Q.1 - Q.30 carry one mark each.

In Fig.01, the value of R is

a4 R
(a) 2.5% A
(b} 5.00
1 100 100
(e) 7.50 100% T § é
(d) 10.0%

The RMS value of the voltage u(f] =3+ 4:::15[3i']

(a) 17V i
(b} 5V :I—%_“

oy 7Y vl z
(d) [3+242]V ; Q

For the two-port network shown in Fig. Q3, triz 15 given by
£ PE il P
{Eljl 1 1 2 . { 1 1
Zy Z3 Zy Zy
(c) (d)
Lo Zy+ Z5 A
In Fig.04, the initial c oltage is zero. The switch is closed at t = 0. the
final steady-state wa oss the capacitar is:
(ay 20V - 105
{by 10V . -
(c)

4
I

I3
=
b=

5

4

!

= 1o
2oy T

(d)

the electric field intensity, ?.[?x E] is equal to

(a)

{c) null vector {dy zero

E (b3 |E|

& system with zero initial conditions has the closed loop transfer function

%+ 4

T [s] = m The system output is zero at the frequency



{ay 0.5 rad/sec,

(b 1 rad/sec.

{c) 2 radfsec. {d) 4 rad/sec.

7. Fig.Q7 shows the root locus plot (location of poles not given) of a third arder
system whose open loop transfer function is:
K
(a) — $1m
=
(b) =~ ol
s?(s+1) b - |
1
K - —— >
(5) . 3oz -1 1z 3 R
s[s +1] 54
K 24531
(d) ol _ 1)
s[s —1] <
. The gain margin of a unity feedback control S}f@ith the open loop transfer
. s+1],
function G (s) =¥|5:
=
1
() 0 (b) | (c) 2 (d) oo
¥z
9, In the matriz equation Px = of the following is a necessary condition for
the existence of at least ongso r the unknown vectar =
{a) Augmented matriz [R0G ave the same rank as matrix P
{by Vector g must have on -zero elements
{c) Matriz P must r
{dy Matrix P m sglare
10. re two random ewvents, then the following is TRUE:

P and Q are mutually exclusive, then they must be independent
Probability [P~ Q) £ Probability (P)

If 5 =-|.x'3de then S has the value
1

()

(2) = &) 5 () 1



12,

13,

14,

15,

16.

The solution of the first order differential equation x(f) = =3x (], x (0] = x,is:

(a) x(t]=xe™ (b) x(¢] =2 () x[t]= x.:,e_? (d) x[f] = xp8™"

The equivalent circuit of a transformer has leakage reactance X, Xigand
magnetizing reactance X, Their magnitudes satisfy

(a) Xy Xom X, (b)) Xy XiaX, () X =XmX, (dX 5

Which three-phase connection can be used in a transformer toat phase
difference of 30° between its output and corresponding input fine vo s

{a) Star - Star {b% Star - Delta {c) Delta - Delta elta - Zigzag

on the torguefspeed curve of induction matar sho Fig.15, four points of
operation are market as W, X, ¥ and Z. Whi (u] them represents the
operation at a slip greater than 17

F 1
Targque

-
Speed

(b) = (c) ¥ (d)y 2

induction motor, operating at a slip 5, the ratio of gross power output to
power is equal to;

(1-s)? (b) {1-s) (e Jf1-9) (d) (1~

The p.u. parameters for a 500 MY A machine an its own base are;
inertia®M = 20 p.u.; reactance ® = 2 p.u,

The p.u. values of inertia and reactance on 100 MY A common base, respectively,
are

(a) 4, 0.4 (hy 100, 10 (c) 4, 10 (dy 100, 0.4



15,

19,

20,

21.

22,

23,

an 800 kY fransmission line has a maximum power fransfer capacity on the
operated at 400 kY with the series reactance unchanged, the new maximum
power transfer capacity is approxim ately

(a) P (by 2P (c g ':dj';

The insulation strength of an EHY transmission line is mainly governed b
{a) load power factor {by switching over-vaoltage

{c) harmonics {d} corona
High %“aoltage DC {HYDC) transmission is mainly used for

{a) bulk power transmission over very long distances
{bY inter-connecting two systems with the same nomi L@n:}f

{c) eliminating reactive power requirement in the o
{d} minimizing harmonics at the converter 5tat|<

The Q-meter works on the principle of

{a) mutual inductance elf inductance
{c) series resonance ' {d) parallel resonance
& PMMC wvoltmeter is connec s a SEFIES combination of a DC voltage
source V) =2V and an AC urce v, (] = 3sin (46 V. The meter reads
(a) 2v (c) LBy cdy | 217 |y
2 2
Assume that £y 5 in Fig.Q23 are ideal diodes. The value of current I is:
4 -
Zhan
1mé
(] 9
# 2l
I
D2

The BOBS assembly language instruction that stores the contents of H and L
registers into the memary locations 2050, and 20581, respectively, is:

(a) SPHL 2050, (h) SPHL 2081, () SHLD 2050, (d) STaX 2050,



25,

26,

27,

28,

dssume that the M-channel MOSFET shown in Fig.Q25 is ideal, and that its
threshold voltage is +1.0V. The voltage V,, between nodes & and & is:

1l 1l

{ay EBY
(by 2
fcy 1Y
{dy oV

1o

The digital circuit shown in Fig. Q26 works as a
fay Ik flip-flop

{by Clocked RS flip-flap
(c) T fip-flap D
P

{d) Ring counter

tal

Ew]

& digital-to-analog converter with _a |-= output wvoltage of 3.5% has a

resolution close to 14 mY. Its hit.si
{ay 4 (by 8

(c) 16 (d) 22

The conduction loss werdlis
best approximated by

current characteristic of a power MOSFET is

{a) aparabola (b a straight line
{c) arectangul effola
{d) an expone y Becaying function

e diode bridge rectifier is fed from a 400% RMS, 50 Hz, three-phase
the load is purely resistive, the peak instantaneous output voltage

(b) 40042 Vv (c) 4DDEV (d) %v

The output voltage waveform of a three-phase square-wave inverter contains
{a) only ewven harmonics {by both odd and even harmaonics

{cy only odd harmonics {dy only triplen harmonics



Q.31 - Q.80 carry two marks each

21, The EL circuit of Fig.Q31 is fed from a constant magnitude, variable frequency
sinusoidal woltage source vy, At 100 Hz, the R and L elements each have a

voltage drop tpue. If the frequency of the source is changed to 50 Hz, the new
voltage drop across R is: R
AT

() :

= 2
{a) E”;wg (b} EURMS

b= 3
= d =
=) T Ui (d) 5 U prs

2. For the three-phase circuit shown in Fig.Q32, the ratio_af the curfent I, 1 I : I;is

gy
given by P ¢
fal 1:1: 3 by 1:1:2
3
fcy 1:1:0 {d) 1:1:J;
33, For the triangular waveform s in .33, the REMS wvalue of the voltage is
equal to

~+%

(b) o= ()

I
—

[
—

circuit shown in Fig.Q34 is in steady state, when the switch is closed at t = 0.
ASsuming that the inductance is ideal, the current through the inductar at t = 0%

equals
A 10

(ay 0A oy
(b} 0.5 &

1 10mH t=0
cr 1A —
{ } oy \<

(d) 2 4




35,

26,

The charge distribution in a metal-dielectric-semiconductor specimen is shown in
Fig.Q35. The negative charge density decreases linearly in the semiconductor as
shown. The electric field distribution is as shown in

Metal Dielectric Semiconductor
+ -
+ -
+ —
+ -
(a)
[£]
&
(b "
\ 4
(c)
[£]
(d)
[£]
In Fig.Q36, the Thewveflin's valent pair {voltage, impedance), as seen at the
terminals P-Q, is gi
104
(a) (2v, 54
(b) (2v, 7.50 — Unknown
10a network
L& ]

dback system, having an open loop gain
f1-

5| = u, becom es stable when

(1+35]

(h) K =1 (c) [K]<1 (dy K < -1



38, When subjected to a unit step input, the closed loop control system shown in
Fig.Q38 will have a steady state errar of

- T(s)
R | g 3 E h
T_ L + 542 v
{ay -1.0 {by -0.5 {cy O (d
39, In the GH{s) plane, the Nyquist plot of the loop transfer functi@
a-0258
G(s)H[s] = ——— passes through the negative real t tlg paint
=
(a) (-0.25,07 (b} (-0.5,j0) (c) ' (d) (-2.,40)
40, If the compensated system shown in Fig, ase margin of 60° at the
crossowver frequency of 1 rad/sec, the va inkis:
{EI]I 0.366 1 YI:SL
(by 0.732 | s[s+1]
(c) 1.366
(dy 2.738
41, For the matrix @
3 -2 Z
P=[(0 -2 1 f the eigen walues is equal to -2, Which of the following is
o o 1
an eigen ¢actar?
¢ -3 1 2
(b | 2 (c) |-2 (d) |5
-1 3 ]

-1

R=|2 1 -1|, the top row of Flis
2 3 2
1
(@) [5 6 4] (b [5 -3 1] © [z 0 1] (d) [2 . E}



43,

44,

45,

45,

47,

43,

& fair coin is tossed three times in succession. If the first toss produces a head,
then the probability of getting exactly two heads in three tosses is:

(3) 3 () © 2 @32

2

For the function f [x] = x°8™", the maximum occurs when % is equal to:

(a) 2 by 1 (c) O (dy -1

For the scalar field

x?  y? . _ _ .
"2 3 R
@ = oy ©) & @ o 2

For the equation X([f]+3x(t]+2x(t x [t) approaches the
following values at £ — =
(3) © OF () 10
The Laplace transform of a fun
F(s] =552+2¢. s approaches

g [52 + 25+ 2]

17

(a) 3 ( (c) = (d) e

2x {bY 1-cos2x
+ 00s2x {dy 0.5-0.5mos2x

(t]is the unit step and &(t]is the unit impulse function, the inverse z-

1 .
transform of F(z] = P for £ =0is:

(a) (-1 (k) by S(K)-[-1° @ (-1 ulk) () oK) (1)



50,

E1.

52,

Two magnetic poles revolve around a stationary armature carrying two coils
|:|:1 -}, G —c’z] as shown in Fig.Q50. Consider the instant when the poles are in a

position as shown. Identify the correct statement regarding the polarity of the
induced emf at this instant in coil sides ¢, and c,.

erf in o

emfin o

{a) @ing, noemfineg,

{c) @incy, noemfincg

& 50 kW dc shunt motor is loaded to dra ature current at any given
speed, When driven (i) at half the rat ¢ armature voltage control and
{iiy at 1.5 times the rated speed by d cllfol, the respective output powers
delivered by the motor are appriosxi
{a) 25 kw in (i) and 75 kW in {ji
() BO kW in iy and 75 kW in

(b) 25 kW in (i) and 50 kW in (ii)
(d) 50 kW in (i) and 50 kW in (i)

In relation to DC chi atch the following and choose the correct
combination.

Grou Group - 2

Performance idbl es Proportional to

en®f (E) {13 Flux {4}, speed {w) and armature current { L)

tarque (T) (2324 and @ anly
eveloped power (P) (334 and I only

{4y Ipand @ only

{5y Ioonly
(AY P - 3 Q- 3 E -1
(By P -2 Q- & R - 4
(ChP-3 Q- & R - 4
(DyP -2 Q- 3 R - 1



53, In relation to the synchronous machines, which one of the following statements is
false?

{a) In salient pole machines, the direct-axis synchronous reactance is greater
than the quadrature-axis synchronous reactance

{by The damper bars help the synchronous maotar self-start

{c) Short circuit ratio is the ratio of the field current required to produ C
rated voltage on open circuit to the rated armature current

{dy The %-curve of a synchronous motor represents the variation in th m C!
current with field exdtation, at a given output power

54, Under no load condition, if the applied woltage to an inducti 0 reduced
from the rated voltage to half the rated value,

{a) the speed decreases and the stator current increases
{bY both the speed and the stator current decrease L 4
{c) the speed and the statar current rem ain practigs! (WConatant

C
{d) thereis negligible change in the speed but t@r current decreases

EE. & three-phase cage induction motor is t irect-on-line {DOL) switching
at the rated voltage. If the starting cugént is 6 times the full load current,
and the full load slip is 4%, the rdgmyoT™ie starting developed torgue to the full

load torque is approximately equ

(a) 0.24 (hy 1.4 (c) 2.40 (d) 6.00

E6. In a single phase inducti riving a fan load, the reason for having a high
resistance rotor is to athie
{ay low starting tor (b guick acceleration
{cy high effid {d) reduced size

&Y. Determin8\the correctness or otherwise of the following Assertion [a@] and the

nder %/ control of induction motor, the maximum wvalue of the
torque remains constant owver a wide range of speed in the sub-
onous region.

m: The magnetic flux is maintained almost constant at the rated value by
ping the ratio ¥/f constant over the considered speed range.

{a) Both [a] and [r] are true and [r] is the carrect reason for [a]
{by Bath [a] and [r] are true but [r] is not the correct reason for [a]
{cy Both [a] and [r] are false

{(dy [a] is true but [r] is false



58,

£a,

60,

61,

B2,

The parameters of a transposed overhead transmission line are given as:
Selfreactance x_ = 0.58/ km and Mutual reactance x| = 0,18/ km

The positive sequence reactance x;and  zero sequence reactance  xg,
respectively, in L/km are

(a) 0.3, 0.2 (b} 0.5, 0.2 (c) 0.5, 0.6 (d)0.3, 0.6

At an industrial sub-station with a 4 MW load, a capacitor of 2 MYAR |
to maintain the load power factor at 0.97 lagging. If the capacito
service, the load power factor becomes

{ay 0.85 lag {by 1.00 lag {cy 0.80 lag )
The network shown in Fig.Q60 has impedances in p.u. as indic . The diagonal
element ¥,,of the bus admittance matrix ¥g,. of then k i%

@ +0.1 @ 1

10
_jgﬂ r_.;. fjm.n
L l

(@) -j19.8 (b +j20 (c) +j0.2 (dy -i19.95

& load centre is at an e
and Gz as shown in &i
stations are given b

rom the two thermal generating stations G4
e fuel cost characteristice of the generating

@I I I@

Fi =a+bP +cP ho@r Gy | | Gz
Load

Fo=a+ bR + hour

nd Pa the generation in MW of G; and Ga, respectively. For most
nergtion to mest 300 MW of load, F; and Pz, respectively, are

(b} 100, 200 (c) 200, 100 (d) 175, 125

etworks are connected in cascade as shown in Fig.Q62. With the usual
ns the equivalent A, B, C and D constants are obtained. Given that
0.025745% the value of Z;is:

7y = 10300

(a) 10230°0 e —
.—l-| I—'—. t |

(b} 402 -45°0 ! L !

: I I !

I:C:I 10 i i i 22 i

(d) on | ] |
. : i . i : -



63,

64,

65,

65,

67,

& generator with constant 1.0 p.u. terminal voltage supplies power through a
step-up transformer of 0.12 p.u. reactance and a double-circuit line to an infinite
bus bas as shown in Fig.Q63. The infinite bus voltage is maintained at 1.0 p.u.
Meglecting the resistances and susceptances of the system, the steady state
stability power limit of the system is 6.25 p.u. If one of the double-circuit is
tripped, the resulting steady state stability power limitin p.u. will be

fa) 12.5 p.u, @ @
(b 3.125 p.u. l( :l @
{cy 10.0 p.u.

{dy 5.0 pu.

e

The simultaneous application of signals x(f] and y(f]to She HBrizontal and

vertical plates, respectively, of an oscilloscope, produces a v al figure-of-8
display. If P and Q are constants, and x [£] = P sin (4¢ thed y (f]is egual to
(a) Qsin(4f -30] (b) @sin(2f+15) ) i ] (dy @sin(4t+30)

& DC ammeter has aresistance of 0,140 a trange i= 0 - 1004, If the
range is to be extended to 0O - 5004 requires the following shunt
resistance:

fa) 0.010% (by 0.01i% (c) 0.025& (dy 1,04

The set-up in Fig.Q68 is u to W easure resistance R. The ammeter and
voltmeter resistances are d 20004, respectively, Their readings are 24
and 180%, respectivel measured resistance of 904, The percentage

ertor in the measurem T =
(a) 2.25% oy @—T
{c) 4.5% R
R
A 1000 C supply has two l-core cables as its positive and negative leads;

ion fesistances to earth are 4 MQ and 6 ML, respectively, as shown in
ltrmeter with resistance 50 KL is used to measure the insulation of
When connected between the positive core and earth, the wvoltmeter

their i

A—1000Y ——»

i 4Ma &Ma
A
S
Eroed

(a) 8 (hy 16 ¥ (c) 24 (dy 40 v



63,

(1=

70,

Twio wattmeters, which are connected to measure the total power on a three-
phase system supplying a balanced load, read 10.5 kW and -2.5 kW,
respectively. The total power and the power factor, respectively, are

(a) 13.0 kW, 0,334 (by 13.0 kW, 0.684
() 8.0 kW, 0,52 (d) 8.0 kW, 0.334

The common emitter amplifier shown in Fig.Q69 is
biased using a 1 ma ideal current source. The
approxim ate base current value is:

fay 0 pa
{by 10 pa
{cy 100 pai
(d) 1000 pa

Consider the inverting amplifier, using a ational amplifier shown in

Fig.Q70. The designer wishes to realizeythe resistance seen by the small-
signal source to be as large as possiblé) wh eeping the wvoltage gain between
—-10 and -25, the upper limit on R4 . The value of R, should be

{a) Infinity P

(b} 1 MO =

(c) 100 k&

(dy 40 ko ‘ ‘%‘ﬁ Yo
L_ +

response of a two-stage direct coupled vaoltage amplifier is

—~,

N

Frequency

\_

Frequency




|Gain| [

Frequency
(d) 4
|Gain|
Frequency
72, In Fig.Q72, if the input is a sinusoidal signal, the output_will appear as shown in
+i

-+

¥




73, Select the circuit, which will produce the given output O for the input signals
X, and X,given in Fig.Q73.

S L

2

Q t ()
Hl :x:l
(a) QQ (b) a

_t
"z
{c o3
xl xj. }
—0Q




7E. In FigQ.Q75, as long as X, =1 and X, = 1, the output O remains
fay at1l e Q
(b) atO B
{cy atitsinitial value e
{dy unstable

76. Fig.Q76 shows the wvoltage across a power semiconductor device a3
through the device during a switching transition. Is the transi
transition or a turn OFF transition? Wha;iS the energy lost duri ‘

(a) Turn ON, %[fl + 5] vl v

(b) Turn OFF, VI [ + &)

() Turn OM, VI[f +£5]

I
5 [fl + fz]

{dy Turn OFF,

voltages of either polarity during its
itch is required to conduct in only one

in Fig.Q77h.
LI
L > .
=
Fig.Q77h

(Q

(R) (S) -] »




a2,

7a,

20,

{a) Cnly P {by P andQ {c) PandR (diyR and 5

Fig.Q78 shows a step-down chopper switched at 1 KHz with a duty ratio D = 0.5,
The peak-peak ripple in the load current is close to

200mH
(a) 10 4

{by 0.5 & N +
{cy 0,125 4 /_;) 54
(d) 0.25 & 100% T

an electric motor, developing a starting torque of 15 Nm Qstart with a load

tarque of 7 Nm an its shaft, If the acceleration at startis 2 ra , the moment
ofinertia of the systems must be (neglecting viscous oLl b/frictian.

(a) 0.25 kgm? (b} 0.25 Nm? (c) 4 kg (d) 4 Nm?
Consider a phase controlled converter shown_in Wg. 80, The thyristar is fired at

an angle o in ewvery positive half cycle of
the instantaneous output voltage equal

(a) 450
(b) 1350
(c) 90°

(d) 83.6°

Linked Answe+ns: 8la to Q85b carry two marks each

oltage. If the peak wvalue of
¥firing angle «is dose to

Statement for Linked AnSwer Questions 8la & 81lb: 4 coil of inductance 10 H

resistance 4080
connection wi

connegted as shown in Fig.Q81, After the switch S has been in

\nt Wfor 2 very long time, it is moved to point 2 at t = 0,

T the voltage across the coil is 120%, the value of resistance R is:
2050

1
Sﬂ‘/z WarAve

10H
1zoW

1 R

404

{B) For the wvalue of R obtained in (a), the time taken for 95% of the stored
energy dissipated is close to

{ay 0.10 sec {b% 0.15 sec {cy 0.50 sec {dy 1.0 sec



Statement for Linked Answer Questions 52a & 82b:
& state variable system

X[f] = [E _IS}X[E] +[ﬂu[f]1 with the initial condition X (0] =[-1 3:|T and the unit step

input u(t]has
B2, {A) The state transition matrix

a) 1 %[1—5‘3r] ) 1 %[E'r—e'gr]
0 g% 0 g~"
E %[e‘f —e ) @ 1 [1-5*]]
0 a3 a = .

{B) and the state transition equation

o w7 ot

(c) X[t]=:f_e_3r} dy X [t) f_i_j

Statement for Linked Answe
star connected cylindrical po
20 £, Meglect the armature \esi
power factar.

5 83a & 83b: A 1000 kWA, 6.6 kY, 3-phase
ous generator has a synchronous reactance of
and consider operation at full load and unity

B3. {A) The inducedfem flline-to-line) is close to
{ay B.Ek by 7.2 kY {cy 9.6 kY {dy12.5 k¥

wer {or torgue’ angle is close to
(hy 18.3° (c) 24.6° (dy3z3.0°

t for Linked Answer Questions 84a & 84b: At 3 220 kY substation of a
system, itis given that the three-phase fault level is 4000 MYA and single-line to
und fault lewvel is 5000 MYaA, Meglecting the resistance and the shunt susceptances of
system,

B4, {A) the positive sequence driving point reactance at the bus is:
(a) 2.50Q (by 4.0330 (c) 5.50 (dy 12,10



{B) and the zero sequence driving point reactance at the busis:
{a) 2.24 (b} 4.840 {c) 18.184 (dyz2z.728a

Statement for Linked Answer Questions 85a & 85b: Assume that the threshold
voltage of the MN-channel MOSFET shown in Fig. Q85 is +0.75%. The output
characteristics of the MOSFET are also shown,

Vpp=23V Tesl A
F
R=10ka 4—
Yoot 5 —
+
=2 > —]
1
2V

s ':LT-":'

BE. {A) The transconductance af the MOS is

{ay 0L7EmS (c)y 2mS (dy 10 m5S
{B) The wvoltage gain of the am
fay +5& {cy +10 {dy-10
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