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I.e::==== ELECTRICAL ENGINEERING 

2, 

3. 

4. 

5, 

PAPER-I 
For n Jjne of' characteristic impedance Zo 
te11111nated in a load of Z~ such that ZK = 
Zol 3. what is the rcllection coefficiem 
!L'I 
a lt3 
b. - 113 
c. 213 
d. - 112 
A transoussion line has R. L. G, C 
distributed parameters per uni t length of 
line.. If y is the propagation constant of the 
line. which one of O•e following 
e..~pressions represents the characteristic 
impedance or the line? 

a. 
y 

R + j{J)/. 

b 
II + j ruL 

y 
G+ jtf)C 

c. 
y 

G- j{J)(' 
d. \ /{ + j (J)L 

lmpedanc<! inversion may be obtained ll'i~l 
a ashon-carcuited stub 
b an open-circuited stub 
c. a quarter-wave tine 
cl a halt: wave line 
W1len the temperature of a magnetic 
material is raised above the Curie poin~ it 
becomes 
a, diamagnetic 
b. paramagnetic 
c. ferromagnetic 
<.1 ferrimagnetic 
Soft iron is used in tl1e manufacture of 
electrornasnets because of its 
a high smur~tion magnetisation only 
b_ low retentivil)• only 
c. lo" coerca"e field onl)· 
<J high saturation nmgnetisation. 1011 

rerenti vity and low c<Jerch e field 

7, 

8. 

With tncrease ·.n temperuture, magnetic 
susceptibility of a ferromagnetic material 
wi11 
a. 1ncrease 
b. decrease 
c. increase, initially and then decrease 
d. remain constant 
Match List-1 with List-11 and select the 
correct 3J1S\I er using the code gl 1'en belo11 
the Lists · 
List-I 
A. No eddy current loss 
B. Small hysteresos loss 
C_ Large hysteresis loss 
List- ll 
L Ferri magnetic matenal 
2. Soft magnetic material 
3. Hard magnetic matenal 
4. Non-ferrous material 

A B C 
a. 
b. 

2 
2 

I 
3 

c. I 3 4 
d I 2 3 
What Is ~1e packing fraction of a 
(body-centered cubic) unit cell'! 

~It a --
16 

..[3, 
b. 

c. --
12 

.fi?t 
d. 

8 

BCC 

TI1e relati\'e dielectnc constnm of solid 
dielectrics in the ahcrnatiug field as 
a. mmci mum at the power frequet1cies and 

decr~cs to w1ity at frequencies in the 
ultra\'iolei range 

b ma.~mum ~~ the power frequencies and 
decreases to ;rero at frequencies in the 
ultravtolet range 
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LO. 

11 . 

1'2. 

1 ~. 

14. 

IS. 

c. unit)' ot the power fffiJUCnclcs nnd 
incre:llles to lis maximum va lue ot 
frcquct~cio~ ln the ullnlviolet rang<> 

d.. ind<1Jondoot of fi-cquuney variations 
Width of ~-n.,rgy bond! depends on which 
of the followtng'/ 
a. Ternper:1h1re 
h. Pressure 
c. Relative freedom of dcetron.~ in the 

CJ")'Stal 
cL Mas_• of a loon in the rnat.:rilll 
\Vhich one of the followina stnteon<mls i• 
not 1r11e for a p·lype semico~ductor ·1 

"' Conduction is by the movem<mt uf 
hole$ in the vnlenccr bund 

1>. .Holes e<lnstitule lhc mnjurit)' ch• rge 
carriers 

c. 1'..-mi level lies ciO<er to the 
conductinn baud beh•een Ill<· 
conduction ond voloucc bands 

d. 11 i• lilnncd by adding an acceptor 
im.p111it)• tn germ,J&nium 

J>rindple of Hall effe~l is used in the 
conslruolion of whicb on~ of o,., 
following? 
a, Ammel.Dr 
h, Voltmeter 
c. Goh·anometer 

"· Q.,u.ssmeler 
l'or whieb one of the following mbtcrials. 
i~ the Hall coeflidc11t zero ? 

•• Melnl 
b. Insulator 
C, lohi ns ic JSemicon(luctor 
d Alloy 
Wh:tl is 1he magnetic. >usc~lil)ilit)' :;: uf 
"" ideal super<!on.duulol' ? 
;L. J 
b. I 
c. 0 
cL Infinite 
A••ertion (A) ·, It is always desirable to 
lah> tl1e '""ding of an indicating 
instnmumt very c.loac to tbu full · sc.:tlc 
reading~ 

Re•~on (R) : Accuracy <•f on indic<tting 
inwumenl is maximuut at t)1o l'ull-~eak 
dt fiet!tion ond error in"rellS<:s ns rt.'tlding 
.:om e. closer to the beginning of the •ca l~, 
n, Both A and R are individually Lme and 

R is the con-e~t explanatillll of A 

16. 

17. 

IS 

l !), 

~ " ' 15 
b. Bolh 1\ oncl R ore individua l!) true but 

R is not the COOTect cxplllnation of A 
c. A is true bnt R is fal<e 
d. A is false bul R i~ tru: 
Ass~rtion 1 A) . Titc rol!lting disc in on 
<:nergy met01· t. mnde up of " magnetic 
material. 
Reason (R) : l:lraldng ~1kes place due to 
eddy currtnl g•:nerot.:cl by U.1~ br:tking 
mag.ucl 
a, Both A and R arc individually lruo and 

R is the enrrect explanation of A 
~. llhtlt A and R nrc individuall) trur but 

Rio tltlltltc corroc.tcxpbtnatiorl uf A 
c. A i> !rue but R ~ false 
d. A is false but R iJ tru.e 
Assertion (A) : A p-lypc G:tAA sarnplec:tn 
l•e converted 10 o semi· insulating subl<U11 te 
by doping It wiU1 ~hromium. 
Rc:tsou (R) : Chromium inc.reascs tl1c ban~ 
gap ofGilJ\>. 
"· Bnlh A 11nd R ore indivi1hr. lly tr11e :md 

R is the correct e:cp lan:rti<m of A 
b. Both A and R :>re individuollv true but 

R is uol Ute coo-reel cxpl:truti~n of A 
c. r\ ~ tnrc but R i• false 
d. , \ is l":llt;e b•tt R <• true 
Assertion (A) · Dr servomotor< are more 
common!)• u&ed in armature controlled 
mode instead of in Gold. conlroll.:cl modo. 

Reason (R) : Arnwtnrc controlled DC 
molo.rs hw~ higher sbrling tor<jue tlom 
field controlled motors. 
a. BoU1 A nnd R or1: inclivid1L1U)' true; uod 

R is U•e eotTt:Ut expbnntion of t\ 
b. Boll1 A and R 11re individually true but 

R is not the corTect e.xplaoation of A 
c. A is true hut R IS 1:11>-e 
d. A is rats.e but R is u·ue 
A>.~.,-tion (A) Gcn=l purpo;e 
d)namom"t.cr lypu Wallnlcler c.1nnot 
indicate the correct value or power al· low 
power faclors. 
Reason (Rl : The presence of sell~ 

jnducbnce i:n Ute prc..-ssutc. coil circuit 
introduces un error in lhe indicated v:llue 
"hich rncN>ase~ •llprecio!)ly will> decrease 
in f)O\\ c1· f3mor. 
n, 13otl1 A nud Ron: iudividuolly true and 

R i'l U1c correct explanation of i\ 
h. H<1lh A and R 11re rmli vidu:o\1, true hut 

k is not the c<nTctl <:~pl.tnatirin nl' A 
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c.. A is true but R is false 
d. A is fulsc but R is true 

20. Assertion (A) With lag·lead 
compensation, d1e bandwtdtb of the 
system is not:tlfutcllmuch 
Reasoo tRJ : The effect of lag WJd leud 
compensations at higb frequencies cant-d 
unc another, 
a 13uth A wtd R llte mdividually true and 

R is the currect explamuivn of A 
1.> Both A and R an: indi vidually tnte but 

R is tKttthe cot·rect cxplanmiun uf A 
c, A is true but R i:. false 
d. A is till>e but K is true 

21. Assl'lttOn tAl · For a slllble feedback 
control system. lhe zeros of the 
chara<teri.~tic equation must 1111 he locnte.d 
in the lelt-hal f of the S·planc. 
Reo.-.m (R) The p<Jle> of the cloS<'d·IOoJl 
tmnsll:r function 11rc the 7.Cros or the 
characteristic uquution. 
a. 13tlth A nnd R art fndlvitlually tn•c nnd 

R is the correct cxplunatinn ol' /\ 
b !loth A nnd R nrc iudlvidunl l} true hul 

R ;, mll the correct ~-xplanotion or A 
c. A is true but R is f.1lse 
d. /\ is tiJJsc hut I~ i.s tru~; 

21. Assertion (A) All t~e systems which 
exhibit O\•ershoot in tran~i~nt r.:sponsc will 
also exhibit resonance peal. in frequency 
resp<Jn~c. 

Reason ( R) ; Large resonance pcnk 111 

lft'qucncy response corresponds to n lnrgc 
overshoot in tran;ient response. 
u. Both A und ({ :lfC mdtvidually true and 

R ts the cNrect explanation of A 
b. !3oth t\ and R arc iodiv iduully true but 

R is notlh~ correct CJ.l'lunution of 1\ 
c. A i> true but R is false 
d. 1\ is lidsc but R is true 

23. Assen!on (A) Superc!lnduetiv!t) <lf 11 
supcrconducting mntcrinl can he destroyed 
by application of au external magnetic 
field. 
Rcnson (R) : II the applied magnetic field 
is greater than the ct·iucaJ mngneuc field nt 
a given tcmpcrnture which is more tiiHn the 
ls".msition tempcr<tturc.. •upcrconduclivlt}' 
Olin be destroy~d. 
a. Both A tutd R are mdividually true and 

R ts the c1>rr~ct cxplumuion of A 
b Both 1\ and R Hie indi,•idually true but 

R l~ not the correct c..~plunutitlll of A 

3 of l5 
c. A is true but R Ts falst: 
d. A is false but R is lruc 

24. A recttlier mstrument ts used to measure 
an altemaung square wave, of autplituue 
nlV V What is the meter reading'/ 
a, 100 V 
b. 70.7V 
c. I l l 
d. None oflhc abuw 

25 For dcJin111g the smnd~rd metre, 
wavelength or which material is 
Cl!t1Sid~red~ 
a. Nco11 
b. Krypton 
c. llcllum 
d. Xenon 

26 Consider the follm•i•1g statcn•cllts in 
<'OIIIIL'Ction with f~cdbnck in OOJitrol 
system: 
I With lUI II!Cr.:usc in li'mvard gain, the 

output value upproaches the input 
value Ill the c~e of negative lecdbnck 
closed-loop system. 

2. A negative leedback closed loop 
system when subjeored 10 an input of 5 
V with film ard gain of I and a 
feedback i.:ttin uf I gives outllut 4.99Q 
V. 

3 The tmnsfcr 1\ntcticm is dependent onl} 
hfl<ltl it> intcmnl structure nnd 
c<)tllpononts. ;utd IS independent nf Jhe 
input nppl icd to the system, 

-1 The overall gait• {lt' the block 1liagr~m 
shown is 10. 

R & 3 1 C 

Which of the sl3telllents gtvcn a\lnve arc 
correct ? 

a Only I and 2 
h. Only 2 ~nd 3 
~. Otily 3 and 4 
d. Only I nnd 3 

27 For a, disc.rete·Lime syst~m tu be stable, nil 
the 110les of the Z-ITI!nsfer tim~ti•m should 
lle 
a within u circle of I'"'' radiu~ 
b. ouL~ide the l'irclc of 1111 it rn<lius 
c. on left·hnlfofZ-planc 
d. ou rigbt-hulfofZ.planc 

28. 
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In the n"twori< shown >>bovc, \\'hat is the. 
current l in d>e direction shown? 

"· () 
b. 1/3 A 
c. 516 A 
d. 4 A 

19. With incrci>se in applied lrcqut ncy. the 
dicl«•tric loss. in a material will 
a, increase-
b. decrease 
c._ remain constaul 
d. become zero 

30. Consider the network Junction 
H(s) 2(s+3) 

(H 2)(s + 4) 

What is the steady-state response tlue In o 
unit step input? 
a. 413 
b. 1/2 
{:, 3/4 

d. I 
31. What is the en~ct of phuse lead 

curnrc.nsalor On gain CrtJssOVt:r fi"cqucncy 
(t~<g) and on Lhe bandwidth (ro~) 'I 
a._ Both nrc incrca.o;cd 

b. "''• is increased but ro. is decreased 
c. w,, is dccrea.~cd bm rob L~ inc.re.ased 
d. Both art! decreased 

32. Maid> Ust-1 with. Lisl-JI uml sekd lite 
c:Hrrect ~mswer using th~ toc.te given below 
the Lists : 
LiSI· I 
A. Bolometer 
U. flot-wirc Anemometer 
c. C-ty[JC aourdon Tunc 
D. Uplical Pyr01netcr 
Lisr-U 
I. Measurem<nt or temperature of II 

H1macc 
2. Measuremcm of high pressure 
3 . . Measurement nf t1ow of air arouml: an 

aeroplane 
"'· M..:asurern..;nt nf pow~r at 500 M l-1~ 
5. Me<>Suremcnt ol' migular position 

A ll C 0 
a. 1 3 5 J 
b. 4 2 3 

33. 

34. 

c. 
d. 

2 
4 3 

5 
1 

3 
~ oi l S 

What is the r.ange lor n J.!c digital meter'? 
2 

" · () Ill 1999 
b. 0 to 1500 
c. 0 Ill 999 
d. 0 to 19999 

~~ 
L:.::J 

Which one nf U1~ !(,I lowing 1$ represented 
by thl' circuit shown above? 
a. DeSuuty bridge 
b. Anderson bridge 
c. Hcavisidc-Campbell bridge 
d, Ht~) hridgt 

35, What should be U•e maio characteristic(s) 
of tht null detector in a bridge 
me-a~urement'! 

I . Accuracy 
1. Precision 
3. Sensitivity 
4. Resolui inn 
Select d1e correct answer usiJJg the code 
giveu below : 
"· On ly I and 2 
b. Only 2 and 3 
c. Only 3 and 4 
d. Only 3 

36. A moving-coil inslmment gives li1ll· scale. 
deflection f<>r I mA and h<>S n re~istancc of 
5 n. If a re.istsnce of0.55 n is coonectcd 
in parallel to the instrument. what is the 
mnximnm valne of current i1 can measure? 
a. :5 mA 
b. I OmA 
c. 5U mA 
d. I 00 mA 

37. A single ~li(Jc wir~ is us~d for the 
mcnsu~menl ,If l'Urrent in a circuit. 'l he. 
voltage drop ~cross a standard rel;istaoce 
of '1.0 0 is balanced at 70 ~m . What is the 
magnitude M the ct~rrcnt, il' the standard 
cell h"ving nn e.m. l'. ol' 1.45 volts is 
balanced at 50 em? 
a . • HI9 A 
b. 2.65A 
c. 1.03 A 
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38. 

39. 

~I. 

d. 1.45 A 
When re~ding i~ lnken ol half scale in lhe 
insu11ment. tbe error os 
" · ""•clly ~<tualto half of fuU·se~~ lc ~rroo· 
b. etjU. I lo full .. calc rtmr 
c. IC<>s limn fulh""lu ~rror 
d. morc lhan full-seale error 
1\lolcb J.~,t-1 with l.i&l·fl :mel ~elect th~ 

C(>rreco on.-wtr Wl•og the ccxlt given helow 
the LiM.• : 
List- I (Puratuct~r tu be uwusured) 
A. Avcrngo value of cttm:ml 

[l. Ql\ IS voluc Qf Clll1'et11. 

C Prequency of a wave 
1), Strain gauge resistance 
IAOii· ll ( hl>lrurnentlu bt• used) 
I. Scl.f-baloncing bridge 
2. Wi<lll bridge 
3. P~JC •nuueter 
.4 . 1\ttoving·lron ammeter 

A f3 (' 
.. 3 4 2 
h. 
c. 
d. 

2 
3 
2 4 

t> 
J .. 
4 
I 

l\btcb Li.t·l wiU1 Lisl-II :wd select lhc 
co!Tecl -.nswer using the code _g;ivon below 
the l,ist~: 

Li'll - I 
A. Di,gitnl Counter 
B. Scl1~ing Brid,gc 
C. Megger 
D. Spectnrm Analyzer 
l>i<t-11 
I. Measurement of hnrrnunie.• 
i. Measurem~nl of fr~1uency 
3. Measurenu:nt of dieleclJ ic loss 
-f. ]\.fctsSUI Cf'f'ltmt c.)f i.tt~ll ):&titm n.\o;i~l.lhtCC 

b. 
c. 
d 

.\ n c n 
\ 

2 
l 
2 

3 
4 
4 

~· 

3 
3 

4 

2 

I 
2 
l 

M•i•h of the foU<m ins ta~tun; limit the 
d<>Oootion of drc> I>Oittter vf u Pl'vi}.1C 
instnrmcnt to nbout 90"? 
I ll~ damping me~hanlsm 
2. Linearity of Uoe magnetic field in 

wbic:b tJu: coil move.~ 

3. Contml spring. arrungL-':fUc:nt 

42. 

-14. 

45. 

s "' 15 
4, S~pe of Uoe polo !hoe of the 

horseshoe m"8J1et 
Seleot !11e C()O'eCt :tnswer using the code 
giw n below : 
a. Onl)' \ and 3 
b. Onl)' 2 and ~ 
c. Only2 and 3 
d. Only I and 4 
Which of 1hc folltJwing i{odil."lling 
instruments hM~t>vc lincar s .:11le 7 
1. Moving-u'On meter 
2 Pcrmarumt magnet mm"lllg-coil metm 
3. Thennocouple meter 
.!. Rectifier ty pe meter 
Select !lu) correct answer using the code 
giv.:n below: 
a. Only I uttd 2 
b. Only 2 and 3 
c. Only 3 and ~ 
d. Only2 
A sinnsoidol voltage of 1 V r .m.s. v;~lue at 
10Hz. is applied across the two l~ttuillll.ls 

of a PMMC type ofvollnoetcr. Wlut is Ute 
deflection of the pointer? 
;,, 'I ern vnh 
b. I volt 

c.. .fi voltA 
d, The p<>inter o~cill:ote.<; MOund ?erel voh 
~t. tch List-! with List-ll aud select the 
con't:cl ~uJswa- u:siug U1e cod-"' glven below 
tbc Lists : 
List- 1 (l ustrum~nl) 

r\. A. PMMC ' oil meter 
1;1, 13. AC' ammelor 
\'. C. \ uTT'enLiransformer 
D. D. Energy rnctcr 
List-U (Error) 
I. Eddy current 01'1'01' 

2. Pba•e •rrgle error 
3. Braking •yslem error 
4. Tempernnrre error 

A 13 C 
a. 2 3 ~ 

b. 2 
J 
3 

~ 2 4 3 
d. it 3 2 
MMwell'~ induclance·o:t i>O~~"not: bridge 
is used for measuremcm of indutumce of 
• · low Q coils only 
b. medium Q coils on I) 
~- ll igb Q coils only 
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46. 

47. 

.19. 

50. 

51. 

d. low ond medium Q coils 
Which one of the following statements 
does not stale lhal el.:ctJustDtic field is 
I!OOSt;rvativc'l 

n. 1 he curl of E is identico II y zero 
b. TI1e pott:ntiol. diiTercnce bet11een two 

poinL'i- is zero 
~. The ctcctr~t~tie field i~ o gradlent of a 

•ealar potential 
d . Tbe work done in a c.losed pa~l ins ide 

lh~ field is z~ro 
In (To<: •pace. if p = 0. tbo Pois!nn· ~ 
equatitm hocomes 
o. lvfaxwelrs divergence oquotion ll·&<o 
h. l,oplncian CXJUotion \' 2 V : () 
c. l(ir.:.hhoff>s voltage equation '£.\1 0 
d. None of the above 
What is the magnclic tield due hl an 
infinite linear cut~nt carrying uondu~.tor'? 

a. H ~ Jl./ A I''' 
'1r.r 
I 

b. !I : --A I 111 
2nr 
t tl 

c. 11 ~-· - A m 
21 

d. f/ : !.-J ,., 
r 

Equation \;.iJ = () is based nn 
a. G:ru.~s · • L..~" 
b. L<:nz's Law 
~ Ampere ·s L"l' 
d. Continuity E<Juiltiou 
Sphere of rnditl~ a with n unlfom1 chnrge 
density p. Clm~ shall have electric flux 
tleru~ily at 1' = a, equnllo 

(I ' u. - 1) •• elm 
' ' , 

b l (' I 
. --;; Pti '· m 

•' 

(I • I ' d. - f) .. t , C m-
4 

Which of the following is zero as applied 
lu ~lectronmgn.:ti" fields'/ 
n, grad div A 
h. div grad V 

c. div curl 'J 
d . curl curl A 

52. 

54. 

55. 

56. 

57. 

58. 

6 u l IS 

Image theory is ~ppUcable to prohlcm~ 
involving· 
a. eiccU'Osl.11ic field on I) 
b. magn<lust•lic field only 
c. lNih elcctro.~l>l ic ood oltagneWsiJttlc 

fieltls 
d. neither clectm•tatic nor magnetostntic 

field 
Whot i• the force on o unit charge moving 
with velocity v in presence of electric 

field E and magnerio.field B ? 

a. 1£- l'.B 
u. £+ ;;.B 
"' fi+B c 

d. E: +¥ e 
Si~ capoc.itors of dUferent capactlances c,. 
Cz. c,. C;, c, and c,; ""' conncd<d in 
series. C, > C1 ~ CJ > C. ' C, > c .. What 
is the total e>p"citnnce olmost equ:ol to ·1 
a . C, 
b. (\ 
c, c. 
d. c, 
Where is Lbc Lop lace ·s c~uJitiun vulid7 
o. Only in free >poce 
b Only in conductors 
c. t Jnly i11 charge free dielectric re&~''"" 
d. l)nly in collitiet~ lxlllnlled un ull ~ides 

by conclucting w•ll~ 

Plane y • 0 Cllrri"" a uniJOrm currml 

density 301: mN m. At Cl . 20. 2) whnl l~ 
the magnetic tield intensity'/ 

>, - Jj/ln N m 

b. 15/onA/m 

C!. 18.8Sj mN m 

d, .25 IIIlA/ Ili 

Etluiput.:nliul surfac.. •bout a Jl"U' uf 
aqua] uno C>ppooila linoor chOJgcs exist in 
whal form·t 
"· <'<mcentri" sphc:re• 
h. Cone.cntric C) liml~ 
<!. Non..:.onc .. tlric cy linders 
tl l'l~nes 

\Vhol due• lh1> function ~x-vut ) 
Nprcsenr? 
a. A !!lalionnry w;,ve 
h. .A.. Wu\'t motion tn a reverse direction 
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59. 

60. 

c. A wave motion in~ forw~rd direction 
d l{ol n lraYell ing wave 
111e materio Is to he used in th" 
wanuUclurc ur a standard I'CSistanc..:. 
should be of 
a. high resi•tiviry :md low lempernturc 

COdfliciem 
b. low resisti\ ity 
e. hi&Jt lempe111l~ro wofficiont 
d. low t'C<i•tivity llttd bij!h tcmper:•tun: 

coefficient 
What is the Poynting's vector on the 
surface of a long 5lraight conduo.tor of 
radius b nnd condui.;livfty • whiclt CO!rrie~ 
c.urrcnl l in the z..dir~Xtion? 

J' 
a. - I 

2mr'b' 
t' 

h. " "' ,,. 2rnr·b· 

t' 
cj U11ht. I : 

I 
1 . (. __ ,, 

2nb 
Motch Li•t -1 with f.i•t -11 and $el..-cl the 
correct anS\\er lk'!ing I he codo given belu\1 
th<> Lists 
Li•l - 1 (Mat~ri BI) 
A. flo 
B. Mn0Fe10, 
C MgUI'eoOJ 
1) . NK>FezO, 
List · II ({'uri• TcUIP"t·at ur•) 
l. 783K 
2. 523K 
3. 863K 
4. 10.13K 

A 11 c LJ 

"· 2 3 4 1 
b 4 j 2 3 

"' 2 I 4 :: 
i l 4 J 2 

62. Consider thu folhl\1·ing slot"m•'tlls 
regarding EM wove; 
1. An BM wnve ind dent on a perfect 

dielectric i~ partially tr31ism1tl.ed nnd 
partially roflcctcd. 

2, An TIM 11nve inc.ideot on • pcrtec1 
conductQr i• fully reflected. 

3 When m flM wove L< incident from a 
mot'" dense ot.:diun1 to less dense 
medium ol on angle cqunl to or 

63. 

64. 

65, 

66. 

61, 

7 of 13 
e.'(ceeding the criticol angle. ~tc \VO\'C 

sutl~r. loL'Il inf·emol retlection 
Which of the statements given above are 
con'del 'I 
lL Onl)' l and 2 
b. Only 2 and 3 
c. Only I and 3 
d. l. 2 and ~ 
111 an inlrin~ ic semiC<rnduotor, !he numher 
of elcctrom is cqWJlto Ute number of hoi"" 
at which temperature? 
a. 0 K 
b. o•c 
c. H •&h tem (letature 
d. Alltemperatures 
Elemonl< c:m r<oacb :a stnble 11lumic 
structure by 
a. losing eleclmn~ unly 
b. snining electmns onlr 
c. los·fn or gaining or ~h~~ring e lectron; 
d. collislou~ hclween 3U>rns 

1lte vulues of radiati,•e ood non-radiative 
lifotitnc of rniuotity cnrriors m • 
semioonductor are 50 ns ond ll)() ns. 
respectively What ts the effective 
lifetime? 
ll, 122 us 
b. 150 us 
c. 33.3 ns 
d. 75 ns 
Maloh l, ist-1 (Porameler) with Li:st-D 
(Unit) and sel.e<:t the c.cn·rect answer using 
u,., cod~ giVon bdow Lhu Lists : 
List- 1 
t\, Bolt7.tn(ln const:tnl 
l:l. Permeability of free space 
C Permittivity of fre~.space 
o. l'"lvbility 
List - U 
l. ft~todiMillrc 
2. um11\·olt - se<:ond 
3. henrytmctre 
4. c-m1 second 
s. elcciJ'Un voltll.:cll'in 

A B (; D 
a. 5 2 I 4 
b. I 2 5 4 

c. 5 3 I 2 
d. I ' ~ 5 2 
m-v <lilny •emiconducl(lr cryst>llizero in 
"hat fcmn'l 
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68. 

69. 

70. 

71. 

a. Simple cubic structure 
b. Body-centered cubic structuro 
c. Zinc blende structure 
d. Wurtzite slnJcture 
Match List-I (Term) with Lisr-11 (Concept) 
and select the correct answ.:r using tho 
code given below the Lists : 
Lis t-1 
A. Norton equivalent or one pon 
B. Open-circuit uutput admittauec 
C. Reciprocal network 
D. Transmission parameters 
Lis t-11 
J. Network where loop and mode 

equations have~ ;-ymmetrlc coemclcnl 
maLrix 

2. Hybrid parnmeter h12 

3. Parameters where V1 and 1, ar• 
expressed as (unctions ofV, and ·b 

4. Currem source in parallel with 
Thevenin im pe<Jance 

A 13 C D 
a. I 3 4 2 
b. 
C, 

tl. 

4 
I 
4 

2 
2 
J 

4 
3 
3 
1 

1\ system 1\mclion hos R pole at S = 0 and a 
zero at S - - 1. The constant multiplier is 
unity. For an excitation s in l. wllat is the 
sre;~dy·state ,...sponse ? 

a. J2sfn(r+45" ) 

b. J2sln(r-45" ) 

c. sin(t-45• ) 

d. siu t 
, II(.•) s I 3 

(I svstem funcnon N(s) =--=--
. J(s) 4s+5 

The svstem i~ ioitiallv nl rust. lf the 
excitation i(t} i~ a unit ~c~. wh ich of the 
following are tlte initiul and steady-slllte 
vulues ofv(t)? 
lnltiul Value 
a. 0 
b. IN 
c. 3/5 
tl. i/4 

Steudy-~tate va lue 
315 
() 

1/4 
315 

72. 

73. 

74. 

got 15 

v.H • 

In the circuit shown in the ligure abo\'C. 
for what value of C will the current I be in 
phase with the sinuSQidal ~ource voltage 
V, = s in2 t'l 

.!. L" a. r 
4 

b. .!_ F 
2 

c, I F 
72 

d. I F 

In the circuit shown 1n the figure above. if 
I, = u(t) A. eben what are the In itial and 
steady-state voltages across tl1c. capacitor'! 
a. I V and I V. respectively 
b. I V atld 0, respecti vcly 
c. 0 and I V. respectively 
d. 0 and 0, re>pectively 

• 
·-~---, 
~ 

l L 
'• 

In the drcuil shown abqvc., the constant 
current source of value I is switched on at 1 

U. What are the. values of cu~nt• Ia and 
il all = (), with zero initinl conditions 7 

i, jl 

a, I () 

b. 0 I 

c. 
R, 

I R, I 
R, + R, R, +R, 

d. () 0 
200 SOQ 

In the circuit shown In the figure given 
ab<)ve. t11e switch is op~ned al l = 0 af\er 
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75. 

7(>. 

77. 

78. 

having been closed for a long time. What 
is the current U>rougb 50 n resistor? 
a. Je l ' l t~u t 

h. 3e 111on 1 

c... 3e- ttJH 

d. 3e 16(1 1 

Consider the following stntcmcnts 
The gain cross-over point is the point 
wMre 
I. I he magnitude IG(jl•o)j = I in pol or plot 
2. I he magn.ltude curve of C(jw) ems"'" 

zero dB line in Booe plot 
J . magnitud~ vs phase plot touches tloe 

zero dB loci in Nichol's chnrt 
Which of the statements given above nre 
correct? 
a. Only I ami 2 
b. Only I and 3 
c_ Only 2 aod 3 
d. L 2 aud J 

What is the open-loop transfer function for 
a unity feedback having n>ol locu$ shown 
in tbe above figure? 

a. 

b. 

c. 

d. 

k(.v + 5) 

(.<+ I )(s • 2) 
k(.v I J} 

(s < 5)(.v + 6) 

k 

·'("+ l)(s ·•5 ) 
k(,l + 2} 

(.<+1)(.<+5) 
The transfer function of a phase lead 
compensator is found to be of the fonn 
.S-1· -
----' and that or a lag competismor to be 
•'' - _p, 

of ~1e forn> •+=, 
~· + PJ 

Then which of tl1c followitlg conditions 
must be satisfied? 
:L z, > p1 and z,> Pl 
h. Z j > p 1 Und Z2 < p~ 

c. z, < P> ru1d z, < pz 
d. ~, < llt and 7~> P> 
Given 

80. 

81. 

82. 

y = x1+ x:: 

What is 1he transfer y/x ? 
k(s + l) 

a. . l 
s' + 2s +,r + l 
A(.>+2) 

b. ' s +s+ I 
ks 

..... 
s'+ 2.<+1 

k d. , , _.::_-,-
.f. +., + l 

'' ol 1.) 

An clectromuchaniettl closed-loop control 
system has 1 he tnmsfcr function 

q .<) k 
R(.<) s(~<' - .<+ 1)(.<+ 4) + k 

Whicb one o flhc tbllowing is corrett? 
a. TI>c system is s1able for all positive 

values ofk 
b. The system is unstable lor all values of 

k 
c. 'I he system is stable for values of ~ 

between zero and 3.36 
d. 1lte system is stable for values of k 

between 1.6 and 2.45. 
A part icular control system y1elded a 
steady-stare error of 0.20 filr unit step 
input. A unit integrato r is cascaded tO this 
system and unit ramp input is applied to 
this modltied system. What is the value of 
stcauy-stmc error fbr th is modilied 
system? 
B. 0.10 
b. ().15 
c. 0.20 
d. 11.25 
In order to recover the original signal from 
the sampled ou.,, what is 1.bc cond itiou to 
be satisfied lor sam piing Jrequency o13 ond 
highest frequency component rom 'I 
a. Ctl111 < <0~ -s: 2rom 
b. w~ ~ 2wm 
C.. (_tl ,. < N m 

(f, CO.s-=- i'l)m 

The characteristic equation of second­
order sampled date system is given by 
P(z) ~a,~.-+ a,z. + aO = (1. a,> u. 
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83. 

84. 

What are th~ sbbilily constrain~!; for thlA 
sy.tem 'I 
I. az ~ a, ~ •• 0 
2.. uz- n, ao -» 0 
3. I!,, • 1 

4. !•.. 0 2 

5. (ao) 01 

Select the correct an•wer u>ing the c;<1rle 
g;ven t•elo" . 
a, Unly L 2 aud 3 
b. Only l 2 and ·I 
c, Only l. 3 and 5 
d. Onl~· 2. 3 and 5 
Consider the following statements : 
I. For a linear discrote system to b~ 

st.1ble. oil ~'" rollt~ Ill' the cllaractcrl~tic 
e<tuJlLion 1 I Gil(~) = 0 should be 
inside lh<: unit circle. 

2. ·n,., Bode diagmm of n sampled dnta 
system can be constructed using 
bilinear uansformation. 

3. TI1c t'OOl locus t'ccbtt i<tuc cnn be used 
for .<umplcd <l1ta system without 
requiring any rn<Jclilication.•. 

Which of the slMctncTifS given above isiarc 
corrcc.t ? 
n. Only I 
b. On I} 2 ond :l 
o.. Only I ond 3 
cl. I, 2 and 3 
Match Li•l·f (Nature <lf F.igen value) with 
[, i,st-11 (Nature of Singulor J>oint) and 
;(O)ect lhe cotTcct :.n~Wc.\f u~jng tl•c cudc.,_ 
given heiO\< the Lists: 
l.ist-1 
A. Re;tl. negative and <fislbt~t 
B. Reo!, equ:~l ~ul opp<Jsite in >ign 
C. Purely irun~inary pou· 
D. Complox conjuwote pair 
List-U 
l. Centre 
2. focus pot"r 
3. Saddle point 
4. Sl~ble node 
5. Un;t.1bk nnd~ 

A 13 

•• l 2 
b 4 J 
c. I 3 
tl. 4 2 

c 
5 
I 
5 
I 

D 
3 
2 
2 
' .• 

85. 

86. 

87. 

88. 

10 " ' 13 
Which one of the Jollowillg statements U. 
n01 relat.ed to limit cycles (phenomena) 
found iu non-linc.<r ~ystems? 

a. They ••~ oociUalions of JLxcd 
amplitude nnd period 

b. They """ undesir:oble. However, they 
c.1n ba tolerated if mognitudd is within 
tlcsirable limit 

c. Tite)' are indc'f'<!tld<:tlt of initial 
conditions 

d, lilight chon!!" in parameter, destroy~ 
the osc.illatioo 

1bt tff<>'l of tachometer reedbuck irt • 
control s~.stcm is to rcdtWc 
3. only- time cc>u~lnnl 
b. only gain 
c. damping 
d. both gain ruod bJtlO oonstnnt 
Jo.,J:IIcb Li!!l-1 (Applk"liou) with List-11 
(Control S}"'tom Component) Jnd select 
the correct ~nswer ming lha code g iven 
below the Li•ts : 
List-I 
A. Me:tsudng mdination of fwmes in 

luc.rti:sl n:tvig:llion systetn 
B. U!icd as· an octuator clement in 

computer printer 
C'. l'ur low [lO\\el' ~ppl icaliuns 
l..i>t- u 
I. G yroocopc 
2 Sa·vornCtcr 
3. Stupper Mot.or 
J . Schrage Motor 

A B (' 

a. 2 " ~ 
b. I 4 2 
c. 
d. 

I 
2 1 

l'\faldt List·l with Li~t·II ami select tile 
c:orrec.t answer us ins the code gwen below· 
the Lj•Ls: 
List-1 
A. Synchros 
B. Operational amplifier 
C. Stepper motor 
0. Tache>-generalor 
List-11 
1. ('Qnlrulll:r 
2. Error clete<:lm 
3. .-\cltlalur 
4. Feedback. cl.,monl 

A .B C D 
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89. 

<)(), 

91. 

112. 

a. 3 I 2 ·I 

b. 2 4 3 I 
c. J 4 1 I 
d. 2 I 3 iJ 

c 

Por U1c feedback system shown in the figure 
above. wbich one ofthe foiJowiug expresses 
the inpur-output rebtion CIR of the ovcnJII 
syslom 

G a. 
1- FG+GN 

b. 
(/ 

I+FCi-GN 
FG 

c. 
I ·>FGH 

d. 
GN 

1-FGN 

Al l = 0. the switch k is thrown from b to a 
of d1e circuit as shown above. Whm are the 
values of v(O' ) and i(0)2 
a. 50 V.YOmA 
b. 50 V. 100 mA 
c. 50 V. 110 mA 
1.L 50 V, i 20 mi\ 
An R·C series circuit, inilially ar rcs1 hn.< a 
Slep vohoge signal. l11e response v(l) 
across C is v(l) = I - e ·" . If now I here is 
an initial voltag_e a1 C of 3 volts. whar is 
v(t) forth~ same srep sigmll? 
a. I + 3e .. 3' 
b. I + 2e " 
c. 3e 11 

d. None of lllc above 

10 10 

~~~OJ" 
In the circuli shown in rhe ahovc figure. 
e1(t) = .Jj COS( WI -1- J0°) and e2(t) = 

93. 

94. 

95 . 

96. 

11 or 15 

.J3 tsin(<•ll- 60°), Whal is lhe vollngc v(t) 
across d1e In grounded rcsis1or ? 
a. {cos ~>t) V 
b. isln {~ll + 30") ~ cos (WI - 60' H V 
c. ~I L90 '\V 
d. U IIV 

l'or th~ nelwork shown as oi)ove. when I = 
0. V - 20 V and when R - O.r - lOA. If I 

now R 7 3 n. what Is the value of the 
ctlrrenl I ? 
a. 6.67 A 
b. 6.0A 
c. 4.0 A 
d. 10 A 

Nonon equiva lenl In the nelwork N In the ' 
left of AB is a cu relil source 1, = ~ A i 

from B loA. ({,= m. The currenr 1hrough 1 

R when it is connected across AB = 2A. ' 
What is rhc valucofresislance R? 
a. 1n 
b. 20 
c. 30 
d. 4n 
In a series R·L·C circuit. rhe ~1a.•imum i 

voltage across the capacitor occurs at a 1 

frequency 1 

a. d!lublc the resonant frequency 
b. equal to rc.sona111 frequency 

c. J2 limes 1hc resonanl frequency 
d. below 1he resonant fre.quency 

In 1he circ;ull shown above~ what is the 
voltage across 5 n resistor 'I 
a. - 30V 
b. 30V 
c. 1:!50 v 
d. - 1250 v 
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97. 

98. 

Consider the following u<:twork functions : 

(s' +l){s1 +'1) 
(·"' +3)(•' +9) 
(.•·' +I)(.<' +9) 

2. 
s(.11t-4 ) 

, .r(s' t-9} 
·' (.1' + I )(.v' t-4) 

,f(s' t-4) 
4. ) (s' + 1 

IVhich of Ult' above fw.1clious can 
represenl 1..-C drivmg-poinr immltlances ? 
a. Only I ancJ 2 
b. Only 1 and 
c. Only 1 and 4 
d. Only I and 3 
1\ sc1ies R-L-C circuit exciled by a 100 V, 
variable fre~uency source. has a resistance 
of 10 0 and an inductive reactance of 500 
at I 00 Hz. If U1c resonance frequency is 
500 Hz. what is th.e voltage across the 
capacitor al resonance? 
a, 100\1 
b. soov 
c. 1500V 
d. 5000 v 

99 What is the ·n·ansfer nmctlon of n system 
whose impulse response is e 11 sin 21~? 

13 
a, 

.r'+6s+l3 

1 
c, , , ___;:;_= 

,'( +6.\'-+13 
5 d. -,,,--:-­

\ ~ +6,\' + 13 
100. Cousider the following statements 111 

connection with the propenies of R·C 
impedance functions: 
I A II tho poles and 7.cros are simple 
2. Poles and zeros ime.rlace. 
3. Poks and ~eros are located on the 

negative real axis of tl1e s-plane. 
Which of the ~rarcmcnl$ given ahm•c aft 
con·ect? 
a. I. 2 and J 
b. Only I and 2 
c, Ortly 2 atld 3 

101. 

102 

103. 

d. Only I rutd j 

Z( v) _ 2(.;2 t-~)( ,,' +9) 
.<(.v•t- 4) 

12 o [ 15 

synthesized iuto Cauer first form as 

~ I( ~H 

a. 

c. 

d. 

I ' 2' 

lf Lhe dri ving-p<)int impedauce Z11 of t11e 
network shoWlr 111 the figure above is given 

by 7.11 : k, (x+J) then what is lhc 
.<+8. 

dri ving-poi nt hnpedanoe L.u ? 

a. ~s(.r+:j 
,\+.'I) 

b. ~;., ( st-5) 
,\ +8 

c.. k, (.r+~) 
~ ,<:+.) 

d k,(·'+8) 
,'1 +5 

(~, and k, are scale factol's) 
Wbat is tlte series resistance required 10 

eX! end the 0· 1 00 V range of u 2000() 0/V 
meier to 0- J()OO V'/ 
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o. IOMO 
b. 16 Mi2 

c. ISMO 
d. 20 MO 

I 04 The volllJ!'c cot! tlf a singlo-phust- house 
str11cc energy meter 
a. I> Jughly I'I!'Sistfve 
b IS h1gbly mdUt'LIW 
c. is highly cap~cillve 
d has o phn.-;e nngle cqunl l1l load power 

factor angle 
105 Which of the fotlowinl! ettn be 

UsOOfm11d1fiCd lor rncasurcrnerll of11llgUiar 
speed 'I 
I LVOT 
1 MagnetiC ptck-up 
3. Tncho-gcncratur 
-1 Stram gnuge 
Select U1e coi1\,Ct ooswcr usmg lhl' Cl'de 
g1vcn bel01v 
a. Only I and 1 
b. Only 2 ruJd 3 
c. Only .l 

d Only 2. 3 and -1 
lt\6. Ple7,.(>-elcctric crystul •• gencml l) 

empluyed for the measurement of which 
one of the following'! 
a. FIC\W 
b. Velocll) 
c. AccelerntiOil 
d Tempemture 

1117 In m icrowuvc tciemetl) . repeater stnuoos 
are required at evc:ry 
11. 2 km 
b Skm 
c. 40 ~m 
d 100 kin 

I ll~ Dataacquisit1on systems= usuall) ot' 
IL ana los t)•pe 
b digital l)1JC 

C. IJltCjlf'~Ung type 
tl hybrid type 

I (l'l. II successrvc appro-.;rmat1on AID com crier 
h9s a rcsoluliton of 20 m V What •s iL< 
d1gital ourput lbr an analog mput of 2. 17 
v •) 
a. 01 1011011 
b 01101101 
c. 011010 1 
"- 011 10 1011 

1; of I < 
110 A doctor 15 usmg a d1gnuJ clmicol 

thennomcr~r. •~h1ch emr loys un AID 
convener. fhe converter provides Jbr botl1 
±1 e and - 1 e reference iopuls in pluce of 
only +ve and ground potential reference 
ltlpUI~. V.; ; 2,16 V ttnd V-.,_ = I 85 V 

The ompliller used for the convener mput 
gcncrm~ signal of 20 mV 11cr •f ,,f htldy 
tempermure. ll1e t'O•werter output IS 
bl't\1 ccn 00000 and II Ill. Which one of 
the followmg fs correct'? 
a. lltc thermoml'tcr range is '1 25 •r to 

lOS •t 
b. llle thtriiiOillc:Jer runge IS 46 °1' to 216 

"f 
c, Th" themmme1er range is 0°F Jo 108 

•r 
d The thermC)meler cannot he used 10 

measure body temperature 98.4°1' 
Ill Which une nf the following bridges cnn be 

used to construct u harmomc d1sturtJon 
analyzer" 
I. Maxwell bridge 

:!. Hay bndgc 
3. Schering bridg.: 
-l. Wien bridge 
Select the correct an•·wcr tormg the code 
gi vca below : 
:1. Only I and ~ 
b. Only 2 and 3 
c, Only 3 tmd 4 
d. Only4 

112 One C) clo of a ~quare wave signol 
o~rved on an o!<Cilloscope IS found to 
ottup) 6 em ut a ;cale sening llf J(l~ts/cm 
What is the J.'ignal li~qucncy~ 

113 

a. I 8kHz 
b 5,55kll z 
c. IN kH1. 
d. 55 5 I. lit. 

-<X 
-<" / 

The S1gnnl now grnph shown abo\ e ha~ M 
number of forward palhs and I' number of 
ind11•idual IO<JI:IS What are their values? 
a. M;4nndl-'=2 
b. M ; 6 and P = 3 
c, M ; 4 ond P = 3 
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I 14. 

11 5. 

116 

d. M = 6 and r = 2 
Mut~h List· I (Polar Plot of System) with 
Lisl· ll (System Type) and select tho 
con·ect answer using the code given below 
the Lists : 
List I 

A. 
~~ 

B. 

c. 
Li>t· ll 
I. Type 0 
' Type I 
3. Type:! 

A 
a~ 1 
b. 2 
c. J 
d. I 

--~ 

·r ... ,., 
.... 1 

u 
3 

2 
2 

tm 

) 

c 
2 
3 
I 
3 

U•· 

What is the uppi'()Ximnte value of the gain 
margin in the Nyquist diagram ttiven 
above? 
3. 0.67 
b. 3.0 
c. 1.0 
d. 1/3 
fl sec-ond-order control system has a 
transfer function 

C(.l ) _ w1 

R(s) s2 ~ 11Jw,.< -w; 

roo· unir srep inpuL maJdt List . I witlt 
List- Jl and select the COJ'rec1 811$\\cr usin~ 
the code giw n below the 1,1sts 
List- I (Time Domain S peciOc:llion) 

11 7. 

118 . 

A. Rise tTme 
B. Peak time 
C. Pea~ overshoot. 
D. Seuling time. 
List -ll lE~pre5sion) 

t -· (~1 ;r - an 
IJ 

1t 
2. 

w,./1- 6 2 

( ... ,,i'7) 
3. t! 

4. 4 

&u. 
A 

u. I 
B 
2 

c 
3 

D 
4 

b. 3 4 I 2 
~ 4 3 2 
d. 3 2 I 4 

I ~ of I S 

Consider the following statements in 
connection with the addit ion uf a pole ro 
1he forward palh lrnnsfer fimct ion: 
I. Closed-loop system becomes less 

'table. 
2. Rise time of the system increases. 
3. Bandwidrh of 01e system iucn:ases. 
Wh ich of' the swtemenls given ahove are 
corr.:ct? 
a. Only I and 2 
b. Only 2 and 3 
c, Only I ao1d 3 
d. 1, 2and3 
l'hc open-loop rrnnsrcr function for uotity 
fl:edbnck system is given by 

5(1+0.1s) 
.<(I + 5.v )(I + 20.<) 
Consider rhe following statements 
I. ·n,e steady-stat..' error for a step lupUI 

ufmag.nitudc 10 is equal to 7.Cro. 

2. 11te steady-slate error for a romp inpul 
of magnitude 10 is 2. 

3. nlt st~dy .. slale error tbr ~n 

acceleration inpui of magnitude 10 is 
intinltc. 

Which t>f the ' latements given above "' " 
corre~t? 
a. On ly 1 and 2 
b. On ly I and 3 
c. Only 2 and 3 
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d. 1,1 and3 
119, Match List-1 (Nyquis t Plot) with List-11 

(Prequency Response) and select tile 
con·ect answer using 1he code bri ven 
below! 
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120. 11te Nyquist plot of a system is sketched 
below · 

. 1111 

Com:spondil1g to tltis plot, what is flte 
open-loop transfer function? 

k 
a. 

(l+s't;)( l +.•T, )(J +s1;) 
k 

b. s(l+s7; )(1 +s7; )( t +.v7~) 
t. 

c. v' (t+,v'/ 1 )( 1 +s1~) 
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