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I ELECTRICAL ENGINEERING I 
PAPER-I 

I. Match List I (Compuncms) with list II 
(Tmnsfer fimctions) and select the correct 
auswer: 

2. 

3. 

List I 
A. ac servo mmor 
B. Field controlled de servo motor 
C. Tacho generator 
D. [ntegrating gyro 
List II 

I. K 
,.-(1+.-r. ) 

, K .. 
1(l + ;·r. )( I+ ,,'1'.,) 

J. Ks 

4. 
1\ --

l+sr 
A B c D 

a. I 2 3 4 
b. I 2 4 3 
~ 2 I 3 4 

d. 1 I 4 3 
Consider th~ filllowing sample,! Jata 
systems: 

T T 
1111) 

2. 

R(>j (I - . -• J I--
3. 
Which of these systems are s imi lar? 
a. I and 2 
b. I and 3 

"· 2 and J 
d. 1.2and3 
A two-tan~ system is shown in Figure- I. 
l'he electrical equivalent of this system is 

4. 

5. 

~- t ?---·}---~ 
,.. 'l l 

I I I 
i 

~ 5 j= 
a, • 

~ 
¥# 

~ f + 
v 

b. -
' 1 

,..,._.,,. 

t ~ i 

I c. . . 
+ m" 

3 ~ j= v 

d. -
For lhe system + a.x,x ± bx = 0. the 
equation for ~le phase-plane isocline or 
slope m is 
a. m2 """~'" am + h = H 

b 
bx 

. m = -ax - -
X 

bs c. m= ax+ -
lt 

d. m2 
• axm + b =- 0 

Por the determination of stability of a 
nonlinear control system by the Descri bing 
Function method. the plots of C (jut) and 
- I I Nix) are drJwn as shown in the 
given figure for an input x =X sin mt. The 
types of Umit cycles at Ute points P and Q 
will be I"C$pcctivcly 

- ..L .... '""' ""'· ),, 
a, stable and stable 
b. stable and unstable 
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6. 

1-

8. 

c. unstable and stable 
d. unstable and unstable-
!\ closed-loop system is S~I)Wn in the 
given fi_gure. The noise rransfer function 
C(s) 1 (s) [C.(s) • output corresponding 
to no is~ input N(s) is lipproximatcly 

R(s) 1 C(s) q,1 
0 

- H1(•Y. H1tsl 

"''•) 
1 

a. for !G1(s) ll1(s) 111(s) « I 
G(S) 111(5 ) 

b. 
1 

tor 0 1(s) l t ,(s) H~(s)i » I 
H,ls) 

I 
c, fur (G1(S) HJ(S) H,(s ll»l 

H1(s)ll 1(s) 

d. 
1 

for IG,(s) li t(s) 1-f ·(s) 
G(s)H, (s)H,(s) · 

<~ I 

For the block diagram shown in tho given 
figure, the limiting values ofK for stabllhy 
of inner loop is found ttl be X < K < Y. 
The overall S)l'1cm will be stable if and 
only if 

R(s) + • J K . I C(s) 
_ >' _ ~ _ ' lls-tHs+2a) (s+Ja) 1 

a. 4X < K < 4Y 
b. 2X < K < 2Y 
~- X < K < Y 
d. X/'2< K < Y/2 
A signal l1ow graph is shown in the given 
figure. l11e munbe.r of forward paths M 
and the number of individual loops P for 
this signal now graph would be 

a. M = 4 and r = 4 

b. M 6 and P 4 
c~ M ~•lnndP = 6 

d. M = 6 and P = 6 

9. 
2 ot' 17 

The control system shown In the given 
tigure is rcprescnt~d by the 

equation[y'] = l.m<!lrlx 'G'] ["'] 
Yz tt1 

The matrix 'G' vr the system is 
a. 

-lis' 1 
lis 

b. 

-1/s
2

] 

1/s 

c. 

[ :~1) -,.+>)·] 
(s+ l l 

d. 

[ 
1•,; 1) (s +: 11'] 
0 ---

(s+ 1) 

I 0. '' system wilh rransfer function G (s) = 

-( 
1 

) is >Objcorcd ro a sinusoidal input 
I + ~· 

r(t) = sin (J)L In stl!l!dy-,;~11e, the phas" 
angle of the outplll relal ive to the input u( 
(I) = 0 and w = -:o will bo re!;pectively 
a. o• and - \10" 
b. 0° nnd OQ 
c. 90° and o• 
d. 90° and -90° 

II. A system hns foune~n poles and I Wu 
zeros. Tbe slope- of its highest frequency 
asymptote in its magnitude-plf>t is 
a. -10 dB/decade 
b. -240 dBidecHde 
c . - 280 dB/clocade 
d. - 320 dO/decade 

11. 1'he open-loop trnnsfer timcrion of a 
fct-dback coulrol system is 
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13. 

14. 

15. 

, K ,The bft'~k-awuv r oint(s) of 
.•Is· + 2s+ 6) • 
its root loous plot 
a. c.xi~t ~~ (- 1 ±.i I) 
b. exist~~ (- 312 .,,..iSTi(;) 
c. c.xisls atllrigin 
J. do not c'iS1 

r-a : Jb] are the complex conjugate I'O<)L< 

of the chuructt,ristic- ~quutinn of a sc'Cond 
l.lrd~r system. Its Jumping cocnicicm und 
naturol frcquonC) will be rcspectivclj 

a. 7.,b~., und Ja1 +b' 
Ja' + b1 

b. b 

J"' +h' 
and n' +h' 

" and .J tt1 ~ h' c. 
.J,' •h' 

n 
und .J a' 1' h ' d. 

Ja'+ h1 

A unity feedback control system has n 
forwurd. p-Jtlllruosfer function 

- 10(1 +4.;) 
Ci(.v) = • 

r( l+.st 

It' lhe syslem is subjected In au input •i I) -,, 
I + l T-[1 ~ 0). lhe steady-st::ne c..-ror ot' 

2 
the S) stem 11 ill be 

a. zcw 
b. 0-1 
c. 10 
d. inlinit) 
The characteristic cquutit>n of u linear 
~\lntrol s) stem is 

s'- 5K• *' w • CJ 

l'he root-loci of Ute system for 0 < K < oo 
is 

r. 1<. • 0 

• 

K-+•"' K• • 

K • 0 

ll. 

16. 

17. 

p 

h. ,. 

c. 
)oo 

x.- .. 

1.\ 
K • O 

d. 
K-+0 

Cousidcr th~ lllii(.IWiltg N}l)Uist 
di ncn:nt Ulntnll ~ystcm; : 

1. +---
lmo&i!WY 

2. 

} ofl7 

0 

pl<lls of 
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18. 

I !1. 

2(). 

3. 

Whioh of these plot(s) represent(~) a stable 
system'.' 
n. I alone 
b. l. 3 and ~ 
c. I. J nnd ~ 
d. L2aud4 
The state diagram of a system is shown in 
Ote given figur~ : 

I llsO, I t ~ l • . , 0 c, c, c, 
-2 -

rhc sy~1em is. 
u. controllable tmd ob~ervablc 

b. ~ontrollablc but not obscrvnbk\ 
c. obs~rvablc but not controllable 
<.1. neither COil[rOtl!iblc nor observable 
Por the function X(~) • 

X(.<l -
1 

the residues 
s($+ l)'(s+2) 

associated wiOt the simrle poles at s • 0 
and s= - 2 arc rC!Ipcctivcly 
a. II? and 1/2 
b. I and I 
C. - I a11d - I 

d. - II? aod 112 
Mut~h List I (Mnlri') with l.ist 11 
(Dimensions) for Ute stale equations ; X(t) 
= PX(t) + QU(tJ and Y(tl = RXO) + SU(t) 
anJ select the COITCCt nnsw~r ; 

L ist I 

" · p 
B. Q 
C. R 

D. S 
List II 

I. (II X p) 

L (q " 0) 

J. (n x:n) 

4. (q • p) 

1 ul 17 
i\ B l' D 

II. I 3 ~ 2 
b. 3 2 •I 

"· J I ~ 2 
d. 3 2 ~ 

21. ll>c statc-variabk d<:scription ol' n linear 
awonomvus system 1s X = A X wh""' X Is 
~ SIUlC VOCIOr tutd 

1\ = [~ ~] 
I he poles uf the system are located at 
a. - land T 2 

b. - 2j nnd +2j 

c. - 2 and - 2 
d. +2 and +2 

22. Consider the suue trnMiti<~n mntrix: 

~~(s)= [·• ' ~~:+5 s' +~~+5] 
-5 s 

s1 -t tl.,.+5 s1. +6s+5 

The- ti!ICJJ values uf the system am 
n. 0 and -6 
b. II and +6 

c. I and -5 
d. - 1 and - 5 

23 . The fr~quency spectmm nf a signal lies 
within the band lo :> f s r, Hz. To sample 
the signal 11roperly. the sampling period 
sho.1oltl tx-
a. > l ol l;, 
b. < 2/li, 
c. < 1/ 2 f, 
d. > 2 / f, 

24. For insulutors. the forbiddco1 gup is of lhc 
order o f 

a. 5cv 
b. I tV 

c. U. l ev 
d. zcrn 

25. Which one of the following materials docs 
not have a coval<nl bun<)'! 

26. 

a. Metal 
h. Silicon 
c. Organit: polymers 
d. DlnmMd 
Match List I (T)'p~ of flillnriZ.otion) with 
List II (Si~;na I frequency) and select the 
correc.t ans" er : 
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2 7. 

28. 

LiS! I 
A. Electronic polmsnl ion 
B. Ionic poll!Jisotion 
c. Orielll•tion•l po1Mi~otion 
D. Spoco charge pol•rilillhon 
Li~1 n 
I. 10' Hz 
2. 10" H7. 
3. I Of Hz 
4_ 11111 H7. 

..\ B c D 

"· 2 I ~ 4 
h. - 4 2 I 

c. ?. 4 3 1 
d. J 1 2 4 
Ple7.oelecuio effect ill genernlly observed 
in 

i'· lnsuloto"' 
b . insulai<Jr& and $cmiconcluctors 

~- conduc.tors and superronductors 
tl. conductors aud semiconducto~ 
-ntc t'Qnd\ICI!Vily Of' matcnnJ -A' is half 
thai of molcrial ·a-. 11to r~tlo of relaxation 
time of · A· to rlmt of ·a· ;& 
n. 0.5 
b. 1 

c. 2 
cl. 4.1 

29 1\ccording to the BCS theory, a m;ole•·inl 
goog into super-conducting swte wheJl 
electron-pair~ pnl'ticip•te in lbe following 
events: 

30 

I. L11Uic.; di>lm1s ,,s 11 li.:c dcctnm A 
attrac.OI n IJ'ahice 1nn Temperarun: il' 
decreased 

1. Energy of electron B is lowered and it 
forlll> n pttir wi~1 .:l~uon A 

3. A phonon is cr"ated which internet. 
with electron B 

The con-ect sequence of occurrence of 
the«e evenL• Is : 
•• 2. 1.3. ~ 
h. I. 2. 3. -1 
c. 2. I. 4, 3 
cl. I. 2, 4. J 
1\l>tch List I (Magnetic parameters) witl• 
li.stiJ !Eit:etric t»fllmtters) on the fi3sis of 
nnalogy in defini tion and seloollhe comx:t 
onswer: 

List I 
.-\. Magnet ic field 
B. Flux density 
C. Magnetization 
l.ist II 

3 " ' 17 

l El,'Ctric tlipnle nwmenr per unit 
volume 

2. Electri<l f11rce p<>r unil po•itive <'hnrgo 
3 Dielectric density 

8 . 

h. 
c. 
d. 

A a t" 
1 

·' 
2 

I 

2 
2 

~ 1. High treq1oency tr.~nsliJ<Jner c111es are 
gcncraUy m>dc of 

32. 

~· -·'· 

34. 

u. c:tSLlron 

b. mu·m~'lnl 

c. ferrite 
cl gr•pltlte 
A cumml uf 5() A is passed UU'Ough a 
m<tta1 s lrlp which i~ subjected lo • 
magnetic tloL'< density of 1.2 Wb'm' The 
magnetic Geld is directed at tight aug lt.:S to 
tho current dlNclion. Tltickno$S of tbc slr.ip 
in tlto direction of the magnetic field is 05 
nun . U' the l:lall voltage is found to be 1 SO 
V. thc number of conduction clcc.lrons per 
m! in the ruct>l is 
... 5 10:!:T 

b. 0.5 JO" 
c. 50 102"' 

d. 5 1 0~ 

In the optical fibre used fnr 
C010111uuicahon. the core and dodding 
material \1!1iXI :u'tl respectively 
a. pure silic:o and Ge-dopC"d silica 
b. P-doped silica o.nd Ge·doped •iliCD 
c. Ge-<IOJ>ed siliCll and P-doped 'ilico 
d. Go-doped silico and pure silica 
Mn1ch Li•t I (M:oteriol•) 11·11h Lht [J 
(Applications) ami $C>Iect the correct 
answer: 
Li~t I 
A. Tantalum 
B. Gmpltit~ 

t'. RG.fructory mel> I 
D. Polysilicon 
Li•• n 
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35. 

~6. 

?.7. 

Schottky gate 
2. Cryolron 
3. IC -technQiogy 
4 Furn.1cc 

A f.! 

"· 2 3 
b. 4 
c. 

" 7 
3 
4 

c 
I 
2 
2 

D 
4 

11te bond-gap nf a semiconductor is 1.43 
ev. liS cut-otl'wavclenglh i~ 
a. I mlll 
h. O.SI mm 
~. O.S6 mm 
d. 0.27 rnm 
~ lotch List I (Semioonuuctor pai"JIItc!e"'l 
with List 11 (]>hysical pt't;c~ses) aud sclcut 
the correct ~nswer : 
List r 
A, Impurity con-ccn.tTalioo 

B. C.1rrier mobil ity 
C. Carrier life lime 
D, lntrins ic carrier concentralioo 

List n 
1. Rccombin~tion 

2. Band to band ~'Onsition 
3 Scanering 
4. lon implantntion 

A B 
•• 
b. 
c 

d. 

3 
4 
3 

(" 

2 
2 

D 

1 
2 
1. 

Match List I {Materials) with List II 
(Thettnal condnclivily) and select the 
COil'c:d. 4JlSWCJ' ~ 

Lht l 
/\. Constantan 
B. Cat·bon 
C. iron 
D. Quartz 
LiM II 
I. 4.2 W m· ' dog_, 

2. 126 \V 10 ·I dcg· 1 

3. 225 \V m· ' deg- • 
4. 67.(1 \V tn -I deg - I 

"· 
A B C 
' ·' 

D 
2 

b. 
c. 
d. 

2 
3 
2 4 

4 .. 
1 

3 
2 
3 

Consider the following sbt.cmentsl 

f>nll7 

ln the case of paramagnetic- mnl(lrials, 
lhe~e 

I. is no J)C!manent dil)(lle mo)llent. 
2. •~ permnnenl dipolo moment~. 

3. is no alignment or dipoles in the 
absence of magnotic field 

-1. i$ no itJ.t<.1 .. ttion among ill~ diJIOh:s. 
Wltich of these ~tiltc.t'netll(S) illl~rc Clln'CCI? 

a. l alone 

b. 3aud 4 
c. 2 and4 
d. 2, 3 and~. 

39. Consider the folio" ing otatemo;ot.: 
'fltcre 11 ill oo no t pomaneous pohtrizlt!lon, 
if 
l . there is no h~;tcr""is loop in a plot of 

pol•rizalion against field 

2. lhere ls • hy•lm:si~ loop in o plol of 
P<llnrizalion :ogain~tlicltl 

3. the material is below U•e Curi<> 
lOillpar:!llU'C 

4. the moJcri.a1 is above the Curie 
tempernhlfe 

Which of these •t~t·cmenl.!! are eorreet ? 
-a. 1 nnd ,; 

b. I aod 4 
c. 2 and 3 
d. land 4 

·10. Consider the followmg type~ of 
semiconductors : 
I. n·type 
2. p-type 
3. Jmlinsic 
4 . Extrin.~ic 

Which of these iiJI!ements aJ"e coo't'eCt '/ 
a. 1 and 3 
b. 2 and 4 

c:, I and 4 
d. 2 and 3 
CoMider Ute following propetties : 
1. Perfect diamagnetism 
2. l<lnic conductivity 
3. Magneti..: Jield c..1uses au i11CJtas~ iu 

Lraus [Lion tc:mpc1'i:lture 
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-13. 

-14. 

45. 

4. Loss of ouperconducaivity in long 
circular wire by lllr8e ~urrents 

Which of thes<> propenies are exhibited by 
:~ supcn:.onductor'l 
a. I. 2 and 3 
h. 2. 3 ~nd 4 
c. L 3ond 4 

d. t. 2 •nd 4 

i~osertil>~l (A) . ·ntc basic Jltinoittle uf 
OIJC1':tliun uf !l O·mct.ct i)) h:t!Sctl On the 

property of ltseri~·resonnnr drcuit, 
Reason (R) ; If a t:'~'<ed voltage is applied to 
a se~ies reson.1m circ:u il tlte voltage 
dtwlllopcd 3¢russ ill< capocitor i:; Q timll> 
!Ito applied voltage. 

" · Botlt A ond R ore truo ood R is tho 
con·ect el\plaJUition oF A 

b. Both A nnd R are true but R is NOT 
the ocm.:ct c~plan11tion Qf A 

c. A is true but R is false 

d . A is false bUl R is tru~ 
Ass<:rliun (A) ; In a gocld ~ualiry. ca•~olt" 
uudin t;tpcr¢etu·dca·, ac bill.IJ is prt'widcd for 
re<:ording purpo•e< to im11rove !be quality. 
Reason (R) · The ac bios provided for Ill 

cording in ~n ~ udio tape t-ecorder takes 
Cllre uf the non-lincntity of the t'Ccording 
head. 
• · Bolh A and R arc true and R ;_, the 

correct explanation ol' A 
b. Both A nnd R ure (ru~ but R i• l\OT 

the correct explunOiion of A 
c. A is lnte but R is faL•e 
d. A is false but R is true 

Al!scftion (A) : A spc:clrum analyl.er i• An 

ius II ~mcnt which dis pia y~ the spcxtruon of 
!he input ••nveform with rcsp\ICI In tho 
frequency, 
R.ea~on ( R) : A spectrum analyzer consist< 
of on internal sweep voltage g<>nernror 
oonucci.CJ to Ute X-dcllocling plate of Ute 
CRT. 
a, BoUt A nod R nro tme :md R j_, tho 

con-ect e.'l>lnnation of A 
b. Both A nnd R •re true bur R 1s NO'I 

the con'<:cl cxplanuticon ol' A 
c. A i:; true bul R is fal>e 
d. A is false but R i$ tru~ 
A•S<:l1iun (.-\,) : Th<> opening of tbc' 
scc<)ud:~ry circuit of n cum:nt tranRier 
n:sul~• in " very high ' 'oll:oge in tho: 

-16. 

47. 

-18. 

7 o l 17 
secondary winding with oonoequetll severe 
stmin on the msulal!on and danger 10 the 
1•pcr3l0r. 
Rcosou (J() : l'ho higlt magnetic J'orces 
acting on lbo cure, if suddenly rem oved, 
may leove behind cons\der:tble ,..,.iduol 
magnetism in the co.,, 

a. Both A and R are 1n1e and I~ is the 
torre<:l explatmtion of A 

b. BoUt A ond R ore o·uo bul R is NOT 
the c<>rrccl c~-plan~tion of A 

o;:, 1\ is h•ne bnl R is false 

d. A is folsc but R is true 

t\ssenion (A) : 11te ~IJ1bility of • cl<»ed­
hlop system can he obtained trom rho 
open·IOI'P transfer ft~nction G(j<») H(i<») 
J>I<Jt wilh rO!!pcct lo tho critic•! poin~ 
(- J,jO) iu Ci(jro) Jl(jro) pbnec 

Rc•sOtl (R) : The t~rigin of J I G(jl!\) 
H(jro) coolo•po llds to (- L jO) point in 
G(jro) H(jr<>) p lane, 

a. Both A and R arc true and R is the 
c.orrect exp lanation of A 

b. Both A ~nd R arc true hut R is NOT 
the .:.orreet ~planation of A 

c, A i• tm~ bur R is false 
d. A is false but R is u·ue 
As~ertion ( N . The closed·loor syJtem 

C(s) = 
5 for " stop input can 

R!s) (h l)(s+ 5) 

· ~1•1 I 
b~ approXImated h)' 11 $.''8km --= -­

RC~ ) ,c• l 

Jor Rts) = .!. . 
' 

Ct• ) r- (s ) Reason (R) ; Boll1 --and ~ have 
R(.l) R(.v I 

awro:,imalely the same transtenl re;poose. 

a. Both A and R are lrtle nnd R IS !he 
correct .:~piMa! ion of A 

It H<1U1 A •nd R 11ft true but R is NO'r 
tho corroot c:xpl•n•lion qf t\ 

c, A i> true but R is fa~e 
d. .\ i• folsc but R is true 
In lhe giv~"tl Jigut">;, • siuglc-tum 
recrnngulnr loot> move~ with uniform 
velocit~ ·v· through 11 region of tmilorrn 
111•gnetic llu.'< den~it)• B. the directi(ln <lf 

8 heing pervendiculor to lh" rlnne nf the 
IO<IJ}. 
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49. 

50 

5 1. 

1-80~~-------0, T 
~:rG· !~oolmm 

/ 
10 018 

._ ~;oo~----~ 

Assertion (A) ; The e111.f wduced i11 the 
toop j$ maximwn duriJ1g lbe ~~~_,.,.,,ul tlH~ 

loop is fully inside 1he region of II 

Reason (R) : Induced emf = a 1 iii (11ux 
linkat;e). 
<1. Bo!h ;\ oud R aru true and R is 1he 

correct e:'(:planation of" 
b. Botb A and R are Lttle bu! R is NOT 

the COITCCt explanation or A 
c. A is IJ·ue bw R is lillse 
cl A is false btll R is true 
Assertion (A): Low freqncne1cs ur~ more 
suitable than hrgb rrequenctes fOr 
undenv•uer communication and for 
co1nmuuicatiou wil11 underwat'er objects. 
Reason IR): Electric and magnetic fields in 
the ullderwater objects are out of phase by 
45°. 
a. Both A nnd R are true and R is 1he 

correct exPlanation of A 
b. Both t\ aad R ar" true but R is NOT 

the cornet e.xp lanation of A 
c. A is tn1e bot R is fal~e 

d. A is false but R is Lrue 
t\ssemon (A)· Storage of energy in a 
dielectric is due to shifi io relative 
positions of internal charges against 
normal atomlc anti rmllccular Forms. 
Reason (R): All dieleqrics are 
chm·acter·ised by the presence of molecules 
ha''111g pcnn:u1t,1t tlisplaccmt.ru belwc~n 
the cenrres of gravity of the pusrti ye nnd 
negative charges. 
a. Both A nnd R are rnae and R is the 

correct explanation of i\ 
t>. Both i\ a nd R are trUe bul R 1S NOT 

the correct explunati011 of A 

c. A is trne but R is false 
d A is false but R is 1n1e 
Assertitm (A) : de resistance of femtes js 
much higher than that of dio-. para- or 
ferro· mag11etic materials. 
Reason (R) ; Ferrites are obtained by 
replacing divalent ferrous ion in 

S2. 

53 

54 

8 of t7 
f•rrimagoe~ic magnite by another divaleo! 
meral such as Mg, Zn etc.. bm the 
exchaJlgc interactions ore 
onti fcrrtmtagncric type. 

a . B<lth A und R llfC true t Uid R is Lhc 
correc1 ""-pi!Uiallo n of A 

b. Both A ~nd R nre true but R is NOT 
thu correct explnm11ion of A 

c. i\ is true but R IS llllse 
t.L f\ 1s f:t lse but R is true 
Asserti on (A) · ln the cucutl shown 111 the 
ii~:.•urc. five current cquaLions .are required 
to calculate the independcril branch 
cunents and fbur voltage eqnnrions nre 
a·equired to deleruune t.lre independent 
branch volta_gcs. 

2 

J 

Reason ( R): The number of uurrent 
equations is b - n + 1 and tl1c number of 
~olt11ge eqnations is n I where b is the 
number of branches and n is I he n~mber of 
nodes for a circuit. 
a. Both '\ and R are true and R is the 

correct explruratiofl of t\ 
h. Both A and R are tnre hut R is N01 

the correct esplnnnrion or A 
c. A is true but R as fitlse· 
d A is false but R is true 
Assenion (A) : A dri ving· point thnction 
should have irs poles and >..eros to the le l1 
bulf of s- pl>we. 
Re.1S(>u (R) : Only a positive real tunc11o11 
cao be realiz.ed in network form. 
a. Both A and R are true and R ts the 

correct explnnation of A 
b BotJ1 A and R are true bul R i~ N()T 

tho correc1 explan\ltion vf i\ 
c. A is lrnc but R IS false 
d A is lnlse but R is tme 
t\ssertaon (A) : If the impulse response o f 
a network is arailoble. the response to any 
arbitnuy in pur c.1n be derived. 
Reason (R) : The l.aplace transform of unit 
impulse is uni[y. 
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55. 

56. 

57 

n. Ooth A 1U1d R are true and R is lite 
c.Jrrect ~~planation of A 

b. Ooth A and R are true but R is NOT 
lhec.Jrrectexplamuiun of A 

c. A is tnte bill R is fal~e 
d A is false hut R is true 
C(lnsider the following 1\inctions; 

I 
s" + 3.!' 

2(s1 +I) 

1. 
s '+J.<•I 

5{.<1 + I) 

3. ·'' ~ I --3s 
J{s' + 7s 12) 

4. 
s' + 14s' + 30 

Whid1 or thew nrc valid driving· p!tint 
1mp.:dancll funl'tion'l? 
u. 1, 2und3 
h. 1, 3nnd.l 

c. I. 2 and 4 
d 2 . 3and .I 
Consider the ruiiO\\ing driving -pu111t 
lunctio•IS ; 

I·= ts' .,. l)(s' + 3) 
' s(.<' + 4) 

F. = (.•: + l)(.t: + J) 
- (.r· + 2)(.t" +41 

r s(s' + 3) .I 
,., .::: • ~ 1lT1U 

(£" -+-2)(s· + ~) 

"' (.f
1 T 1l(s"' +5) 

r4 - .. 
s(,t ' + 4) 

Among these. lbe LC' functions would 
Include 
a. f 1 andF2 

b F1 nnd F, 

c F~ and F. 
d. F, and F., 
A dr ivmg - point impedance function is 
giv<~l l>y 

F _ (s H ·1 t(.• I ~;)Is • k, ) 

(H l)(s +2\C< U)(J <-4) 

l'hc producl ktk1k1 amn111 be more lllnn 
a 4M 
b 2~ 

" · 10 

SR, 

59. 

60. 

61. 

9 ol 17 
d. 4 
·n tc hot ICiiiSIBOCC Of !he li)DIDCill of a bulb 
is hi!lher !han U1e cold r.:sisturlc..: brCBuse 
lbe tempermure <'Oefticient of the fflameul 
is 
a. nega1ive 
b. infinite 
c. lt.'ro 

cl positive 
The Laplace ll1lnsform ofthe luocrion flll 
is l'(s). ll(t) rt•prcsl'ms lhc unit step 
funetion. The inverse LaplntX transfonu of 
e.., F(sl is 

"· l{tl ll(t~ ll 
b. fll-1) II( !I 
c. 1\H) U(l- 1) 

d. ll ll/ll- 1) 
If the unllateml Laplace lnlnsfoml X(s) of 

• 1 ) . 7.v+l0 l1 ,, . 'al 
3 Signa X(t L'l . lCO we lrutJ 

s(.v - 2) 

and final values of lhe signal wt•uld be 
rcspc.ctivcl} . 
:t J.S and 5 
b. tero 11nd 7 
c-. 5 and 1..:m 
d. 7and5 
ln U1c CIICUit shown lll Figure L UlC switch 
' k' was initiall) at position · 1· and a 
cnrrcm T was flowing through the 
inductor 'L and a vohage ·v.,· existed 
acrc•ss the capaciwr ·c-

i(Q 

Figure I 
I r at t w 0, U1e switch · k' is pul. no lhe 
posiuou ·1' in Lhc drcuit Sll0\\11 111 Ftgurc 
I. wb1ch one of the following trunslbrmcd 
CITCUiL~ wnt gWc i(l) fort > 0 '/ 

( ol 
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62. 

63. 

64. 

65. 

••• 

b. 

c. 

d. 
Ln the case of the RLC ch-uil shQ\111 in ~1e 
Riven liguro. the vohngc 11cross the R. I. 
unrl C would be n:spcctiwly 

c 

a. ll V.I(.Vnnd 7Vor25V 
b. 16V. 12V and 7V orJSV 
c. 7V. I(!V and 12V 
d. t6V. 12V :u•d 25V 
ln an amplilicr. the Increase In gnin is 
12dB if' the tre<)Uenc) doubled. II' th• 
Lre4uency is incr.;ased by I 0 times. then 
the increase in gnin will he 
a. 2.4 dB 
b. 20 dB 
c. 40 dB 
d. 60 dB 
For a second •lrdcr ,ysh!m. if buth the 
r•><>ts of the chnmctcristic cqllutiun nre real. 
then the vnluc of damping rolio will he 
11. le$S lhununity 
h. cqual ld unity 
c. equal to zeru 
~- J!feiltcr than unity 
1 f ~1e resonant frequency of the circuit 
sho1111 in Fignrc I is I kll1, the resonant 
lrequem:y of' the cin.:uit shown in Figure II 
II ill {Jc 

L 

Figure-! 

06. 

67. 

6R. 

100 n 

a. 4kHz 

b. lkllz 
e. 0.5 kH~ 

d. 0.25 kHz 

It) ,,t 17 
c 

:J-
c 

Match Lis1 I (Readings obtain~>d while 
m~asuring 3-phase power by . two­
wattmeter method\ with Lisl II tl'ower 
factors lor the lomJ) nnd select lhc correct 
answer : 
Lisl I 
1\, Both lhc wulunctcrs read cqunl voluc~ 

or power but or opposite sign 
B. Bollt the wattmeters read equal values 

nl' j)Owor uud both are of po.~itivc sign 
C. On~ wnlllll~ter reads zero and the other 

rends the, complete po11cr 
List ll 
J, Unity 
2 len) 
3. 0.3 
4. 0.866 

1\ 
n. 2 
b. 3 

B 
3 

c 
4 

2 
c. I ·I 3 
d. 1 I 3 
1lte equh ~lent inductam.:e of two co tis A 
und B connected as in the g.iv~n figure is 
given by 

tt. x, I -...- Xt.:- 2X\t 
h. x, ' .,.. XL~ + X \l 
c. x~..~ ~~ xt..:"""'x~~ 

u. Xw • Xu+ lX., 
A linear trnnstormer and its T-cqulvah!nt 
cin.:.uitnre sh<IWn in Figure I nml figure II 
respectively. The vnhn.:s nl' inductance l..,.. 
L0 >llld L.: arc "'spectlvcl~· 
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a. 0 5.33) V 
b. (5.33) v 
c. (-j 5.33) v 
tl. 0 3.33) 

76. In the two-pon network shown in the 

77. 

given figure, if Glo (S) is - .-
1
- , lben Z(s) 

,,·+I 
will be 

• •• 6 Z(s) 
V2(s) V, (sl 

a, s 
b. ·' + I 

I 
c. -

·' 
d. I 

s+-
s 

Consider ri1c following I'Unca·ion~ lo r lhe 
rcclangular vollnge pulse shown in 1he 
given figure : 

v(t) 

1 f--.....-- --, 

+-......:."1.__-~b~ _ _. I 

I. v(l) = u(1 - a) - u(1 - b) 
2. v(t} c u(b-1)-u(n- 1) 

3. v(t) = u(b - t) . u(t - a) 

4. v(t) - u(a - t) . u(t - b) 
Which of these functions describe lhe 
pulse shown in the given figure? 

a. I , 2 and 3 
b. 1. 1 and 4 
c. 2. 3 and -1 
tl. t.3 and4 

78. If a sinusoidal input is applied to U1e 
circuit shown in the given figure. the 
output wavcl'\)ri11 of Vo will be 

• + 

T R 
~ ~D i 

~ v.:-r "· ! t - o '? 

79. 

11 of 17 
v. 

r\ 

Aos I 

~. 

•• 

"• 17 \ : .... ' I I I. / a 
' ---' 

b. 
., 

"• ~ B ___ u I 

-v. 
c. 

•• 

tl. 
Maach List I {I nput vollage v(t} l witb List 
II ( L(s). lhe Laplace transform of i(l)} for 
lhe g iven circuit nnd select the correct 
answer: 

HI) l 0 

Q>-+~)-\v-----.1 

o-c ~-~~ _______ _..JT 1 F 

Ustl 

A. Unit step 

B. Unit ramp 
C. Unit impulse 

D. sin 1 

List II 

I. 
, -

s+l 

2 . I --
~ ... I 

3. 
I --

(HI)2 

4. I 

1(.~+ 1 ) 

A B C D 
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a. 
b. 
c, 
d. 

2 
2 
3 

' 

4 
I 
I 
4 

I 
~ 

4 
I 

' ·' 
3 

2 

80. For a tWO·pon symmttrical bilateral 
network. if A = 3 and B = I 0. tl1e value 
of parameter C will be 
a. 4s 
h. 6s 
c. 8s 
d. 16s 

8 1. Consider tho following 1wo-port network 
cc.mfig.ur:nions: 

82. 

I. 
:~ 

2. 

ft , 1 N<~rk 1 :¢ 

3. ~ 
4. ::=83 
Which of these configurations relale lo the 
delin ition of short· drcuil admiNance 
paramct~rs'l 

a. I :md 2 
b. I and4 
c, 2antl3 

d. '2 rmd 4 
Mutch List I (Terms) with List II 
(Delinil ions) 11nd seltct 1he correct answer: 
List 1 

A. Resolution 
0. Precision 
C. Scns[tivity 

D. Accuracy 
List II 

I. Closeness wiLh which the iustrument 
reading approaches ~te true value V 

2. Reproducibility of measurements V 
1. Smallest change in measured value to 

whicb. 01c instrument cau respond 

83. 

84. 

85. 

86. 

13 ort7 
4. Rn1io of response of the instrument to 

U1e inpu1 variable. 
A B c D 

a. I 2 3 
b. 4 2 I 
c. 3 ~ 2 
d. 4 , 

·' I 

Match Llst I with Lls1 II and select the 
corrccl answer.: 
List I (Quantity) 

A Resistance 
B. emf 
C. Capacitance 
List II (Oimens{Qns) 
I. [M 1 L 2 '1~f] 
2. [M'L l 'fi'J 
3. [ML' I J r'] 
4. [ML2T ' I ll 

A B c 
•• I 2 3 
b. 4 2 I 

c. 3 ~ 2 
d. 4 ' ·' I 

To achieve. the optimum transknt 
response. the indicating instruments are so 
designed as to 
11, be critic•lly dumped 
b. be undamped 
c. provide damping which is sliglnly 

tnOl'e than the critical value 
d. provide dumping which is slightly less 

tl1an the cr it i en I va I ue 
The ac bridge shown in the ~iven figure• 
will remain balanced if impedance Z 
consists of 

a, rcsisrauce aud intluctance in series 
b. t•esistance and capacitance in parallel 
c. c.apacitanL:e only 
d. inductance only 
In the potentiometer c1roufl shown 1n the 
given figure. U1~ value of unknown voltage 
'E' under balancod condition will h~ 
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87. 

8~. 

89. 

9(1, 

1.00 n HV 
+ 

I 

200 0 zsoo n 

....:, ,- .!'G) 
E 2000 u~ 

a. 200mV 
b. 2.8V 
c.. 3V 
d. 3.2 v 
A watuncler has a range ol' 1000 W with 
an error of ±I% of full scale deflection. If 
the true power passed through it is I 00 W, 
tl1en the relative error would be 
3. ~ 10% 

b. ~% 

c. ~ 1% 

d. c00,5% 
In a fll..'rt11ancnt magnet moving coil 
instrument, ir the control spring is replaced 
b} another one havn1g a higher spring 
constant; llien the namral frequency and 
dumping ratio wi II 
a. decrease 
b. increase and decrease re.~pc<:tivcly 
c. decrease and increase respectively 
d. increase 
Consider the following. Statements fn 
respect of thcrmo~l~ctric ioSlrumrnt~ : 
I. They indic~te the rms value of currenr 

or vohago~ 

l. They suffer fi·om wavefonn errors. 
3. They can oe used fnr frequency ranges 

oft h.:\ order MH:4. 
~ - They huve a low overloud capacity. 
Whicb of these statements are Gorrect ? 
a. I, 3 and 4 
b. 1. 2 aud4 
~- J.laod 3 
d. 2. 3 and 4 
Match List I (Type of CRO) with List II 
(Appropriate use) and selee1 the correct 
auswc-r : 

Lin t 
A. Sroragc 
B. Electrosmric denecti(>n 
C. Mug)letic deReclion 
D. Mu ltirrace 

C)[. 

92.. 

93. 

94. 

'15 . 

I~ <ll 17 
List 11 

1. Voltage and current transient studies 
2. Comparison ol' wovelorms in lime 

domain 
:3. Television receiver 
4. Accurate voltage measurements 

A o c n 
a. 4 I 2 3 

~ I 4 J 3 
C~ 4 3 2 
d. I 4 3 2 
Which one of the following resistance 
contiuun•tions is best suited for the 
const~uction of a low resistance? 

a. ~ 

b. 

c.. 

d. 
High resis tance are provided witlo a guard 
tennin~l in order l.o 

a. protect the resistance against sTray 
electrostnlic field 

b. bypass the le~kage cun-enl 
c. prot.:<:t ~~~ resistance ugaiu~t overloads 
d. protect tbe resistance against stray 

elcctmmagnetic field 
The capacitance and loss angle of a 
capacitor cruo be accurately measured by 
"" Kelvin's bridge 
n. AnderS<ln's bridge 
c, Schering bridge 
d. Carey-roster's bridge 
A TC$istanc.e strnin gaug~ is fasten~.U 10 o 
beam subjected to " strain of I X 1 o-<>, 
yielding a resistance change of24() 11!1. If' 
the original resistance of d1e strain gauge 
is 120 n. the gauge factor would be 
a. 5 
b. 2 
c. I 

d. 0.2 
In the CRO plate connect.ions shown in tl1e 
given (jguru. the supply frcquoncy is 500 
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· c· · 02 r 11 liz UJld the C3paCJtaJlCC • IS -I' '. le 
;r 

vulu~ of" ...,_, ;stone~ ·R· n:quired to ohtnin n 
cil'cle on the CRO screen (X a1id Y plmes 
have equal sensitivities) is 

... 2 kn 
b. 5k!"l 
C), 7 kfl 
d. 10 k!l 

96. l'he measurem~m junction of u 

97. 

'>8. 

99, 

tllermocO\lple is tnke11 from an 
environment of 31)0° C to 600° C. If th..­
llmo conslanl of the thcrmooou[ile ~~ I <. 
temperature indicuted b) it al\er I s w1rl b.: 
nearly 
a. JOO•c 
b. 400° c 
t. 51X)• (' 

d. 60()• c 
lo u sioglc phusc 1ndu<.'fion typo cner~ 
meter. the Lug attiustment i5 done Ill 

dlSUrc that 
a current coil llu.x lags the applied 

volragc by 'li,)O 

b. pressure coli nux lags the applied 
voltage by ~10° 

c, pres$ure coil flux is in phase with the 
applied voltage 

d. curre01 coi l lag;. tile pressure coil 11\J,\ 
hy 90" 

A voltage of (lOOJ2sio 3 14t ... 6J2sfn 

(942t - 30• ) + 8 J1 cost ( 1570l + 30• ) 1 V 
is given to a harmonic c.lislortiun meler. 
The meter will indicate a lolal harmonic 
di.$tortion of upprn~i1natcly 
II. 4.5% 
h. 6.5~~ 

t:. 7.5% 

d. 8.5% 
ro eliminate 50 Hz pick-up in o dual slop..! 
DVM. tl1c minimwn period of integrruion 
of the input signal is 
a I ms 
h. 20 ms 

15n!' 17 
c. I s 
d. IOih 

100. Which one of the lollowing sets of 
building block mainl) d.-cidc.' tlw 
acoumcy of n frcquonoy counter? 
a. Crystal and ADC 

b. ADC wld DAC 
c. Oi\C :md gate widih genemtor 
d. Gate 11 idth gencrntot and erysrnl 

I() I. If the l:u·gcst frequency prcsenl in thl' 
moa.'ured signal and number oi' hils U$<U 
in r.h~ binury C<lde. an: Tespcctivcly . F,... 
tutd ·n·. then the minimum baudwitllh of u 
pulse rode modulaiion channel used for 
telemetry would (X, 

o. f,. / 2n 
b. 1;.,1 n 
c. n~,l 

d 2nf,, 
lll2. LCD display~ ar" pn:fem:d tw~r LED 

103. 

l()j(. 

displays becau$1.l they 
a are more reliable 
b. consume k'$S Jll)'vcr 
c. respCind quTcJ..I) 
d. arc chc:lpcr 
The pl:mc x = 3 tu.,, u layer of charge 
d.onsity 2 nC'Im', A line charge of density 
20 nC/m is located at x = I. l = 4. ll1e 
Ioree acting ,m unit m~trc length of the 
lfn< c!harge is 

1 >< 10"'~ 20 • 10 '- N 
~. n. 

4m:. 
2• I{) • • · 21hdtr' -

h. a,N 
l:n:;! 

c. z ~ Jo ''~ 20x lo·•-" 
(I ' J~ 

Zc;, 

v. 10 ">< 20 • 10 '- N d. a. 
4c. 

The e lectrustalic field on the surl'nce of o 

conductor ul s rennin JX>lnt is 0.3 u. + 

OA a,. If th~ normal to the surmre of tht' 
conductor at rhut point mak~' un angle fJ 
with respect to ~-a~is. the value of cos a 
will be 
a. ll.X 
b. 0.75 
c. 0.6 
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tl. 0.5 
I 05. A rc~wngular loop c"tnying t1 currcm is 

shown in the given ogurl! The magnetic 
potential A nt the centre '0 ' satisfies the 
conditions 

\ 

- ' -
n. A =0 und V x A " U 

h. A " 0 and V x A " 0 

c, A,.._ 0 and V x ::i = 0 

;J ::i" 0 and V x ::1" 0 

I 00 A filamcruar~ currtnt or I 0 Jt A flows in 
the negat ive 1. • dir~ction. The magnetic 
lid ilm (0. 5. 0) is 

11. a, Alrn 

h tl , N m 

c. a, Alrn 

d. (;;, + ti,) Aim 

1(}7 fhc electric energy density is ·w· lit 11 

1101111 in free spuct where th~ electric lkld 

is a, E. lf lhe electric t'ield .is a, E-a, E. 
In a diclcc.tnc of rc.lntivo pcm1iuivi1y 4. 
then t.he electric cnt:.l'l,')' dcnsily til 111111 
point will be 
a. Z"ro 
h 2 w 
c. 4 w 
d. 8 \V 

I 08. II' ihc oren· and shorH:ircuu Input 
tmpcdances of a loss-less line are 
rcspeouvel~ Z1 und Z2• 11s charactenstio 
impedance will be 

a. z, + Zz 

h Jz; ... z; 
c, z:+z; 

z, +Z1 

d. AA 1 

I ()9 n1c directive gain 1•f no antenna is 30 dB. 
If the on ten no radiates 7.5 kW. the power 
dcnslt)' at a distance nf 4() km will he 

II 0. 

16ufl7 

7.5x lll' >< lOW i m I n. 
.SO x IU' 

b. 7.5>< 10'><30 WI , 
' ~ Ill 411'(~0 x 10 )' 

c. 7.5x 10 • 1000 Jfl I 
111

, 

4JT(40~ IO' l' 

d 7.5x 10' JOW I • .. )t ,~ 

(40xl0 r 
The proJection of the 

6o.-2a,-3a, along 3a.-4,, , is 

a 2 

b. I lia,-811. 

c. 10 

d. 21 a,-28a ,. 

vector 

1 1. 1 1 r a unifonn plane wave propagating. in 

1he direction (4a,-2a, .• ad has its E 

ticld in lht! dtrcction(4u,- 211' a , + 4K a, ) . 
lhcvaluc <ltK must h< 
3. 2. 
b. - 2 
c. 1 
d z~ro 

112. The net nux of electric lield-emnnaling 
from lhe surface ·s· with locmion of poim 
charges as ~hnwn in the given iigurc is 

•Q) ~ 

:(0,-- ,s 
Q~ 

• Q. - • Os 

a. Q -•Q. 
En 

b. Q, +Q: + Q, + Q, i'Q, 
1:,, 

1!. 
Q, +Q.. ~ Q, 

~. 

d. s.,(Q,+Q,) 
I 13. If th~ 36" arc N3 of a circle shown in the 

given figure is uniformly charges leav ing 
the arc BCA uncharged, !he electric field 
al the centre '0' i:. F. If t.hc arc BCA is 
gjwn thil surnc linear charge d~nsit) and 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/


U1e orc AB le.fi uncharged. U1CJl 01e elcctrill 
field at (he centre ·o· will he 

B A 

a. ll 
b -if 
c 97J 
cl -9E 

114 II'B= B"zcosulta , and E= a , E, then 

a. E.x = 0 
b. Ex = - B<!Z ro sin rot 
c Ex=- a,, cos clt 
cl Ex = !1 Bu ~zru sm cot 

I 15 A voiU!ge of 50 sm I 000 r V is appued 
across a parallel plate capacitor with plate 
area of 5 em' and plate separation gap of 5 
mm. If the diekctric. material tn the 
capacrtor has & = '2eo. then the capactlor 
cw'fent (in Amperes) will be 

10'' . l a. -cos Hr t 

•• 
b. s11 IO' cos 10" t 

I()'' . I 
"- -sm I 0 I 

e, 
d &,i l a' Sill 103

1 

116 l1•e torque una dipole cousistmg of I ,..c 
of c)1arge at (0, 0, I O<l)m and - I ,..c of 
charge atfO, 0, - 1.0 1

) m i~ au eleclflt field 

E = IO"l2a,-lu, - 2a, )VIm. The value 

of torque would be 

a. 2x10·•(a,+lo, )N-m 

b t<r"(a, +2o, )N-m 

c -4" 1070 N-m 

d. - 2 x JO" (ll. +ltt.')N-m 

I 17 l1te regtoo z 5 0 is dielectnc of relative 
perrotttivity 2 \vhile the region z ~ 0 is a 
dielecurc of relative penn1ttivity 5 lf the 

17 or 17 

electric t1eld intensity tn rcgron z 5 0 IS E 
• I 0 a. k V /m, i.lJe potentral di.Jlerence 
between (0. 0 10··') m and (0. 0. I o· ')m 
will be 
a. zero 

b 70V 
c. 20V 

d. I4V 

I IS An rnfmile plane sheet of unifonm surtace 
charge denSity a Clru' i~ying to d1c x-y 
plane ·n,e electric field E at a point P(O. 
0. z) above the sheet (z > 0) would be (tr1 

1s the free space petm ithvll:y) 
...,. (J 

a. E=-a, 
2ct, 

- r:r b. E= -o, 

c. E 

•• 
U:-rf 

4Heflz:2 

~ (fJ. 
d. E=- - , a, 

4m: •• ~ 

119. [f !be vector 7i=x' a.- xyu1 - Kxza , 
represents a magnettc field, the value of 
the constant K must ~ 
a. 0 
b 
c, 2 

d. 3 
120. The regron z < 0 has p, = o and the regttln 

z > 0 has p, • 4 . tf the magnetic ilttx 

density in regton z > 0 is Su, + 811 m 
Wb/m2

• the mugnetic field intensity m 
region z < 0 would be 

So, +8a, ' / a. m/S m 
4Jt., 

5u, Sa , 
c. -+-mA / tll 

<l.u,, 6 .u,, 

Sa. 8a, 
d. -+-mAi m 

6!4, ~~~. 
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