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

senlence below?

Itis Fascinating tosee life forms cope with varied environmental conditions.

LAS Addopt e (B Adapl o 1) Adeptin {13} Accept with
Answer: (B)

2 Choose the mest appropriate ward from the oplions given below to complete the follswing

semlence,

He could not understand the judges awarding her the first prize, hecause he thought that her

performance was quite

(A) Superh (B} Mediom () Mediocre {1 Exhilarating
Answer: ()

3. In o press meet on the tecent scam, the minister said, “The buck stops bere”, What did the
minister convey by the statement
(A} He wonts all the money {HB) He will relurn the money
(C) He will assame final responsibility (D) He will resist all enguiries

Answer ()

4. I {z+1/z) =98 compute{z’ +1/2")
Exp: 96
Expanding
¥ +—-T+l.;r.l='ﬂ'ﬂ o i il
e 1 z
5 The roots of ax” + bt +c=0 we real anid positive a, b and ¢ ore real. Then u’.-b|:|-:=u
has
(A No roots {B) 2 real roois {C) 3 real roots {1} 4 naal roots:
Answer: (13)

Exp:  ax'+hasesl)
for roots 1o be real & +ve
b dac=h
This will have 2 real positive roots,
s hlxi-— c=0
Thin cupn be written as;
ax’ +ha+c
[Discriminunt = b* ~4uc> 0

ax —bx+e

(=h)* =4ac

= b =dac

Is also >0 This will have real roats
= This will have 4 real rools,




QR 6 TR ORENERE Each

6. The Palghat Gap (or Palakkad Gap), a region aboot 30 km wide in the southem part of the
Western Ghats in India, is fower than the hilly terrain to its north and soath. The exact reasons
fiar the formation of this gap ere nol clear. I resolts in the neighbouring regions of Tamdl
Nadu geiting more rainfall from the South West monsoon and the neighbouring regions of
Kerata having hi gher sunmmier iemperatures.

What can be inferred from this passage?

{A) The Palghal gap is cansed by high minfull and high temperatures in southern Tamml Nadu
and Kerala

() Theregions in Tumil Madu and Keraln thal are nesr the Palghat Gop are low-lying

{C7) The low lermin of the Palghat Gap has a significant impact on weather palierns in
neighbouring parts of Tamil Nadu and Kerla

(3 Higher simmer temperatures result in higher rainfall near the Palghat Gap ares

Answer: (B}

¥ Crenetictsts sav that they are very close fo confirming the genetic roots of psvehiairic flinesses
such s depression and schizophrenia, and consequently, that doctors will be able to eradicate
these diseases through early identification and gene therapy.

Om which of the following assumplions does the statement above rely?

{A) Strategies are now availeble for eliminating psychiatric illnesses

(B) Certain paychiatmic illnesses have o genetic hasis

{0 All human diseases can be traced back 1o genes and how they are expressed

(13} In the future, peaetics will become the only relevant field for identifying psychiatric
illnesses
Answer: ([3)

8. Fonmd -trip tickets to a tourist destination are elfigihle for a disconmt of 10% on the total Fare,
In addition, groups of 4 or more gel a discount of 5% on the ol fre. IF the one way single
person fare is Bs 106, o group of 5 tounists purchasing round-inp tickels will be charged Rs

Amswer: X5
Exp:  Ome way force =100
Two way fure per persan= 201}
5 perrons=| (00/-
Total discomnt applicable=10+5=15%

[Mscoun! amount :—llxmm =150
1043

Amount 10 be paid=] (01 50=850

HNote: Information provided here i= only for referenoce. It may wvary the originsl.



Note:

L [n o survey, 300 mqum“rihnﬂm.{ \wﬁé’]: %SCEEE %ﬁﬁﬂ&:ﬁ:} own a vehicle or nol, |1 yes, they were
further asked o mention whether they own o car or scooter or both. Their responses are
tahulated below, What percent of respondents do nat cwn & seooter?

Orwn vehicle

Men Woarmen
Cur 40 34
Scooter W 210
Hoth & 46
20 a0

Do not ewn vehicls

Answer 455
Exp: Tolsl respondents=300
These who don'l huve scooler
=3 Men=40:20=60
wamen =34 + 5= -8
144
i 1] :ﬂxmn
300
=48%

10, When a point inside of o fetrabedeon i solid with four risngular surfeces) is connected by
straight lines to {ts corners, how many inew) intemal planes sre created with these lines?

Answer: 6

Information provided here i= only for referencoe.

It may wvary the originsl.
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1 1 Ciiven a system of eguations;
xily+lz=h
Sx+v+de=h,
Which ol the following is e reganding ils solutions!
(A} The svstem has & anigue solution for any given b and b,
(B} The system will have infinilely many solutions for any given by and b,
(C) Whether or ool a solution exists depends on the given by and b,

(13} The system wonld have no solution for any values of b, and b,
Amswer: (B}

Fap
S HEN

k i 8k
0 =9 -7fh,~5h

,-,mnl.'.I:A]:r.'mk{r'll. ! T!}I-: nutttber of nknowns, for all valees of b and b,

R, =R, —5R,

& The equations have infinitely many sololions, for any given b, and b,

X Let f{xj=xe™. The muximom value of the function in the inferval ([ =) is
Ay et {B) e W) 1=e oy 1+

Answer:  (A)

Exp:

fx)=0=e*{l-z)=0=x=land { (x]<0al x=1
= Maximum valoeis f{1}=¢"'

H]
3 The solotion for the  differential  eqoation i: =-0x with initlal conditions
dx
a{ﬂ]l=lamtv—i =i
dil-'il'
2 . 1 2
(A) #0141 (B sin 3 +=cosdle=
3 3
() %sin}l +eoosd (D} cos3t=1

HNote: Information provided here i= only for referenoe. It may wvary the originsl.
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Answer.  (O)

Exp:  AE: m'+9=0=>m=%3
sSoluton s x=acos M +bsn 3t (1]
md%=—3mn.’+:+}hcm3r i 2]

Using ={0]=1 md%l =1, (1] amd | 2) gives
P=nand 1=3h 5 b=

AAa=em - %m 3

4 lLet x[s]tas,f:‘%helhhplmﬁmufmum signal X(13. Then, x{0° }is
A0 B 3 i) 5 {2

Answer: (B

Exp:

v 8 3k+3 TPy
x| " |=lim=—————] using initial valoe therorem
L J Lo l"a"+lﬂs+2!]| o !

5 Let 8 be the set of points in the complex piane comresponding (o the it circle. (That is,
S={z:[e|=1}. Consider the funcrion f{z)= 22" where s’ denuies the complex conjugate of
. The [{e)maps 8 to which one of the following in the complex plane
(A} Unit eircle
(B} Horizontal axis line segment from origin to (1, 0
(€7} The point (1, ()
() The entire horizontal axis

Answer: ()

Exp:  [(Z)=ZZ*% where Z¥|s conjugate of 7

=|;:| =1=1+i0
oA 2 maps S to the paint(1,0)in the comples plane

HNote: Information provided here i= only for referenoce. It may wvary the originsl.



[N The three circuit elementswhostmin dhe: fguos are pmt of an elecinic crowl. The wotal power
ahsorbed by the three circoil elements in watls is

104 —p — 84

e e —flf——illp—----
100V BOY
= 15V
:
Arnswer: 330 walls. ¥
Exp
A, el — A
I il —
| ! 1
1Y Y
4,.‘1.
-] =y

By KCL, current through 15V source is 24,
» When currenl endering in o +ve lenminal of o battery means, it is shsorbing the power.
— When current enferng in (o —ve fermmnal, mesns, deliverng the power.
=+ 1KV source is absorhing the power
b, A 10 L TENN) = DO wmibls.
¢ B0V gource is delivenng the power
L (8] {50} = 640 walls
= 15V souwrce is delivering the power
L. {23 (15} = 30 walis
The total power ibsorbed by the cireuil elements ie = 1K - (630433 = 330 walls,

T O, is the capacitance of u parallel plale cepacitor with sir as dielectric {as in figure (@), If,

half of the entire gap as shown in figure (b) is filled with a dislectic of permdtbvily €, the
expression for the modified capaciiance ts

Note:



Note:

Information prnx‘i Hed hers

wWwiW.wingovtiobs ,com
Amiwer: (A

Exp

=" C=C,+C.

NE AES
—_—
d d
At, AEE
Rz 2d

C=

L:=%L|~r,]

'

c=S0{145,)

L] A combination of 1UF capocilor with an initial voltage v {0)=—2V in series with a 10041

remilon 15 connected 1o o 20 mA ideal de curent soorce by operiding both swilches al 1= (8
as shown. Which of the following graphs shown in the options approximates the vallage v,
across the current source over the next few seconds?

m / - /‘" -

& X
L - (D V >

only for refs r'@lu:e S

1

(¥R

It may wvary the originsl.
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Answer: (T}
Expr  Under steady state,
3, =2v
n
L]
lur

sl @ 30

-2
A

2
2 1R

[ -8
v, (8] ==- & [l |nm+[~/:|
,\.1[:‘_]_1“){.[01
T
- """u[‘]=2}.c_m | t
Yy [1j=2x=10"
9. i1} is nonzero ooly for T, <1<'T',, and similarty, ¥(1) is nonzero only for T, <1< ']",. Let

#(1) e comvolution of %(0) and wel. Which one of the following statements is TRUE?
(A 20 can be nonzero over an unboanded interval

(B} 2t} is nonzero for 1<T, +T,
(C) 2(1) is zero cutside of T, + 7T, <t<T',+ T,
(0 ity is nonzero for 1T, + T,
Answies ()
Exp:  Chven that z(1t])is x{1)=¥{1)
Range of #t) is [sum of lower Hmits of {1t jand ¥{1} 10 sum of ppper [imit of (0 and w1,

T+T. <t<T. +T
InfEormation ]:hrra'vi:i.ed here i= only for reference. It may vary the originsl.
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10, For o periodic sqoane wﬂ?ﬂtﬁ%ﬁé’ mblﬁﬂlmng studements is TRUE?
{A) The Fourier sefies coefficients do not exist
{HB) The Foarier series coefficients exist but (he reconstroction converges at no point
() The Fourder serfes coe Miclents exist and the reconstroction conver ges al mest palits.
(I3 'The Fourier series coefficients exist and the reconstruction converges ai every point
Answer: ()
Expe  For o perodic square wave, [oorier serfes coefficients valoe decreases as the kK" increases. Al
soamet valoe of ‘K" coefliclen! becomes zero, thus nd conveyance otherwise il converges a
il poings,

[I.  An8&-pole, 3-phase, 530 Hz induction motor is opersting at & speed of 700 rpm. The frequency
ol the rotor current of the motar in Hz is
Answer:  3.33Hz
Bxp:  Giiven, P=8 F=350He, N=TMlrpm
4 Frequency of Rolor ciiffenl = 5.0
N,—N N 750-="T00
N 750

§= = 0067 - f ={0067)x50 =333Hz

12, For a speafied mpot voltnge and (requency, il the equiviaden! radiss of the core of o
transformer is reduced by half, the facior by which the number of ums in the primary should
chan pe to muintain the same no load cument is
{A) 14 (B} 12 i€y 2 )4

Answer ()

Exp  If the equivelent Radivg of the core of o tansformer 8 medoced by half then the
reluctanee of the core becormes double.

4 1o maintin seme no-load curent the primary tuens should be double. Then Mux remaing
Kirmne.

I3. A star conmected 400V, 50Hz, 4 pole synchronous machine gave the following open circuii
and short civesit test resulis
Cipen crcuit test: 'V, =400V (s, line-to-ling) at field current. [, =2.3A
Short circuit test: 1, =10 (s, phase) o Geld current, T, =154
The valoe of per phose synchronous impedance in £2 af mted vollage is
Answer 1506411 ph
Exp:  Civen, O.C 1esl: V. = 400V | L—L}_‘ I,=23A
5.0 wst: 1 = 10A (phmse), [, = L3A
4 Per phase synchionous impedance, 7, = !

¥
We know, ==
eknow, Z L, I, desame

;

at 1, =234 :'--1‘-4%:-:1!!] = 15334
4007

2z = LN 1506 = 15,0684/ ph

Note: Information prcn‘.ril&r-_‘l- herse is only for reference. It may wvary the originasl.



14, The unidesirnbie property of in ele qnaj:mﬁu n1mg Tnaterial is

(A} High diglectric strength {B) High relative permiltivity
() High thermal condoctivity {1 High msalation resastivity
Answer:  (B)

15, Three—phase to ground favlt jokes ploce ot Jocations B and Fin the system shown in the
figure

Il

s..--uo E'E & E Ot—:.;n
o

If the faull thkes place ol location F, then the voltage and the comment ol bus A& are V, and 1
respectively, IT the faull takes place ol location F,. then the voltage and the current al bus A are
Vo, and [, respectively. The correct statement aboul voltoges and currénts during Falts o

F und F, is
(A Y, leads 1, and Vo, leads 1, (B ¥, leads 1, and ¥, lags 1,
() ¥, lngs 1, und ¥, leads| Dy ¥, lngs 1, and V. Ings 1,

Answer:  {(C)
Exp:  When foult fakes place al T

Current is feeding into the BUS AL 1t is lke o generator delivening power 1o Bus (A)
When faull takes place al F, F, point s |ike load, taking power from genemtor,

{3 A 2-bus system and comesponding rero sequence netvwork are shown in the figure.

Koms Xain Koy Ko

W £,

Information provided here i= only f'lfl'i: reference. It may wvary the originsl.
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The tnsfommers T, uml T, nre connecled a3

ar A A md A A @ FA A sd pA A
o A Boand A A oy D A wd A A

Amwer:  (B)

Exp: JZL /|\ L

Transformer
IS REW
©A
e ueme petwirk

17. In the formation of Routh-Horwitz array for o polynomial, sl the elements of & row have
zero values. This premature lenmination of the aray indicates the presence of

(A} Only one rool o the arigin (B Imoginary Toos
() Omly positive real rools {1y Omly negative real Toots
Answer: (B)

Exp: T all elements of o row ave yero valoes. Which Teads 1o aexiliary eqoation formation and
roots of e xiliary rquurlnm; HIVEs (msginary moks

15, The rool locus of a unity feedback svstenm i shown in the fi gure

=

The closed Toop transfer fonction of the system is

Cls) K Cis) -k
e m-[s+l}1s+1] = Ris) [s+1i{s+2)+K
L[5‘|| K Cisj _ K

(o
w [s+l_gels+1]_w E] [s+]_}L.s+1 K D
Information pro re 1= only for refer may wary the originsl.
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Answer: (C)

Eis) k

Hn{s'l m will give the root locus given the diagram.

Expe

19, Power constmied by a balanced 3-phase, 3-wire load is measured by the two waltmeter
method, The firsl willmeter reads twice thal of the second, Then the load inpedance angle in

rodiins is
o 4 x T
Answer:

Expe  When load impedance is % racians. The first wattmeter ieads twice that if the second

Witllmeler.

20, In an oscilloscape screen, lingar sweep is applied at the

(A Vertical axis {B) Horizontal axis
(C) Origin {0y Both horizontal and vertical axis
Answer.  (B)

21. A cascade of three jdentical modulo-35 counters has an overll moduelus of

(A S 1B} 25 (€] 125 (13 628
Answer: ()
Exp:  When iiore than one modulis counter 18 coscaded then their overall madulos sl be prodict
of modulus of each individoal So, in this goestion overall modislar of the counier
=5nix5=125

2, 1n the Wien Bridge oscillator circuil shown in figure, the bridge is balanced when

[A_] h:gf_ m= 1 s 8 mg...l—
R, Ry ;-IR.QRJC; R.CR.C,
R, R ¢ R, R, _C 1
() —L=a—byell ‘m= D) =g hel B —
'RR TG JR, {'R c. R, R, G RCR.C,

Note: Information prn:wll:led herE iEs c-nly far refsrence. TI: may wary the originsl.
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Expre  When bridge is bulanced. 22, =22,
R, R C 1

e T e e [ =
R, By § EH_JR R0,

2. The magnitude of the mid-band voltage gain of the cirouit shown in Ggore is (assuning b,
of the ransistor tey be 1060

v,
o LR (D) 100
Angwer; ([}
. v
E'. L .
Ay V.
L, {10k} + 1., I, i‘ I
—h, (10k)
g Lm;id_h L hi, (;}h«.L ill:rk
v :—u-—-tlm“ﬁ[nrpjudmghu:] = —___1: =
g 10k
Ay | =100

4. The figure shows the cireult of o rectifier fed from a 230-V (mms), 50-Hz stnoseidal voliage
sowrce, 1 we wanl o replace the current source with o resisior so that the s valoe of the
curment supplivd by the voltage source resmins unchanged, the valoe of the resistince {in
ofirns) is {Assume diodes (o be ideal. )

)
=
=

Information provided hers'e-eereee—t————t o renoe.

It may wvary the originsl.
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Expr WV =230V, S0Huz
The rmss wolb of given
Rectifier ¥, =V,
%V, =230V ®

lI =L:}R=L=-—-—-
K I

S R=230

25, Figune shows four electronic switches (1), (i), (i) and {iv). Which of the switches can hlock
voltages of either polarity (applied between terminals *a” and “b') when the active device is in
e OFF state?

ﬂt}—t ¥ ¥z
T

b b

i) ) fiii} L)
LA (), il admd (et} (B (i y, faid) and {1v}
() (i punal (i) {125 (i} and (iv)

Answer: (C)
Exp  Swilch (i) blocks the voltage in oaly forward direction
Switch (i) blocks the voltage in both forward and reverse dired ions
Swalch i) blecks voltnge m both direction
Swiitch (iv) blocks voltage in ooly forward direction
Hence Ans. (s {07 beesnse switch (1) & (i) only satisly the given reguirement

(. No. 26 - 55 Carry Two Marks Each

26, Let g0 se}=]0 =) be & function defined by g(x)=a—[x]. where|x|represents the
inteper part of 1 {Thal 15, 10 is the largest integer which is less than or eqoal tox),
The valoe of the constant term in the Fourier series expansion of gix)is
Answer 1
HNote: Information provided here i= only for referenoce. It may wvary the originsl.
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Note:

Exp Clearly, g(x) iz a m:ﬁﬁ&r&u Efri‘&qlm
consider, p(x]=x—|x|for 0ex <]

The constant term in the fourier series expansion of

glx)is A, == [ g(x)x

=J:1.dl“j.:lﬂldﬁ=£x—;-]; —Efl!]wh:%

7. A Tair coin is tossed o times. The probahility that the difference beiween the nomber of hesds
and 1ails is (m—3) s
() 2 (B) 0 o e, 2 (D 2%
Answer:  (H)
Exp:  Let X = difference between the number of heads and tails,
Take n=2=S={HH.HT, TH, TT} amd X=-2.0,2 Here, n—3=—1 Iz nol possible
Take 1 =3= 8§ ={ HHH.HHT, HTH HTT THH, THT, T'TH, T'T'T] and X =-3,-11.3
Here n—3=01s nat possible

Similardy, if @ coin is 10888d n (imes hen he diMerence between heads and (ailsis n—3 is nof
psadble
s medquired probabality is (0

. The ling integral of function F= i, in the counterclockwise direction, along the circle
xlevi=Tate=1is
(A} —In 18) -=& () m (D) 2n

Answer: ()

Exp  Lineintegri = Faf

-j:m!x [t’.‘,hdml: ey =la Z=]

= x=cosB, y =sin8 und B=01o Ix|
= [(sin8){1){~sin oute)
1

.

=J-:r[l'mlﬁ—1

|
wla=
2 f

3 b
-smlﬂ_HJ <l
= =-n
= L]

29.  An incandescenl lamp is marked 40W, 240V, If resistance o1 room temperalure
(26°C) is 120£2 and lemperature coefficient of resistance is 4.5%107 /°C, then its "ON" sule
filamwent temperature in “C is approximalely

Answer; 2471 e
Information provided here i= only for referenoe. It may wvary the originsl.
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Exp: P=40W
W =240V
v* o3y
= me—— = 42
Ry P 40

Al 1=26°, R =104} =45 10" /°C
R, =R[1+a(8,-8)]
1440 =120 1+ 4.5x10r' [0, - 26 |

B, = 247044 C

30, In the fgure. the valoe of resigior R ois [25+1/2) ohnes, where 1 is the currenl in anperes.
The corrent [is S

Answer: 10A

) f I
Exp:  Given R =| 15+T;
LY

V=IR

t=1] 25+~
i 3 |

= 1"+501-6=0
=1 0A B0 - 60A.
The ¢arrent 10A 18 comect basad on the given direction,

3. In an unbalanced (hree phase system, phase curent 1, =1£{-90"pu. negative sequence
current I, =4£{—150"}pﬂ.mn sequence carrent [, =390 po. The magnitude of phase

current I, in pu is

CA) 100 {B) 7.4 (C) 11.53 (I 13,00
Amwer: (D)
A R TR

L, =4] = 150 pu

L,=190pa

L=l e e

Information provided here i= only for referenoce. It may wvary the originsl.
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since 1, =al_,

"ﬂﬂ’ﬂ@.} L

1. = 4=270

1' = [ nlﬂ_-!fi]'

L0, 427030

1, =H|=10

lo=al,, = (1[240)( 8}=50) =8[+150

L ml +L,+1, = Elﬂ-*ﬂ-&_‘qﬂ
= 1133 +1543 pu

32, The fallowing four vector fields are given in Carfesian co-ondinate system. The vector field
which does not satisfy the property of magnetic Mlux density is

(A) y'o, +2'0, = x'a, (B} z'a, +x'a, +¥',
(C) xfa, +¥n,+2%, (D} y'zha, +x'ta, +x'via,
Answer; ()

Expr  Formugnetic fields¥V . B=10
By verificution
{a) VE={0)+0

i) V.H=0
(V. B=2x+2y+2rz0

S50 C is comrect

33, The function shown in the figure can be represenied as

(A) uft)- u{I-T:I+-L~—-lu{l )L TTT} (1=2T)

(B) utn-%uth]-—T:,u[:—sz

(W uEI]—u{t—-T]+[t;T]u|:I] T”..m * :
o) ()L u-m) -2 oy

Amswer:  (A)

Exp: :tl]:u{l]—u[r—T'r-rfl L4 ja{r=T)- [ ]uh—zﬂ

HNote: Information provided here i= only for referenoce. It may wvary the originsl.
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34, Let xtﬂsl_" be the Z-tansform of a cassal signal x[n]. Then, the values of
=7
x|2]and x[3] are
(AT Coand O {B) Chand 1 () Tand (I 1 amd 1
Answer: (B)

Exp:  Given I{Z}FI;"
-T

{7 )can be wrillen ax

i A z--l Y I-.

=]+

al!im’n:spmd to coefficient = =0
x| 3 cormespond to coelficient of ¥ =1

35 Let (1) beacontinvous time sigral andlel F{e) be its Fourer Transform defined by
Flop=[" T{t)e ™t

glth=] Flu)e
Wit is the relationship between (0] and g{1]7
(A git) would always be proportional 1o fi(t)
(B} gt} would be propostional 1o ft) if §1) is an even function
() i) would be proportionil to G ealy if [0 is i sinosoddal Mncion
() gil} would never be proportional to F{1)
Amswer:  (B)
Exp: W know the fourer iransform relationship

Define g by

Fla)= [ f(t)e™a

s rq|;=;1;:[1-1 o)™ da
o can be rcplnr:-ad by
{1 =%jF§u]f'“du T

Now g{t)= [ Flu)e" @ ...(2]

replm.:\tlh}'—_ll.n“:l

fl{—1:|=2—;il:{nh!'=‘du {3
|

I'ﬂ-l:l:;g[l}

if f{L)= l'[-l}l'::_I'[I'I-En even function |

Note: Information ﬁ@rlﬁ%gl}'{ere is only for refesrence. It may wvary the originsl.



Note:

36, The cone loss of a singh e 8 {59 "6 Poler transformier is measired from 230 V
side bw feeding the primary (230% sided from a vanable voltage variahle frequency source
while keeping the secondary open circuited. The core loss is measored 1o be 1050 W for
230V, 50Hz inpul. The core loss is again messured 1o be 30W for 138V, 30Hz inpot. The
hysteresis and eddy current losses of the ransformer for 230V, 50Hz input are respectively,

LAY 508 W and 543 W {BY 468 W and 553 W
() 408 W and 553 W (D) 458 W and 563 W
Answer:  (A)

TR — Y
g wien dali, 1—1:“51”,., Hz

Care boss = 1SOW st 230%, 50 Hy
Care loss = 300W at 138V, 30 Hz

1I|' oo
4 I both cases /1’ retics |5 constant
Hence, W, = Al=Bf" =W +W,
.".llElL-BEE
al S0Hz = 1050 = A[50}+ B{50)'
at I0Hz = 500 = A{30)+B{30)
A=10167
R=0217
AW, atS0Hz = {10L.167) x50 = S06W
W, ul S0Hz = {0.217)x (S0} = S42W

oo A ISKEW, 230V de shunt motor has armalore circuil resistance of Q46 and field circuil
resastance of 23041, Al no load and rated voltage, the motor s ot 1400 rpom and the line

current deawn by the motor is 5 A AL full load, the motor draws a lne curent of TEAL
Megleat armature reaction, The foll load speed of the maotor in rpm is

Answer: 1240 rpm

Expe  Civen 15KW, 230V . de shont mofor
Armmfure mesisance B, = 0460
Feld Resistunce, R, =33040

1A A 1A oA
4.8 EUA
ysu Bmov oy
i
& By = 230-4x04 s B, o= 230-60=0.4

-y -2
InfEormation prnfrﬂléd!uhere is only far refﬂ_'g%?t%e. It may wvary the originsl.
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N _Es g
NI F'r-. ﬁ_
,—_.::_'_'.1 4 Flux isconstant |
s a4 T
N, = 1400 20 = 1240mm

8. A3 phase, 50 He. six pobe induction motor has o rotor resistance of U162 and reactance of
(.92 1. Negleot the voltage drop in stator and assume (hal the molor resistance 15 constant.
Ciiven that the full load slip is 3%, the mtio of maximum torgue to full load torgue is
(A} 1567 {B} 1.712 iC) 1948 (D) 2134
Answer: ()
Exp Given, P=h, I=50Hz
R =00 X, = 00026

5, =3=003
T =7 weknow thal = r_""‘ =h'=t“‘"
II—II 3!.’n- “F

Ill:t - Hn J-"..II
L SRS
i
whimes, & 0L = o pitEsa
X, 092

18y +(oosy
L N Py
T, 2{ 0, 108)] 0.03)

39, A three phase synchronous generator is 10 be conmected (o the infinite bus. The lamgs are
connected as shown in the Ggore for the synchronization. The phase seguence of bos voltage
is R-Y -8 and that of incaming generator voltage is B—=Y'-8',

E Y B

Ifinite Bus { ) Hreperer—————
Imcomimn g Uienrmior

Information provided here is= -:.nl}.}‘“{:lr reference. It may wvary the originsl.
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Elwuﬁmmdﬂwﬂ:elampnmb:mmng arkmmesequmL L, =L, . It means that the

phase sequence of incoming generztor is
{A) Opposite toinfimte bus and its frequency is more than infinite bus
(B) Oppaosite o infinite bus bot its frequency is less than infinite bus
{€7) Same as infinile bus and {18 frequency is nwore than infindle bos
(I} Same as infinite bus and its frequency 4 less than infinite bus
Amiwer:  (A)
Expr  According 1o given conmection of Lamp’s: Tihey ans becoming durk in the sequenos |-

Lo Lo Tence the phuse sequences are different. and aiso the frequency is more than infinite

bus.

40 A disiribution feeder of Tan length having resistance, bat negligible reactance, is fed from
hoth the ends by 400%, 50Hz balunced sources. Hoth voltnge sources S, and &, ore i phase.

The feeder supplies concentrated loads of unity power factor as shown in the figure,

L]
AR
SiHy

ala ala .
T 30 | A00m

% &

Wi

Ei

5
$5Q)-

L |

The contributions of 8§, and 5, in 100A current supplied af location P respectively, are

(A} TSA and 254 {B) S0Aand 504
() 25A and T3A (I CAcand 100A
Answer; ([J)
Expr I-Htlm . Mlim xnr.|.

=ErEl LT

oA KA MOA

Let | be cnrrent suppdied by gourmee - 1
' be resistances length
A00={ A0} <[ 200 J{ =200 +{ 2007 ) 1= 300 + (200 ) {1 36) <400
=41l +200r] — 4K +200r] — 6000+ 20011 =1 0000

100 [r =2 (KNI

=HA

Currenl in branch- B is 1-200 = 200 200=0
4 paint p, souroe-| supplies OA currend
Source-2 sopplies 100A comment

Information provided here i= only for referenoce. It may wvary the originsl.
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Ll Thas 2

Lzt
|

1
s |1IJJ+J.'U-

The values of V) in pu, and &, respectively are
(A) 095 and 600°  (B) LOSand -544°  {Ch 1.1 and -6.00" (D) 1.1 and -27.12°

Answer: (B)
Exp
A B]_[1 2] _[1 0] _[1 oien] S -
€ B3] 'ln ‘ : )
Il' vl
v,] _[a B][V,] V.=vlo B=0ijso - E
L- J N !c D‘ L V=115, A=Il0
V, = AV, +8l,
v |o
1 = -.-l‘-.-..—.-\. ...-lju.. 115
BB u1|_{ (8:))
= 10V, |90 -10{8. -90
1 =10V, [80-10[90-8,
8§ =P+ =V =[q£]|mv.m—a,|
= 10V, 90+, ~10{90
= 10| V,cos(9(44+8, | + iV, sin{#0+8, ) |=jl0
=10] -V, sin, +§V, cosd, |~ 20
=[ 10V, 5in 8, | = j[10¥, cosd, —10]
Giiven 8 =1+ ji.5
-10%, snd, = +1— 10V dnd=—1 | i 2
10V, cosdl, — 10=0.5 — 10V, cos &, = 101.5] 115
From 10¥ sin8, = —
I.m-',:miﬁ.-l-ﬂ ==

= .05
Note: Information provided here is only for reference. IE may wvary the ariginsl:
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42, The fuel cost functions of Two power
Plant F:C, =(.08Pg, + APg, + 8
Plant F, :C, = 0.10Pg] +3APg, +28
Where, F,, and P, are the generated powers of two plants, and A and 8 are the constanis. [f the

Iwo plonts oplimally share 000 MW Looad af incremental fuel cost of 100 R2MWh, the miio
of lond shared by plants B, and P, is

(A) 1:4 {B) 2:3 {Cy 3:2 Dy 4:1
Answer: (115

Exp: O =Pgi{ 0.05)<APg +B Py +Pg. =1000

O, =01Pg +3APs +B dlitL. —%:1
pe. dp,

S5 = 2x0.05Pg + A=100

dpg,

851 - 2x0.1Pg, +3A=100

dpa, %

0.1Pg +A=100 | 0.3Pg, -0.2Pg, =200
02Pg +3A=100 pg +Pg. = 1000

Solving, Pg, =800MW

Pe, = 200MW
L ...
Pe, |

43, The over current relavs for the line prolection and loads connected at the bases are shown in
the figure

i:
Ll |
J0A TR

The relays are [DMT innature having (he characteristic
_ 145 Time Multiplier Selting
il { Plug Setting Multiplier) -1
The iaximmum and minimui faull corcents ol bos B oare 2000 A and 500 A respectively,
Assuming the time moltiplier setting and plug seiting for melay R, © be 00 amd 5A
respectively, the operating fime of |, (in seconds) is
Information provided here i= only for referenoe. It may wvary the originsl.
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Answer: (123 s

Eaps A B e

@ — R, R,

W
LTS 20 1004
Bt b For Reliy B
" =—xm— TMS=01
\RSM) =1 poniosa
] =2H0A
I =500A

Maximum loed curment at C = | 00A
For o seiting curremt ol LA, plug settbng bs 100%

Pk | o |

s
PSM = Mnf.tfmh :nmmr. o 000 _
CTmatio <current setting ~ 104k<1
_DI4xTMS D00 o sam i3 isec

L |: P&M .I_-'-.'ﬂ =i ':,Iﬂ-:lll""! =

. For the given systent, it is desired thal the svsiem be stable. The minimum value of ( for this

condition is
[ m+ay L
By Fieme el el
Answer: (L6158
Exp:  The characteristic equation is | + Cig) =0
[s+0)
|+= - =
& +[l+=mis ={a-1js+{1-x)
=5 +{l+als +as+t=10 For stable system o shoold be (1615

By B- H eriteria, {1+ajw=1.
(@ +a-1]>0
=608 & -0618

HNote: Information provided here i= only for referenoe. It may wvary the originsl.
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45:  Toe Bode magnitede:got of the tmusker Rrnction G}t it 28} (L8]

o 1 shown
sl1+2 s[1+hs}[t+-’-]
[ ) 36

hielow:

Note that — 6dB / octave = -20dB / decade, The value of :—H is

L] I
i 1 s s T
L] I
L] I
1| L] 1
L] i
: [ I i s
i P N ¥ e
I i i i : 12418 2
I 1 i I I
i 1 i LT AL L [
001 3 1 & I n[;”“

Answer; (L75

Exp: By obeerving the magnitods plot,

K 14 s ”] e |
2 | ..1:

Gisl= :
=

5| 1=
‘ B 24

I+h‘
| 35

By comparing with given transler funciion,

u=}f|'.- h:}éﬂ.

For finding K:

Ml
[0 dac

K={m )" : whenen is noof poles from the given plot; 1 ={8)}
ek =8

1
So, =1 = 0.75
b 18

Information provided here i= only for referenoce. It may wvary the originsl.
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40, A sysemn matiix is gven as

[ 0 1 =
=i—6 -—11 6
-6 =11 5
The abeolute valoe of the ratio of he maximum @igen valoe 1o the minimum eigen valoe is

Answer: 173
Exp  Charncteristic equation is [A—A|=0
1 -1

=11=k & |=0
=11 5=
sk +E £l +6=0
= lL=—I =2,=3 are (he eigen valoes of A
L==lamd A, ==3

e

47 The reading of the volimeter (rms) in volts, for the circoit shown in the figure is

B ~050

Answer 142
Exp:  Nel p=j = =, scls s short cirait
y n.50
1 (k=i { ot
ijtj=— = 2Klsin{ i
i Tt ot )
i1} |
iy, = '_-,-" E!.lsml'mt'l-i i 4,
100 sin{mk

W, ={—j J100sin et )
V.=, )1 O0ain { et )
V=¥, -V, =—j200zin ol

"ul' 20M)
oo ==——=141.41 Volis

Information pro narhere is only for refesrence. It may wvary the originsl.
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44, The de current flowing in o circudl i, rn%aiur.:l %?rr'w:r arnmeters, one PMMO and another
electrodynamaometer type, conngeted in series, The PMMC mater contains 100 turns in the
coil, the flox density in the air gap is 0.2 Whim”, and the area of the coil is 80mm°. The

electrodynamometer ammmeter has o change in mutoal indoctance with respect 1o deflection of
0.5 mH/deg, The spring constants of both the meters are equal, The value of cument, ot which
(he defections of the two melers are same, is

Answer: 32

Exp  — Given pome ind electro dynumometer tvpe meters ane comectsed in series,
— Both meters are camying same current, And both are huving same spring constants
= Bodh are reflecting same readings. Le. we should equate the reflecting torgues,
For pmme, T def = BAN L
Electmdynometer, Tdel =1 dl—M
BAN] =2 40

s

(0.2 e [ B0 07 Joe e | = 1 e 0 5 1

»[1=532]

49, Chven that the op—amps in the Ggure are ideal, the output voltage 'V, i

(A} (W, -V.) X -
(B} 2{¥,=¥.} - =
IR e
(€ (V, =W}/ 2 G 0 :
() (V,+¥,) v =

Answer: (1)

NMote: Information provided here is ohly for reference. It may wvary the original.
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T il L 1L ={})

2R R 2R R
W=V IV, — ¥

Wy el (1) = Yy =,
L=l
[ v M) | 1'{':1'_1.-' 1
Tie=lF 2

R TR

W, —¥ W, -V

= V= Vo= Voa =| ,‘t vﬁ'
V,=2{V.-¥,]

fromfl )& {2}

S0, Which of the following logic circuits is o realization of the funciion F whose Karmaogh map is

shown im figure.

A5
sl 1 1iF
L 1
o
I 1
A
(Al 1)
]
C
A
iy 'E i
B
Amswer ()
Exp Ac
Note:

.

It may wary the ariqg

™
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A

AlB.C

c— BC

(B

BC

" A
(L] AC
c
ALCBC
B BC
= A
(i Ac
C+BC
2 AC.B
B BLC

Amuong all the optipns, option ()15 matching with function F= AC+ BC

3l. [m the figure shown, asswme the op-amp 1o be ideal, Which of the: aliematives gives the comec

%
Bode plots for the imnsfer function ;4 @),
L

Note: Information provided here i= only for refer It may wvary the originsl.
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Answer: (A}

Exp:
¥i
1.I
Tyl
At . Bullar
-
The given cirepit is LPF (Low Pass Filter)
L 1 = [ L1
V, 1+5CR 1+ ja(it’|1o) 1< je(1o) 1000+ e S
10K

v,

-~ \{dB

V. (dB} 4

Actaal Curve

B .

— Slope - 20 T decnde

Lo Traqueney ssymplole cirve

Corner requency {8 al o =100
Low freqoency gains=] | & =]

5z, An outpot device is interfoced with 8-bil microprocessor B085A. The inlerfacing cireoil 18
shown in figure

Lttt
[]
o e LIRIEY
i
" L= RL [wegvaler r

M I it
g 1

" 2 K
a
i

A 5 Coutpust Devics

i &
: r

10K

Note: formation provided |l e e E iginal.
Note: Information rovided — = = BRETY the ari 1
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The interfocing arcoit moakes use of 3 Line 1o % Line decoder baving 3 enable lines EE,E,.

The niklress of the device is
(AL 3, {B) 300, () Al (D) AL 8
Amswer:.  (B)
Expr  Toenable 3x&L decoder. three enable tines E (which is conteclied as an outpol of AND-

gate) should be HIGH ad B, and B, shoold be active Jow, it meons % shiilid be active low
i

which is indicating that i1 is memory mapped 1/0 interfacing. 5o, address of the device will be
in &b, To select ootpul pod  through  decoder 2 line ithe aislos of

AL(LYAL(T AL =010 and to eoable decoder Uwough E,  enable line
A =land A, =0 and by defonll os 2 starting oddress other address lines (A .0A )
should be rero So, overill porl address is

An Ay Ay "'Ll A“ An A 'aL-I h: Ay Ay A, Ay A hl A,

g1 6 1 0 0 @ O 09 0 4 0 0 0 D=5000H

53, The Agune shows the circuit dizgram of o rectifier. The load consists of 8 resistance 1€} and
an nductance (L05H connecled i series. Assuming ideal thyristor and ideal dicde, the
(hyristor firing angle {(in degreet meeded 1o obtidn an average losd voltoge of TOW is

¢ 1

Answer o = 693"

Exp V. =70v; Load R=106k L=0.08H o
Firing angled =7 = *
The ofp volt of given converter is . bnid
Y
¥, = —:r:-i I+ensa | @ B

Th= %1 | +o0s)

a =603

aft)

HNote: Information provided here i= only for referenoce. It may wvary the originsl.
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3 b" cg
B, Figure (1} shows the circaiit rlfln n of 4 chiop e switch & in the circuil in figore (i) is

swilched such that the voltage v, across the dmch.' has (he wave shape as shown in figome (i),
The capacitonce € is lorge so that the vollage across it is comstant. I switch 8 and e diode
are ideal,

(he peak o peak dpple (in A) in the indector corrent 15

I s P
[ & i

Fge (i)
v, T
1
. = T "
i [T [y 02 )
Figireiij
Answer: LEA i
Exp:  Peak to peak nipple in inducior cerment in il
LU
¥, =¥, |
Al =—  H .
| [ITERTY
{105 by =p==ass Al
100-| 100x- |
=2 00510 3l ' '
1= . *
y 53 T
=50u0.05 = Al = 2.3A e —p
i L

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

i 100Y o

P

[=] E 18- E TR ET R -

|deg iew)

~ W 1K I

Answer: 761077

Information provided herse i=s only for reference. It may vary the originasl.
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Exp b =aV, rstnm-j_'gmﬂdﬂ
P 15

=4—:-l-[l — ol — cos -+ 0]
=4—:-'—|I ~2cosu)
, 4V
RMS Valueal V,, =-;';5‘:{I —ZTeimu)

_ 400
_asn_mu—zmu}

o=T71¥

HNote: Information provided herse i= only for reference.

It may wvary the originsl.
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