L. Which of the following options is the dosesl in meaning to the phrase andedined in the

senlence below?

1tis fascinating to-see life forms gope with varied environmental conditions.

{A) Adopi 1o (B} Adapl 1o {C) Adeptin {13} Accept with
Answer: (B)

2 Choose the mest appropriate ward from the options: given below to complete the following
senlence, _
He could not understand the judges wwarding her the firsi prize, becanse he thought that her
performance was gquite

{A) Soperh (B} Medimm () Mediocre {1 Exhilurating
Answer: ()
3. In-a press meet on (he recenl scamy, the mimster said, “The buck stops here”, What did the
minister convey by the statemeni®
{A) He winis all the money {H) He will relurn the mibney
{C) He will asspme final responsibility (D) He will resist a!l enguiries
Answer (0 )
4. I {z+1iz) =498 compute{z’ +1/2%)
Expt 96
BEoxpen ding
3’.1+|—.- o l='~-"H T 4—="01

i & i

L The roobs of ax’ + h:. + =) ore real o positive o, b and ¢ ore real. Then nx? +h[x|-f- c=0
(A No roots ™ (B) 2 real roots {C) 3 real roos (I3 4 nzal roots:
Answer: (1)
Exp:  axrshadcsi
for poota 1o be real & e
e
Thiz will have 2 real positive rois
o+ 1\|‘:|—\. ={}
This cun be written as
“: +h=g
Discn mimunt = b' =duc> 1)
ax'—bhx+c
{=h)" =dne
= b =dac
Is nbsa =0 This will have real oots
= This will hove 4 meal rools,



6. ThﬂFa:IghllGlp{u'?l.llﬂcldﬁip}.amﬁmabmtﬂhnmdainm:mrhﬂnpmnrdw
Western Gheats in India, is Tower than the hilly terrain o its norh and soath. The exact reasons
for the formation of this gap wre pol clear, 1 resolis in the neighbouring regions of Tumdl
Nadi geiting more rainfall fom the South Wesl monsonn and the nei shhanring regions of
Kerata having hi gher sunmmier iemperatures.

What can be inferred from this passage?

{A) The Palghal gpap is cansied by high minfull and high lemperaiures in southern Tamdl Nado
and Kerala

(B) Theregions in Twmil Madu anid Kerala that are near the Palghat Cap are low-Tying

{€7) The low lermin of the Palghat Gap has a significant impact on weather paliéms - in
neighhouring pars of Tamil Naduand Kemlo

() Higher sumrmer temperstures result in higher rainfall near the Palghat Gap ares

Answer: (B

T Geneticists say that they ire very close to confirming the geneticsonts of psychiatric ilingsses
snch ws depression and m:hlmplwu anid consequenily, @M‘ﬂﬂtlnm will he ahle toeradicate
thege discases through early :.mm::n andd gr:nl,tww

Om which of the following a.ﬁauuq:qms doggithe stalement above rely?

{A) Strafegies are now pvailehle for c],lnllrﬂﬁl;'i;g pavchiatric illnesses

{B) Cennin psychistic illnesses hewesd genctic hasis

() All human disenses caribestraced hack (o genes and how (hey are expressed

{3 In ihe Furun_ Acmﬁw‘*“ll| become the onlv relevant field for |-.Ipn1t|!.r'lng_ psychiatric
illnesses

Answer (3

B Rownd - trip tickets to a tourist destivation are-eligible for 4 dizcount of 10% oo the total fare,
I midetitiom, groups of 4 or more gel a discount of 5% on the @l fare. 11 the ope wiy single
person fare is Rz 10K, o group of 5 tourisis purchasing round-trip fckets will be charped Rs

Amwer: K5
Expi. Ome way force =100
Towvo wary fure per persan= 20
5 perrons=| (OG-
Totul deseount applicable=iuri=isw

scount nmmmiu%xlnﬂh 150

Amount 10 be paid=| (01 50=850



. In a survey, 300 respondents were fsked Whether they own a vehicle or nol, 17 yes, they were
further asked o mention whether they own o car or scooter or both. Their responses ane

tahulated below, What percent of respondents do nat cwn & seooter?

Men Warmnen
U 4} 3
Own vehicle Scooler Ui 20
Hoth il 46
Do not ewn vehicls 20 50
Anmswer: 4%
F‘.ﬁ]!-' lalnl respondents=300

These who don'l have scooles
Mien= 42 =611
wimen =34 £ Sh=——
144
144
= e 7 | ()
J00

=4a'%

10. When o point inside of o retrabedion ingold wirth four trisneular surfaces) is connected by
siraight lines (o its corners, how Jeany (new) intemal planes are created with: these lines?

Amwer &



1. Giiven o system of equations:
xLly+dz=h
Sxevadr=h
Which of (he following is tme reganding ils solutions !
LAY The system has & unigqee solution for any given b and b,
{8} The system will have infinilely nuny solutions for any given b, and h,
{Cy Whether or not s solution exists depends on the given b, and b,
{13} The system woald have no solufion for any values of b, and b,
Answer: (1)

. e
T T s
5 1 3

.
| 3 4 b
0 =9 _%ihl
o

ﬁﬁgﬁﬂ

R,—R,—5R,
:.mnl.'.l:.t‘l;]:m.'l:lk{r'll.fﬂ}-: nttber ol ns, for all valees of b, and b,
& The equations have infinig o sololions, for any given b, and b

. [etf(x)}=x 1”@&%11@!1“1 value of the functicn in the inferval ([0, =) i%
]

(A) e B e {Cy 1=a (D) 1™
Amwer: (A
Exp

f{xl=0=e*{l-xl=0=x=1and { (z)}<Onl x=1

& Maximum valueis (1 }=e"

3 The soloion for he  differential  eguation X =-4x with initlal conditions:

dr’
®{0)=1 amt:i—ll“ﬂ‘is

(A P +1+1 ] Iﬂ&u—'&mﬂu%

(©) fsin3+eos% (D} cosdt+1
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Answer: ()
Exjx AR i +0=0=m==%

s Solution s x=acos 3 +bain 3 (1)
m%:ﬁmmmsz i)

I'”“Eﬂﬂ”]:land%?l =1, (1) and | 2) gives
lI.||
l=nand1=3h=b =%

SA=eoms - %ﬁm L]

A, Let X[s]=3rr—;5zlhelhr Lagpilace Transform of u s gool x(t). Then, x(0° )is
1004
(A O (8) 3 ©) s (D) 21
Answer:  (H) g({\
p ) o

s o
x| 0 |= I““!q +ms_._”] ﬁglﬂlliwmﬂﬂmml

B 1 Let 5 b the set of paints in the complex plane comespanding 1o the unil cirefe. (That is;
S={z:e|=1]. Consider the funchion flz)=r2" where s’ denoles the complex conjopate of
€. The [{x) maps S to which one of the following in the complex plane
{A) Unit cirele
(B} Horizontal axis line segment from originto (1, 0
{7} The poine (1, (1
(1) The entire horzontal axis

Amswer: (O
Exp {Z)=ZZ% where Z%is conjugate of Z
=l =1=14i0

<A {Z)maps S ta the point (1,0} in the complex plane



6, The three circuit elenembshowtmin e Arins e pat of an electde drendl. The total power
ahsorbed by the three circoil elements in watls s

104 —p — 84

- illl II': e
100V BOY
= 15V

1

Ll

Angwers 330 walls b
Exp

HiA— e

I '
[LELLYS Y
vIA
il s
I5Y
1
1
|

By KOCL, current through 1 50 soungids 2A
~» When current endegfg® % % ve lenminal of o hattery means, it is nheorbing e power.
= When corent entSRRg M 1o —ve terminal, mesns, delivering the power
— LKV sauicdafiabsorhing the powes
Foz, f T2 { DEOMEKY = | ORI waitds
~p ROV R |u.r.~ is delivenng the power
1 ) ) = G40 walls
- I'{l'r SCHATCE 15 ..1L'|I'\'1'||||F .ri-d\,' |'\l| T
L, {23 {15} = 30 wilin

[he ioinl power absorbed by ihe circull elements ie = 100 - (6304343 = 3308 wlts,

7. C_ is the capacitance of & parallel plale capacitor with sir s dieleciric {as-in figoee (8)). If,

hall of the entire gap as shown in figure (b) s filled with a dislectic of pennitivily €, , the
expression for the modified capadiance ts

(=) . ik}

W Sie) @ (Cre)  © De (D) C,(1+e,)




Answer:
Exp

(M
Ca Ad A,
L d
. i3 - i 1
i = —_— =0 41
. M LW
L=
d d
Ai,  AEE

A combination of 1UF capocilor with an initial voltage ¥ f0Y=<2V in series with o 1004k

remslon 15 connected (o o 2(kmd ddeal de corent sbircesby operuting both dwitchesal 1= 08
as shown. Which of the folloWing graphs shewn o the options approximates. the voliage: v,
ACIOES ||'Il.‘ CUTTEN SOUTEE OWET I_]"K‘ NCXE ﬁ\{'mﬂqli )

¥
-.-
(A / {B) V/ -t
v, ¥,
&
() ; (D) i
= PSR . = - = =X = &




9.

3;:-.‘ i (\D‘ 8, 3 100 @

o (L TEs]

= GQ,
By wsing Laploce 11.|||5-]'nrllr
¥, (8= —-|'—~s— ~|mnTL 7@‘ Q‘

Ei]- o' "l‘:ln,l:"-\_{:-ll

V, (S}

=0, N\I!‘Q@' A '

N =200

Xil}is nonzero cnly for T, <te<T',, ond similary, v(1}) is nonzero only Tor T, < 1_.‘-:",|_"'*r+ let
(1) be comvalution of x(0) and vl Which one of the lollowing statements is TRUET
LA 2(0) can be nonzers over an unboonded interval

(B} 2i1) is nonzero for 1<T, + T,
{0 200 is zero owgideof T, +T, <t =T+ T,

€0 w1y s nonzero for =T+ T,

Answer: ()
Eap:  Given that z(1]is x{1)#¥{1)

Range of #(t) is [sum of lower limits of &{tjund y(1} 10 sum of wpper limit of x(1) and (1)),
T+T.<i<T+T



1 Foro periodic square wave, which tne of The following stalements is TRUE?
{A) The Fourier series coefficients do not exist
(8] The Fourier series coefficients exist bul the reconstruction converges al no point
i) The Fourier series coefficients extst and the reconstraction converges al most points.
{1} The Fourier series coefficlents exist and the reconstruction converges al every point
Answer: (07 ' ' '
Bxpe  For o periodic square wave, fourier series coefficients valoe decreases as the. k" increnses: Al
soat value of ‘K" coefliclen becomes rero, thus nd conveyance otherwize il converges a
sl poinis

1. AnB-pale, 3-phase, 50 Hz induction motor is operating at & speed of 700 e The frequency
of the Totor current of the motor in He is

Answer:  3.33Hz

Bepe  CGiven, P=8. F=50Hz. N=TMlrpm

4 Frequency of Rolor ciifrenl = 5.f
N -N T50=TO0
L. e L = Q06T o f ={ 0067 x50 =333z
N T3}

12, For o speafied mpuol voltage and (requency, if the q!ﬂ;_aﬂluﬂ ruchins of the core of a
“TIJEIFUTELEI i reduced by half e facior by wl'n._hl_h'ﬁp'ﬁ,!ﬁbur of tiums in the primary should
chun e 1o meintain the ﬁmﬂlﬁthﬂ&cu mrenlis- g k.

(A 14 (B) 112 ‘ -ﬂ'¢..! {1 4

Amgwer: () }

Exgr  If the equivalent Radiog of rﬁl'i..mn‘ of o transformer i edoced by half then the
neluclanee of the care h:-.nrr...‘..'l,ﬂ
4 1o mmintain sEne g mthﬂrlrm llu- primary turns should be dooble. Then Mox remalng
i

13. A sar cmup&tl.l AV, 50Hz, 4 pole synchronows machine gave the following open elrouil
and short cirtuit test results
Cipen crenit test: 'V, =400V (mos, ling-o-line) a1 field current. [, =2.3A
Short circuit test: 1, =10MA s, phase) ol Reld current, I, =1.54
The valoe of per phose synchronous impetlance o £3 af mted voltage is
Answer 15,0643/ ph
Exp:  Given, O.C tesl: V. = 00V {L-L} 1,=
S0 lest: I o= 10A (pluse ], I, = L3A
4 Per phase synchronous impedance, & = |
: v
. Wekoow, Z =—= _
I, |1 issame

A1, w =234 :>-f-;;~_.-:m = 15334

4
Y A =j9r_£5 = 1506 = 15,0662/ ph

1523 . - = .= N = T



R

I The undesirable propery of in eledincal insilaling malerial is

(A} High dielectric stren gth {B) High relative permittvity
{€) High thermal conductivity (D} High insuluation nesistivity
Answer:  (B)

15 Three—phase o ground fault takes ploce ot locations F and Fin the system shown in the
Bgure

B the fault thkes place ol location F, then the voltage and the cument ol bus & are Vi, and 1,
respectively, 1T the faull takes place ol location F,. then the vallage and the curpsnt al bus A ane
il 1y, respectively. The cormect stateinent shoul voltages wid currents: dummng Faulls al

F und E is

(A ¥y leads | and Vo leadsd 1B} Vg M‘ﬂw and Vi, lags 1y

() ¥, lngs 1, and ¥, leatlsl, 1y -.'i?'-“‘_.hgr- [y und W, logs 1,
Angwer: ()

Bxp:  When foult takes place al T

Current ks feeding indo the BUS A 1ids Hke o generaior delivering power io Bok (A)
When [aull fakes place al F,, F, poini s [ike load, taking power from generudor,

16 A 2-bus syslem and -;.':m*i[ﬂmling tero sequence nelwork arg shown in the fgure.

] 3£ i lr-@”%-




The tnsformers T, and T, are confected 3

AarA A md A A l.‘.l!!pl")\“”dr*'&
o A Doand A LA D A wd A A

Anwer:  (H)

Exp: ALJ\A o—

T'ranisformmes

RSN eI

pea T

Tranzformer

Fens et eetwork

¥i. In the formation of Routh-Murwite arglor g polynomial, el the elements of 8 row have
gero values. This prenlon: fermination BF the armay indicates the presence of

(A Only one rool o the g, () Imaginary Toos
() Omly positive realaoalsy {1y Omly negative real Tooks
Answer: (B

Exp:  If all clement® 6f b row have zeco valves. Which leads o axiliary egoation formation and
poots of afghifery cquations gives imaginary moots

18, The root locus of a unaty feedback svstem is shown in (he fi gure

The chosed Loop mnsier foneion of the sysbem s

Cls) K Cis) -K
W16 D) Y iy
@SB, K o SEl.__K

Ris] [(s+1)s+2)=K Ris) [(s+1){s+2}+K



Answer: (C)

Cls) _ k .
s Ris) (s+1){s+2)-k will give the ot locus given the diagram.

19, Power constmed by a balomeed 3-phase; 3-wire load is measured by the two waltmeter
miethod, The firsl wiallmeter rends twice thal of the second, Then the load inpedance angle in

pactins is
e x I
GA) — B} = ()= oy =
J 2 8 h 3
Answer: O
Exp:  Wihen lond impedance is % radians, The first wattmeter ieads twice thot & the second

wikllmeler

20. In an oscilloscope screen, lingar sweep 1 applied al ihe

(A} Vertical axis (B} Horizontal axis

(C) Origin {10} Beth horizomeal Bnd vertical axis
Answer, ([
. A cascade of three jdentical nu;l:ﬂ.g-—ﬁ cnymwﬁmlwcm[i miodulis of

(A) 4 (B 2% LTe e BT () 628§
Amwer: ()

Bxp:  When iiore than one m.uh.lﬁ,ﬂ-ﬂ&hihﬁ 18 cadcauked then their overall medulos will e prodises
of moxdulus ul e angmnl S0, in this gquoestion overall modilar of the counier

=85S 5i=]2

7. L the Wiegn Brddlge oscillator circull shown in figure, the bridze is balanced when

R 1 By o G 1
{A} .._..'E.z...._.!. m= {B} .J.S._E....A.‘ o=
R, R, jaic'[R}CJ R G R,.CR.C,
R B . 1 B K _C . 1
(" .....1:....L..|.._i. W= {D} ket I et i —
R, OB G H1C,R,C: . R; 21 REE‘RIC,



Answer: ()
Expe  When bridge is bulanced. i, =22,
R, 1

B, C,
= et B Sial R —= =
R, Ri (11 2;‘?“11( ;CJ_";

2. The magnitude of the mid-band voltage gain of the cirout shown in Ggore i3 (assuting b,
of the ransistor o ke 1000

"r'.
(A1 () 10 (C) 20, (o 100
Answer: (1) ;
!
Exp Ay =

—h 0 HOK)
L (10K | gy,
b )

" 10k+h,

1 £ § CHe -
Ay = — = | neglecting hie )
Ll s =

|.m__=||.--

24, The figore shows the cireut of o rectifier fed froma 230-V (ms )y, 50-He sinoseldal voltage.
soorce, 1 we wanl to replace the current source with o resisior so that the mos valoe of the
curment supplied by the voltage source resmins unchanged, the valoe of (he resistonice (in
o) i {Assume diodes o be ideal.)

A




Amswer: 230
Expr: W =230V, S0H:

The ross m]lui',uium
Rectifier V, =V,
SV, =230V ®
£t 20
R I |
R=23{3

5, Flgure shows four electronic switches (1), (i), (i) and (iv). Which of the swiiches can tlock
vollages of either polarity (applied belween terminals “n” and “b') when the active device isin
the OFF state?

— — ¥ o £

i b
b [
i} [LH]
Wi Lk
{A) I.:I.I.I.I:iili_l.llli‘_'l,'.hn' {B) (i, faidy and (1v )
(€ (i) und (1) {123 (i) and (iv)
Amswer- ()
Exp:  Swilch (i) biloc ks the voltage in only forward direction
Bwilch (i) blocks the voltage im both forward and reverse directions
Swalch i) hlecks vollnge im both durech on
Switch (iv) biocks voltnge in only forward direction

Hence Ams. i (C7) becanse switch (i) & (i) only satisly (he piven reqoinsment
3. No. 26 = 55 Carry Two Marks Ench

26, Let g:|0, s} —=[0 =) be 4 function defined by g(x)=x—|x|. where|x|represents the
integer part of X ( Thal is, itis the lacgest integer whichis less than or eqeal 1ox).
The valoe of the constant term i the Fourier series expansion of gix) is

Answer: 12
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Exp: Clearty, gix) is a peripdic Tundion wilh period™T"
consider, g x]=x—|x|for 0<x <]

e constant term in the foories series expansion of
s(x) =2

=_|‘.'.t ix— j:[x|-L1 g -_[II'I?]nLv. =

b | =

27, A Tair coin is tossed o times, The probahility that the difference beiween the nomber of hesds
and fails is (m—3) |s
(A 27 (B) L i T (D are

Amawer: (B

Ex# Lel X = difference between the number of heads and iails,
Take n=2=S={HH HT, TH.TT] and X=-2.0,2 Here, n—1ﬁ =1 is ol possible

Take v =3= S={HHH.HHTHTH HT'T, THH, IFU“,L@J'{*[ and X =-3=13
Here n—3=101s nt rms-‘gll:? AL

Similady, if o coin 15 1ossad W NS ﬂ!LMjﬂﬁ&nm hetwien heads and lailsis n—3 isnot
possibie

g I|
. mequired probability is 0, _ =.';'-

k!

8. The ling jntugmt;]l"‘_ﬁ_ﬁcktin}l F= e, in the coanterclockwise direction, -along the circle
S 1?4} 5

N |
(A} -2k ™= {B) —= = (D) 2n
Answer: o H)
Exp:  Line inteprl =I T
_E"-'”* E{.'i-n.rlr._'l.-:t"--}' =l &=

: > %= cosB, y=sinB and B=010 2%
= [ fsin®)(1}{—sin B0}

il gos 20 —1 | sin 28
= [T e

i =—————H
- -

29, An incandescent lamp is marked 40W, 240V, If resistance al room femperalure
(26°C) is 120£2 and lemperature coefficient of resistance is 4.5 107 /°C, the its 'ON" stle

filament temperature in "C 15 approximalely
Answer: 2471



Exp  P=40W

=240V
Vo
Rive P40 _lm
Al 1=26" R =12000 e =4.5x10" /°C
R_=R |1~uiH_.-u]|
1440 =120 1= 4.5x10r' [0, — 26 |

B =24T044°C

In the figure, the value of resistor B s [25+ 102 ) ohne, where 1 is the currenlin’ anpenes.
The corrent [is I

Anwwer: 104 -t_-f‘:_—' ,‘.r ’aﬁ}g
. , % Al
Expr  Given R o 5 ..._l. > ‘;’Lc}

m:::y:s{(bﬁx

= |74 WXl =0
| = 10A B — 6IA,
The carrent 10A s comec! based an the gven direction

3. In an unbalanced (hree phase system, phase curent I =M|'L—9'.'J":|pu. negative sequence
curment Eu=4£{—15l.'r}pn.?.em sequence corment [, = 32907 pu. The magnitude of phise
eurrent I, in pu is
A 100 (B} 7.81 () 11.53 {1 13,00

Aniwer: ()

By g sop

I, =4] - 150 pu
L, =390 pu
l.=l“ ‘|'!- +Iﬂ



since 1y, =al,,

4150 = (201,

1o = 4210

['. ~ l'h- = I-I,‘]-E"

1 =1l=90= 1, + 41270+ 490

1, =H|=10

Li=n"1,; = {11240){ 8|50} =8+150

I, w L4+, = 82150 « 4-1504+ 390

= 1 153]+1543 pu

32, The following foor vector fields are given in Cartesian co-ondinate system. The veclar field
which does not satisfy the property of magnetic Mlux density is

(A) v, =2, = x'n, (B} z'a, +x'a, +¥',

(0} xfa, + ¥, +2%4, (I ¥iEa, +x'ta iya
Answer; () ({\
Expe  Formugnetic fieldsV B= n.er ?"J G‘g

Eby verificution ‘-. ':_dj';

) TE={0]+0
{h VH=0

3}. The function shiown in the Ggore can be represented as

(A) uft)—ufi- 'I:|+[t ]uﬁl -T}- u I:T}u:l 2T
(B) u[l}v%u11~T]—|—I;u[1—lT_]
() um—uu—ﬂ+“.'].ﬂum—‘".f”m] —
_._ 1{l “T':I o
{D) ut)-L r u{t-T)- = u(t-2T]
Answer: (A
Exp xl{th=u{t)-a(t- 'I"j-i{ }u{l TI= ( }u{t IT)



M Le X{a}

x| 2] and -.1I3]~
(A} Oand 0 (B) Oand 1 () 1and 0 (D) 1and 1
Answer:  (B)

Exm  Given x{:rb:l;
=

x| # hoan be wrillen as
=]+Ele gt 42"

x| 2 |correspond 1o coefficient =¥ =0

x| 3| cormespond to coefficient of ¥ =

35 Let (1) beacontinuous time signal and let F{e) be its Foarier Transform defined by

Floy=[" T{t)e ™t
Define g _":3
gfty= _[ H;u]e iu

What is the relationship he:mm] and gf1)], G
(A0 git) would always be 'l’.!:"
B gt} would he propostional’ 1o l; i n-a.n even finction

{C) ot would e p‘mr.wﬂn:m Ly i [ i i sinosoddal Mncion
(D0 ity would never [

Amiwer:  (H)
Etp‘.' We know i r%: iransform ielationship
Flloa) =8 Tl1)e"™d

e r.:-::_,LK_i' Ff oo™ den

¢ can be replaced by o

£ I']=_.L!jFL:L1]r"'~lu ..... [
.quw_g“:|='[]'tll].:'"¢|l -

replace 1 by —_l ()
r{—¢}=ﬁ JEw)e™dn .f3)
(f-t)=2-g01)

if F{U)=0(=1)[ 1{1)is even function |
=l ti=2% 1) 2 - - = =, Lo




36, The cone loss of o single Pl 2360 15V 300 JoWer transformer is meastred from 230 V
side bw feeding the primary (230% sided from a vanable voltage vardahle frequency source
while keeping the secondary open circuited. The core loss is measored 1o be 1050 W for
23V, 502 opul. 'I]aemlmiugnmmnmjlnheﬂﬂwfm 138, 3H2 input. The
h:.rsi.ﬂms aml eddy current losses of the ransformer for 230V, S0Hz input are respectively,

m:_n 508 W and 543 W
() 498 W and 553 W
Answer (A

Sl
e HiHzy
115V

By Givendats, 1-

Cane loss = TISOW 6l 230%, 50 He
Care boss = S00W af 138V, 30 He

\:;y'lf rifiiy 18 comsdant

Hence, W = Al+B1" =W

4 [ both cases

ul S Hz 1050 = AlS0)+ B(50
ut A0 Hz 500 = Al :.J,__m—iw
A=10167
B=0.217

=W, meShHz = {10167 )

W oul 50z =

I A15EW, 2

S0 = gt W
(1 --'i-;afﬁﬂl ke S4OW

(B} 468 Wand 552 W

(D) 458 W oand 563 W

230 de shunt motor has anmatore cireult resistance of .46 and field. sircuit

n':-'.a'.\'Lum:i'-a:,if"‘EBﬂ'ﬂ Al no load and rated voltige, the motor mins al 1400 mpm and the line

curent drawn I the motor i 5 A At full load, the motor draws a ling current. of TOA.
Megleat armature reaction, The full load speed of the mator in rpm is

Answer: 1740 rpm
Expe  Civen 15KW, 230V

Arnwlure ress

de shumt moho
lange B, = D440

Field Resstunce, R, =230{

ke g

4 By = 230-4x04
=284V : E

& B =23 -60=04

=MAV =



BBl

N1 Elul. ‘:.
=E"‘~1 & Flux isgonstant |
ail
N, = 1400224 _ {248 mm
' 1384

38, A3 phase, 50 He. six pole indvction motor has a rotor resistance of 0142 and reactance of
.92 1. Negleot the voltage drop in stator and assume (hal the rolor resislnee s constant.
Ciiven that the full load slip is 3%, the mtio of maximum forgoe to full load torgue {s
(A) 1 5a7 (B} L7132 i) 1948 (D) 2,134
Amwer: ()
Exg  Given, P=b, =50Hz
R=000, X =0.0020

. =3=003

T =17 weknow thal =y 0=

3 | T
iy e &= I— = _I =1} w‘:uﬂ,.l
3 192 i
{r1og) A7 L i
T (0008) CRAMT o s
T, 2 Oryes s )

19, A ihree p‘l'l:r_;n.‘ synchronous generator is 1o be conmecied to the infinite hiig. The Jamps are
connected as shown in the Ggore for the synchronization. The phase seguence of bos: vollags
i5 R-Y -5 and that of incaning generator voltage s B—Y -8B’

o
lfinite Pus. { J |
™
b



[ was found that the lunps are bectming dark in the sequence L, — L, =L [t means that the
phase sequence of incoming generstor is
(A} Opposite loinfimee bus and iis frequency is more than mfinile bus
(B Opposite ta infinite bus bul its frequency is less than infinite bus
{7 Rame as infinile bus and (18 frequency 1€ ricre than infinile his
() Same as infinite bus and iis frequency 15 less tha infinite bus
Answer LA
Exp According 1o given conmection of Lamp’s: Tibey ans becoming dork in the sequenoe L
;. L. Hence the phise soquences are different. and also the frequency is morethan infinite
s

40. A distribution feeder of Lan length baving resistance, baf negligible reactance. 19 fed from

both the ends by 400Y, 50Hz balunced sources. Hoth voltuge sources 5, and S, ore-in phose;
The feeder supplies concentrated loads of unity power factor as shown in the figure,

i W — ;:',:m.::i'fhu;::;}h : .
© T A Fo

siHs ORI WA s

The contributions of 5, and &, GO0 current supplied at location P respectivaly, are

tA) TSAand 254 : {B) S0Aand 50A
() 234 and T30, {1 fAcand 100A
Answer; (1)
Expr [#0m 200w w30 | o

=[] ]

WA WA A

Let | be cnrrem suppdied by gourmee - 1
1" be registanee’ length
A0 = 400 1 = 2008 J{ 1 =200 [ 200031 =300 + [ 2040 ] { | =300} <400
0 =40K] +2000 —4000Kr -+ 2008] — 6000020051 —1 Oy
100 e =2THKR I
[=2MA
Current in branch- B is ['-200 = 200 200=1
4 point p, sourge-| supplies A cumenl
Source-2 sopplies 100A coment



40 Actwo bus power syster shown in the e supplies load of 1,0+ j0.5pu.
s has 2
Lt
|
l-ll.-:nﬁ!
The values of V) in pu, and &, respectively are
€A) 005 mnd 6007 (B) LOSand -544°  {(Ch 1.1 and -6.00" {03 0.1 and -27.12"
Answer | )
Expe 3 )
& Bl ‘I'T 2 1§ R ] i =1 o
I.E | = = :fll ‘ = II_ i I—lf &
C 0 1 0 1 1] |
o %

v, A BV, Vgl =010 -
‘ W= 1§. M=o e

Ll [e bl

W, = AV, +BL ;I.-
1=ty - il J;Mw?
= J0V, Lﬁgrﬁllh;;rf:l

1 =10V mibn 908
§ =P+iQ =V, I[ = [1a )[10V [20-& |
= 10V, [90+5, =1090
= 10| W cos {9048, }=+ ¥ sin{ ¥+3, | | =0
=10] = ¥, sin, + iV, cosd, |- 0
=| — 0¥, sin &, |— ||II:|"~'_ con i, —I|?|
Liiven S =1+ {15
LY, midy, = ) ——e 10V, slid=—1 ‘-IHII.E., 3 =y i
10V, cosdi, — 10=0015 — 10V, cosd. = 1013

T ns
From 10V, sind, = -1
Ewldﬂiﬁ_ﬂl =]
V. = 10054



420 The foel eost functions of two power Thants e

Plant B:C, =(L0SPg] + AP, +B

Plant P, : 0, =0,10Pg) + 3Py, +28

Where, P, and P, are the generated powers of two plants, and A and 8 are the constanis. [f the
oo plants oplimally share TO00 MW Tooad af incrementid foel cost of 100 ReaMWh, the ratio
of lond shared by planis B, and P, i

(A 1:4 (B} 2:3 (Cy 3:2 {Dy 3:1
Answer: (1)
E.I‘FI: i |':_"|| Dlks ) = Abpg, =H PR +Fg. =1z
‘ . . d« i
0, =010 +3APg, +B — = =1 000
3 pe, dp
e " .
= 2«05 P + A=11X)
dpg, '
di o
s 5 Tuzl) ||";|I A0 =100
dp
0.1Pg +A=100 | 0.3Pg, SUSFE=200
D2Pg +3A=1K]| py, ERgSe {000
..."\--'lf'.'lrl;.' Pg, =800MW
Pg. = 200MW
Pe. 4
e |
43, The aver current reliays for the line profection and loads connected al the bises are shown in

{he figure
A

@' ljll.I ljﬂ.‘ |
A A0A 1K1

The relays are [DMT innature having the characteristic
o= i D Mulinphien -hi-lmLLni

{ Plug Seiting Multiplier) —1
The maximum and minimum faull curvents ol bus B are 2000 A and 500 A respectively.
Assuiming the time multiplier setting and plog setting for relay R, 1o be 0.1 and 5A
respectively, the operating time of &, (in seconds) is




Exp A B e
@ —* R, T*H,
W
HIOA A 1004
. For Ry B
.:=I:J.It1-x[.” £ o B Sl
\ESM)T =1 poniosa

it = 2000A

I'lllllllﬂ'I g ﬁm'ﬂ.

Maximum loed curment at O = | 005

For a seiting currem ol LA, plug settbng bs 1005 \;

2
PSM = .Mn-x famll current e 200) = 48 ({\\.
CT ratio mowrmen sqiting=. 1001 GE}
0I4XTMS O IR 16& :
1_1 e = it - = Al [k e
(PSMYT -1 (20) 02 -:i
4. Forthe given sysiend it s ol the system be stable. The minimum value of o for this
conclition is : '
™ PPy P -l
Answer: (1418

Exp  The charncteristic equation is | + Cig) =10

[s+a) =
g +[l+mls #{o-s+1-m)

1+
=% +Hlral +assi=0 For stable system @ should be 0618
By R: H eriteriny {1+ @1,

(e +a-1]>0

=058 & -0A6IR



K{1+05s)(14m)

. .EH g-j]:uha}[u%]
clow:

Mole That - 6B / octave = ~20dR 7 decade. The value of -I;I-‘E-'is

45 The Bode magnilude plot of the transfer function Gis)=

1 shown

- fufll § Dhitrve (B Dl

T : : il ¢ Qe
i n I
L] I
i H I
| i I i\ s
! 1 i 1} 12407 Depwve
| i i i
I I 'y i |
| | 1 i i i [
R ’ o § & o m'rrll (1]
Answer; [1.75 -*h':hﬁ:l
Exp: By obeerving the magnitnde ploje iy :.I"-L!" q
k15159 P,
S 2 |' 4 ' A )
‘ll_j-]u - &I - . .(.l._
H'lv""|1-h|h'q e B
Bl 24 s

By comparing with m&ﬂm function,
-

h= }/ I'r-\{% -
For fmluﬂ

{MI_"

‘Y

K={m " : wheren isnoof poles from the given plot; K =(%}
he =8
A

a F, -
b_k' 7!- =075



46, Asyslim malix is given as follows -

o1 =
A=l -1l B
-fi =11 5

The abeolute valoe of the ratio of he maximum @igen valoe lothe minimem eigen valoe is

Answer: FE
H.Ip: ['I'i,||.-,-.l:~||-\.ln |_'|,|'|.|=:-.-.'| 5 -'I.,—_.'_ | =4

£ | 5
Lz {1 1=k & |=0
- =11 54
A+ +11A+6=10
> h=—1,=2,~3 are (he -'|~,'-.'I villses of A
== and &, =

T

47, The reading of the voltmeter (rmis) p awlig or the circoit shown in the figore is
'wl"ﬁ.l:l
1{ jia
1§
Answer: 140
Bam: Nel =g - | =i, sels a8 shorl ciroudl
" n.50
3 | (h=in { eof |
jty=————=20s5in{mi )
3 i)
ot e | (Wit [0 ) = [
i === | (Kisinl [ ot | =1, - i, =N
: i LOOsi{mb )
v, =(—j, ) 100sin e} W

Vo={ ), )1 00sin | o)
V=V, -V, = —j200in o
L 20}

vﬂll E =

‘-14[4""-"1:“5
S w s REREE



48, The de current Aowing in o circuil is m@asured by two ammeters, one PMMC and another
electrodynamaometer type, conneeted in series, The PMMC mater contains 100 turns in the

cuil, the flux density in the air gap is 0.2 Whim®, and the area of the ooil is 80mm® . The

electrodynamometer amumeter has & change in mutoal inductance with respect 1o dellection of
0.5 mH/deg, The spring constanty of both the meters are equal, The value of current, ot which
(he deflections of the two meters are same, is

Anawer: 57

Exp  — Given proune ind electro dynamometer tvpe melers ant comectsed in series,
= Both meters are camying same current, And both are having same spring constanls
= Both are reflecting wime readings, Lo we should eqeate the reflecting I

For pame, T del = BAN |

E-:I'-II|-|I'-| vomeeler Tdef =1 ﬁ\_‘_
(2]
HAN] =1 S0
df
(0.3 ) B 7 Joe 100 | =17 e (L 5 100
_ 1 7]

44, Ciiven that the op-amps in the i gugepre Rleal, the cutput valtage ¥, is

(A (Vi=W) Vis [ .

Iﬂh i
(B} 2{ VMgt
] W
e

(C) [V,=¥.,)/2 - ﬂ

(D) [V,+V.] kl___‘D— L,
Answer: (13
S K L R

——W—
R L
¥ Whe——
= : W, 2

‘ " bV,




N, =W, w V.-V, =n'" "vi"--rz=l+— Wi 'l'n_._="}——
2R k 2R 3

IV, -V V-,
>V = (1) = Yo = 2)
whi=l
y Y A
1‘l. " - | ".
R R
W, =N V. -
Vi=¥ V= | ———— Iramil) & g2)

V,=2{V.—¥,)

0, Which of the following logie circuits is a realization of the fanction F whose Kamaugh map =
ghown in figure.

i 1
A n
(A .- (B
i 1
A
A
7o i o
e m

10




B
A.[B.C}

A
LA &

£ B
Hil
o
|i|:-|

E
M 2 ul I|-:'--lr1-::- s, oplion (i HEERIHTE "i||__' with function F=AC+BC

[n the fignre shown, asswme the op-amp 1o be ideal, Which of the: plternatives gives the: comect

. LA
Blode plats for the tramsfer finetion ————1
v
i ¥



Amiwer: (A)
Expi

At e Bulfiar

j’ i
L I

The given cirenit is LPF {(Low Pass Filier)

¥ | | | 10EX] |
! |<E{'R P et 0 JRE™ Y 1= Jeal 10"} NI+ ja 5
1 LKW
Yl
B}
v Y

Actual Curve

—== Slope - dD0

Lo Tragueiey ssymoplole corve

Corner (e ow® ai o =100
Law fregieney gains=1 | @ =

a2, An outpot device is inferfoced with B-bil microprocessor BO85A. The inlerfacing clreodl i

shown in figore

AR
|}
e SR
s

L= BL Degimler L




The interfacing arcait mukes use of 3 Line o § Line decoder having 3 enable lines BB, F,.
The udklress of the device is _
(Ag 30y B} 500, (€] Ally (D) ADG; s

Amswer:  (B)

Exp:

3

Toenahle 3 w8l decoder. three enable Hines: B (which is conneclisd as an outpol of AND-

- = I
gute) shonld be HIGH ol B, and E, shoold be active low, it neans - shioild be active law
i

which is indicating that it 15 memory mapped [0 inierfacing. So, address of the device will be
in l&-hits. To select outpul pord  through  decoder 2% line the satos  of

AL AT IAG(L, =010 and to eoable decoder through B, ‘eoable line
A, =land A, =0 and by defanll ss a stariing nokdress other address lings (Ayg.--Ay)
should be zero So, ovenll porl address is

B, A, A, AL A, AL A AL A A A A A A A A

] 1 @ | {1 O O O 0 6 0 4 0 0 0 (=56

The figune shows the circwit disgram of a rectifier. The lowdegnsisis of @ resistance 1062 and
an inductance 005H connecied in series Assuiriing. uﬁyl rhxﬁt.mr ancd fdeal diode, the
thynstor firng angle {in dépresd needed 1o :ﬂtlﬁ‘n Gt average losd voltope of 70V is

Lo
Answer: o o= 8Q5°
Bige . =70v; Losd R=106 [=005H '!'I
FJla
Firing ungled =7 =1
The ofp voli of mven converter is ‘ it
" v
N o= e o) @ &
In ;
¥ -‘I?:‘ [
fli=——f | =005t
it
i1 = £9.3°

-

Iy
D

Ml A (i)



54, Figure (i) shows the cirouit dingraf of o chopper: The switch & in the aireuil in figore (i) is
switched such that the voltage v, across the diode has the wave shape as shown in figare (i),
The capacitance £ is large so that the voliage acress it is constont. If switeh 8 and the diode
are ideal,
the peak o peak rpple (in A) in the inductor curreni is

] tmb

[FEEN |
g i)
V.o
L
] - .
. il 15

[T i i ilke)

Fignre{in}

Answer: L.3A

v,
Exp  Peak to peak ripiple in induclor curment i i
V¥
Al =
I .
| (.05
A [0k P
= ‘_"T& < (L0510
Al -
=Sl (5 &l =234

55, The figure shows one period of the ootput voltage of an inverter. o shoold be-chiosan such
that & <a<®1", If ms valoe of the fundamental component is 30V, then, o in degree is

1Y 10y ooy

] Gl (- DN
(degiee)

T T Joow

Answer: 761077



Expr h-;ﬁ[ﬂm-ﬁmj
o -coma )
_av,
ﬁ—n‘-{l—lmu-]
RMS Valueal ¥, =-S.é'{: ~Zeomat)

Y]
- m=§.:-z
=3 1{ LIS EL |

a=T71¥
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