) 8937 ) (-2 -17 30]
() [4 4 5] ) [13 2 3|7

W ue
78 and 79:

Itis required to design an anti-aliasing filter fur an
8 bit ADC. The filter is a first order RC filter with
R=10and C = IF. The ADC is designed to span a
sinusoidal signal with peak to peak amplithde
equalto the full scale range of the ADC.

78.

79.

81.

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

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

{b) (1 + RCs), -40dB/ decade

(¢) 1/(1 + RCs), 40 dB/decade

(d) [RCs/ (1 + RCs)}, -20 dB/decade

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

the filter attenuation just exceeds the SNR of the
ADC.

() 50 dB, 2 decades
(b) 50 dB, 2.5 decades
(¢) 60 dB, 2 decades
() 60 dB, 2.5 decades

tatemen Li wer

and 81:

A 300 kVA transformer has 95% efficiency at full
load 0.8 pf lagging and 96% efficiency at half load,
unity pf.

. Theiron loss (P)) and copper loss (P,) in kW, under

full load operation are
{a) P,=4.12, P, =8.51
(¢} P.=851,P,=4.12

(b} P.=6.59, P,=9.21
() P,=12.72, P, = 3.07

What is the maximum efficiency (in %) at unity pf
load ?

(a) 95.1 (b) 96.2

() 96.4 (d) 98.1

Statement for Linked Answer Questions
82 and 83 :

Fora power system the admittance and impedance
matrices for the fault studies are as follows.

—j875 j125 j250
_| 125 =625 j250
bus | j250 —j250 -/5.00

j0.16 j0.08 ;mz]

z,,,= | /008 j024 jo16
w7 | j0a2 0.6 j0.34

The pre-fault voltages are 1.0 p.u at all the bu.se‘s-
The system was unloaded prior to the fault. A solid
3 phase fault takes place at bus 2.



82. The post fault volta

83.

_ gesatbuses1and 3 in per unit
respectively are

(a) 0.24,0.63

(b) 0.31,0.76
(¢c) 0.33,0.67

(d) 0.67,0.33

The per unit fault feeds from generators connected to

buses1and 2 respectively are

(a) 1.20,2.51 (b) 1.55,2.61 s

(c) 1.66,2.50 (d) 5.00, 2.50 » The minimum time in " -
Statement for Linked Answer Questions ?h)OUId be ON is Hsec for which the SCR M
B4 and 85 : a) 280 -

A voltage commutated chopper operating at 1 ki1z ©mn @0

is used to control the speed of dc motor as shy B5. Thi )
in figure. The load current is assumed to be mn;:;‘r: (ﬂ)e?aovzfage output m"a(g:) D‘:;ge\?d‘opper will be
oA ¢y 35V @0V

ANSWERS
1. (b) 2. (d) 3. (d) 1. () 5. (d) 6. (d) 7. (b) 8. (b 9.()  10.(a)
11. (b) 12. (b) 13. (b) 14  15.() 16.() 17.@ 18 19.() 20.(d)
21. (a) 22.(d) 23. (1) 24.(d) 2. 26.() 27.{) 280 29 @ 3000
40.
@ 2@ B @ B0 %@ G 8O B () ®
- ' 49. (b 50. (*)
AL 2@ B ) 80 6l 47 @ 480 &
' 56.(5) 5. S8 5% 600
L = > v = | y  68.(a)  69.(a) 70. ()
65.(b) 66.() 67.0a - ‘

oo 0 e - 76.(d)  77-(d) Cogs(n 8B 800
71. (¢) 72. (a} 73. (7) 74. (c) 75. (€) .
81.(3) 82.(d) 83 80 8.0
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