GATE - 2097

EE : Electrical Engineering

T

ration : Three Hours

Maximup; Marks : 155

Q. 1~ Q. 20 carry one mark each

: 1 INE con: i
1. The common emitter forward curreng Bain of the he tranding phase 5h§ft . S?:z;:;gn;é ot
transistor shown is fi; = 100. the transformer bety
€enAand B ?
100 () Star ~ Star (B = ooy '
{b} Star - Delta (8 =300
Ko (c} Delta - Star (=309

() Stat - Zigzag (5 = 300

4. The incremental cost curvesin Re/ bW o

o generators Supplying 2 commmon load of 700 MW
are ‘shown in the figfr e ma&mm and

e miumum generation rindicated. The

optimum gener:

The transistor is operating in VERATOR A
{a) Saturation region

{0 Cutoff region

(c) Reverse active region
{d) Forward active region

2. The three-terminal linear voltage regulator is 00 MW SSONW |
connected to a 10 (1 load resistor as shown in the Incramental Cost Re/MWhe
figure. If V, is 10 V, what is the power dissipate sl . . GENERATOR B
. ! A N N y
in the transistor ? s50b-- / :
+10V0 N X ' '
lllﬁs.l} : :
Vin P Yrvy E :
6.6V > P
Zener diode 150 MW 400 MW
o () Generator A : 400 MW, Generator B: 300 MW
o+ (H) Generator A : 350 MW, Generator B : 350 MW
(1) 06 W 4 (¢} Generator A : 450 MW, Generator B: 250 MW
)42 W 5 {d) Generator A ; 425 MW, Generator B:275 MW
3. Consider the transforme tions ina part of 5. Two regional systems, gach having several

| - : d loads are

a power syste awn in the figure. The nature synchronous generators an .
i 4 i@hs and phase shifts are interconnected by an ac line and a HVDC link as
shown in the figure. Which of the following

statemnents is true in the steady state :

ect

Aulotransformer



{n) Bath regions need not have the same fr

equency

) The total power flow between the regions

(P + Py can be changed by controlling the
HVDC cocrwerl'ers alone i

{c} The power sharing between the ac line and the

HVDC Jink can be changed by controlling the
HVDC converters alone,

{d) The direction of power flow in the HVDC link (P

&.

cannot be reversed,

Consider a bundied L
conductor  of  an O
overhead line, cansisting X
of three identical syub- z*
conductors placed at the -

corners of an equilateral
triangle as shown in the
figure. if we neglect the O O
charges on the other

phase conductors and ground, and assume that
spacing between sub-conductors is much larger
than their radius, the maxiomim electric field
intensity is experienced at
{it) Paint X

{c} Paint Z,

(b} Point Y
{d} Point W

. The circuit shown in the Fgure is

{a) stable
(&) unstable

(¢) conditionally stable .

{d} stable for input u,, but unstable for input u,

16.

il

- Leta signal a, sin {wgt + g,y be o

. ; ! pplied to 3 Slabla
Hnear time - mvariant system, Let tha

cortesponding steady state oy tput be represpnieg
a8 @3F (ot + #:). Then which of the fnllnwing
statements is trye 2
{7) F is not Necessarily a2 “sine” op " cosin,
function but must be periodic with o =
() F must be a “sine” or “eosine” function
iy =0y

(d} F must be a “sine” or “zosine” fi
oy = ay

The frequency spectn

the figure. If this si

intervals of 1

the sampled

| Wjert|

()

(@

. vecter field .
\[::Z:’ritrr;e:f_ﬂ;i ;:5 xy + )i+ {ycos 3yl ]
+isinz+x} + ¥ kis
{a) 2z cos 2
{c) rsinxy-cosz

(b} sin xy + 27 cos &
(d) none of these



120 5=y .., i - T
I 1Yy l“II Bann luple Nonzers vecta Tl
- i

HON N MALRIK Vo= gy T
{#) has rank zero @ h WA BC oA
{+) is orthogonal () h‘;z ra“tf T, 8 A p By A, 5,cp
Tank n . {HB, A
13. A single - phase fu]] . 16.A sing} - A8 C
A sing conlir k e f ¥ controlled thyrigig, brig 8¢ phasa fll-waye
erter is operating at 4 fip; Be Converter faadg 4 ; aif«contmued ,
25% and an overlap angle 10° 1 NNg angle of in the conyene. T ductive loag The bridge
outpul current of 20 A, The fun‘z:h constant de bus. The :;ler 3¢ CONnecteg lo’a con:wo SCRs
factor (displ Naamental power . verler hag § on [
{a) 0 ?E: placement factor) at Input ac mains i ?:;J?:Zc e freowhee
: (b} 0.827 ause the convertey ;
i . T mher I
ic} LBAA Provide for frpeyyhaals ent faty
(d) 0.9 (b) b?Cause the ¢ hEel:II\g

Unverter doe.
free-whael; S ng
ing for hi
angles 8 for high vaiues

{t) or else the free-whgee

converter will cay. @

14, A three - }?hase, fully controlled thyristor brid
converter is used as line commutated iny, tl o
feed 50 kW power at 420 v g to a three -er oy
415 ¥ (line), 50 Hz ac mains, Consider dpc link
current to be constant. The rms current of ]l?le

of thi SUPPI}"
2\ of the SCRs is

thyristor i

yristor is dently Suse a high load
(1) 119.05 A ) 79.37 A .
() 68.73 A () 39.68 A =of a drive, and jis

. are as shown below.

185, ]lgazc; ti;arusfonner, zero voltage regulation at fujl A B, Cand D, the st.gl):::
{7) not possible

() possible at unity power factor load
{c] possible at leading power factor joad

{d) possible at lagging power factor Ioad

6. The dc motor, which can provide zero sfeed
regulation at full load without any controflénis

{2} series
{b) shunt
() cumulative compound 4 Iy
{d) differential compound T c k T
17. The probes of a non- i channel T
oscilloscope are clipp A, Band Cin
the circuit of the ag V., is a square
wave of a suitable éficy. The display on ' Speed * ' Speed >
Ch, and Ch, are as si the right. Then the {OAD (HBC.D

GEDQ

30, “Six MOSFETs connected in a bridge
configuration (having no other power device)
MUST be operated as a Voltage Source inverier
(VSI)”. This statement is

{7) True, because heing majority carier devices,
MOSFETs are voltage driven

{l) True, because MOSFETs have inherently anti -
parallel diodes

{c} False, because it can be opera
Source Inverter {C51} ora VSI

ted as
because MOSFETs can I_Je operated
tant current sources in the saturation

ted both as Current

(d) False,
excellent consl

region



Q.21to Q.75 carry two marks each

21. Theinput signal V,, shown in the figureisalkHz
square wave voltage that alternates between +7V
and -7V with a 50% duty cycle. Both transislors
have the same carrent gain, which is large. The
circuit delivers power ta the load resistor R;. What
s the efficiency of this circuit for the given fnput ?
Choose the closest answer.

+ v
Vin o
R, =100
¥
-1av
(4} 46 % (b} 55 % 25.
{c} 63 % {192 %
22, A, B, Cand D are input bits, and Y is the output
bit in the XOR gale cireuit of the figure below.
Which of the following statements about the sum
Sof A, B, C, Dand Y is correct ?
26.

/2
()21

24, The switch S is the circuit of the figure is initially
closed. It is opened at time ¢ = 0. You may neglect
the Zener diode forward voltage drops. What is

the behaviour of Vi y for 1 > 07

0V =

wHV = =

{a) It makes a transition from -
b= 1298 s

() It makes a transition

A of insulzting material has a
rafius has a total charge Q distributed
nifo

volume. What is the magnitude
ic field intensity, E, at a distance
) inside the sphere ?

1 o 3 Qr

) 4mgy R?

1 e
© 4ney r_2 @

Dot

1 Qr
dne, 7

The figure below shows a three phase sell-
commutated voltage source converter connected
to a power system. The converter's dc bus
capacitor is marked as C in the figure. The circuit
isinitially operating in steady state with §=0and
the capacitor de voltage is equal to V. You may
neglect all losses and harmonics. What action
should be taken to increase the capacitor de voltage
slowly o a new steadly state value 7

Thret phiase
valkage surce
COU e ier

T
j

__AM_@
efs - sl

(7) Make Jpositive and maintain it at a positive
value

() Make & positive and retum it to its original
value )

{c) Make dnegative and maintainitata negativé
value .

(d) Make & negative and return it to its ongmal
value




27. The total reactanrce and total susceptance of
ofa 30.

lossless overhead EHY iz X Consi
iven by 0.045 = OPeratingat 50 Hz, are Drl._‘.?.ld?r A synchrangys
g ¥ Puand 1.2 py ; an inf getherat
velocily of wave . PU Tespectively. jf yhe e bus by twg jgun g, Crnected o
y of wave propagation s 3 x 105k s, g5 o ansmnission lines. The tranepes <2 paratles
the approximate length of the line ig - Hen Benerator 5 1 o, ent reactance x of the
{#) 122 kin 172 km :

{c) 222 km {d) 272 km undergoing an

28. Consider the protection System shown in the Paralle] lines tripg g
Ps due to

5 . ircui
; fu;e beio;\_fd'fhe.ﬂruut breakgm, numbered from aninstant when & relay maloper}
f 0]t ;m_gtg i enufcalltype. Assingie line to ground & Maximum Valu, y }3152 b
ault with zero fault impedance occurs ag om "
ult w _ ' the X, such that the syst
midpoint of the line {at point Fy, byt circuit breaker subsequent to th)ir: :nr;gr; 201 1

4 fails to operate (“stuck breaker”). If the relays
are coordinated correctly, a valid sequence of
circuit breaker operations is

Trarsmission

Line Bus C

6

, Stuck breaker One line tips
Bus A
Transmission
Line
7
Bus B
t
{r) 0.87 {0 0.74
{c) 0.67 () 0.54

a}1,2,6,7,3,5
@ 31. Suppose we define a sequence transformation

(c)5,6,7,3,1,2 between “a-b-¢” and “p-n-o” variables as follows:
29. A three phase bala £ 11 1) [4]
source with freque is'connected toa Filek al a 1| |f wherea = 1= and
star connected bala which is purely el e ot 1) {f] e
inductive. instant: s line currents and is a constant.
phase o neuttal voltages are denoted by (i, iy, i) -
spgively and their rins values Ep 065 0{15 g
nd 1. Now, if it is given that ; V: =lo o 20
o L _L AR
a2 H in|and [Ye[ =2 %] then,
L oo Liih fo ‘ te
- 3 3 1%, then
—I‘UM Dy Ul'l’lz i’r— 1 0 i 10 05 075
NS _|o7s 10 05
V343 @z=(7 o5 10
the magnitude of R is
(a)3 VIgn Vvl 10 05 05
05 10 03

€ 0.7 VI @0 ®Z=11s 05 10



10 075 05
() Z=342] 05 10 075
075 05 10
10 -05 -05
@z K [-05 10 _os
-05F 05 10

32. Consider the two power systems shown in figure
A below, which are initially not interconnected,
and are operating in steady state at the same
frequency. Separate loadflow solulions are
computed individually for the two systems,
corresponding to this scenario. The bys voltage
phasors sc obtained are indicated on figure A,
These two isolated Systems are now

interconmected by a short transmission line as
shown in figure B, and it is found that
P =P =Q=Qy=0:

b 25°
(d) 30°

33. The octal equivalent of the HEX number AB.CD
is

(a} 253314
(€) 526,314

(b) 253.632
(d) 526.632

35.

37.

- Tfx=Re G, and v < im, Gjas) then for

L] -)0.’

the Nyquist plot for Gis)=1/s{s + 1) (5+2} becomeg

asymptotic to the line
@x=0
ey x =y-1/6

Bix=-3/4
BDx=y/

Thesystem‘i()ws(sﬂ) (5+%) istobecg
such that its gain-crossover frequen
same as its uncompensated phase-¢
frequency and provides a 45°
achieve this, one may use

(1} a lag compensator th rovj

5 ap
attenuation of 20 dB and a p f45° 5
the frequency o rad/s
() a lead com t thal provides an
amplification B afil a phase lead of 45
at the f; /s

ensator that prevides gn
tion of20 dB and a phase lag of 450
of /3 rad/s.

compensator that provides an

tion of 20 dB and phase lead of 45° 3t
quency of 3 rad /s

ider the discrete-time system shown in the
figure where the impulse response of G(z) is
80)=0,g()=g(2) =1, g(3)} = g(4) = ... = 0.

Gz

This system is stable for range of values of K
fay[-1,1/2] [-1,1]
() [-1/2,1) 1-1/2,2

A signal x(#) is given by
L-T/4<#<£3T/4

~L3T/4<ts?T /4
-x(1+T)

x{H=

Which among the following gives the
fundamentai Fourier term of x(f) ?

4 nt on 4 fnt E]
(@ ;cos[?-zJ { ;cu 2T+4

4 fnt 4.t .E)
TR -



35 W he Ivop gain K of 3 negative feedhacl syst
em

having a loop transfer function Ki{s+ 33 )
1

to be adjusted to induce » . (Sfﬁ)

then Sustained oscillation

{1} The lrequency of this oscillatio

4
1 must b
rad/s € / V3
{t) The frequency

The freque of this oacillalionmustbemust
(v} The frequency of this oscillaj

be 4 or %@‘ rad /s

(@) such a K does not exist

on must be mygt

39. The system shown in figure below

can be reduced to the form

:%52 +r.-ns+a1); Z=bp+l

{os+y) N
(sz +nus+a]]lz-bog+bl
(bys +bo) =1
()X =cs+cy ¥= (524--‘?15“70]’2

1 -
() X=cs+ip Y= Asz +i"15+ﬂn)’ Z=bs+ly

GATE. 2007 _ ¢

dx
40, The yva —E

ue of §(1¢22 where ¢
£ - 38 the eonpgy,

lz—ir2y o q i
i
O i
-
z () i taper,

4%, A si -
contrr;%llsd i 2 single pulcr <8 inverg
mode with £ie pulse-widh Mody

aptilse widih of j5m;
Totat harmonie distort e

Phase vellag

inn is de

v, O, whrpe V. isthe of
the fundamental comy [P
The THD of oulput 4 D L\»{a: 4 nt::n\.fgitage,
() 65.65 %, T
{c) 31.83 9, A,

42. A voltage ter is used o contrel the

e, 30 He, squirrel cage

; ip for rated torque is 4%,

laintained at rated value, H the stator
stational tosses are neglected, then

of the impressed voltage to obtain

dted torque at starting should be

10 Hz (?)5Hz

{12 Hz

43. VA three-phase, 440 V, 50 Hz ac mains fed thyristor
bridge is feeding a 440 V dc, 15 kW, 1500 rpm
separately excited dc motor with a ripple free
continuous current in the de link under ail
operating conditions. Neglecting the losses, the
power factor of the ac mains at half the rated

speed, is
() 0.354 {nnan
(¢} 0.50 () 0.955

44. A single-phase, 230 V, 50 Hz ac mains fed step
down transformer (4 : 1) is supplying power toa
half-wave uncontrolled ac-de converter used for
charging a battery (12 V dc) with the series current
limiting resistor being 19.04 Q. The charging
current is
(a)2.43 A {1163 A
(ch 122 A {H1.0A

45. A tiyes-phase synchronous motor connec lzir ;c:

- ;1‘: mains is running at fl:lll load an{d l:::lll\rzl fp -
factor. If its shaft load is re_duu‘ .Iu\\.rer’facmr
field current hekd cunstant, its now P
will be
{uy unity
{ leading

(¢} lagging ‘ .
(i) dependent vl machine paraelers




46. A 100 kVA. 415 v (line). star-connected
synchronous machine generates rated open cirewit
vollage_e of 415 V at 2 field current of 15 A. The
short circuit armature current at a field current of
10 A is equal to the rated armature current. The
per unit saturated synchronous reactance is
(m 1.731 1.5

(c) 0.666 {c) 0.577

47, A three-phase, three-stack, variable raluckance
step motor has 20 poles on each rotor and stator
stack. The step angle of this step motor is
{m3° {t 6°
(v} 9° (fy 18°

48. A single - phase 50 - kVA, 250V / 500 V two
winding transformer has an efficiency of 95 % at
fuil foad, unity power factor. If it is reconfigured
as a 300V / 750 V autotransiormer, its elfictency
atils new rated load at unily power factor will be
(7) 95.752 % (1) 97.851 %

() 98.276 % (d) 99.241 %

49. A 230 V (phase), 50 Hz, three - phase, 4 — wire
system has a phase sequence ABC. A unity power
- factor load of 4 kW iz connected belween phase
A and neutral N. It is desired lo achieve zero
neuntral current through the use of a pure inductor
and a pure capacitor in the other two phase. The
value of inductor and capacitor is
() 72.95 mH in phase C and 139.02 pF in phase
() 72,95 mH in phase B and 139.02 uF in ph
(€} 42.12 mH in phase C and 240.79 uF in

{4)42.12 mH in phase B and 240.79 pEj

50. The state equation for the current
network shown below in terms o

NP u(t), r{f} denote the unit step and unit ramp
functions respectively and u(t) * r(#) their

convolution, then the function #{f+1) * #(f=2) is

given by

@y (1/2)E-1)(-2)

() (1/2) (1 =102 ulf - 1}

MO/ E-1(-2)
{#f) none of these

F3d
. 1 .
32. The integral > Dsnn(r—r)cos it equals
iy sintcos b o
{3 {1/2) cos t W (L2 sint

53.

55.

56.

X2)=1-3z Y=l +22 31 7 tra

) ~ ransk
of twasignals x{n), yin) vespectively, A 1inear°l“ms
mvariant system has the impulse resp
defined by these two signals as

hfnd = xfn-11*y[n]

where ® denotes discrete time ¢
the output of the system for the

(a) has Z - transform =z X {z) Y{z)

{I) equals & {n - 2] 3] £28[n — 4] - g5
[ -51 8 ]
{¢} has Z — transf 3z W42zt gz3
t above three.
ing probability distribution

/8| 1/8] 1/8] 14
ntical dice as the above are thrown, the

1) same as that of occurrence of 3,4, 5

{1 same as that of oceurrence of 1,2, 5
{cy1/128

() 5/8 i
Let x and y be two vectors in a 3 dimensional space

and <x, y> denote their dot product. Then the
determinant

<X,X> LXK Y>
del[ : }

<YX> <Y
(n} is zero when x and y are linearly independent
{b) is positive when x and y are lineatly

independent

(¢} is non-zero for all non-zero x and
() is zero only when either x or y is zero
The linear operation L{x) is defined by LheTcrOSS
product L{x} = bxx, where b = {01 0] and
x =[x, ¥, x,)7 are three dimensional vectors. The3
» 3 maltrix M of this operation satisfies

*
Lix)=M | %,
*3
Then the eigenvalues of M ave
(Mo, +1,-1 m1,-11
{c}i, -1 )i, -, 0



57.

58.

9. In the circuit of adjacent figure the diode connects

In Lhe figure, transfor.
all three windings baving the g
turns and with polariljes as
secondary is shorteg byalgn
other by a 15 uF capacitor,
opened {t = 0) when the capacitor i charged 10 5

V with the left plate as Positive. At ¢ = 04
voltage ¥, and current Iy are

mMer T, has bwg secondaries

Ame number gof
indicated, One
resistor R, and the
The switch SW i

sw .,

{(0)-25V,0.0 A

(&) very large voltage, very large current
@50V, 05 A

@)-50V,-05A

IC 555 in the adjacent figure is configured as an
astable multivibrator, It is enabled to oscillate at ¢
= 0 by applying 2 high input to pin 4. The pin
description is : 1 and 8 — supply ; 2 ~ Wrigger;
4 = reset; 6 — threshold; 7-discharge. T
waveform appearing across the capacitor st
from t = Q, as observed on a storage CRQyi

.
10K 5
7
IC 553
31, 18 2, =
C
r
{a) I1 )
17 | /
() [T H
¥, 1]

the ac source to a pure inductance L.

B1.

62.

The diode onducts for
{a} 900
(c) 2700

constantat 10 A Th, 5 is Iri:
F=0.Thy, is turned OFF betwens -~ " o}
Th

e By

{?)Ops <t )2 us <+ 550 ps
()50 s <h< 75 s ()75 ps <1 <100 s
! Bircy) nin figure switch SW, is

“BOSEDand SW, is OPEN, The inductor
: ent of 10 A and the capacilor is
10 ¥ with polarities as indicated. SW,
itially CLOSED at ¢ =0 -and SW, is OPENED
t = 0. The current through C and the vollage
acrossLati=0+is

sw, , Ryt

1 L_

- ?
WE°
100 % amps cpny
L
)55 A,45V (M)5.5A,45V
{r)45A,55V {454,505V

The R-L-C seties circuit shown is supplied fmm 2
variable frequency voltage source. Thg admittance
- Jocus of the R-L-C netwaork at terminals AB for
increasing frequency o is

@

tm im

2]




(e

63, Ini ik figure given helow all phasors are with
tefarsace 1o the potenrial at point “OF. The locus
of voitng: phasor Vy, as R is varied from zero to
ini- shown by

The steady state value of z is
"1 Hroz
) 0.1 o

66. A three-phase sq
i starting torque o
of 300 % wi

{ b 16.24 %
0 (c} 1808 () 26.79 %
The X A given below is the nede incidence

trix of a network. The columns cotrespond fo

ches of the network while the rows
orrespond to nodes. Let V = [0, o, ... o7 denate
the vector of branch voltages while I = LA
that of branch currents. The vector E = | By ey
&;IT denotes the vector of node voltages relative
ta a common ground.

11 1 0 0 o
010 11 0
A=|-1. 0 0 0 -1
¢ o -1 1 0 1
Which of the fuilowing statements is true ?

{n) The equations v, — ty + 04 =0, iy + 1y~ vg=0
are KVL equations for the network for some

loops
sive non-linear resistance {) The equations ¥, -3~ = 0, 7, + vy =ty =0
the relation V= £, The are KVL equations for the network for some
ated in the non-linear resistance is loops
) E= AV
15w )
(@) 3.0W {d) AV =0 are KYL equations for the network
i 7 is rated
nsider the feedback control system shown 68. Anisolated 50 Hz sy Igchhronous igr:: Eiiac:;&nw
below which is subjected to a unit stepinput. The at15 M‘W _“'hflc_h 1salso the maxlt is equipped with
system is stable and has the following parameters power limit of its prm‘lfhms?egmc eqlnitially. the
k=4, k=100 =500 and £ = (.7, a speed governor with 5% droop.

generator is feeding three loads of 4 MW eachat



0 Hz. One of thege loads j
permanently if the frequen,
an additional load of 3.5
the frequency will settle d
{7} 49.417 Hz

(c} 50.083 Hz (d) 50.583 1
. z

69. Which one of the following statements regardi
ng

the INT {interrupt} and
ina CPU is ey’ 2 e BRQ bt request) ping

{1) The BRQ pin is sample
cycle, but the INT j
machine eycle

(4} Both INT and BRQ
machine eycle

{c) The INT pin is sampled after every instruction

cycle, but the BRQ is s
machine cycle Q is sampled after every

{d} Both INT and BRCQ are sam
instruction cycle

S Programmed to g
cy falls below 48 Hz. ﬁ

MW is connected then
own to

{1} 49.917 1z

d alter every instruction
5 sampled after every

are sampled after every

pled after every

70. A bridge circuit is shown in the §j
: ure below,
Which one of the sequences given beg]ow isen$;;t
suitable for balancing the bridge ?

R R
IX; *

=-JX1
N
N

(&) First adjust R, and th

{c) First adjust R, an adjulst Ry
{d} First adjust R, adjull R,
COMMQO

DA ESTIONS
estions 71,72, 73:

e induction motor has a starting
e full load current and full load

totransformer is used for reduced voltage
ANk to provide 1.5 per unit starting torque,
1e atitotransformer ratio (%) should be

7.77 %o {b) 72.56 %

{c) 78.25 % (d) 8133 %

3. If a star-delta starter is used tostart this induction
maotor, the per unit starting torque will be

{a) 0.607 (b) 0.816

(c} 1.225 (d) 1,616

73, 1 astartj
NE torque of g o
the per ynj starling c1.|'5 PET Uit s Tequired ther,

ol Tent should be
sy 375
o 0 Data for i i (:) e
Al: 1Puke Tfansformer(f’T) is use-d

FL

« 10V § PT

200V
The resistance R should be
7 kG {1470 Q2
{147 Q2 {470

75, The minimum approximate volt - second rating
of the pulse transformer suitable for triggering the
S5CR should be : (volt — second rating is the
maximum of product of the voltage and the width
of the pulse that may be applied}

() 2000 pV - 5 (B 200 pV -5
()20 uV -5 d20pV-s

Linked Answer Questions : (3-76 to Q-85
carry two marks each

Statement for Linked Answer Questions 76 and 77:

An inductor designed with 400 turns coil wound on an
iron core of 16 ¢ cross sectional area and with a cut of
an air gap length of 1 mm. The coil is connected to a 230
V, 50 Hz ac supply. Neglect coil resistance, core loss, iron
reluctance and leakage inductance. (jip=4m % 1r? H/m)

76. The current in the inductor is

() 18.08 A (#9064 A
() 4.56 A d)228A

7. The average force on the core to reduce the air
gap will be
(a) 83229 N ] 1666.22:
(c) 333247 N (d) 6664.84



for Linked Answer o & ¥9: Statement foy Link SwWer Questions

Cayley - Hamilton Thearem states that square matrix  The associated figire shows th

salisfies its own characteristic equation. Consider a instructions R1, R2 available i
matrix

e twe types of rotate Tight
‘ : T a Microprocessor wh,
Reg‘ i5 a 8-bit register and C is the <aTY bit. The ro:;:
Il_aft mstructions L1 and L2 are similar except that C np,
A [_3 p_] h'nksf ?he most significant bit of Reg instead of the leag
10 significant one.

78. A satisfies the relation
@ A+31+247=0 (Y A*+ 24 +21=0 R1: m u_’
©W{A+D(A+2D=0 d A)=0
PAN=0 ety w4
79. A% equals
Dw

{@) 511 A + 5101 M3094+104]
82. Suppose Reg cont c ement number
(c) 154 A + 1551 () exp (9 4) 11010110, 1f thi is divided by 2 the
rLj Answer Questions 80 and 81: answer shou

(m) 01101 (&) 1001011
Consider the R - L C circuit shown in figure.

o108 L LmH (c) 11101 () 11101011
be correctly performed by the
T f operations
< C=10uF T=¢ 12, R, R2
* T_l_ (#) RL 12, R2

B8. For a step — input e;, the overshoot in the ou

€, will be 84." A signal is processed by a causal filter with
(#} 0, since the system is not under-dampe transfer function G{s). For a distortion free output
{b) 5% signal waveform, G{s) must

{c) 16 % (4) provide zero phase shift for all frequency

(d) 48 % (b) Provide constant phase shift for all frequency
B1. If the above step respon bserved on a {c} provide linear phase shift that is proportional
non- storage CRO, then it would\be best to have to frequency . o
thee,asa {d) provide a phase shifi that is inversely
i

() step functi proportional to frequency
a) step function

=0z i - igital filter with
b) square wave of | 50 Hz 85. G {z)=az!+pz?is a low-pass digita
(b) sq uency 300 Hz a phase characteristics same as that of the above
on if
uwency 2.0 kHz questian
ma=p Ma=-p

() g = S5 {d) a= VY




ANSWERS

s

1. <) 2 3. () 1.0
11 120D 1B.(a) 4.
1) 2.0 B 24
3l (y 32. (a) 33.() 34.(5)
@ 420 BL) @ s a6 g

51, (¢) 52.{b) 53.(h) 54, (c) 55
e 62(0) 6.0 64t s ({‘:3 56.(c)  Sn.(d)

5.40) 6. () 7. ()
B 160 17
25, (a) 26, (d) 27. (%)
Bd) 36y 3y

8@ ERLC R 7
B0 w0
B 2 a0
/A 30y g
48. () 4. by
58.(  59.(q)

) 66.04)  67.(¢ :
O BE me  me omw me e & ™
B1.(}  82.(d)  83(a)  BA()  85.(a) W T Te. @y s
L 2
EXPLANATIONS
1. Input is forward bias and output is reverse bias, i i i
s0 transistor is operating in reverse active region. fqu % bl.?su;::tgand B with respect

Vg =7V 4. remental cost in Rs/MWhr for

+10V O gen
= 600 (at 450 MW)
2, R, = 10V jmum incremental cost in Rs/MWhr for
- enerator B
= 650 (at 150 MW)
1% = As maximum value of increamental cost of A is

less than minimum value of B,
~. Generator A will operate at its maximum
output 450 MW and

B at (700 - 450) MW = 250 MW

5. By changing the grid angle, we can change the
power sharing between the AC Jine and HVDC

link.
. Total current = 0. .| amp 6.  Eiectricfield intensity at various points are shown
Power dissiffated in transistor = (0.59) (34+07) as fallows : .
=059 % {4.1)=24W E%E,; 2
"W
.r‘ EY
Paint X: r‘ 5
Point X: /! *
g %
-------- 3
2 E,
ge s
LY
¢
s [ \\
Point Y ¢ Point ¥ # \
[ LY
2RV ,’ N

Auletransformer
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