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Part-I/l{TtI -I
General Studies /HTqreI 3{&FFI

Ei*E
Eii.t#

l.

Ei[E
bf#

2.

4.

5.

Ei[EIa::11

E*tD

3. The terms Micro-Economics and
Macro-Economics were first coined by
(a) Alfred Marshall (b) Ragnar Frisch

(c) J. M. Keynes (d) Adam Smith

Which ofthe following best explains the concept

of sustainable development ?

(a) Development that meets present needs

without harming future needs

(b) Development without using nahral rcsources

(c) Development controlled by intemational
institutions

(d) Development locused only on economic
growth

In a certain code language 'HIM-ACE'is written
as 21. How will 'SIP-TAG' be written in that
code language ?
(a) 16 (b) l2
(c) le (d) 14

The Viksit Bharat Guarantee for Rozgar and
Ajeevika Mission (Gramin) Act, 2025 (VB-G
RAM G Bill 2025), represents a significant
upgrade over MGNREGA because in
MGNREGA
A. Structuralweaknesses

B. Not able to enhance rural employment
C. Absence oftransparency and planning

D. Absence of accountability

Select the correct answer from the code given
below :

Code :
(a) C andD (b) AandB
(c) All ofthe above (d) B and C

The Cultural and Educational Right in Indian
Constitution is guaranteed by the following
(a) /.rt. 27 and Art. 28
(b) Art. 29 andArt.30
(c) Art. 28 andArt.29
(d) None of the above

l. Fdfifud rnra rnrd t-{,TR 3TrPqfu*T ft{c
(qrffur) 3ifUfrcc, 2025 (vB-G RAM G
Bitt2o2s), MGNREGA ff gr+ ii q*
q-eeE,l eqqc sr sftftRr€ 6{-dr t, Riifu
MGNREGA ii
A {rq-{rcrF[ q,r*ftqi
B. fifrq t-qqn qqri n rscd
C. lrrqftfdr *{ +q-{r sr 3r}rH

D. qerst$ .5T 3Il tI
+i fts.rs {z t t rr$ rtr gi :

Ez:
(a) C Fi D (b) A \'.i B
(c) 3c+fi srn (d) B qq C

2. ffiq {fum it {q,ft 3*{ &Tqn Fsjri
3rfufiR ftq EKr yEH fuq nq1 I
(a) 3rJ. 27 3fr{ 3rj. 23

o) 3rj. 2e *{ 3rj. 30
(c) orj. 28 *r 3i-3. zl
(d) Bc+n i t m$ i-ft

3. qQ-3rpirTrrl nqr scR-3rrl{nF{ +r sdsEq
ftqlri ffi f+qr i
(a) or&-s cl{to (b) t{ &rT
1c) i. qc. fi;t (d) \rsc F{el

A ftr66o it t +'t{ sdd f{*.rs fi 3rqqnun

*) €qA 3r=d art t s'q-frdT t i
(a) edtn 3{q{Tsdr.iit qi X, -G gq

r{Eq fi grgers-drofi d a*vn vi{q
fu{rfufirq

G) yr5fus fuqji 4 y*t * fu{r liorq
(c) 3rdwqs iitqteit Er<r Ar?ifud fuflq
(d) +{m 3TrRls fd$rs q{ 3Trqrfrd tdfir€

s. f*-{fr ftRs-d +s r+rqr I 'HrM-ACE' +J 2l
fuer stdr i I BS q'ls r+rqr ii 'srp-rec'*l
f*q ysn fuor qr*rn i
(a) 16 (b) tz
(c) 19 (d) 14
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6 Consider the following statements with

reference to present ChiefJustice of India.

l. Present ChiefJustice oflndia is Justice

Surya Kant.

2- Surya Kant is 52nd ChiefJustice of India.

Select the correct answer fiom the code given
below :

Code :

(a) Both 1 and 2 (b) Only 1

(c) Neither I nor 2 (d) Only 2

How many members does the President oflndia
nominate in Rajya Sabha ?

(a) 12 members (b) 15 members

(c) 20 members (d) l0 members

(a) Arabica

(c) Excelsa

(b) Robusta

(d) Liberica

EIiIE
El#

7.

8. Which variety ofcoffee initially brought from

EiIE Yemen, is produced in lndia and is in great
F,:+a

frffi aemand *orldwide ?

9. Where was U.N. Climate Summit, COP30

held ?

(a) China (b) Brazil

(c) Indonesia td) Nigeria

10. Which of the following is NOT conectly
matched ?

@ducation Commission) (Year)

(a) University Grants Commission - 1953

(b) Radha Krishnan Commission 1948-49
(c) The Indian Universities Act - l9l7
(d) Sir Charles Wood's Despatch

on Education 1854

I l. The definition ofhealth as "a state ofcomplete
physical, mental and social well-being and not
merely the absence ofdisease and infirmity" is

given by

(a) UNDP

(c) FAo

(b) wHo

(d) TINICEF

@;@
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6. rrT{d + Tdcrq gs qqFnn } {+{ n
ftqfufudosdlq{tdqrfift\ t

l. ;qc{t qf *r< qrct * q-dqn gs
qqr4rlt I

z. (4 qr< !Tr.d + 52 ii gq;qrqenq t t

frA fti,r+ Xan t v& rt-r gft< :

Ez:
(a) l*{24+ 0)+{61
(c)qdtqtz (d)*-+oz

7. l{rd 6T {Ecft rrqe1{r t ffi *<o P{qq-*fl-a+mt i E*f#
(a) l2{lEs O) ls{r{s
(c) 20{Ks (d) lo{<s

8. 6ffi fi 6t{-fr fus, 'il gs t n.lr+ t en{

.r4 ri, rnre il serRd ff qrff t *t gfrqr

q{l3e-ficgefut i
(a) *fu*r (b) +{€r
(c) rdwr (d) ftr+ksT

9. {gffi trg ssflg ftrq{ q+€rr, coP3o s-Ei
qrqq gf z

(a) *c O) dr-fi-d

(c) 5d+ftrqr (d) qri$ftql

1s. Frqftfun ii t +tc-sr e-0 Sifr( TS t I
(frrersfl*'rl (s{)

(a) m{rf,q 3€El{ 3TI+I 1953

1b) {En Twlc $+'I 1948-,19

(c) r+nffq ffiqroq 3ilfuFiqq sfi
(d) frrcTrc{H{qrd g-Eg ffis 18s4

11 Hreaff cftr+rqrftilA "{rryi{nt't-*', qrqfu's

*r qrcrfus 6-@rqr effien * Fq t tql qrdr

e *{ q} +dd fu 3ft Edf,dr ff 3t-icRrft
{fi i", A.,rm t
(a) UNDP EKr O) WHO dr{r

(c) FAo dRI (d) UNICEF 6Rr

i

i
I

i

I
I
I
I
t
i
i
!
i
I
I
I

I
!
!
I
i
I
I
t
i
I
i
I
I
i
i
t

i
i
i
i
!
i
i



E#

13= Arrange the following Prime Ministers of India
in chronological order oftheir tenure.
1. Charan Singh
2. V P. Singh
3. H. D. Deve Gowda
4. P. V. Narasimha Rao

(a) 1,2,4,3 (b) 2,3,1,4
(c) 2,t,3,4 (d) 1,3,4,2

14. When and where was Guru Nanak Ji- the
founder of Sikhism bom ?

(a) 1489. Talwandi (b) 1469, Talwandi

(c) 1489, Amritsar (d) 1479, Amritsar

Il= Fill in the blank.

AI, EO, IU, _, UE
(a) oI (b) ou
(c) oA (d) uA

16. Which gas is responsible for the greenhouse
effect ?
(a) Carbon dioxide (b) Oxygen
(c) Nitrogen (d) Hydrogen

t7.

EiSEI

hfu-
t8.

ln the semi-arid regions of Rajasthan, what were
the traditional underground tanks for storing
drinking water called ?

(a) Johads (b) Khadins
(c) Tankas (d) Guls

Bhagat Singh was the founding Secretary of
which ofthe following organisation ?

(a) Punjab Naujawan Bharat Sabha

(b) Lahore Student's Union
(c) Kirti Kisan Party

(d) H.S.R.A.

@q@
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12. qrftq rTSs 6ilq sT q6r 3TlE+$i s-s
e*r od gur dqi {qrt G6di }ftfrftiq} I qFr

foqr I
(a) frsqr lsgo, sq{, 70 yftftfu
(b) frqq{ rsss. eq{. 6e sftftfu
(c) freq{ rsss. eq{, 72 !ftfrfu
(d) fq€q{ 1885,.Fcrr6irT, 72 yftfrfu

t: ffifun qRd * !qriq--* +l 3-{+ 6T+sr€
+oro6*ft-*xcfrqqRmm.t r

q{ur ftiE
*. fr.
qq. d

1,2,4,
2,1,3,

{IrI
(b\ 2,3,1.4
(d') t,3, 4,2

14. fuq ?rC + {{qrrs gq 166 S q1 vq q-<

*tq-tiqqr *n i
(a) lasg,acrid (b) 1469,ile.is
(c) 1a89,:[[d{R (d) l479,3lTds{

15. ft-nemfr1trfiftq r

AI, EO, IU,-, UE

(a) ol (b) ou
(c) oA (d) uA

16. fi{drrs $fls (Ekd?f6 eqrE) + ftC 6lc-m
tqffiqRt z

(a) qr& sftiirsiEs (b) efiffi-qt
(c) rrS*s{ (d) Er{giEr"

17. {rcrem * rd-g* &jt d S} *qrfi } q.snq

+ ftq qRqfts lfhqd &ii d wr wr qror t r
(a) ql{g (b) Er+{
(c) tor (d) Iw

ts. trm friE f{qfufud d t ftq {rqT + rieTrrs
qfust r
(a) riore *wcn rrrd {qr
O) erd{ Er, riq
(c) ffftf ffrsn crd
(d) ss.c1r.3{R.s.

l.
2.

J.

4.
(a)
(c)

lUE

t}.ilsr
c{fordr
3

4

fr. {.

tr4EI
Eii.,t$

12. When and where did the first session of the i

E{B tnaian National Congress lake place and how I

fiffi ,anV delegates participared in it ? i
(a) December 1880, Bombay, 70 delegates i
(b) December 1885. Bombay.69 delegales 

i
(c) December 1885. Bombay.72 delegares i
(dt December 1885. Calcutta. T2 delegates :
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19. Who presented the Nebular hypothesis,

regarding the origin ofthe earth ?

(a) Chamberlin (b) Laplace

(c) Jeffery (d) Sir James Jeans

20. Which of the following Indian festival
has been included recently in UNESCO
Intangible Cultural Heritage List ?
(a) Onam (b) Holi
(c) Deepawali (d) Pongal

Given below are two statements, one is labelled
as Assertion (A) and other as Reason (R).

Assertion (A) : Khadar soil is more fertile
than Bangar soil.

Reason @) : Khadar is new alluvial soil which
has a higher concentration offine particles and

less kankar nodules.

Select the correct answer from the code given
below :

Code :

(a) Both (A) and (R) are true, but (R) is not
the correct explanation of (A)

(b) Both (A) and (R) are true, (R) is the
correct explanation of (A)

(c) (A) is false, but (R) is true

(d) (A) is true, but (R) is false

22. Which one of the following is NOT properly

matched ?

(a) 44th Constitutional - Abolition of the
Amendment Act Right to ProPerty

as Fundamental
Right

(b) 42nd Constitutional - Fundamental
Amendment Act Duties

(c) 74ff Constitutional - Centre-State
Amendment Act Relations

(d) 73rd Constitutional - Panchayati Raj
Amendment Act

23 . In which region of the world are the highest

number ofvolcanoes found ?

(a) Atlantic belt

(b) Mid continental belt

(c) Circum pacific belt

(d) Indian oceanic belt

@s@,
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B{ fi r€fr t €dftin ffii6r Pflqrift+eqrffixqafr i ht#
(a) iw1fuq @) orqre
(c) ffi (d) vr +q ff{
tM fr 3r1d siqFc-* t{trqd q-S i ErdS
t frq trrdq Rt6T{ +J {nfud frqr ryr t i
(a) 3i!Tc/3Tt{c (u) A-d
(c) {qr+d (d) .ii,rf,

ffit*rctS,rSt, frurtiteqi1 e$rwq 1a1

aqT (3\ s) 6RUr G)s-6r rrql A I

ofirsqa (A) : qrqt fuS, sft,n ft-$ ff gil+t
;t erfu+sq-qrsfrfft t

qnur (R) : qr< +€ wctE fr$ t fu€i {Sc 6!it
fi sis-dr 3rfus 3ft: +ffi nM 6c tfi t I

fis tqq rrq {z ii t u6 s+r g} ,

Ez:
(a) (e) *t G) qtii ue t, qI< G), (A)

6s5erqt+St
0) (A) S{ G)tilvet, G), (e)fr

q-Sqrsrt
(c) (a) ennq t, RE G) s'il t
(d) (A) Ee t, qr< Gl srs€ t
ftqiiiqtccsCifudr&'t i
(a) aaqi rifonc {i{il?F - {qfr + 3rftrst

3lfuftqc qr*fu+ efiron
* sq tfrrcc

1t) 42ei{ifrqn{Yfurq - +fu6o-f-q
3lft.hsc

(c) Taai{Bun{{fur+ - *<-rrqsq*t
3{hftqq

(d) 73Efirifurc{ahrc - qqr{ff{M

srftftqc

fr{q + fus A? it {ditu-s =,Erqd Hf,q

(a) 3r*r q6rqFrtq +qflr
e) cq c-drfrfls +€qr

<cl qftc{n< c-drqr,rfu +€-d1

(a) t{< q-trqFrtq +€ET

19

20.

2t

22.

23
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24. The first Indian woman to win Mrs. Universe

crown

(a) Jeevika Jha (b) Promila Rani

(c) Sumona Chattedi (d) Sherry Singh

25 . Which of the following Academy was founded
by the Ninth CenturyAbbasid CaliphAl-Mamun,

Ei{E which undertook the ambitious project of
ii+.{?l translatins Creek. Persian and Sanskrit texts ongffi 

Rt itotoptl-y and Science into Arabic ?

(a) Al-Azhar Mosque and University
(b) Bayt-al-Hikmah
(c) Al-Nizamiyrya
(d) Dar-al-l1m

26 Recent terminology used for repayment of
public debt that is preferred. is

(a) Transfer moralorium

(b) Suspension of payments

(c) Rerurn ofpublic debt

(d) Repudiation

27 . When lead nitrate powder is heaied in a boiling tube,

brown fumes are evolved. These firnres are of
(a) oz @) NO, ,

(c) No (d) Pbo

28. First Indian astronaut who visited Intemational
Space Station is

(a) Kalpana Chawla (b) Rakesh Sharma

(c) Shubhanshu Shukla (d) Raja Chari

p Under which title has Dara Shikoh translated
fifty two upanishads into Persian language ?
(a) R isal-e-Haqnuma

(b) Safinarul-Auliya
(c) Sirr-i-Akbar
(d) Majm-ul-Bahrin

30. Which Constitutional authority determines the
flfl@ disqualification oIMP's of Lok Sabha underthe
^:*. -r
XifS loth Schedule ?

(a) Presrdent
(b) ElectionCommission
(c) Speaker ofthe Lok Sabha
(d) Supreme Court

BIRU-16

24. ftr0q {M or <rc ffi qrd ne{q twd-q

cFedr t
(a) frfuqrsr G) *fr'€rtrff
C) gfi-ir s-{fr (d) ttr lU-6

2s. +& sS + qqrft< u$w ere-ergr i ftc it i
fu 3r+rffi fi {rrr{r fr , fut elc aT\ ft 'dtc c{

nnfr, sRfr sln S6' * r*it *r err$ ;i egeq
qi or qeemiqt qftirsiT * aq t ftqr I
(a) ef,f, -3f,{d,1 cfuE Si ffi*{lrm
o) q+a-et-o-k+qr

(c) ef,d-trErfuqr
(d) ER-3trd-{€c

26. €dqfrs xq + Sdrrilq + ftq onstrd vgffi
{rqrdd m lrqfusil { qrff t. qa t
(a) err{iilq {PFri
(b) SrrdF sr t{dq{
(c) srffi* xsr 6l qrc$
(d) sn+fft

27. qq ts qEk qr+s{ * qs Epri rd i,T{c fur
umt, $trfrqwffit, nq<t
(a) Oz O) No2
(c) No (d) PbO

28. 3r-<rffis sif,ftq Q{H fi +rel 6{i qrA r€-&
t+rrfrs 3idftq qr* t
(a) s-eFn qqdl O) {r*n ITci

G) Wi!{wr (d) (rqrqrfr

29 qrr f{rirE q qrq-{ :qfq!.i sr srgr F[q
rnsr ri e-{qr< 6q {ft{s s tsqr I h*#
(a) ft{rd-q-Ef,Jq]
G) sff{d-so-3ifuqr
(c) fu{-q-u++r
(d) q-Gq-Tfl-{{ft{

30. +{-sr {&lfi-s yrEisrft l0{ 3EEfr + il6(
+druqr sH ff ii-dr?rdr 6r ftttroT wdr t ?

(a) (Ecftr

0) 3fle 3{+r
(c) +6qqr i6r 3TErs

(d) 3-EiTq qrqrsq
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Part - II / 9FI - II
Physics/rift*frtrn

36

I ., ..((") 
"h.(g 

(b) srn'[

,., --l.. td) sinal
.-'(:) \

3161 6q lrffea) t
(a) wrk+-o qq
(b) s{ft*€
(c) dei+
(d) 3ct-nf t*$.rS

trutr
trliif

31.
E.;*E

El#

32. According to Debye's theory the atomic heat
of a solid at low temperature is
(a) Proportional to the square ofabsolute

temperature
(b) Proportional to the cube ofabsolute

temperature
(c) Independent oftemperature
(d) Proportional to the absolute temperature

33. Laplace transform oft l/: is given by
I(a) rvlr

(c) G
34. Which of the following pairs is NOT correctly

matched for the polarity of the molecules ?

(a) Ammonia gas NH, - Polar molecule

(b) Methane gas CHo - Polar molecule

(c) Nitrogen gas N, Non-Polar molecule

(d) Oxygen gas O, Non-Polar molecule

ln Rutherford scattering, if0 is the scattering

angle. then differenlial cross-section is

31. sG Ec WtrEiiz-dr ff +Qsl 6} ms e
d No"it t q€ + lds t-q d€ ff ftcr
HIdrff ?

(a) 3N (b) 3

(c) 6N (d) 6

32. Bqiq + fu4< * agvn, i6rl iTTqqri q{

F6d Bls 6t q{crE 36cr a-fi t
(a.y ffie nm+r+ + qrf + sc'EqTfi

(b) c{c drccri * qq * {cEclfr
(c) w# cm+n

(O ftdsr ilccn + acEFfr

33. t-r/2 q;I EITE6RI E5{m.rC t
1l(a) r (b) -v,I lt

(.) G (d) r
s+. Frqfufua t * +t+-vr gre 3lg3ii ff gdq-d'r

+ffis{-8ertierdsrort t
1a; sre)ffur ta Nu3 - Uffq eru

1t) frt{iqcH4-f$q arE

(c) qr$-tsc tv N, - ugf+ ug
1a; aiffiwrtuor-sqd-e ag

3s. rErsid rfuh ii, qfe e l-ffuh q]"T A, d
3rdsd cftd, ftq + emicrff dal t

35.

0)f
7l

(d) 7r

(b) sin2

(d) sina

Ei:EI
E-iif proportional to

1(a) ,-.'' 
't.(3)

I(c) 
-,t"'(:)

e

2

0

2

I
2

9
2

36. Alpha particles (rHe4) are
(a) Classical particles
(b) Fermions
(c) Bosons
(d) None ofthe above

I

@t@

E

What will be the dimension of phase space for a i

collection ofN particles ifwe ignore rotational 
!

degrees ol freedom ? i

(a) 3N (b) 3 i
(c) 6N (d) 6 I
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37. Neglecting electron spin degeneracy, the

energy levels of hydrogen atom are

(a) n2 fold degenerate

(b) n fold degenerate

(c) n% fold degenerate

(d) n3 fold degenerate

38. The excitins line in an exDeriment is 5460 i
and the stokes line is at 5520 A. The wavelength

ofthe anti-stokes line will be

(a) ss00A (b) 5401 A

(c) 5262 A (d) s320A

EiTEI

Elif

39. Wlat is the distance ofclosest approach ofa
2 MeV proton to a gold nucleus ?

(Given e: 1.60218 x 10-19 Coulomb, Z:79)
(a) 1.42394 x l(Fl4 m
(b) 2.84787 x 10-13m

(c) 5.69575 x 10-14 m

(d) 2.84787 x 10-14 m

40. If ?- xi * yi * zi then what will be rhe

value of i. ? ?

(a) 2 (b) I
(c) 4 (d) 3

41. The term Maxwell added to Ampere's law in
free space is the

(a) Magnetic field B

(b) Current density J

(c) Magnetic vector potential A

(d) Displacement curent density U0s0!E

42. According to Yukawa's theory ofnuclear forces,

EEE lhe origin of nuclear force between nucleons is

frfr$ Aue to the exchange of

(a) Electrons

(c) Gluons

(b) Photons

(d) Mesons

@;@
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37. E-frr{H ft'c a{csqdr 61 3tlerd 6{+ c{,
il{$rqq c{crE t u'cf R{ t
(a) n2 {un qqUl€

(b) ngn:m9e
(c) n% Xun 31qYq

(d) n3 {urr 3{qqq

38. \'s I+.r i B+s6 qrfi sa6o i t s+{ e}tr
Enfi 5520 

: q{ sTrdr i r \'ar-Rrw EEEerqqffn@+fr hf#
(a) ssoo.8. (b) s4o1 i.
(c) s262X (d) 5320;,

39. 2 Mev* +dr fi *i + crfu$ + fi-r-dc

n*e*{wrt i
ftwte= l.602l8 x lo-reEfic,Z:79)
(a) L42394 x 10-14 m

(b) 2.84787 x l0-r3m
(c) 5.69575 x 10-14 m

(d) 2.54787 x l0-r4 m

40. sR? *i +yj *rifr7?+rcH
€Itn ?

(a) 2 (b) I
(c) 4 (d) 3

al. g6 3Trs-Rr i[ Cd-q{ + ftqc i l-w*o Anr
*srwrwi
1a; gw6u d-*n

(b) qRr Fr€ J

(c) gqfiq+€{ft1rqA
(d) frery{ qm q{€ prg, 

q

42. gslqr + irFf#c q-(r + fuqid * ergvn,
qfrqfr]++silnrffq{dff:-flfuffi
3TrEf{-Y({ * qn"r tfr t t
(a) q&+<n O) +ci{
(c) Roit (O +qf{
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43. Given for an optical fibre :

_E{E g' (Core) - 1.55, ir2 (Claddingt ' 1.50.

frffi Core diameter: 50 gm

What will be the value of numerical aperture ?

(a) 0.689s (b) 0.390s

(c) 0.7944 (d) 0.21s6

44. Which of the following is unit of magnetic

dipole moment ?

(a) Tesla

(b) Joule

(c) Joule per Tesla

(d) Joule x Tesla

45. Which one of the following statement about
superfluids is inconect ?

(a) Below 2.17 K, He behaves like ordinary
liquid

(b) At 2.17 K a change ofphase occurs in the
liquid helium

(c) As temperature decreases'(from 2.17 K),
the relative concentration oltbe superfluid
increases

(d) Below 2.17 K, He begins to become a
superfluid

46. What is the number of atoms in a fcc
unit cell ?

(a) 2 (b) I

(c) 4 (d) 3

41 . The Hamiltonian of a system rs

EliIts
trli{S

P2H::! + v(x)lm
Where the letters have their usual meanings

The value of the commutator [x, H] is
o .- P

(a) -iA]-L (b) rr r
mm

(c) -fi!-2m
ta) in3'

2m

@s@

m

(d) inSL
2m

BIRU-I6

43. qs r*rRr* n-g * frq feqr t,
pr (6k): 1.s5, p2 Cdfgo: I so,

*r qr qrq: so pm

isrtq-6 fus (cr*) 6r crl Bil d,n ?

(a) 0.689s (b) 0.3905

(c) 0.7944 (d) 0.2156

44. ftq +tdlr gq-fiq CW enq,l*r elx+| i
(a) twr
(b) {d
(c) {o vft twt
(d) {€ ,.twr

a5 ftq t t +tc-H sPrc ari EdE

ertierraf z 
-'*" 

a*s
(a) He,2.l7 K + fii, qrEr irrd c-qP, * 5c

it e-+trqrfft
O) ({fi 6fuqc t 2.17 K rr{ hc {(€aI t
(c) *t-*S 2.17 K I fti ilqqn qrnr t,

3rFd-dc c-qrfr fr qirtr q-6-fr t
(d) 2.r7 K * ffi, H" srft-fr(g €rcr yl{n{

6'rff t

46. S.5fcc(t6-+ ft]fr-sr i c{crgilii fi risr wr
d-fit i
(a) 2 (b) I

(c) 4 (d) 3

47. tr$ f+og q.r tftrEAfrqq t
P2

H= - + V(x)
lm

qd erqn qqlqqrq avTfrrrgffi fuslst
q€a t*,HlslcrtA
(a) -mL 16) in&

m

(c) -ii "2m

I
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4tt. Consider the following statements with
reference to Solar cells.
l. The magnirude ofthe current is

proportional to the light intensity.
2. Solar cells are used in satellites and space

vehicles.
Select the correct answer fiom the code given
below :

(a) Only 2 (b) only I
(c) Neither I nor 2 (d) Both I and 2

49. In CO molecule, the J = 0 -+ J= I absorption

line occurs at a frequency of l.l5 x l0ll Hz.

What is the bond length of the CO molecule ?

(a) 1.050 nm (b) 0.105nm

(c) 1.130 nm (d) 0.113 nm

50. 20 gms of ice melts into water at OoC.

Its change in entropy will be
(given latent heat of water : 80 Cals/gm)

(a) 5.86 Cals/degrees

(b) 10.25 Cals/degrees

(c) 15.25 Cals/degrees

(d) 8.56 Cals/degrees

The Lattice constant for KBr is 0.66 nm.
Calculate the F-centre absorption energies.
(a) 2.0 Joule (b) l.9Joule
(c) 1.9 eV (d) None ofthe above

5l

52. What is the binding energy ofthe deuteron ?

(a) 2.22 MeY (b) 1.I I MeV
(c) 4.76 MeV (d) 3.55 MeV

5l Find the Laplacian ofthe scalar field
v : 4 xy2z3.

(a) 8 xz3 (b) 24 xy2z

(c) 8 xz3 + 24 xy2z (d) None ofthe above

54. For a particle consffained to move on the

surface ofa sphere, the number ofdegrees
of freedom is

(a) 4
(c) 8

E!{E
ELif

(b) 2

(d) 6

@lo@
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48. *r +d] + {e{ ii Frrrfufu( *eri[ cr
fr-qnfiftq r

l. qro sI qftqpr r-6r{I fi fiTd"r +
scEcTfr +d.r t r

2. d{ tcii qr sq+rr 3qr-6i si eiafta qr-$

Cfuqrqmrt r

ffi teS.rS W t q-S eiT{ qr qtFI fi&( :

(a) *+qz (u) *-*ot
(c)cd1{42 (d) l*{2+i

49. co3ig tJ:0-+ J= l 3rs{iq"Ttqr
l.l5 x lolr EF ff 3TrCft c{ strf, tfr
i tcoeEffe.qEEdwrt ?

(a) 1.050 nm (b) 0.105nm

(c) 1.130 nm (d) 0.113 nm

50. 0"C v{ 20 gms (nlc) s+ ftqo *r qi*
q{ff A I ysi cAff n cftFdr _ tn I

gff ff 5w tw = 80 cals/gm { t)
(a) 5.86 Cals/degrees

(b) 10.25 Cals/degrees

(c) 15.25 Cals/degrees

(d) 8.56 Cals/degrees

rer* fuq qre{$ Rnian o oo nm t r r-*-<
3r-i+s!T $-qf fi rpq qi1 

1

(a) 2.0{!I (b) 1.9.,I3
(c) l.e ev (d) 3c+fi n + +i c-6

5l

52. €q&ii fi tiqc s-qf ffi t i
(a) 2.22 MeY (b) 1.1 I MeV
(c) 4.76 MeV (d) 3.55 MeV

53. uftvr rhrv=4xy2zr 6T frrqtfu{q Fffi
iln ffftq r EE{P
(a) 8 xz3 (b) 24 xy2z

(c) 8 xz3 +24xfz (d) sc+'f it + +$ c-S

54. \s+e+yew'rft ili+ftq!ftFifud
FrS +q + fds, rqrii-dr ff +Qs\ 6
{@r t
(a) 4 (b) 2

(c) 8 (d) 6
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55. About SQUID (Superconducting Quantum

pffi tnt"rt'"r.nce Device). which one of the

frffi totto*ing stalement is incorrect ?

(a) It allows precise mapping of the brain

(b) It allows measurements of magnetic field

less than l0-17 T

(c) It is used in MRI

(d) It is not used in Mzu

56. I kg ofwater at 273 K is brought in contact

EitQ witn a heat reservoir at 373 K. what is lhe

ftffi change in entropy of water as its temperature

reaches 373 K ?
(Specific heat of water = 103 Cal./kg-K)

(a) 312 Cal.lK (b) 300 Cal./K

(c) 350 Cal./K (d) 332 Cal.lK

57. The 2-D material, graphene has

(a) Very high tensile strength and low
resistivity

(b) Very high tensile strength and high
resistivity

(c) Low tensile strength and high resistivity
(d) None ofthe above

58. What is the value ofLande's g factor for
3F, state ?

(a) (b) 1

(d) 2

59. A particle has a speed 0.8 c relative to eadh.

How far the particle will travel relative to

eafih, if its speed remains constant and the

time of its flight relative to the system in
which it is at rest is 2 x l0 8 sec. ?

BIRU-I6

5s. seulD (3Tfuqffis Hizc Ffl+tq 6*ft-*io1
3q-s{ED + q|\ t, ftq it t qt{-qr cen
3rset ?

(a) q6 qfrq 6r q&s cHfudlT ff 3rjqft
tdr t

(b) qa to 17t t qq 3<-fi-+ tx +r tm+
ff 3i-Jcfttdrt

(c) +eurutrgffi+drt
(d) {€ MRI t ygft {S Air X

s6. 273 Kci t fu.qr. crff e} :z: r * q* sqr
tisn * {iq-+ ii €Tqr qror t r qe qrff ql drqqn
373 K iF6 c-t{dr t, A 3sSI Kifi i frd-ir
q(€fs 3Trqrn ?

1vrff ff ftRrv swr = io3 Cal./kg-K)

(a) 312 Cal./K (b) 300 Cal./K

(c) 350 Cal./K {d) 332 Cal./K

s7. 2-D c-(Pi fifiq fr +fr t
(a) egt srfu+ rq YrR Sr +c vfufr*rs-dr

(b) {gd 3rftrsEqtIft *twre
vfrrtq+-dr

(c) *e r< nfr Sr er<r vft-nq-sdi

(d) 3c+ft t i +$ i-fr

58. :r, or+en t fts da g+-rer $I qq

(b) 1

(d) 2

F$ 6ur ff rrft 1u* * vrQq1o.S ct t W
s."r Bm + qrtq fterff { wqtr sft Eq-ff
.rft qqr.{ff A 3*{ vs"FI ssFI 6r qtrq,

ft€ ftRc n {6 frTrc af,{en it t, * uiq
2 x 1g-a +6!-s { r

(a) 6fr. (b) 4fr.
(c) 16fr. (d) 8fr.

ai{H
IlIfE

1
3

2

1

iFII

(a)

?a

1

3
2

3
(c) )c(

59.

(a) 6m

(c) 16 m

(b) 4m

(d) 8m

@rr@



ffi
Match List I and List - II and choose the

corect answer using the code given below

the lists.
List - I
(State)

A. .P,

B. ,p 
r,,

BIRU-16

A, .P,

B.'Pttz

60.

rfi;!m
::{ it!:i
lJitr List - II

(Lande's g factor)

c. 2P 
tn

1.2
1

3
1

J. -2

4. I
3

C. ,p 
,,,

D. ,S,r,

Ez:

1.2
1

3

J. -2

4.!
D. ,S,,,

Code :
(a) A-4,
(b) A 3,
(c) A- 3,
(d) A- 3,

2a(c) -

u"D\al ,

3

6l For which of the following structure the
reciprocal lattice will be simple cubic ?
(a) Face centred cubic
(b) Simple cubic
(c) Body centred cubic
(d) None of the above

62. What is the ratio ofconduction and displacement

p{Q current densities in copper at I MHz ?

frffi rCir.n for copper : e eo. p . po and

conductivity 5.8 x 107 S/m)

(a) 1012 (b) to tz

(c) 1 (d) 0
gl= The nearest neighbour distance in the case of

bcc structure is

'-t1 u..6(a) :l' (b) 

-
22

2a(d) 5

(a) A-4,B-3,C 1,D 2

(b) A-3,B-4,C l,D 2

(c) A-3, B -2, C 4,D-1
(d) A-3,B-4,C-2,D-1
ftE ri t trs qrqil s faq q6q rrms qrd
q{q E},Tr ? -
(a) r5Fr.5 +RH qflq
(b) s{el qftq
tc) +rq *Ba qffq
(d) rq{Kiti6+iT$
I MHz c{ ni} d qrg+ nerl frenr{ ?n{r

q+d qr irjcrd wr t ?

Cdi+ + ftc ftqr t' e : eo, p = po *{
qltls-dl 5.8 x 107 s/m)

(a) l or2 (b) lo-12

(c) I (d) 0

bcc{irq+r + qrq-A t ft'+--dq !-.ffi qt t

D2
D-Z
D-l
D1

B 3,C I
B 4,C I
B-2,C-4
84,C2

61

62

63.

64. Which of the fo^llowing is correct if the

vectors x i +3J and2i +yjare each
^1parallel to 5 i +61 ?

(a) x:2.5,y:2.4
(b) x:2.4,y:2.s
(c) x- y :2.4
(d) x: y:2.5

(b) TE
2

2a 2a(c) - (d) 
-"Jz '6

64. ftq d +61{{fi t qft sfr{r*i +:i*{
2i +yi I-&sskr5i +6i +scnimt ?

(a) x:2.5,y :2.4

(b) x:2.4,y = 2.s

(c) x: Y 
:2.4

(d) x: y:2.s

60. {S Iftl {* -rt g+fun frfuq nPn

(ffi++ifu,Ts1ztuSe-rrghq r

q$-r (S-tI
(siEreID 6di g$-eg

i

::

I
I

1

i
!
i

!

I
i

!

:
l

i

,
!

!

!
I

I
I
t
I
!

!

i
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65 . Consider the following statements with reference

to propagation modes in waveguides.

1. In a rectangular waveguide, Transverse

Elechic (TE) modes are characterized by
the absence ofthe longitudinal electric
field component.

2. Transverse Magnetic (TM) modes can
propagate in a rectangular waveguide
without any cutoff frequency.

Ei[E Setect the correcl answer from the code given

frffi ueto*,

(a) Both I and2 (b) Only I

(c) Neither I nor 2 (d) Only 2

ff. A n- meson at rest can decay as

,r =u _ru

The energy of p- is
(a) Is a fixed quantity (b) Can be anything
(c) ls equal to mc' (d) ls zero

67 . The coordinates ofa uniform triangular lamina

ABC are A(0,0), B(0, 9) and C(12, 0). The

centre of mass of the lamina ABC is

(a) (a,3) (b) (3,4)
(c) (6,3) (d) (3,6)

68. The coherence length ofa laser is 15000 km

EilE and thg wavelength of laser light used is
F:"1..r

bt* 6328 A . Tbe frequency spread of the laser

light witl be

(a) l0 Hz (b) 0 Hz

(c) 30 Hz (d) 20 Hz

69. The product of generalized coordinate and its

conjugate momentum has the dimensions of
(a) Linear momentum (b) Force

(c) Energy (d) Angular momentum

70. Which of the following is used as the unit of
magnetic moment ?

(a) Charge ofproton (b) Charge of electron

(c) Bohr magueton (d) Mass ofelectron

BIRU.l6

65 ffi it wn rig + {+i n ffitut
*Prit q{ fuqRfifr{q t

r. enftrs'n t+ngs ;i 3f,g!€r egd trrl +W
ff Hqn rc t f+ E{f fud Q-* ot qfd
er+++ qvRlad-mt t

2. 3EseI i+fir 1rl'a)i-qq 3{r.krFFR

Aqrn$s d frir ffi szolms 3rqfu +
Iqrft(Avofrt r

*i fts,rc E-c l s-S rrr gfu 
'

fal iii rqdz (u) *+ot
(c) c d 1i 62 (d) +{m 2

oo. Rrr*en i[ qo r-tsq 6r cis R A-dr t
n :u +l)
, # sqi e\,t
ia) qs ftF{a crdt Errft (b) Eu tff EIfi
(.) *.: t err* irrft (d) r1a EIfi

67. gs q.Fqcrq ff5v v-roanc* ftfuisA(O,0),
B(0,9) *{ c(12, o) t t q-co ABC tn qqqr{
+<t
(a) (a,3) (b) (3,4)
(c) (6,3) (d) (3,6) 

Ei{tr
6s. w+c{ ff g{,t-d-drff l5oookmt AlH

sfu I+q fsC.r+ +q{ Yonr +r ntttd
o:zai t r tq{ rsEr fi 3tr{fu c{R +n
(a) l0 Hz

(c) 30 Hz

(b) 0 Hz

(d) 20 Hz

6e. {rqr$f-d ftfus 3il{ 3q+ {g,c {+'r +
SoTis-d+ 3rqicfi
(a) Mq rit{ * (b) qo +
(c) s-cl * (d) ffi {i+q +

70 ftq t t FFA Ewffq urql * nr+ * sv
ii s+,T fsqr qT?fr t ?

(a) *aTr sl 3n}rr (t) E&qqH 61 3TI*r

(c) dr tlen (d) {+{flq qt Eqqrq

@,8@

i

I
I
i
I
I
I
I
I
I
I
i
I
I
I
I
I
I
I
I
i
i
I
,

I



mirrn

trfr#

E#

'15. A cyclotron with radius 1.0mhasa
_.-_ magnetic field of 2.0 T. The maximum
!l{t!j energy ofa deuteron accelerated by it is
fi1ffi tMass of deuteron = 3.34 x l0=27 kg and

1.6 x l0 r, c)

71 Which of the following statement is NOT true
about Liouville's theorem ?

(b) This gives conservation ofdensity in
phase space.

(c) This is not concemed with defining phase

space in which the system, represented

uniquely by a point, moves in time.

(d) This gives the conservation of extension

in phase space.

72. Which of the following is axial vector ?

(a) Velocity

(b) Linear momentum

(c) Acceleration

(d) None ofthe above

73. What is the number of atoms in a bcc mit cell ?

(a) 2 (b) 1

(c) 4 (d) 3

74. If Lz is lhe Z-component ofthe angular

momentum and Q is the polar angle, the

value of [Q, L.] is

(a\ 2th (b) -in
(c) )ih (d) ift

(a) 48 MeV (b) 24 Mev

(d) 96 MeV(c) I l2 MeV

76. The length ofH - H bond is
(a) 0.01 nm (b) 0.074 nm
(c) 2 nm (d) 0.037 nm

@rt@
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71. ftrfrfr€ ff yls + ert n Frqfufuc tt t
qt+-wqrr+verfri i
(a) Esldmqdti I

(b) qt ror 3TrsRr d qre * rirqq ql
e-drff t r

(c) Esril qidq iEor 3Tr6Rr qi cfo{rfud sr}
+ TS t, M fi-6rq, ftnQ fufrrv sc i
v*' td€ Ero s{rtqr qrdr t, se.q * qrer

q6drt I

(d) Irt s-f,r 3TrsT{l ii ldRR + rirqq el
qnrfrt 

r

n. ftqd t+tr-qr 3rsflsqRvrt ?

(a) *q
(b) tds{i+{
(c) FRUI

(d) Bqgfr t t +g Tfi

73. SbcclS-tF 61Rrs'r if c{crE3fi ff
{wrwrd-frt t
(a\ 2 (b) I
(c) 4 (d) 3

74. sR lr+ffi+rilrrmz-qcot st Og-ds

s]'r t, fr tO, Lzl 6r cH t

Ei[E
E},1F

(a) Zih

(c) lih
(b) ih

(d) ia

7s. 1.0 fr. ff-qr erd qs {r{ftilf{ ii z.o r ql
gq$q A, q,n t I E{+ dfta A} Ere qli{
ff 3rfurdc$-ct+ft
6qhit +r q-qqn = 3.34 x 10-27 ks dk
e: 1.6 x lo-le C)
(a) 48 MeV (b) 24 MeV
(c) I 12 MeV (d) 96 MeV

76. H-Hdr-EffEEr$t
(a) 0.01 nm (b) 0.074 nm

(c) 2 nm (d) 0.037 nm

(a) This consists oftwo parts.

I
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80.

E.i*E

E-d.if

77 . The Biot-Savart law is mathematically similar
to which other law in electricity ?

(a) Ohm's law

(b) Gauss's law

(c) Faraday's law

(d) Coulomb's law

78. Ifm is the mass of electron then what will be
the reduced mass ofpositronium ?

(a)m O);
(c) 2m (d) None ofthe above

79. The simplified form of the following
Boolean expression

eee +aBc *aBC +eBC - ee c is

(a) A+BC (b) A+BC
(c) A (d) A-BC
Afibre optic link is operated at a wavelength
of 1.3 pm. Find the maximum bit-rate of a
25 km line made from a multimodal step

index fibre.
(Given n, : 1.47 and n : 1.46)

(a) 1.5 x l0{ (b) 1.5 x t0{o
(c) 1.5 x 106 (d) None ofthe above

!l- Ifin a certain fission process, the mass loss is

0.io , then the energy liberated by the fission

of 1.0 kg of the substance will be

(a) 9.0 x l0rr J (b) 9.0 x l0r3 J

(c) 18.0 x l0rrJ (d) 4.5 x l0r3J

82. Consider the following two statements.

l. Kepler's problem is the inverse of
Newton's problem.

2. Kepler's laws ofplanetary motion are

deduced fiom law of force given by
Newtonian inverse square law.

fl{Q ct oor" tt e correct answer lrom rhe code

fiffi given below :

(a) Only 2 (b) Only I
(c) Neither I nor 2 (d) Both I and 2

BIRU-I6

zz. er+-qr{j qr ftqq rrft'rdrq 6q € EifE
tugd+fus erqf+qqevrnl , Bf#
(a) *q mt f+qq

(b) fis +T ftqq
(c) i;<ti +l f++t
(a) Nefrq ot ftqq

78. sR{&qii s.r qqqHmt, * ciffier *r
qqrn-dfqqr{wrEII ?

(a) m (b) A

(c) 2m (d) 3q{fr ii+ +$ r-S

7e. fre Efufi afu-s

ABC + ABC +ABC +ABC +AB C S-I

erd-5r w t
(a) A+BC (b) A+BC
(c) A (d) A+BC

s0. gsqr{fi aliQ$ftis 1.3 pm atrrHq{
{srfud drdr t I q6 r-Ecfgd €q-E}w
Eraq{ t qff zs tm drfi ff 3rfurdc
6.-annfifrt t

(n,: 1.47 St n, = 1.46 tqr ,TqI tl
(a) 1.5 x 10 6 (b) 1.5 x l0{O
(c) 1.5 , 106 (d) 3ci-n i + +$ i-S

t, oq 615 ftF+c frtisi eBqr n, {qr{H Efi
0.1% t A l.o kgtrfief + fu€isq + 3-RH(
6qldff
(a) 9.0 x l0rlJ (b) 9.0 x l0r3J

(c) 18.0 x l0rr J (d) 4.5 x l0rr J

s2 ftqfufu6 A sqii c{ fr-* fiftq t

t. *qt smqr, qrq scsr sr Bsc i I

2. +wt + r-6i ff.rft ftqq-$ ftqrii s]
qn * qor q,f ftqc t frsqrlqrd
{€ + ftqq t ffircrRd t*q qmr i t

ti fu ,rq W sr y+rr 6( vE rtr gfrq :

(a) tqs 2 (b) *'+o t

(c)cAl*rq8z (d)frtmnz
L
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83. How many degeneracies for n:2 in a

3-dimensional harmonic oscillator ?

(a) 5 (b) 6
(c) 4 (d) 7

84. The approximate value of the Chandrasekhar

limit is
(a) 1.4 x l03o kg
(b) 2.8 x l03o kg
(c) 1.4 x l03o metre
(d) Z.S x l03o metre

85. Calculate the wavelength separation between

E.{E the unmodified line of wavelength 6000 Aand

frffi the moained lines when a magnetic induclion of
I Wbm-l is applied. in normal Zeeman effect.

(a) 0.168 A (b) 0.0168 A
(d) None of the above

is perpendicular

(b) 3Ct

(d) so

Eritr
E*ilF

(c) 1.68 A

86. Which of the following
to3i -2i +k?

^a(a) i -4J +2k
^1(b) 2i +21 -2k

(c) -3i +k

(d) None ofthe above

u7

(a) 4A

(c) 6c2

In the following circuit, find the value of load
resistance R, which would absorb maximum
power from the circuit.

3i)
R

40v
L

88. For which ofthe following targets, the (p, d)
reaction is strongest ?

1a) 3eca (b) 38ca

(c) alCa (d) aoCa

_L

BIRU-I6

83. qs ff-3flsrfr ErcTR-s +ms ii n: z* ftq
tu-d) 3rcli{r d+ t ?

(a) 5 (b) 6

(c) 4 (d) 7

84. q(+sr mqr 6r qfu's-c cH t
(a) l.{ x l03o fufl.
(b) 2.8 x l03o fufl.
(c) 1.4 x l03o ffet
(d) 2.8 x lo3offa

85. qrqfq fr!-a ${rq ii, r wbm 26r qqfiq
irq ortd+ rR, 6000 i*,eA em
3{cnqffid \sr 3fr{ {{nkd tqrcii + ms
@yrw1qffrrugrfiftq I

(a) 0.l6si tol 0.0168;.

(c) 1.68,i, (d) sc+ft n + +$ c-S

so fiqii**tc:i zi +Lldq+rtz
ai| -4J +2k

2i +2J -2k
-si +t
sc{ffi ii 6}$ TS

(a)

(b)

(c)

(d)

87 ftq cftcq ii, i{R yft+?r RL6r rr{
ard 6i, + fi cftqq t 3Tltlrdc {rft
:rqrifu-a *tn r

3f)
RL

40v

(a) 4C)

(c) 6cl

(b) 3C)

(d) scl

88. frqfrfua i t fue eq s ftc (p, d) Pf,q
srfifiqr l-s'd Er.fr i htffi
(a1 3eca (b) lsCa

(c) arCa (d) 4oca

@,re@
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89. For an electromagnetic wave propagation

EiIE in a good conductor (o>>o€). the phase

fi.<tfr difference between the oscillating eleclric
llll+I' field E and magneric fieid B is

(b) 0

(d) I
z

90. The Cartesian coordinates ofa point are
(2, 2,3) in arbitrary units. What will be
the value of Z coordinate in cylindrical
coordinate system ?

(a) 2 (b) 1

(c) 4 (d) 3

91. A flip-flop has

(a) Two stable states

(b) Three stable states

(c) No stable state

(d) One stable state

!! Bound state in a square well is given by
(Where E and V are kinetic and potential

energies respectively)

(a) E:0 (b) E > 0
(c) E-V<O (d) E<0

93 Which one of the following is NOT
'Semi-metal'?
(a) Cu (b) As
(c) Bi (d) Sb

94. A clock keeps correct time. With what speed

should itbe moved relative to an observer so that

it may seem to lose 2 minutes in 24 hours ?

(a) 1.58 x l0 7 n/s (b) 1.58 x 107 rn/s

(c) I .58 x 10 7 m2/s (d) I .58 x 107 m2ls

95. 100 kJ ofheat is supplied to a system at a

constant volume. The system rejects 90 kJ

ofheat at constant pressure and 20 kJ of
work is done on it. The system is brought

to the original state by an adiabatic

process. The work done in the adiabatic

process is
(a) 20 kJ (b) l0kJ
(c) 40 kJ (d) 30 kJ

1l
ta) i
(c) zr

E]il8
Er-iif

89

90.

91

92

93

95

94

BIRU-I6

3n-$ qr6o 1o>>roe) i[ f+qa 3Fs6s dt r +
{q{ur+ftq, ffi€frgd *" rsr3E-fis
t* et d-q 6didr t
ra) 1 (b) o

l
(c) ,r tdt I

z

3mmt qndi t rr Pq-{ + sT-ffq ftfui+
(2. -2. 3tt r,ffiq ftt{ris ir t z P{E
trffrb 6r crq nr dFn ? bi';#
(a) 2 (b) I
(c) 4 (d) 3

qs ftc-wic * crs +fr t
(a) a €n* sqetTE

O) d? {Prrm 3rdenq
(c) t2nfi 3rdtqr rfr *ff
(d) qs enfi 3i-d{en

qft-qd :rqer, wrqt i-o (q4 {c) il
Aqrfrt
(q-ti p q v.rfuc q ftFilq Fqt scqT. t )

(a) E=0 (b) E>0
(c) E-V<0 (d) E<0

ftra t t +t+-ursirl-wg' r€i t :
(a) Cu (b) As

(c) Bi (d) Sb

\r$ ES s-fr qqq qffi t t cS iq-* *
srlq fr'q rft t erqidftf, t+qr qrr+r qrltq
tri* qe zn ri) d z fu+e ffd v-d-r r) i
(a) 1.58 x l0-7 m/s (b) 1.58 x 107 rnls
(c) 1.58 x 10-7 m2ls (d) 1.58 x 107 m2/s

q'+ ft-*rt +l Rn sncre * 166 ffi W
$qr vEFr fr qrfr t r ftorq Rn qrs q{

90 fs-d {d sqr trqrfuo orar i Sr
sq rr{ 20 f+d W oi{ f*'qr qrm t r C6
rdq rrq 4 6Rr f{+-rq ul ssff fitfirs
:r-epn d Erqq or{n -nd1 t t 1-dq F*'c i
f*q ,rqr o-r4 t
(a) 2oftrds$ (b) l0B-dW
(c) aoffiqc (d) 30fu-d{I

@n@
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100. Polonium 212 emits an cr-particle of
flrl@ energy 8.776 MeV The disintegration

frfli$ 
enerer corresponding to it is given by

(a) 8.945 MeV (b) 8.859 MeV

96. Al electron is confined to a box oflength
1 nm, complete the minimum uncertainty
in its velocity.

ia.) 7.3 ' l0-s rws (b) 7.3 , 105 n/s

(c) 7.3 x l0-s m2ls (d) None ofthe above

97. Which of the following is used to convert

the Lagrangian formulation to Hamiltonian

formulation ?

(a) Euler's equations

(b) Legendre transformations

(c) D'Alembert's principle

(d) Lorentz transformations

98. Which ofthe following decays is forbidden ?

(a) ro-+y+y (b) p+n++n
(c) g. -+e-+6"+!r (d) O -+Eo+ K-

99. In a code ofbase 5, the digits are 0, 1,2,3,4.
The number 263 is in decimal code. What is
its equivalent in a code ofbase 5 ?

(a) 2023 (b) 2022

(c) 3023 (d) 3022

101.

102.

E]EE

triiif

(c) 9.120 MeV (d) 8.776 MeV

The Poynting vector S represents the
rl

(a) S '(E.B) (b) S-l(ErB)
Fo lro

(crs ,Ltt.B) (d)s=,1 1E.B)
4fit r 41tt,o

An electron has a speed of 500 m/s with
an accuracy of 0.004%. The certainty with
which one can locate the position of the

electron will be

(mass of electron = 9.1 x l0 3l kg)
(a) 0.456 m (b) 0.54 m
(c) 0.0125 m (d) 0.0364 m

BIRU-I6

96. qo fi-+;En t n- ff * ft* eTw ils
Sh-d t, Es+ +,r it qrrn sfttr+am +1

it{r6t I

(a) 7.3 x l0-5 n/s (b) 7.3 x 105 m/s

(c) 7.3 x l0 5 mz./s (d) 3cirffi i + +$ q-s

e7. dituqr rdft +r tHlftqq c-cft i e-{d}
+ ftq fqEftfuT i + fse-sT 3crin EI{q
f*qrrari i Ete
(a) srr{fi + vmflsT

0) ASq scid{ur
(c) S' sr&qJ +l fu<t-d

(d) dt<s Fqidrr

es. ffifun ii t qlc-Hr Fq vRrqft-d t ?

(a) no--+y+1 (b) p--)n++r
(c) U -+e-+!e+lrp (d) Q -+30+K-

99. 3Tr?rR s +qsE-eiio, t.z,:,+ si+t r {qr
263E{rqcH Ez t A r 3rrtrR 5 + Ez i Ec+r
gei+wd,n i
(a) 2023 (b) 2022
(c) 3023 (d\ 3022

1s6. ffiftqq-212, s-qt 8.776 Mev * W
d-.6ur sJ ssrftlo +ror t r fs* {m
fts-cc Fct +ft
(a) 8.945 MeV (b) 8.859 MeV

(c) 9.120 MeV (d) 8.776 MeV

tot. qfdftrr +€{ s ffifua qr sftftfud {dr t
(a) s=LG.B) 6y s:Lpxny

Fo Fo

(c)S I (E\B) (d)S -L1E.B)4[eo 4ftEa

102. \rs {AE{H fi rrft soo fr./t. t d( r€-€r

v&*-ar o.oo+x t I fqq ftRdd-fl i {A-+4i{ fi
Rtft xr qfrT ET{m nrT {t-.Fttt t q-t dfi
<g++qt{ m rqqn = 9.1 x lo-3r fr.rT.)
(a) 0.as6fr. (b) 0.54fr.
(c) 0.0125fr. (d) 0.0364fr.

@ra@
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103. According to Moseley's law, the frequency of

a spectral line in X-ray spectrum is directly
proportional to

(a) 22 (b) z
(c) 24 (:d) 23

104.

105.

r06.

107.

Ei[E
EItr

In a phase shift oscillator Ra: R = 4.7 k()
and C = 0.01 pF. What will be the fiequency
of oscillation ?

(a) 3.16 kHz (b) 4.30 kHz

(c) 1.07 kHz (d) 2.59 kHz

What type oftechnique is FTIR spectroscopy ?

(a) An emission technique

(b) A dispersive technique

(c) A reflectance technique
(d) An absorbance technique

The coordination number and the number
of atoms per unit cell in a fcc lattice are
respectively givel as
(a) 6, I (b) 8,2
(c) 12,4 (d) 6,2

The number of *lpha particles scattered at a
particular angle (0) is inversely proportional

to which power ofthe kinetic energy (E) ofthe
incident alpha particles ?

(a) E2 (b) E
(.) Ea (d) E3

108. What is the charge ofan up-quark ?

2
e

3
I

+)a(

109. The kinetic energy ofa rigid body rotating about

B{E u, axis passine through a fixed poinr in the

frffi UoaV with an angular r elocity ri and angular

momenfum J is expressed by
-;

(a) (D l rbr r-,-r. i
2

(.) 6"J (d) 6 . i

BIRU-I6

t03. +se + f{qc + 3rJsR, x-} d-+gc n 6i[g
*+Eo e6a fi 3{r{fr S0 scrlqrfr &_-f$
+fr4
(a) z2 (b) z
(c) Za (d) z3

104. $F <6dr {erFfl<(sr dk* d n.: n = +.2 t O
(erTC :o.ol pF t I td-i] fi enqft wr &ft i
(a) 3.16 kHz (b) 4.30 kHz

(c) 1.07 kHz (d) 2.59 kHz

10s. FrlR+tris}ff frs y*n ff a+-ff+ t I
(a) q* sc\rr** a-+dt+

0) qs B$qur ilr{-s
(c) qs q(rc-dq ilfitr-m
(d) !S 3l-q{ilsuT il+-ffs

106. fccqrd ii srqq rieqr dpn sft Es.r$ +€
d qrcrg3fi ff ricqr Fqrr: +ff e
(a) 6, I (b) 8,2

@) tz,a @) 6,2

107. f6d Bfrq +}w leyvr vrr+ffia srqr +ui ff
dwr 3rTcftd gre;l suil fi Tfuq 6cl tel
frft'qqta+Amrffittfit i
(a) s2 (b) E

(") Ea (d) E3

tos. 3rq-wr+ s'r 3Tr&r €r t ?

109. \rs q-&{ fr-s, fr ts fiis * q+ f+R+a fc-g t
Xqd qrd St + ql{t 3iR ffi.rti'a S{
6l"ns {+q i t ar € A, fu.rfrc Fql sYri$
q]-ff t

2
(a) +J e

I(c) +- e
3

(b J(,)

@;s@

.. to.J(a) _
2

, frl, J(c, 

-
2

1a; a,.i

rtr -le
J

rdr -?e
3

rb) -fe
J

)(d) -:e
3
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I 10. The selection rules for a pure rotational Raman

P{E tp""t-, ola diatomic molecule are

frffi tand a: = 0 for Raman scanering generallyl

(a) AJ=0, 11 (b) AJ=*l
(c) AJ : +2 (d) AJ = 0, t2

l . What is the shape ofphase space ofa linear

harmonic oscillator ?

(a) Circle (b) Parabola

(c) Ellipse (d) None ofthe above

I 12. A transistor is cut off when

(a) Both the emitter and the collector
junctions are forward biased

(b) Both the emitter and the collector
iunctions are reverse biased

(c) The emitterjunction is reverse biased but
the collector junction is forward biased

(d) None of the above

l13. A measurement establishes the position ofa

E E proton with an accuracy of +1.00 x l0 ll m.

frS$ assuminc v << c and h = 6.63 x l0 14 J.s., the

-'''- uncerlainty in the proton's position I .00 s. later

will be given by
(a) 3.150 km (b) l.575km
(c) 0.31s km (d) 1.003 km

lljL The energy loss ofan energetic muon in
matter is mainly due to collision with the
following
(a) Nuclei (b) Electrons
(c) Nucleons (d) None ofthe above

ll5 A sphere of diameter 5 cm is charged to a

potential of 100 volts. Outward pull force

per unit area is

(Use eo : 8.85 x 10-12 C2n l-m2)

(a) 2.5 x 10 5 Nm-2

(b) l0 x l0-5 Nm-2

(c) 5.558 x 16-s 1J. 2

(d) 1.77 x 10 5 Nm-2

BIRU-I6

rro. G-c{cred$ 3nE + T< Wtr {qc ++gc + fus
qqq f+qq gs ron t
(Sr al = o snrfrr vt rq-{ rffuli + fts)
(a) AJ:0,11 (b) AJ=tl
(c) AJ = 12 (d) AJ = 0, t2

rrr. Wq uq1tr* aFdz * fuq irq dg w en*'n
flrt ?

(a) Tr 0) c{-*rc
(c) {d-{r (d) sr{ffi t t *}i q-fr

l12. q6 pfuer +z sri6 Eldr t ss
(a) gs;f,+ (trl ririEs a-i qfuqi 3Tq

3{fu{-d it Ei

O) T€d-snqr{lrcs+ii eRqf Eo-q
BTfrfff, t €i

(c) rs**qftgmteftfiaitwg
drcssR 3r.l 3rnrffddEt

(d) sctffiif +€TS

l13. \s qqq +1.00 x l0-rr{i. fi gAo *
qRr qs *zi4 ff Rlft +rnfuc qcar t t

qrrttgqfu v<<ciIeII
h:6.63 x 1o-348r tqrs, t oo tsu-g qR

ffq frRrftd srfrFe-ildrArft
(a) 3.lsoftnfi. O) l.s7sM.
(c) 0.31sfrff. (d) l.oo3ffi.

r r+. GnS q-q ii tr* s-slgm qun fi s-d n Erfr

5wa: ffrafufua * qnr qqg dt c{ d-ff t
(a) arfu* (b) E&qrc
1c) Rftern (d) sctffiCf +$i-S

l r 5. q.r s tfr. qrs + ,i-d 6) too qlrz *
fur{ A 3Tr}ftrd f*qr ryr t r Erd fqrn it
qsis e{s-d ct drr+ qrdr {f, t
(€0 = 8.85 ' 10-12 c2,l}'{-m2 6t y*T +tl
(a) 2.5 x l0 5 Nm-2

(b) l0 x l0-5 Nm-2

(c) s.ss8 r l0-s Nm-2 H{q
(dt t.i1 t l0 5 Nm-: ET#

@20@
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l16. .y,(x) is given by

1

(a)

(c)

E 
"n.*!*

t./- sinx
Y rrx

r.l(b) /j" sinx!*
t=

(d) .i-a cosx
V 2x

ll7. Common base current gain for a BJT is 0.99.
What will be common emitter current gain ?

(a) 99

(b) eeO

(c) 0.99

(d) e.e

I 18. 3He and 4He are two isotopes of helium.

Which of the following is correct ?

(a) 3He and aHe both are fermions

(b) 3He and aHe both are bosons

(c) 4He is fermion and 3He is boson

(d) 3He is fermion and 4He is boson

ll9 In the case ofa weak magnetic field, the

splitting ofspectral Iines into several

components due to the interaction ofthe
electron spin with the magnetic field is

known as

(a) The Anomalous Zeeman effect

(b) The Normal Zeeman effect

(c) The Stark effect

(d) The Paschan-Back effect

l2O. The electric susceptibility ofa dielectric
El{E material is 35.4 x l0l2 coul.l,t,Jm2. The

frffi aietectric constant of the marerial is

(a) 3

(b) 1

(c) 7

(d) 5

EriE
-.::+-.:
EHt[

@zr@

BIRU-16

! rio. Jr(x) dRItqrryri
l

6_(a| /11 cosx!*
rT

(c) i/- sinx
Y 

'rx

r;_(b) 
_ /"" sinx
Vx
r_

(d) ./1 cosx
I2x

EiItr
tri+*

I17. \r.F BJT+ ftq 3qsfr€ 3TItm q.]-{I drq
0.99 t | 3qsfrts str+s qr{r sPr *rT A.rT ?

(a) 99
(b 990

(c 0.99
(d 9.9

lr8. 3g"6q1ase8kqq + A {q{enfi-fi t I

ffr{ttotq-srESt I
(a) 3He *{ +Hg tfr s'trqlc t
(b) rHe *r 4Heaii +slc t
(c) 4Hes'FkHt firHs*qHt
(d) 3He sFfqn X 3ft +Hs +sr+ t

ue g+d {rffv fu 6P,6i, silr{cfrc *<
gq$s Ar ff crgT{ Bqr * qlrur qffiq
tq3it ql +-i r.sl ii frqrd{ 66mrdr i
(a) 3rsFn;{T frtq ${rq

(b) qrcrq fr*q lqrq

(c) erS Yqrq

(d) cr€fi-+6 r$rle

120. qi6 cnagd lr(rei ff ti-gd ++fiIftd-dr
3s.4 x lor2 EdTt'Tqgq fr.2 t r qsPI

6r ctT+gd RRi6 t
(a) 3

(b) I

(c) 7

(d) 5

I
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DO NOT OPEN THIS QUESTION BOOKLET UNTIL YOU ARE TOLD TO DO SO.

Time : 2 Hours
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Write your Roll Number
in the box

To mark Ansu,er use Black Ball-Point Pen cnly Signature
of

Inr.igilator

You are to mark all your answe$ on the OMR Answer-She€t only. After the examination is over. handover the OMR
Answer-Sheet to the Invigilator and receive candidate's copy (BIue) from the invigilator.

In numbers

+
In words

Candidate must read all the instructions carefully before
writing the answen on the OMR Answer-Sheet.
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1. Answer all questions. All questions carry equal mark. OMR Answer-Sheet and Question Booklet which carry same Bar Code

Serial Number, are kept together inside a sealed transparent pollthene packet.

2. Immediately after openilrg the trarsparent sealed polythene packet, agaio check that the Printed Bar Cod€ Seri.l Number
of Question Booktet ard OMR Aoswer-Sheet is same and all the pages are printed properly. If the Printed Bar Code Serial
Number of QuestioD Booklet and OMR Alrswer-Sheet is rlot same or there is any other discrepancy in it, returl it to the
lnvigilator and get another sealed polythene packet of Question Booklet and OMR Answer-Sheet.

3- Onlv after e$uring that th€ printed Bar Code Serial NuEber ofthe Questhn Bookld and OMR ANwersheet is same, candidate has to
indicate the conecr Roll Number. Subject and Subject Code on the OMR Answer-Sheet at the specified place, otherwise the OMR
Answer-Sheet will not be evaluated and the candidate will be solely responsible for it.

4. Do not write anything on the cover page ofthe Question Booldet except Roll Number. Use the space for rough work given in the

last tu,o pages ofthe Question Booldet.

5. This Question Booklet contains I20 qu€stions. Each question has four (4) options which are given below the questions. Only
one option is correct out ofthe four You are reqr,ired to darken the circle corresponding to the altemative which you consider to
be the correct or most appropriate answer in the OMRAnswer-Sheet by Black Ball-Point Petr.

6. In this Question Booklet, all questions are printed in both English and Hindi languages. In case ofany ambiguity in the bilingual
(English.,Hindi) question. the English version ofthe question shall prevail.

7. Pe[alty for wrong atrswers :

TH ERE WILL BE PENALTY FOR WRONG ANSWERS MARKED BY A CANDIDATE IN THE OMR
ANSWER-SHEET.
(i) There are four altematives for the ans\rer to every question. For each question for which a rx.rong answer has been given by

the candidate, otre-third ofthe marks assigned to that question E'ill be deducted as penalry
(ii) Ifa candidate gives more than one answer it will be treated as a wrong answer even ifone ofthe givel answers happens to

be corect and there will be same penalty as above to that questiol.
( iii) lfa question is left blank, i.e.. no answer is given by the candidate, there willbe no petralty for tiat question.

Noae : Please check that the Bar Code Serial Number printed on the Question Booklet aod the OMR Atrswer-Sheet is s.me,
itr case of any discrepancy in it, g€t it changed with another set of sealed polythene packet of Question Booklet and
OMR Answer-She€t.
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CODE : BIRU-16

SUBJECT : GENERAL STUDIES AND
PHYSICS

Part - I : General Studies : Q. Nos. I to 30

Part - II : Physics : Q. Nos.31 to 120


