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C.S.£-Pl'e 199.1 

PHYSICS 

1. 

3. 

-1, 

5. 

o. 

Wh1ch tine of Lhe following is a set of 
dimensionless physical quantities'' 
a. Strain. spcci fi~ gra1•ity, angle 
b Strain. work. QOuple 
c, Wor~ angle. specific gravity 
ci Work. ene.rg,v. frequency 
If c is tile velocit~ of .electroiTUlgnetic 
radian on. e is the charge of an electron. m 
is the mass of an electron and h is Lhe 
Plank's constrult, ~1en the combination of 
these uniremu consllults !hm IS 

dimension less is. 
a. mel/11c 
b. ch/me 
c mCih 
d e1/11c 
The coordinates of a mo1•ing panicle m 
ttme t are gi veo by x = atl and)' = ht1 The 
equal!Oll ('ot~le path of the parricle IS 

h 
n, tz : - :r 

' " 
b y' =~abx 

~\": ,.:. 
c. _ .,_.- : I 

t1'2 h-: 

x' y' 
d - - - = 1 

a' h-: 
1\ rocket of total imtial mass m,. is 
expelliug exhaust gllS at a steady speed "• 
11 ith respect to itselr When its mass is 

r~duced to .!. l'llo, ~1e. velocitv :tltruned b1 2 0 0 

the rocket will be 
a, 2\'c; 

b , .• 
c. 0.69 v. 
d 0.5 v. 
A circular disc of mass 2tXI g and radiulll 
I 0 em IS rotation nbout an a.xis IXISSing 
through its centre ru1d 11erpendicular to ils 
plane. lis moment ofiuertia m (kg.m~, is 
a. I " 1()'

3 

b. 5x 10"' 
c, 1 , w·: 
(] 2 
The centro of gnll'ity of massive hill 
coiner des with •Is centre of mass. only 1f 

7 

•) 

I ol 11 

J 

a Tbe acceleration due ro gru\'lty has the 
same value over the entire mass 
distribution 

b. lis mass is distributed symmetricnll) 
about ~1e cen tre of mass 

C, l'ts motnent OJ 111ertia hns U minimum 
ralue nbout an axis ilumJgh the centre 
or grav li~ 

d Its gmvilationnl mass equal$ 1l~ initial 
mass 

lr the angul:u displacement or a body 
rotating 11 ith a constant angL~ar 
uccelera!ion IS given by 9 = 14t ~ ~t1• 
where a is an radian and liO seconds. then 
.its angular accclcrntion wiU be 
a. 14 radls1 

b. 4 rad/s1 

c. 2 rad/s~ 
d. 8 rad/s2 

Ctllllilder the followmg statementS 
Assel'lion (A): The moment of mertia of a 
rigld bod) reduces to itS minimum 1 aluo. 
\\ hen the a.xls of romtion pa.~s through its 
centre of gravity. 
Re:oson (R): The we1ght of a rigid body 
always acts through Its cemre gra1lty 
Of these suncmenls 
a Both A and ll are true and R IS the 

correct explanacion of A 
b. Both A and It are tl'Ue but R is IIOl n 

correct explanation of A 
e. A is true but R is false 
d. A is f.1lse but R 1s tme 
Match List I wW1 List IT and select the 
con·ec-1 answer using the cod~ given 
bei0\1 the lines 
List I 
(Mnthemacical operatiOn) 
A Product of force llJld velocity 
B. Product of force and pos1tion l'ecior 
C Product of force and displacement 
D. Product of momemum and position 

vector 
List n 
(Resulting Physical Quruui1y) 
I Power 
2 Angular momontum 
3 Work 
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4. Torque 
Code.•: 

A B C D 
"· I 2 J 4 
b 2 I ~ 3 
~ I 4 ~ 2 
d. 3 2 I ~-

10. lf A li~ht<>r body (mru;> M, und velocitv 
Va} ~ml n he.wier body (m•"-• M, nnd 
VCJ()city \11) have the same kincti~ """"liY· 
thou 
"· M:Vl < M,\ I 

b. M,V1 = M,\, 
<:. M2V , = M,\z 
d. M:Vz ,. M,, 1 

11. A 10 kg body hns o ldnclic energy of 500 
joules. Its momenh11n will he 
" · 25 kg-m/• 
b. 50 kg-m/s 
c, 100 kg-mis 
d. 250 kg·m's 

1'2. A b•ll wh0$e momentum ;, p trik"" o 
wall nt right angle ond hounce5 oA: The 
change in the mumt:nlum of the b•ll will 
be 
tL 0 
b pl2 
c.. p 
d. 2p 

13. At the turning point of an oscillator. it~ 
potenliill energy is equo lto 
n~ zeru 
b. its tot:>! <ncrgy 
c.. its kinetic energy 
d. twice il• kineti~- energy 

14. Tn C3SC or liieatlom between two b<>dicS 
" · rolling fr ietiuu s tnlic fij~tiun 

kinetic fiietinn 
h. ~tatic ti·ietion <- kinetic friction < 

t'OUiugli"ictiotl 
'-'· kinetic friction rolling, fri~tion > 

Rt~tic frtctlon 
d. SLitic lnction > kinetic i\ictiim 

J'OIIing f t·iction 
IS. Titc ••~1•c \'Ciocity ou the surl~cc uf tho 

e;orth is v4. lf ~~and R are the mass ;ond 
radiu• of tht: caoth resrx:ctively, the~1 the 
t>c:tpe velocity ~o unot:ber plonot of mu~ 
2M ~nd rodius R/2 will he 
a. 4V0 

b. 2V~ 
c. Vo 
d. \1,,'2 

16 Consider the followmg st~temen~, 

2 of 12 
A pnnicle o.'t~cutirog uniform ~i...:ulnr 
mQtion ltns 
I. tangential velocity 
2 radi:tltlt:.cclcr14Ciou 
3. mngential :lccelemtion 
4. radial vell)¢it v 
Of these stlttemenL< 
u. I And 2 Me correct 
b. I Md 3 3re correct 
c. 2 and 4 are correct 
d. 3 and 4 arc correct 

17. A sphere of radjus r1 imping"' on :o.notlter 
sphere of rndius r~ fhe cross•section fqr 
collision is 

a. H('i; + r1
1) 

"· "(" ... ,, r 
c. ~r(r. - rl r 
d. " (t;' - 1)' 

18. A _pr;11.icle movin_g with ve1ooity 'V. 
e<tllides with 11nother pnrticl~ nf the snme 
ma~s which ~ ol resl The vd1>citv of 
cemro of maas afltr Ute collision. i.< • 
a. 2V 
b. v./2 
c. v 
d. Yl2 

19. Ao eleclmn is woviug iu Ute positive x· 
direction in s· frame. Titc relative \'<Oiocity 
between the S and S' frnmes is (),8 " nnd 
lhe velocity of lhe electron i.~ ~l'o 0.8 e 
\\ ith respect to no ub•crvtr in S · f'o•nmc. 
Tioe velocity of Ut<> electron Jor an 
~'"'"'"'er in the S frnmc i~ 
:t. L6 I! 
b. 1.0 c 
~ 0.915u 
d. O.K75 c 

20. W•tcr Oows through a hQriZOntol pipeline 
of vurying cros•·~cction •t U1e rotc of 0.3 
m~ls. 1'he velocity of woter (io rn.s) 1ot • 
p<•int of "re:L' of cross-section 0.03 m1 "ill 
be 
u, 0.09 
b. 3.00 
<:. 9.00 
d. 10.00 

21. Bernoulli's princ.ir>lc which i> >pplicobk to 
a tluid m rnocjun ~ conecponds 10 U1e 
pdnciple ofcott5erv3tion of 
a. linenr momentum 
b. onw-gy 
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22. 

13 

24 . 

26. 

C. IJIOS:> 

d. Mgular momemum 
A cnpillary tube of ll'llgth less than the 
"~R11Ulnry height" tor It glvdl liq111d 1fl 

d1pped m ~lat liqwci 11ten tlJe liquid \\111 

n, O\erflOw 
b t·ise 10 the top nuu bulge ()Ul 

e rise to the 1op and the curvature of tha 
mcoiscu~ "ill dccrtaSe 

11 not n,;o to the top 
Consider the following statem<Dts 
Ass~nion (AI: A large soap I.XJhhlu 
exp:uul> while a $nmil bubble sbnnJ..s 
when ~1cy arcco1111e<:ted to each other by <1 

capillnry tube 
ltrnson (R): l'h~ e~ces.~ press~~rc (due to 
surfaoe tension) inside a spherical bubble 
ntcreases. as its volume decreases. 
Of these sl!lt~1uen ts 
ll. Both A and R are tnoe and R is the 

oorrect e'planation of A 
b lloth A and R nre true but It '' not 11 

correct explaoatlon of A 
c. A IS tnoc btu R is mise! 
A IS false bu1 R IS ll'IIC 

The tenuinal ,·elocity o( a sphene a! ball of 
111dius 2r litllmg tllu)cr ~ravJI)' 111 " vi$t11US 
fluid 1.~ V 'The tcrnn11ol veloeJt~ of unmher 
spherical ball of the same material but of 
rndlnH will b~ 
a. V/8 
b. VI~ 

c W2 
d. VJJi 
Air has dynnmtc ' 1SCOStty I J "' 10.; 
kgfms fhc htghcst "clocity tflat a nun 
drop of dtarueter 0.3 mm can aclueve 1s 
approx•motcl)' 
a. 1.:! ml~ 

b. 3.S ol/s 
c 41Jnl$ 
d. 56 ol/s 
Consider the foUo\\1ng statements: 
•\s.<ertion (i\): for undcrwmcr 

CI)IUilUU\lCntilll\, ~()1111<1 WO~C$ Wit h lOW 
ih:queocy are better than l'lmse wilh high 
ncquency, 
Reason ( R): Wbeoe\ er tbe sowtd pressure 
amplitude CKceech; that atmospbe1ic and 
ltydJosUUi<l rnes;;ure (acung on wuter). it 
St'ls up edd) and turbtdcut motions in 
\Yater. 
Of' thl""-' Sl fiiCIIlCIII!; 

27 

28. 

29 

JO. 

: ol' 12 
"· !loU• A n11d R we true nnd R i~ the 

correct explanation of A 
b. Both A 1111d R ore tme but R •s not o 

cutHI~t c:<plnnotion nt' A 
c. A IS true but R is false 
A is false but R is true 
The ~upcrp~.>st tlun of two w11vc.< of the 
same frequmcy !raveling m the S<Jme 
ntc-ditun hut in tlppo~irc dire~1fons ~~vc.' 
rise to 
a. restmanc:e 
b. bet~ts 
c. .stnucliuy wt.wes 
ci harmonies 
·n1e pc>temialcmcr!IY. ·u· of three simple 
hnt1nonio O!.Oillntors varies wi1h 
di"Jllac~ment, ·X .. as sl10wn in the figure 
These oscillalors hale tht S<trne mass hut 
d1fferent (1Juplit11tle> A,. A; uud A• l lt~11 
charncteristit frequencies v1 v1 and ' 1 are 
rol31ed to each other a5 

U YJ 

" 

:,, .5.~: .!i 
~ A: ,t, 

b. t~A1 = ,.2"-.._t =- , .. A, 

c. ''• > "~ '> .,~ 
d. ,., < v:> < ' l 
l'wo tuwng fork~ .• A aud B. give J bents 
per second " hen 501mdcd togelher. The 
frequency of A is 320 Hz. When some wax 
is added to B mid sounded with tort. A, 4 
bem.slsec arc heard again. l'he freq~tenc) 
of B (in Hz). IS 

"· 312 
b. 316 
c. 324 
d .. \28 
A Cllr IS nH\\ ulg tOWllrdS a fixed \\nil and 
sends a Sll!)lal hawn~ a frequency of 1000 
I I ~ which is rd1cctcd back bv ~ lixcd wull 
and roceived by a detector m' tlte same car. 
lf the speed of the car is 0.2 V, V being the 
vclocuy of wuud ln mr then 11te frcqnenL'Y 
(in H7.) as measnr~d by the detector will be 
a, 833 
[) 1 ~00 
c. 1122 
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31. 

34 

35. 

d. 1500 
A Jlglu ly domped oscl llall•r '"'th a 
ch~ractc:ri.t ic fMI"""~)' ~~· i~ ·'"' in 
motion b1 h•rmoruc driving force of 
frequency · >' •. \\1rcn jJ Ol. tire 
n:spoR>e of the OS-'illotor lS controlled by 
~. d•mprng oodlicicnt 
h. inenra of the rnus 
c. mcill•tur fn:qucnG\ 
d. •priog comt•nt 
\ •trached wire of length one: mdl:r ,. rn 

te'iOnance "ith • tuJung fort.. if the: tension 
•• doobt.:J. then the length of the "ire. (in 
m), ol \\ htch reso~ncc \\ illtolv pine.-. is 
• 0 71) 
h. I ()Cl 
<!. IAl 
d 283 
A \1:11icol tuh" uf length I m ond d1nmeit:'1" 
~ em ;, initiallv foiled 11 it I\" Jtcr ..\ llminl! 
lr•rt.. of fk<JUOIICV 700 Ill .., 111•do lu .ctund 
continuoudy t)vCr the lnp uf the tuh~ '' hite 
the wolcr ;, •II em od to llnw <>Ut gr•du•ll )' 
from I he l>c•llom. 111t h iglto;t harmonic 
thnt oan be ox.:ited b~ tl1is tuning fork is 
"· ninth 
b. ~'" enth 
.:.. ·Jillh 
d. third 
C lnc end of • string " connected 10 on 
electric~tl v m~lnt•ln.:d vll>mllng har while 
the otl1cr end rs m~dc to pass over a 
friction leu puiJC) The froc end is then 
lo.1dcd 10 flul the •trrns is unde< ten""" 
I 1· !'be sums l'ibmtos in Xr SCttm enls •• 

Ill<! b:tr vibr>h:s in h'lln•v•nc nrodc. 1f lhe 
lcn .. on .. ch•ng.:d Ill r,.. the s tnne \ lhrolc• 
10 '<: •egments Then 

J l<r ..[f:- t, .[f; 
h .< ,.Ji: : ·"· ,Jr; 
~ r,F, r..,f\ 
cl '·~ - !,.,Jx; 
Con.•idcr the foll011 ing •llltcmcnu 
I luosonrc wan" con be produced hy • 
I. magnotron osc:rllatur 
2. maj?n utostn~liun oscillator 
3 klys tron o•cillotor 
4. pie7oelce:tnc oscillotnr 
ur these Sl3kcnon1• 
:a. l a.nd 4 are ~orrect 
b. 2 nnd 3 uro con-eel 
c. I nnd .~ ure CC'n'e<l 

36. 

37. 

~8. 

39. 

.fl 

.1 nt I 2 
d. 2 and 4 arc correct 
A system uf two thin Jcn~es of ·focal 
lengths - f1 and +f, ore Scp<VDh:d h) 4 
di~tJrnce, d. A poro.. ial r>)' <:nlenc tllc 
sy•tem frocn the left often• I •nd Je..,·~ to 
l~e right llf len_• 2. l"hc ').tern m•lri' in 
thu ""-SC II ifl he 

0 a. I 0- [ ' -cl-~- 1 
_II), I_ 0 I - I f. " 

h. 
1 

o I' dJ 1 
.-1 /, t, 0 t I f. 0, 

d 

0 I' ,, 
1 fJ 1 U I 

lJ [ ' d [ 
~I / 1 I" 0 I ~ 

I I 

I f. 
u 

I 

Foe una.gc magnifiations. one needs 
atle4•t 
a. two convc.~ lenses 
b. one conc:n e nnd one ~~nvcx len:~ 
c. one Concave. len!j 
d. one oonve:t lens 
A •rn:oll Qhjoc~ ties on lilt; ,,.,. nl n 
cytinddcally ~ymmctric opli~l 3)slo:tn. 
Titc !mag.: 11 iU •uffer from 
• · ~phc:r:i~l phc:tT>tioo. coma nnd 

os1igmati~m 

b. sphc1il!ltl ab<:rmlion ond "'""" 
c. ¥phc.."t"ic.;l:~h~;.-rrnlion :md :Ui1igm;~lism 
il sphc-ric.1l aherr.~tion 
l'\\ O thin lensc., huvt • cl)tnbinod Jlnwco·nr 
I JQ dioptre .. Wlten SCJIAI'ili.Cd b) 2() Ctn. 

lho:ir cquivol~..u power is '6,25 dioplro. 
l'heir mdil'idu.1l powers. in diopl'""· ore 
a. ~.hnd 6.5 

b. 5.0~d 5.0 
c_ 7.5 and25 
d. 9.0 •nd 1.11 
Cotl!l id.:r the: follo" ing •~>lenten!> 
A compound microscope i.; lx.·ucr ~n 
singlo.Jen• mron>-SCOJI" bec3use 
I it can produce br!"f magnrlic~tron 
2. it has bett<t resolu~on 
3. It produces inugcs free of ~u defccl• 
I )f these Jl>lemena 

a I. 2 and 3 are correct 
b. I and 2.3J'C corre\:1 
c. 2 and 3 OR: cam:cl 
d. land 3 are corre<:l 
When • li811t wave get• rcfrJeled tnl<l a 
dcn.scr medium, the <JI"Cd of prupagatiron 
"' inc=ses bul Ute wavelength d~Xruases 
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42. 

43. 

·14. 

45. 

46. 

47. 

b. decreases but Otc wnvelcngtb increases 
c.. ·~ well as the wavelength incren$e 
'l as ll•eU as the wavckngth decreAse 
A double slil "' illuminllted by twit 
wavelensth• 450 nm and 600 nm. \VhJI ;, 
t.he lowe•ot ord.,. ~~ which the maxima Ql' 
one wavelength coil\cidc., witl1 lbe minima 
of Ute ether" avc:length7 
... 1 
11. 2 
c. 3 
d. 4 
ln Young's experimenl the phas" 
difference hetween two waves of a point 
wher<> (f,;,lnJctiw int~rfen:ncc takes ploec~; 

is 
n. U 
b 1t/4 
c. 1t/2 
d. " 
The minitt1um number or lines in (1 gtr~ling 

"hich will ju•r re~oh e the spectral line.• nf 
wavelength ~~80 i'o!' and 5886 A in 01e 
~UC(Ind order is 
n. 491 
It !18 1 
c. 2940 
d. 2943 
In the fnr-field diffroetion pattern of a 
single s lil under polychromatic 
1Uumhtution. tbd first minimum with the 
wavelength ),1 is found to be coinc idoul 
wiiJL the tltird minimum .11 ),..,. lltO!t the 
rel•tionship bet•veen these two 
wavelengths is 
3 , 3].1 - 0.31.: 
b. 3f.,t '-1 
c. '·I 3).2 

d 0.~ ... - 3A: 
1lte di31J1ett:r of the eighth >o~e in a >c>ne 
pl:ott: is 6 mm. 11.'5 principol focal !.:ngd1 for 
Jigb l ofwavelengtldOOO A" ill 
:1.. 0.85 m 
b. 1.25 m 
c. 2.25 m 
<l 3.00 m 
A uni-axi•l hirelringent cryst>l is cut to 
f(>nn a parallel plate wi1l1 iiJi c•ptic axis 
p•rollel to the front lioce. For ouch a 
relaJ\Iet' plAte of refractive indicC~~ no ~nd 
n,. with thickne.ts d. the e~'}lres•ion forth~ 
reb tive phase difference. <\<It for the 
waveleugtl1 1. is given by 

.tll. 

50. 

31. 

b. 

c. 

n0 - n,l d 
,! 

10, - n,l). 
d 
n0 - n,l 2 

d 
d. l.T n, - n. [d 

;, 

S nf 12 

'1\vco l)<'llarisin3 sh..el$ P1 nnd P1 are placed 
such tl1al lhc anglo hcl\\ccn polari<iug 
din.:l!UO!lll of P1 ~nd 1.>~ is 0. If It is the 
intensity of light as it etnerges QUI of P,, 
then the transmiued mtensity through l"l 
"ill be 
•. 0 

' b. 11 cos·ll 
C. Jo CO'<tl 
d_ 11 $inl(J 
Sodiwn light w•s IL~t:d 1<.1 <tud)• the circulor 
fringl!!i of Q Mic.hclson ·~ int.<:r1<.'1'0mOidt'. 
The di•bmce~ of •eparation of the two 
mirrms for l\1 o ~omccutiv" pMition.\ of 
least contra were equal to d1 and d1• IJ /11 

and A-t nre lh~ "avcleugtb.s of U1e lwu lines 
of sodium lighr. tltoo tltd r diObr~nec O·.t· 
/.2) is cqunl ill 
:L .<,4, 

2(d, dl) 

};,"\ b. 
2( d, 1 d,) 

3),.<, c, 
2(dl d, J 

d. ;1;1 
(dJ I t/1 ) 

Lt1 Ruylcigl• sc.111cring of light wiU1 
frequency v. the co·etlicienl of ~cnlterins 
is propot1ionnl to 
• . v 
b. \ 1 
I,!, ,.J 
d. ,,It 
(;{Jn.~id.,. the Ji)IJn" ins .<tntemeol.i; 
In Ramun scattering oJiigbt by goses 
l. Slokt::\1 line. npp""t on the higho: 

w•velen_gth side of the exciting line 
2. Anli·Stokcs lines nppcar 1111 the llll\cr 

wov~lcngtltsido ofUt<> cxcitiug llito> 
3 .• \nli-!;tokes lin"l! ore of much higher 

intensity than the corl'l,.ponding Stokes 
lines 

Of tbi.: abo\1e slntt:mt.;!na 
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52. 

53 

54 

55 

56 

57 

a. l. 2 and 3 are correct 
b I and 2 am correct 
c. 2 and 3 are correct 
d I and ) are correct 
A laser beam of pulse power IO" Wan as 
focussed on an object of arrnt I o-' cm1 The. 
energy flux In WatVcm1

, at the point of 
focus is 
a. to'" 
b 101

" 

c. to' 
d. 1 0~ 
The poputario11 Jnversi011 in Helium-Neon 
laser 1s produced by 
a. photon excitation 
b el eel ron excitation 
c. inelasric atomic collisions 
d chemical reaction 
Cousider tbe following st;tlemmts: 
Assertiuu (A\: COt lasers $J'e much lll()re 

ef'fi cient than other lasers. 
Reason (R): 11te vibrational-rotational 
levels of the lowest electric state are 
inv<Jlv(l(l in the CO, lasenransi lions. 
Of tbese statements 
a_ Both A and R are true aud R is the 

correct expllUlation of A 
h Both A and R are lnJe hul R is nnt a 

correct explanation qf A 
c. A is true but R ls false 
d A is false but R is true 
When the temperature of a g~s as 
iJJcreased at tQJlSia.JJL pressure, t)Je 
potenliul energy of the molec-ules 
a. increases but their k1neric energy 

decreases 
b decreases but tlu~i r kineric energy 

increases 
c as well as their kinetic ener0')' decrease 
c.L as wdJ as t.heir kiuctic energy increase 
The teJl1pornl\ll·es meMured usi11g • 
constant volwne (Yo) hydrogen 
thcnnomcter, coincide with those 
measured u.ing a constant ]lressure (l'o) 
nitrogen them10meter, only when 
a, bo~t Vo rutd Po are small 
b. Vo is sm~l and Po is large 
c, Vo is large and Po is small 
d both Vo and Po are large 
The theoretical values of the molar 
speci fie heats of solids, <!educed on the 
basis of the law of equiparti tion of energy 
lll'C always smaller than tbeir cxperimc111al 

58. 

59 

(>0 

oof l ~ 
values 11tis discrepancy is attributed to 
the 
a. exclusion of the electroni<l 

contributions to specific hears 
b. errors in the measurements of specific 

heats 
c. approximations In tbe calculations of 

speciJic heats 
d. non-zero values of the tllc.rmal 

expansion coeflicienr,; 
Three identical metal rods A, B and C are 
placed end to end and a teutpemrure 
difference is m~intained between the ftee 
ends of /1 and C If the I hermal 
conductivity of B (K.) is twice that of C 
(K,) and l1alf that oi A (Ks), then the 
effecri ve therrna I conducthoty of the 
system wi ll be 
a. KAn 
b. oKr/7 
c. 7KrJ3 
d. ~ 
(h-yg~n gas with an initial volume. of 8 m' 
Is allowed to expand from 4 atomo~pheres 
to I atmosphere. Once tbe equilibrium 
temperature is reached, the gas is 
c<>mpressed 1~ itS original volume. If tile 
fin~l entropy were higher than Its inir i~ l 
entropy. then the gas had undergone 
a. adiabatic expansion and isothcmral 

compression 
b isothemtal e~pansion and Adiabatic 

oomptessiM 
c. free expansion a!ld isotJu:nnaJ 

compression 
d. adiabatic expansion llnd isobaric 

c.omprc.~on 
Which one of the following reversible 
cycles represented by right angled 
tri111tgles in a T-S diagram, is tJ1c least 
etlicieJJt1 
a. 

b. 
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62, 

63 

1.>5 

d. 

~;IF' .. 
5-0 3Sv 

l'l\e pressure uo a block of silver is 
increased quasistarically and isothermally 
!'rom I to 2000 atmospheres. The amoun1 
of heat libermed during this process is 
a. exactly eqll11l to the work ~one 
b, more than the change in the imernal 

energy 
c. less than tho change in the int¢.msl 

erlergy 
d. less titan Ute work done 
The 1emperature of a gas is held constam 
'vhi le its volume is decreased. The 
pressure e>;ened by the gas on the walls of 
the comainer increases because its 
molecules 
a. strike the walls with higher velocities 
b. strike the walls with larger force 
c stdke the walls more frequcn~y . 
d. are in con(acL with the walls for a 

snoner time 
Tile mean square displacement of a 
particlo under goi n~ Brownian motion, at a 
temperature Tis proportional to 
a, 1/T 

b 1!./f 
(>, .fi 
d. T 
Colloidal panicles of 1111\SS M are 
suspended in a gas at 300 K nnd 1 
amtosphcre, The most probable energy of 
thes~ p~rticles is ~qual to tJ1c kinetic 
ener!!y of a gas molecule moving with the 
most probable velocity. V,,. ul the 
temperature 
a. 450 K 
b. 380 K 
t . JOO K 
tl 1.50 K 
A non-conducting partiti on divides a 
cunla111er intu two equal oompartJnt.mts 
One is tilled with helium gas a1 400 K and 
the other is filled with cru'bon monoxide 
gas at 240 K. The number of molecules In 

1 o( I ~ 

each gas is the same. lf the paruuoo is 
~cmoved to allow ~tc gases to mix, then 
the final equilibrium temperature will be 
a. 300 K 
b. 320 K 
c, 340 I( 
d. 352 K 

66. The viscosity of a gas arises from tlte 
transpon of momentum from ' high 
velocity' region to ' low velocity' rogion 
The mean square veloci ly of those 
molecules which carry momentum across a 
hypothetical layer of the gas is given l>y 
a, l<T/m 
b. 2 kT/m 
c. l .SitT/m 
d. 4 kT/m 

67 A gas at pressure P, volume V and 
temperature T. has a mean free path of A 
If this gas is isothermally compressed to a 
volume V/2. then the mean free path will 
be 
a. 2A. 

b " 
c. '!J .fi 
d. h/3 

68. C;u·bou dinxidc gas at an iniuaJ pressure of 
50 atm and a temperature of 300 1< 
undergoes an adiabatic, free expansion in 
which the final volume is 20 times that uf 
the original volume. The change in the 
temperature of the gas is equal (o 
11. 33•c 
b 3.3"C 
C. I)•( 

d. -JJ"C 
69 The .loule·Thomson expansion produces 

cooling 
a. at ~I iuitisl temperatures and pressures 
b above tctui.u initial temperature 
c. al)nve cci'Ulin initial pressure 
d. below ce.nai n initial temperature 

70. If the VQiume black body radiation 
increased is lncr~ased quasisritically and 
adiabatically by a factor of 8. 1hen the 
wavelength of ~1e highest intensity },., 
wil l shitlto 
a. 1/2/-., 
b. 2 A.n 
c. 2../2 ~11 
d. 8A, 

71. According to Plauck's law of' blnck body 
radiation, s holler body radiates 
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73. 

74. 

75 

n. most of the energ.y in the longer 
wa,•clength region 

h m()St of the energy 111 the shoner 
wavelength region 

c equal amount of energy in all regions 
of wave.lc.ngths 

d energy in bands separated by gaps 
Consider the following statemems: 
Asstrtion (A): The root mean square 
velocity of molecul e• of a gas having 
Mnxwellian distribution of velocities, is 
higlter than lhoi r most probable velocity, at 
any temperature 
Reason ( R): r\ very small number of 
molecttles of a gas wbich possess very 
large velocities increase the root mean 
square velooity, v.-ithout affecting the most 
probable ' 'eln<:i{)' 
Of these statcmeuts 
ll, Both A and R are true and R is th" 

correct ex.planation of II 
b. Both A and R are true but R is not a 

correct ex-planation l)f A 
c. A is tnte but R is false 
d. A is false but R. is rrue 
A borizomal overhead power line carries a 
current of 100 A direcu,d from West to 
Easl The mu~netic lield due tn the current 
2m below the rtne is 
a. 1 .00 x 1 o·' T towards South 
b I ,00 x JO'J T towards North 
c. 3,14 x 10' 5 T towards South 
d. 3, I 4 x 1 0' ' T towards Nortlt 
Consider the followiug statem<">ts 
ven·omagnetism arises due to 
J orbital angular momentum of the 

electrons 
"' spin angular momentum of the 

electrons 
3. spin !lllgulsJ' momentWJI of tl1e uuclt'lls 
or lbe above statements 
a. I and 2 are correc1 
b, I, 2 and 3 are correct 
c. I alnrte is conwt 
d 2 alone is correct 
A paramagnetic material is introduced imo 
a curreut carrying toroid The 
magnetization of thi< material does not 
alter the 
3. magnetic field strength, II anywhere 

inside the 1oroid 
b. selrinductance, Lot' lhe toroid 
c, rcluctrulce. R. of lhe muguctic cixcuit iu 

the toroid 

76 

78. 

79. 

80 

~of I ~ 
d energy stored in the toroid 
On a conductor of non-unif<lrlll curvnture, 
the charge 
a. has the greatest concentration on the 

pans of greatest cutvantre 
b. hM the greatest concentration \!II tlt« 

pam of least curvatnre 
c. is distributed unif01mly on t11e whole 

~urface 
d. is di~trihuted uniformly over its 

volume 
At s point 011 tlte axis of an elect<1c dipole 
a, the electric field is r.ero 
b. the electric potenti<tl is zero 
c. neither the electric licld nor the electric 

potential is zero 
d the electric field is directed 

perpendicular to the axis 
Three capaci wrs are co11uected as shown 
in the figut e, 1 f u potential di rr •• ·ence or 12 
V is applied to the terminuls, then the 1otnl 
charge on the system will be 

12 V - ---+O 

l ~F 6 # 

a 24 Jlc 
b. 48 ftC 
C, 72 ltC 
d. l OS JlC 

f-j 

I 

fhe applicatiQu of ' Gauss' theorem give$ 
rise to an easy ev~luarion of electric field 
In lhe case of 
a. a cllargc.d hody of any geometrical 

confi_f,rurntil1n 
b. ch!U£ed bodies of regular geometrical 

configuration 
c. revolving charged bodies 
d. charges fonning dipQies 
A total capacitance of 4 11F can be 
obtained by combining ftlur capacilor~ of 3 
11F esoh, if 
a all1he capaci1ors are tn parallel 
b. nil OIC capacitors are in set'ies 
c. three capacitors are in series and one 

capacitor is i 11 parallel ro that of the 
conibinatlon 

d. one capacitor i$ in series "ith the 
conlbination or three c~pacitors i" 
pamllel 
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81. 

82 . 

S3. 

84. 

85. 

86. 

Kirchholls lirst law lor ~lecuio circuits is 
based on the la\v of conservation ol' 
a. charge 
b. energy 
c. momentum 
tJ. mass a~ wel l i.1s cnag.y 
If charges +q and -<i are placed at the two 
corners Sh OWil vr :J Lriunglc 8!) .siU)\\111 i ll 

Fig .. lhen the potent ial at the third comer 
IVfl l bi! 

~~ 
a. 

41l't'o 

b. lero 
l 

2q 

h) 
d. ,=;:=='7 

4m: • .Ju' +I/ 
Which one 11f the following can IJroducc 
the maximum Induced emf? 
a. 5U A. OC 
b. 50 1\, 50 I tzAC 
c, 50 A. 500 H' AC 
d. IOOA. DC 
A circular coi I A of 50 turns of line wire. 4 
cm1 in cross sectional ~rea is placed 
coaxiaJiy at the centre of a circular coi l B 
of IQ em radius ami 100 wn1~. Who.'11 the 
curremln coil B decrc.ascs at the rare of 50 
ampere per s~cond. the induced emf in A 
will be 
a. .3.14 x w·• v 
b. 3.14 x IO_, V 
c. 6.28 x JO' V 
d. 3.14 v 
l'or a resistance R and <'llpacitance C in 
st"'ics, the impcd:m~e i~ twice that of a 
puwllel combination ol'the same elements. 
rh~ fr~que.ncy of the applied emf, should 
h<-

a. 

h. 

RC 
I 

~trRC 

211' 
c. .,fRf 

d. 2;r.fi/i: 
An /I C circuit conut ins iuducU~nce. 
capacitance and resistan~e. If VL, Vc and 

87. 

88. 

WJ. 

911. 

II t)l I ~ 

v11 ar~ the effective volmge acmss the 
inductor, capacitor and resistor 
rt-:;pectivcl~. then the t(IIJ!I cllecti w 
voltage is 
a. VR - Vr - Vc 
h. V"- Yr.-Yt· 

c . . /J! ' +(V - V)l \J • I. L 

d. ~v; -(v, - v, )' 
An LCR circuit contains a varying emf £ ; 
t:, C05 wt. At resonance. the amplit ude of 
1he oscillating cun-em Is titlly determined 
in terms of. r.., nnd 

"· R 
b. Land C 
c. Land R 
d. C and R 
In the circuit shown in the given ligure. the 
current i 1 and i1 llowing ~1rough the Jn 
and 60 reSiSh1rs are respet.:livcly 

"·f?:"r Ill .. Q 

n. 3/9 A ond 619 A 
b. 6/9 A nnt.l 319A 
c. 10/ 11 Aandi0/14A 
d. I 0/ 14 A and 10/ll A 
A wir" carrying a 3U A cum:nt ha\ a 
length of I 2 em between the pole pieces 
of u magnet at nn ungiC! 11f 110° with respect 
to the field dil'e(ltion. If the magnetic lield 
ha~ n un iform value of ().9() 1', then the 
Ioree on the \vire will he 
a. 208 N 
b. 28 N 
c. 1.8N 
d. 0.25 N 
A current 1 is sel up in n n-ly pe. 
scmico11ductor \vhich is placed in a 
uniform magnetic field B- Wh~n i and a 
nre directed <~ long positive X ~xis and 
positive L axis rl\S]l<'ctil oly. l11c hall 
electric l·ield E will be established along 
tl1C 

a. l'ositive Y nxls 
b. negative Y axis 
t . ncgntlve 7. axis 
d. positive Z axis 
The 1 holllson coefficient thermocouple is 
of the One junction of a thennocouple 1s at 
()°C while the other junction is att•C. The 
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emf of tbix thenuQ<:uut>lc i• gi\ en l>y c ~ 
:•11'2bt' 
'll>e 'Th<>m<on IXlC:Ilicicnl of Jhe 
thcrmocoupie is 
~- h(t '23) 
1>. bt 
c. "(I 1 273) 
d. nl 

92, The emf of a thermocoupl", with onl! 
junction at o•c and U1e other at a 

temper~lure t"C js given by & = ISOt -
12000 1 l-~_., o,-.:'ll 1-1V. ·n,e Peltier 
cocOicicntol O.C will be 
n. 0.71 mV 
1>. 7.1 mV 
c. 7,1/cmV 
d. 7J mV 

\>3. l'he vclocJIY of electromagnetic waves m a 
dl.,lectric med.ium having pcrmillivity ~ 

nud pem1eability I' is gi,•en b)· 
• . I t~ 

b. ,r;;; 
c. ../Pi 
d . .;-;; 

94. C'onsidc:r lite following ~t.>temcnt•- I• "'' 
cl.;ctromngnotic fiold 
I. The electric field vector £< normal to 

l11e din:ctinn elf prl>pagation 
2. ·n,c mnguetic field vector is normal to 

the directiun of propagation 
~ - P,lectric lic:ltl iK n<>nna l and mngnelic 

field is p•raJiel to tltd dir~-ction or 
11rop~g•tion 

4. M~gnetic fie ld l• normnl ~nd blectri~ 
field as parallel to lhe direction of 
propagation. 

Of these stat01lloull< 
n.. 1 and 2 nrc com:cf 
1>. 2 and 4 .,,.. con•ecr 
c. 3 ~nd 4 are oorr«t 
d. lond 3 are correct 

Y5. A porticle of charge e· ond maos ·m · 
thoves with a velocity v' in a magnetk 
fi~ld B' applie<l p•a·pendicular to it• 
motion. TI>e radius r of il!; path in tl1a 
field i< 

%. 

a. •·= mv/Be 
b. r Bcim• 
c. r = evimB 
d. r = vBimo: 
l>roton' 31'<: aec.,lcr"tcd by o cyclotron 111 

which llac m•gnetic field is l .5T. 1'hc 

10ntl2 
number of times the potcntibl across rhe 
dees reven~e> in I ~ec >hould he nearly 
•. 2.3 lt 10. 
b. .!.()X 10 • 
c. 6.5 ~ 10 ' 
d. S.7~ w' 

97, ('on• ido:r the folio" ins >L>tc:ments 
J"""'a·tiou (A): /\ beam eont:Liuing tt and ll 
particles mqving with tho s:.m~ velocity is 
subjected to~ magnetic field perpendi<.>ular 
lo their direction of motion. TI1~ radius of 
circu lar path on wb.ich the "' particle fl 
particle, 

Rc:uun {R): The ma.<s of the Cl panicle is 
sev<;:ral tordc.rs of n>:•£nilude hi~her tl1an 
thai or f\ porliclo and il'l claargc is two 
lim"" tl1al of f3 particle. 
Of these stnlemcnts 
a. Both A and R ""' true nnd R is lhe 

correct expi>n11tion nf A 
b. Both A 3lld R nrc true but R js not u 

t'orn:cl e,~pbo.~tion of A 
c. A is lnae btU K is f.1!se 
d. A is false but R is O'Ub 

98. Ruth.,ford's <>!<pcrim.,nt on th¢ nlom 
dcrnonstrnwd 
:a. the presence of neutrons inside no 

atom 
b. th~: approsimatc •iz~ of the atom 
c. the -appr{\...Um4te size or a nudeu$ 
d. lhe revoh~ng (>f electron in atomic 

orbits 
99. llt!\\ na:my states ""' cmnplctdy 

splaericnlly .symmet•ic when lhe ele.,tron i• 
i.r1 the nih excited sf:tte where 11 i.~ the 
prtucip•l quantum uumbcT? 
• . 2 
b. 2n2 

c. 2n2-l 
d. 2(n:·l) 

100. Cma~itler the tilllnwing sfnlem~nl• 

assqcialbd with ahe pro<lwticm or X· rny 
~pocuum 

\. TI1e continuous X-ray ~tx:<:trum i3 duo 
to bremsstrahlung 

2. The chorncterislk sharp lin.:s 
appearing in lhc sp~trum Jc:pcnJ un 
tl>c Mlurc of the lmget mat~rial 

3. 'fhe X'-rny speclntm i.s due to the 
rearrangomenl ol' nuck<Jn• 

Of tlu::sc stal<!ments 
a. land 2 aru corrucL 
b. I and 3 nre oorrecl 
c.. 2 alone ls com:ct 
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d. I. 2 Qnd 3 arc oorrect 
It! I. l'h" radiu~ of the f'w<t urilit of h)'.lmj!.en 

4110ril is 5.29., 10' 11 on . '111e r3<liu.• of the 
"· u2 .< 1 o·" m 
b IO.S8x 10'11 m 
c, 15.87 x 10'11 m 
d. 2 l.l6x 10'11 m 

102. !l lotcl, L~t [ with List t1 bod select tho 
correct answer nllng lhe codeo given 
below th" lis ts 
List l 
(Quantum jumps in Hydrogen J tom) 
A. n = 2 I<> n = I 
B. 11 = 3 to o = l 
C. ll 4 ltJ D .. J 
D. 11 = 5 to n = 11 

l,ist H 
(Name of' Sories) 
I. 13oltucl' 
2. l.,ymoo 
' Paseh<n 
~ - Brackeu 
5. Pfund 
Codes: 

A 13 (' I) 

u. 2 1 3 5 
b. 1 2 3 4 
c.. 2 I 4 5 
d. 2 I 3 4 

1113. Which one ()J' the folJuwing shilcmcnt~ 
rcgonling photo-cm is~iun M electrons i• 
Cl>rrecl? 
•- Kinetic energy of electrons increoses 

wi~tlho iutem ity of iucidont lighl 
h. Elccb'Oll> art: emitted whon the 

wavelength of the incident light is 
above a certalo ~ir<-s hnld 

t. _Photoelectric umi!Ssion is instomt'lucous 
with lho incidence of tight 

d. PhWJelectrm•s an:: emilled "honever 1• 
gas ill in .. di;tted "itb uttr•violetl igh t 

10-1. The qullutity him,.,, with m,, M tltd 
eiootnm mnss.. has the dimensions of 
o. lo11gth 
b. lime 
c.._ mass 
d. lempernlllre 

HIS. ll\e value of wavelength of a b"'1m of 150 
volt elecl:roJb is 
a. 0.5 A0 

h. 1.0 A0 

c. l..S. .-\. 
d. I 5.0 A" 

11 of 12 
106. Wltieh of the following statement' 'G~ true 

regarding cari,on-dating'l 
l. II employs carbon-14 
2 [n nny living biolo!lical system, ratio of 

corhon- l'lto C3rbnn- 14 chonges with 
>ging 

.•. On~e n plunl or •nim•l IS de;td. Ute 
ratio of CMbon· 1 2 to c.1rbon· 14 
becomes con~t:rnt 

4. Some atoms of earhOn· 13 pJ'l;.,ent in •ir 
\rAnoform intt,J carbon-14 by nbsorhing 
ni.!ulroru. present in t.be cosmjc rays 

Select tlte correct answer u«ng the oodes 
given below: 
Codu•: 
• · 1, 2, 3 and 4 
b. I and 4 
c. L, 2 and .3 
d. 4 aloo~ 

107. :.~u tmdorgoes suc~:wively eight a 

dec:~ys ond six fl decays. What " tlte 
'"suiting nuclcws? 

'"'p• a. .82. c.• 

b. ~,.Ph 

"'Pb c. & 

d. :'Pb 
I 08. Cnnsid"" the loU owing sl:ltemenl.!; 

Ass..rtiou (A): An isola~<'tl radioocuvc 
atom muy ~ot decoy at all whntevcr be its 
half-Hie 
lhl<•~o" (R): Radio,tcl ivc deca~ is o 
~ltati-'4tic.al l 'henmucuon 

Of these slalement' 
lL Both A and R "'" true and R ·~ the 

correct cxplonution of A 
b. Both A nnd R •rc true but R is 1101 A 

CCIITCCI explanntion of A 
c. A i~ true hut R is false 
d. A i• Jalsc but R is u·ue 

109. Forc<:s binrung ncutron.s and protons 
a, verv inversely as r' 

• • b. ' '""Y irrversely as r 
0. oct uplo • .:erlllin I>Oilll anu ~ • .,. 

bcc.ome -zero 
d. are responsible for the energy rde.1sed 

during· nuclea1' fission 
I 10. Tho cn,.,.gy of 1.6 Joule is "'I""' to 

a. 1!l1,M~V 
b WuMeV 
<:. tO' J\·1~ v 
d. 1.0 MeV 
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II I. 

112. 

113. 

11 ·1. 

11 5. 

Which tlf' lh~ following pairs arc <'orrc~lly 
matched? 
L Nuclear r.s~ion f(1r power gcncqt io11 

..... U-238 
2. N<1c lear fission ...... Dcmcrium 
3. Nuclear pile .... Core or ~ nuclear 

reacror 
Selecl the correct answer using lhe codes 
given below 
Code: 
a. 1.2and3 
b. 1 and 2 
c. I and 3 
d. 2 nnd 3 
Tbc lhemlolluclear fusion of hydrogen 
inside U!C slurs is taking place by a cycle 
of operations. Th~ rarticular element 
which ac1s a~ a ca1alys~ is 
a. nitrogen 
b. o><.ygen 
c. carbon 
d. helium 
i\rmngc lh~ follelwing J'unuamcnlal Jurccs 
of nature in increasing order of their 
magni~ude 
I. Weak 
2. Smmg 
J. Gravitatio11al 
4. l!lccuomugucric 

elect lhe correct answer using the codes 
given below 
Code: 
a. 3. 2. 4, I 
b. 3. 1.4.2 
c. 2. L 3. 4 
d. 2. I. 4, 3 
Which of lhe following are true in c&se of 
''"gative lccdbnck arnplioers'? 
I. Slabilily of lhe umplifier decreases 
1. Dis10r1ion ofLhcamplificr dccrcas~s 
3. Noise in ~1e amplifier decreases 
4. Bra11d-width o f the amplifier decreases 
Seloct the correct answer using the codes 
given below 
Code: 
a. I. 2 and 3 
b. l. land4 
c. I. J and-1 
,1. 2. 3 and 4 
The avalanche breakdow11 in p-n juncrion 
is due II) 
a. shlf\ to l'enn1 lewl 
b. eumu lmivc cfTec.t of condu~lion brand 

electron collision 

I 16. 

117. 

118. 

119. 

120. 

12 ,,, ·~ 
c. "idening or f()rbi<ldlm gup 
d. higb impurity concentration 
If lhc pla1c resistance of a triode is 3.3 • 
I 0~ ohms and its mutual (:onductance is 3 
,, I ()'1 <>hrn~ .. I hen lhe nmplifictuion fnc1or 
is very n~~rly equal to 
a. lOu 
b. 101 

c. 101 

d. 1<1' 
A p-n diode is revctse biased. The 
rosistance mea:;urod by an ohm meter 
connected across It will he 
a. z.cro 
b. lmv 
c. high 
d. infinite 
A transistor opcra1ing ln a common-base 
confignration has n fOrward current g~in 
t:1ctor. fl = 0.99. If the emi1ter current 
chan~es by I mA. then lhe change in the 
~use c urren1 w iII be 
a. 100 )tA 
b. 0.01 rnA 
c. 0.99 01/\ 

d. 99 mA 
X nod Y in rig. I and II represcnl 1wo 
sets\ shaded area 1 

Fit' ~ -EJ ~vP1•· 11 

The output represented by lhc scL F in Fig. 
Il l 

·ffiF1 .. 1U 
Is rcaliuiJ hy the logic gate 
a. OR 
b. NOT 
c. NOR 
d. 1\ND 
An OR gale has two inputs X and Y. The 
corr~ct symbol of the gale is 
a. 

b. 

c. 

d. 

•----ro->-- -F v---< 
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