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(i) n-d6n xn* siTt
ftqd

(ii)

(iii) e1{yn
qt, I

eil,F.qn.

7.

c-d*.rygl3rjhr
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32. The coherence length ofa laser is 15000 km
and the wavelength oflaser light used is

6328 A . ftlg frequency spread ofthe laser
light will be
(a) 30 Hz
(c) 0 Hz

33. Neglecting electron spin degeneracy, the
energy levels ofhydrogen atom are

(a) n% fold degenerate

(b) n3 fold degenerate

(c) n fold degenerate

34. The Lattice constant for KBr is 0.66 nm.
Calculate the F-centre absorption energies

2.0 Joule (b) 1.9 Joule
(d) None of the above

31. riqtq{ frqr q.r €ks-c crc t
(a) 1.4 x 1030ft& (b) 2.8 x l o3o frs{

(d) 1.4 x 1030 fufi.

32. \q +q{ * gsft-dr rff rsooo t-t
f{ firrf+q,r} *er y+Tvr +l d@
orza,& t r tqt v-rrn fr erffi wn dm

(c) 0 Hz (d) 10 Hz

33. {+qtq ftq ornreirr +1 sEkd *.{i cr,
Erf,ffiqrtrE+s-eiRrt
(a) n% gor orVlrv
(b) n31s[ 3IqqE
(c) n TIr 3ITTYE

The approximate val
limit is

I .4 x 1030 metre

ue of .the Chandrasekhar

O) 2.8 , 1030 metre
(d) 1.,1 * tO30 kg

Part - II /firl - II
Physics/dftaF{trr+

34.

Ei*E]

EiiIF

rgr* fuq qrtrs Rnio' o.oo nm t r r-t<
orq{frsurs-qlffryr{I5\ 1

EIE]
Ef#

a

a

EiTE

Eiil}

35. 100 kJ ofheat is supplied to a system at a

constant volume. The system rejects 90 kJ
ofheat at constaot 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 it the adiabatic
process rs

(a) 40 kJ

(c) lokJ (d) 20kJ

16 Calculate the wavelengrh separation between
the unmodified line ofwavelEngth 6000 A and

the modified lines when a magnetic induction of
I Wbm-2 is lied, in normal Zeeman effect.

(b) 0.0168 A

o) l.ew
(d) sr+{d t t +{ q-S

3s. qs f{srq +} ftn enq-ct c{ l00fd-d {€
sqr r-qFr * qrfr t r f++rq Rn qq q(

90 ft-d qi cEcr ffid 6(dr t ofr(
3{r rR 20 ffi qe s'r{ f+qr qrm t r \r$
c$q v-*q* 6Rr fi-srq *t 3q6 lr{fus
31-d€n t irFFr erqr qrm t r r$q rmq C
f+qrrrqr or{t
(a) aofs-d qr
(c) l0P*-d qr (d) m {d

a 2.0

ffi

:e. {Iqrq fr+{ xr1-q {, 1 5,.6.-usr gqffq
nror dqA+ vt, 6000 infutd srd
3rqfrsffidtqr oft{ {{frkd\sui + fiq

6ry61 frftq I

(b) 0.0168 A

(O sc+n t f +{ Tfr

G@t

(d) n fold degenerate d) n

,OLlf,ENl (SLIBT

6mr @EIEE"O

(a) 0.168 A 0.168a

(c) 1.68 A (d) None of the above

*7*

(c) 1.68 A

I

(a) 30 Hz

Xc

(b) 20 Hz
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37.

38

2

(a) 16m

(c) 4m (d) 6m
42. The lengrh of H - H bond is

(a) 2nm

The Hamiltonian of a sysrem is
D2

H=-^L + V(x)
2m

Where the letters have their usual meanings
The value of the cbmmutator [x, H] is

Jt- fufrft*rqqrr tFreAF+nt

a

H= $ *vr*r
lm

vd qm srclgrqtq qelT

oqla lx,Hls,rcr{t

Ei[EI
Ef#

{xgmfu'rqt r

G) -in&- G) in
P"

2m 2m

(ai -ill
m

The nearest neighbour distance in the case of
bcc structure is

(a)
2a

(a) -ia-L (b) ih
2m 2m

D

-ih:]-
m

(d)

38. bcct[rq+ crretfffi.dco+*<tt
2a

P,

l!. What is the shape ofphase space ofa linear
harmonic oscillator ?

(a) Circle (b) parabola

(d) None ofthe above

40. According to Moseley,s law, the frequency of
a spectral line in )Gray spectrum is directly
proportional to
(a) 24

(c) z
y3

(a) t;

10 6rn1fo6 a'ttt, n fts t-q r+s
S'I 3TI.6'R WI I ?

(b)
2a

J: (b) +
V3

(o 54'2@*

41. A particle has a speed 0.8 c relative to earth
How far the particle will travel relative to

EilE "".th.if 
its speed remains constant and the

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

E

a (b) c(q(rq
(d).sc{ffiif+$Td

)'23

)K

.L

(a) 24

(c) z

41. qo qor ff ,rft ysfi + qltq O.s c t r c6
sur W* * utq ffi RqIS'nsR SsS
lft rqrrtfrt *r F{rfi wr{ 5I tlrrq,
fuqfs€ctcr
z x rO-*f*us t
(a) 16fr.
(c) afr.

furyrq sffier i t, * srtq

42. r-r.-=6dEU(t
(a) 2nm ft) 0.037 nm

(d) 0.01 nm

T
I
I
I
I
I
I
{
{
{
{
i
1

i

?

43. e and e are two

(b) 0.037 nm
(d) 0.01 nm

isotopes ofhelium
Which of the following is conect ?

4He is fermion. and 3He is boson

3Heoqr aHedftsq * t qq{qrf6 i r

ftqtt+lc-qrs&t i
43.

a aneqFhR 3*{ 3 dqn

He
(c) He and He both are bosons

d

He is fermi He is boson(b

c nm c) 0.074 nm

8

M@

(c) Ellipse

a 3(c)
3

2
c)

) 3He 4He

(d) 3He and 4He both are fermions

*8*

3He oTt{ 4He a-{i.Ftrqti a

a

tn

40. +sA + ftcc + 3rJsR, x-t {+r{q d
*qoenqfi orqfrrfttqcEcra
Etfrt

) ih
m

(c)

8
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M. The selection rules for a pure rotational Raman
spectrum of a diatomic molecule are
(and AJ = 0 for Raman scatteringgenerally)

45. The product of generalized coordir:ate and its
conjugate momentum has the dimensions of
(a) Energy

(c) Force

(d) Linear momentum
..

{S. Which one of the following is N,GT
'Semi-metal'?
(a) Bi
(c) As

47 . What will be the dimension ofphase space for a
collection ofN particles if we ignore rotational
deerees of freedom ?

@ (b)6
(c) 3 (d) 3N

48 In the case of a weak magnetic field, the
splitting of spectral lines into several
components due to the interaction of the
electron spin with the magnetic field is
klown as
(a) The Stark effect
(b) The Paschan-Back effect

fr-c{crFds erE * g-< Wtr {T{ +4-{c t fdq
qq+ ftqq g y+Tr i
(*tlr:osnc-d{ c{ rr{ yfioli + ftS)

45. qrcr-+td ftt{Ii6 .fr. 
"q+ 

€T*
{+rr + gqisd * ur+re 5fi

Eli[E
Bfs

EilE
EilTf

44

(a) LJ : +2

(c) AJ: tl (d) AJ:0, 1l

(a) uvi *

(a) Bi

(c) As

(b) sb

47. sfr 6c Wtr Eiirdr fr +}frs] d
+stA Nsqil+q{t+fss+c

Hrdfr ?

(b) 6
(d) 3N

48. gfu:i{6q *-{A&fti, {+tr{ifrq 3+{
gqfis e" ff qcq( fuqr * *.nq qol*nq
tetsfi s.r 6.{ trcsl i fu{rqi s-6dtr.fl t
(a) er* srne

o) cRd{-+d6'yllr.t

(c) €rvra fr*r rure

qs. mfua A qrrq] qr ft-qn 6fuq r

.1. +q{q{sr, {:rtrrrensTqmct r

2. +q{+T6}fi.ftfty{sM*}
;Wq* qmq e{ fi-qqt fuqr} qrA

{d + f{qc t cRrqrfu f+qr qrm t r

ti ftq,rSTz qrs*q +.{ {-&sin
(a)iAl$t-82
(c) *+e I

tl

@

Ei[E
E#

c Normal Zeeman effect

49. Consider the following two statements.
l. Kepler's problem is the inverse of

Newton's problem.
2. Kepler's laws of planetary motion are

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

Choose fte correct answer from the code
given below :

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

(b) AJ:0, t2Ii'TTHilg

) Angular momentum t+rr+)

@

@

d) 3T{rTrnrr frl-< *nqd) The Anoma ous

) Both 1 and 2 ) tii r aerz
(d) Only 2

*9*

(d) 2

(a) AJ : t2
(c) AJ=tl

(c) e€*
(O t*c{+q+

+0. ftq fr t otr-sroti-*.'E' 
"6 

t z
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5O The coordination number and the numberof atoms per unit cell in a fcc lattice arerespec tively glven as

(b) 6,2

5l

(a) Magnetic vector potential A

(c) Current density J

5O fccqit d
ii 3ii

(c) 8,2

51.

BIRU-I,

+dYT*i*dQnqft16r{
GFI scn *'qfl: *fl B

(c) 8.2 (d) 6, I

]he 
term Maxwell added to Ampere,s Iaw in

rree space is the

(b) 6,2
(d) 6, I

fr,rq

gl"*dqdq{+ftqct ffioaroqrgl I[{II Tq t
+rc{a

52

(d) Magnetic field B

The exciting line in an experiment is 5460 ,i
i:,-,T.:k*]r".is at 5520A. rhe wavelength
or me anti-stokes line will be

(c) slo T{€ r
141 gwftq f1s

(a) s262i

I xz3

(b) s320,i
(d) ssoo.i

(b) 2a xfz
(d) Bc+nd++$ifi

y *!, d s+s$ €Ei s46oi
I( q* dr$q 5s20icT 3Trfr tCa-€rw dEq ff d{qH Ehff

E]i[EI

Ef,S
a 5262 A (b) 5320,i

(d) ss00,i

1.58 x 107 m2/s

1.58 x 10- m/s

54. What is the number of atoms in a fccunl t cell ?

(c) I
(b) 3

(d) 2

52.

53

a

I

K_

AT
i(

_13-._ A clock keeps corect dr

F#*o,r,*ra, u. ;;#;;lffi J:ll;l};t:lgffi it may seem to lose 2 minutes in 24 hous ?(a) 1.58 x 1o-7 m2/s

Y9"e"*Tdrfit IuSisr$*
A*$rR + enqiilftd frqr cnr qrRs
cn+ qt z+ rjt i z furz Ad y&.r d z(a) 1.58 x l0-7 627.
b 1.58 x l07 m2/"

d)l 58x m/s

54. g.F fcc qq;S s+fr-$r d c{crgeil 6 riwr wr

(c) I
(b) 3

(d) 255. Find the Laplacian ofthe scalar field
v = 4 xy2zJ . 5L IF *ru=+*r? *.r ErqftT{ fld$rHq I(a I xz3 (b) 24 xy2z

(d) None ofthe above

56. In CO molecule, the J absorption 56.line occurs at a frequency of l.15 x l01l Hz.
What is the bond I of the CO molecule ?

a

0--+J=l
Co 3rg iJ= 0 + J= I ieNilqurtsr

I 1t:'o" E{q fi 3rqfu c{ strd ErffE rco3rE6c*re{6q6 
2(a) 1.130 nm

(c) 0.105 nm (a) Ll30 nm

(c) 0.105 nm

a) 12,4 12,4(a

b) qrfl qre
Fofo

D AE)(b tsplacemen
sden ty Ioeo

c) 5401 A
(c) 5401 A

(c) l58 x i0 m/s

(c) 1.58 x 107 n 6

W

(c) 8 xz3 + Z+ x,?z

0.1 13 Dm

t6E

(c) 8 xz3 + 24 *rz,

(b) 0.ll nm

r

EIiEEI

E# (d) I nm

*10*
(d) 1.050 ne

current
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57. The number of alpha particles scattered at a

particular angle (0) is inversely proportional
to which power ofthe kinetic energy (E) ofthe
incident alpha particles ?
(u) Ea

(c) E

58. Consider the following statements with
reference to Solar cells.
l. The magnitude of the current is

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

vehiclos.
Select the. adrrect answer from the code given
below :

(a) Neither I nor 2

BIRU.16

57. tffi ffic6lut(e)c{ qtrEftfa ir-ffir suil 6
{wr 3lcfud sffir 6sil fi rrfue s;.ol 6;
frfusqm*qorEqrfrtfrt r

(u) E4 G) E3

(c) E

58. ftH+iEf dffirtud
"q+ 

n fril fitus ; 
' "' 

ETF
L IIRI til ckcg r-fi{r fi d-trdr + Elildf

sqgqrfrEldrt r

2. +{ H ql scftr 3qnEl 3it 3idftH cH}
dturq61,

dti fqq,Ts {z t
(a) qAtc62
(c) *qs 1

59. ftF cS f6s iis{r i; faq qmq qrc+ qco
qflq EIIII ?

a) t5tr+ q-fiq

c) 6'rq E+q

3

(c) Only I

ll For which ofthe
reciprocal lattice

a Face

(d) only 2

following structure the
will be simple cubic ?

cubic

a q 1;I

s-S sf,{ 6,I q{i

(d) )

6z 0) *q-e z

(a) *c] r Sd z

(b) 2

(d) 1
3

60

(c) Body centred cubic

(d) None ofthe above

Neither

Consider the following statements with reference
to propagation modes in waveguides.
1. In a roctangular waveguide, Transverse

Electric (TE) modes are characterized by
the absence ofthe longitudinal electric
field camponent.

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

Select the correct answer from the code given
below :

60

(d) 3qSffidtfrt$i-fr

te{rrsiitrsR+E€+ €-6i d ffirFon
+qrTq{fci{Rfifuq r

t. ers-cmn iq'n€ fr eEy{q +ga Orl+Eq* f+iy61 q6 tr 6t{il nCd S-r ar qffi
r+r-e qvRrctot r

2. 3Ey{q iffi (T]v0+q€ 3rFrfrrs.R
+{rnqs d ffir ftr* 6cafi6 3rqft +
ysrftdde-*ilt r Hitq*itsqstci16emgfu, E*#

EHEF::l -r

Eldg
a I nor 2 (b) Only 2

(d) Both I and 2

61. What is the value of Lande' s g factor for 61. 3F, w{en * ftq Aa cfr-rc{ sT qrt
3p state ?

o)2
(d) 1',3

GEI d) E2

) Both 1 and 2 ) t 3ik2 ti

(b) s bic T'EiEEEiET

c) *-q6 1

Z
3

a)

(c) I

*11 *

(c) I

1.,
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In Rutherford scattering, ifO is the scattering
angle, then differential cross_section is
propol,tional to

("' 
"nb) 

G) srn4(9)

G) 't,'z(g)

The Biot-savart law is mathematically similar
to which other,law in electricity ?

(a) Faraday's law

(.6 bccqq-* +lRls'r Sertfrt i

(c) S'I

(d) rilq u.r fi-qc

os ftqitft*
qn-+ * sq

c{ry5 TTGII

?

6a r<st€ ysufa d, qfr e !-6ofr +iur Ei, A

I
I
I
I
I

I
I
I
I
I

+*ffiqXq, ftH +{cEcrfl d-drt

' ob o) 'h4(e)

G) sh'?(9)

63. What is the number o atoms celltna unr

@)a (b) 3

(c) I

t ,)
63

64

8l i6i
IA-**t^-[lrn0,6uwtfua*tts 3rq fuqq * qqn i a

(a) ffi*lftqq

64

-lt
"li

iAl
rlz
/l\

65.

(c) Gauss's law

(d) Ohm's law

(b) o ectron

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

EIilE
BHii

(c) Charge ofelectron
(d) Charge ofproton

66. For a particle constrained to move on the
surface ofa sphefe, the number ofdegrees
offreedom is

(a) 8

(a) l8.Q x lQIt I (b) 4.5 x l0r3 J
(d) 9.0 x 16tt;

Frild+yBvtrrftqrritft##th",trffi*# 
E#

(b) w rqqn
(c) Eilr*r+ sl 3Tr+yr

(d) iziT 6'1 3n+{r

66

67.

a 8

S fr$ !tu f+ds yp6o, q, r-qqn Erfr
o.ryo f-ai l.o kg vEref + ffis{ * r*trd
E-ct EiIfr

(d)
I

*19 e
2

d)
4sln

(d) 2

(b) Coulomb's law
nat+ol ftqq

(a) Bohr magneton
a) +{

c 2( ) M

(c) 9.0 x lQ13 I
c) 9.0 x 1013 J

*12*

(a) 18.0 x lQtt I

(b) 6

(d) 4
(b) 6

(d) 4

(b) 4.5 x 1013 J

(d) 9.0 x 10rt I

67. Ifin a certain fission process, the mass loss is
0.I%, then the energy liberated by the fission
of 1.0 kg ofthe subsrance will be



H
For an electromagnetic wave propagation

in a good conductor (o>>oe), the phase

difference between the oscillating electric
field E and magireti

(a) r
c field B is

(c) o

BIRU-16

68. :rd qre*(o>>roe)i fdqd gq-fis d$ +
{q{q +ftq, ffid fuga fu s S{ ga-fiq
*e e* d-q 6-diffi t
(a)r O);

68

69. The simplified form
Boolean expression

AB. +ABC +esc + ABC + AB C is

a A 6; e+nc
(d) A+BC

(c) o

6e. ftq {tqc ds-6
ABC +ABC +ABC +ABC +AB C

6r ardEd Gc t
(a) A (b) A+BC

(d) A+BC

70. \rF' qq{FrFr f*gu .re-d enc * fffuis A(0, 0),

B(0, 9) *r C(12, 0) t r qro ABC i6r rqqH

(b) !

(b) so
(d) 4cl

HHEI

Etr

70. 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) (6,3)
(c) (3, a)

,6

71. Which of the following
(a) p-+e-+q+r,
(c) p -+ n+ *irr

*-<t
(a) (6,3)
(c) (3, a)

is forbidden ? 71. ffifua;tt+tt-m e-qsfrrqfud

(d) to-+y+y

(a) tr--+e +De+1)p

(c) p -+ n+ + 7c-

!to

3 6

-+Y+Y

72. The Poynting vector S represents the
I

(a) S= 

-(ExB)
4rrto

72. cf{iEr aqa s ffefufu< o'r yftftfue qrtr t
ra) s= -l-rnxst4neo

(d) s (E.B)

(b)

OV

s= I (E.B) (b) (E.B)

(d) s (E.B)

5=I

73. In the following circuit, find the value of load
resisrance RL which would absorb maximum
power fiom the circuit.

po

73. f{q cftcer t, qR yfutlr RL6r rrFr

nrdst,Sffcftca{t3rfu+-dq
. nfr $qqilfudstrn r

3Q

40v

(b) sc)

. (d) 4c)

EIi4EI

EfiilE

3c!

RL RL

d)
n

(c) A+BC c) A+ BC

l@rEDr rer
) A--+E +K- ) O- -+ eo+ g-

c)s (ExB) (c) s (ExB)
Po

a) 6Q OE
(c) 3c)

rk13*

(c) 3cl

EiTE

Ess

(d)
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74. If m is the mass of electron.then what will be

the reduced mass ofpositroniurn' ?
Z4 sfr ywc $'r trerrrFr mft, fr ffiqq 6,r

qqr{-6E-qcHHrdfi ?
(a) m

(c) 2m (d) ofthe above

(a) m

(c) 2m

75. What is the charge ofan up-quark ? . 75. 3rc-Hr+ s,r 3Trhr Hr t ?
I(a) +- e
J

.l(cI --e
3

2
(b) o)-

76.

(

I
(a) +J6

I(c) --e
3

2
-e
3

EiEE

Ef#

77.

EIiSE

EiiiF

A sphere of diameter 5 cm is charged to a
potential of 100 volts. Outward pull force
per unit area is
(Use e6 = 8.85 x 10-12 C2l^I-m2)

(a) 5.558 x l0-5 Nm-2

76. w stfr. qs*.ild qi roo*ec *
fur+ l rA* *.rqr i r srd faTr t
q*im aer-o vr erri qrsr {f, t
(eo = 8.85 x 10-12 C2AI-m2 sI ffirr Si)
(a) 5.553 x 10-s Nm-2

(c) lo x lo-5 Nm-2

(d) 2.5 x l0r Nm-2(d) 2.5 x 10_5 Nm-2 r'l

About SQUID (Superconducting euantum
Interference Device), which one ofthe
following statement is incorrect ?

(a) It is used in MRI

27, SQIJ-ID (oriffirtrs Eizc F{{Ht€ Cqfus'on
srs(ur)+ sR i, frq ri t oti-qr oqq
3r{et ?

a

c

c

i
{6 10- T IFII

(c) It allows

less than

measurements of magnetic field
lo-17 T

tilr t
*lv&oqnkrqff 3qcfr

*
(d) {6

3rjcft
cfr's;

(d) It allows precise

78. Aflip-flop has

(a) No stable state

(b) One stable state

mappmg ofthe brain

(c) Three stable states

79. The Cartesian coordinates, of, a point are
(2, 1, 3) in arbitrary uni will be
the value of Z
coordinate system ?
(a) 4
(c) I

tdr t
7s. qs frc-wlc * crs tfr t

(a) +en{ sffiefi qfr dd
&) qsTqffi s{efl

fraeffi

7e. 3il<lqtt crr+1 d Cs fr€+ xrffq
ftfui+tz,-2,:lt tffif{fuis
tr{zftfuiqmcrtRnAfi ?

(a) 4

(d) +;e
J

(b) 1.77 x l0-5 Nm-2 b) l.ll x 10-5 Nm-2

) It is not used in MRI
?16 MRI

d) Tw. states rCIE{MiEAEftf

3

cylindrical

*14*

(c) 1 (d) 2

BIRU-1

+t+$Tfr

iF'I qFFI

EiEEI

Effi

(b)
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80

(a) Gluons

(c) Photons

(d) Electrons

EI Which one of the following statement about

superfluids is inionect ?

iaj As temperature decreases (from 2'17 K),' 
the relative Concentration ofthe superfluid

increases
(b) Below 2.17'K,.He begins to become a

(c) At 2.17 K
uid heli

82. The electric susceptibility ofa dielectric

material is 35.4 x l0l2 coul.2/Nm2. The

According to Yukawa's theory ofnuclear forces,

the origin ofnuclear force between nucleons is

due to the exchange of

q-orsr * clftrffq Ed + fo'di( * :rgun'

{mt+ ++< qrnrfi'qqE fi Tflft FEq+

srr(rc-yqH + *nq tff t ?

BIRU-I6

(a) .3TFI

(c) rro frfrr+r fr z.rz r c{ +-q q{f,dr t

80

81.

82.

(c) qtih 
,

(0 {+r{c

ftq fr t otq-q1 sqq 3iftE-dit + Hflg
sfti3r{rst ? El##
(a) ii-*0 2.17 K t fti tmcn qrdr t,

3rfrTdrd c-ffn 6r siq-dr qGti t
O) 2.17 K + ffi, He 31fod(f, t+ YrtEt{

6(trt
li

aq; q{r+{d c-{si 6r iTqd ffimm
35 4, ldr2{eicr/*r fr.r t r c-qnt

dielectric
(a) 7
(c) 1 (d) 3

83. In a code ofbase 5, the digits xe0,1,2,3,4'
EHEI The number 263 is in decimal code What is

ffi its ecuivalent in a code ofbase 5 ?

(a) 3023 O) 1022

83.

(a) 3023

(c) 2022

84. ftqit+{:i -zi +t*tierdt I

(a)-i-4J+2k

(c) -3i +k

(O sc{Ft++$TS

ss. qhi4 fi.iEc s-qt Hr t i
(a) 4.76 MeV

(c) 1.11 MeV

(b) 3.ss MeV

3rrffi s + C$ Ez C 0,1,2.3,4 d6 q[q
t r dqr 263<{rwlq Ez 

q t | 3TrqR Hf#
s tnznst-*rgeimHiArn ?

IS

ing is perpendicular

(b) 3.ss MeV

6rc{T+g(RKis
(a) 7
(c) 1

3022

84. Which of the foilow
,o3i _2.1 +trr :

a -i -qj +zi

(c) -3i +k
(d) None ofthe above

85. What is the bindiug energy ofthe deuteron ?

(a) 4.76 MeV

(c) 1.11 MeV d) 2.22MeYd) 2.22MeY

(b)

(d) ow
liquid

He behaves like (d) He,2.17 K
itqq-orqcfit

, {rqr (f€ 59

l(tE

@ @

) 2i +2J -2k
zi) 2i +2J

*15*

I

Mesons

superfluid
of phase occurs in the

fbr3
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86

87.

88.

Which of the following pairs is NOT conectly
matched for tl-re polarity of the molecules ?
(a) Nitrogen gas N, - Non_polar'molecule

rl

BIRU.I6

t.t +,h-qr Tc arg3jt fr g{q-dr
ErqA-dq€furdrt r

ftqfufu-d
+ fds €-8

In a phase shift oscillator Rr: p = 4.7 Lg2
and C : 0.01 pF. What will be the fiequency
ofoscillation ?

(b) Oxygen qas 02 - Non-Polar molecule

- Polar molecule

(c) 4.30 kHz

(b) 2.seulz
(d) 3.16 kHz

Which of the fullowing is axial vector ?

(a) Velocity

(b) Linear momentum

(c) Acceleration

86

(a) Trfi-qc tv r.r, - srg*v ag
(b) 3fi+fis{+s 318

(d) 3rE

87. S 6Fn Rtr-{rflur <}fud tn =p=4.71g)
itelrc = 0.01 pF t I Ail-fi * enqft eqrtft i

(c) 4.30 kHz

(b) 2.59 LJtz

(d) 3.16 kHz

88. ftq d t *tq-qr 3rq{-c qRrr t ?

(") +T

(b) \Aqi+rr
c

89. The 2-D ma graphene has

(b) Very hi tensile strength and high
reslstivity

90 Which

dipole
of the following is unit of

(b) Joule x Tesla
(c) Joule

(d) Tesla

9-L A zr- mesorr at.rest ban decay as,r_:lr+6 .,1
The energy of"p- is

ia) ts equal to, mc2
(b) Is zero ,r

89. 2-D vEtel fi6-{ ff Et-ft t
(b) irxl wEr

E
[{

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

(c) 6tn-{yrft $r "srqryfd.tT$-dr
(d) 3ci-ntt+$q-S

magnetic 90. frqttdrEry6s fusnqrtqrqrr-dEt I

(b) W,twr
(c) W
(d) tRr

er. Rmqerr t W ,-tc+ ol qs t+ d-dr t7[-=p-+lJ
p. *ruf dfi
(a) mc2 * s{rs{ &ft
(b) w*.ft

(a) 1.07 kl{z

(a S1

resistivi
very

d) None ofthe above

fam.fiflGffif

d) Is a fixed quantity
qs cl]rr

(c) M CH, - Polar molecule

a) 1.07 kJIz

(c) +s -gtc'3Tg

d) 3c{frSt+$i-fi

(a) 3lfus' dEI {Ift *{ s-q

a) {exfttwr

(c) Can be an

*16*

(c) sA,ft

!

EiEEI

EIHTF

NH3-

moment
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(t) x=y:2.4
(c) x=2.4,y=2.5

(b) x=

93 A transistor is cut off when

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

the collector junction is

(d) None ofthe above

94 A cyclotron with radius 1.0 m has a
magnetic field of 2.0 T. The maximum
energy ofa deuteron accelerated by it is
(Mass of deute^ron = 3.34 x l0-27 kg and
e = 1.6 x l0-le C)

(a) I 12 MeV

(c) 24 MeV (d) 48

c . The emitter junction is biased but

BIRU-16

e2. ftHtt+{ud tsRsfur*i + llSr
2i +yi ydssfur5i +6 j +Hcniil{t ?

(a) x=y=2.4 (b) x=y=2.5

(c) x=2.4,y:2.5

93 qdFErfuetez eiind-art qs
(a) :rmt* <w d.Jres +n qfuqi 3r,

3rfu{-d it

(c) EzlclFq cc{

94

+Jrrssft srq 3rft+dfrEt
1al sri-m{t+t$rS
1.0 fr. ftr{il qrd f'* eE+Aq I z.o r q;t

gEc-#c Q? d.n t I Esfr Eft( At erA qhft
fr 3rfurdcu-qiff
6qhil 6.t q6{r'qlq:3.34 x 10-27 kg 3ih
e = 1.6 x 10-19 C)
(a) 112 MeV
(c) 24 MeV

92 Which of the followins is correct if the
^1-^avectors x i +3i and2i +yJare each

parallelto5i +6J ?

biased

EIEI
Ef#

95 What is the ratio ofconduction and displacemant 95.

current densities in copper at I MHz ?

(Given for copper : e : eo, p : po and

conductivity 5.8 x 107 S/m)
(a) I
(c) to-tz

96. Common
whatwill
(a) 0.99
(c) 990

base current gain a BJT is 0.99.
be common

l MHzc{dAtqw{dqrftremi H{q
qmq{eI s'r sJqrdHrt ? E"*#
Cdt& + ldS ffi I : e = eo, p = po o+{
qlErs-dl 5.8 x l0/ S/m)

ofthe following targets, the (p, d)
strongest ?

(b) eca

(d) 3eCa

(a) I
(c) lo-r2

96. q6FBJT+ fdqsqqffB 3rtm qKr dH
0.99 t I srqRs rdr++, qrr dn{ Hr Arn ?

(c) I (d) 2

e8. ffifu( ii + f*.q ee * fuq O, al
srftB-qr yqe *fri

(b) 4oCa

(d). 3eca

0

97. If r'=xi +vi
-+ _i. -

value of V. r' ?
(a) 4
(c) I

gain ?

9.9 (a) 0.99
(c) 990

9.9

+ zk then what will be the e7. qQ ?=*i *yj+rid ?.?qr
cr{HrAr ?

(a) 4
(d) 2

Eifts
EL.#

98. For which
reaction is

(d) x: y:2.4 d) x=2.5,y :2.4

) Both the emitter and the coll€ctor
junctions are reverse biased ;

qRqf E6q(b) iTsIT qrIrEEE

uF66 g

) 96 MeV
) 96 MeV

G@ @

GDE

tI'E

?6reEr G@
(c) 38ca

*17*

(c) a

l

tGE
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ffi
plfE momentum arid

frffi valueof[O,L7J

99. lf Lz is the Z-component of the angular

BIRU-16

99. cR Lrq)uftq ri+rq,r2-q55 | ft Of+q
61ur t, d tQ, Lzl+l cH t
@) aih
(c) -in (d) zih

loo. f5{tq+fuqr<* qvn, i6rr scgrR
F6m +s * c{crE3qr tfit
(a) edr mr+n

O) ft{Eqr ilrccn +

(d) ft{t{ ilrccn + e,f + {cEcld
101. t/2 F{s,r{ t

(b) n
I(d) rv,t

(c)

(a) 1ih ..1

(c) -ih . (d) zih

b

According fo'Debye's theory the atomic heat
ofa solid at low temperature is
(a) Independent of temperatue

Q is the polar angle, the

is

onal to the absolu ture

100.

102.

r03

Given for an optical fibre :

p1 (Core): 155, tr2 (Cladding): 1.50,
Core diameter: 50 pm
What will be flie value of numerical aperhre ?

to square of absolute

oft-rz is given by
(b) r

I(d) rvrl

(b) 0.21s6

(d) 0.6895

\rs T6rRr$ dE * ftS ftH t, EiEEp.lr+t)= l.55,p2Cdftsq)= r.50, Effi+t 61 qs= 56 p.
{qrffiFer (qq-+{) srcFrRTrE}r r

(c)
lt

1t

102.

a 0,7944 _.
a 0.79M

How many degeneracies for n = 2 in a
3-dimensional harmonic oscillator ?

(a) 4 (b) 7

(d) 5

103. g* ff-3rsrfr Ercjfus Aes t n=z* Prq
fmi smivdtt i
(a) 4 (b) 7

(d) 5

104. Polonium -,?;P emits an cr-particle of
energy 8.77-6fuIeV The disintegration
energy corresponding to it is given by

(a) 9.120 MeV (b) 8.776 MeV

104.

(a) 9.120 MeV
(c) 8.859 MeV

105. We6r oor 1rne4)t
(a) RTIfu{'a 6ul

s.{fuT}{

mftqq-212, s-ct s.zzo v.v * H[q
g+ o-.Fqrtrs-€rRid6''(mt r{d6 E'ft#
d,nAquc $-ql dfr

8.776 MeV
(c) 8.859 MeV

105. Alpha particles (rHea) are

(a) Classical.particles

(b) Fermi

above

lt

@ r6Er

solutec cu

c c(c ilccH +q{ +

EEr (a) G

c) 0.3905 (c) 0.3905

d) 8.945 MeV

ffi

d) 8.945 MeV

(c) 6(c) 6

c) Bosons

(d) None o

*18*

(O 3c+ndt+$i-fi

l0l.

temperatuie

(b) 0.21s6
(d) 0.689s
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106. J, (x) is given by 106. J,(x) EnrtqTrqrt

(c) tz"
{;

*'I

-.}.
-..1
*-J

1

(c)slnx

r=
(b) .11 cosx

Y 2x

(d) E"or*" !*
6:11 slnx

V*

o) !F"o.*
(d).@cosx

Yx
107. Afibre optic link is operated at a wavelangth

of L3 pm. Find the maximum bit-rate ofa
25 km line madq.ftom a multimodal step
index fibre.
Given n : 1.47 md n2: 1.46)

(b) 1.5 x lo{c)

107. q$ 5'r{fi 3rfrs ftiq t.: p- rtleed cr
d-srtfid +dr t r q+' c-e&cfrE-d Qc-Elw
s-r{s( A c-ff 25 km drfl di 3rfYrdq
fqs-qrs6ff&q r

(n :1.47 *r nz= I .46 frcr rqr t)
(b) 1.5 x 10-6 Cl

(d) 3cift d t +i i-6
toa. f+'* q-q i[ q$ u-qtgffi qoilq ff s-ql d 6rft

5qd ; faqftfu6$qnr di c{ A-fr t
(a) <tfu+

(c) afuqr{ (d) t +i c-€r

EIi[E

Ef#

(c) 1.5 x 106 :'i (d) None ofthe above

108. The energy loss ofan energetic muon in
matter is mainly due to collision with the
following
(a) Nuclei
(c) Nucleons

109. Bound state in a.square well is given by
(Where E and V:.@ kinetic and potentiat

qtnq-a 3rden, wrqr ie rq,i Wr Pr*Bt6qilt EiitE
(s-d s q vdtq q Rfcc 6-fi FcYr: t I

one o above

(c) 1.5 x I 66

(a) E-V<0
(c) E>0

109.

energles

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

I10. 20 gms of ice melts into water at 0oC.
Its change in entropy will be
(given latent heat"dfwater : 80 Cals/gm)

(a) 15.25 Cals/rlqgees

(b) 8.56 Cals/de$;-ies

(b) 6xJ

E{E ", axis passing through a fixed point in the

frffi UoaV with an angular vetocity dr and angular
momentum J is eypressed by
.. 6xi f#
(a) ---:- t5)z {-n

.. dlxJla) 
z

(b) a)xJ

E:O

c) 10.25 Cals/iidSees
c) 10.25 Cals/degrees

I I l. The kinetic energy ofa rigid body rotating about l1l. \qqi&{ tu *lmfrFeakgi
1-fii sRfi gt + qrd 3+{ ffi .rft a *t
61sftq d+r i t qc <fi t, f$,rFrq s-ci s{rl-{
qrfr t

(')jo j (9'T

d) 5.86 Cals/degrees

) E<0@

G) {++*rq

a) 1.5 x lOi

ITa).1-
Y 7rr(

sllL\

d) 5.8 grees

j0)
d( )

2

a)
l1l1!* slt1x

Electrons

(a) 1.5 x lOi

(c)

*19*

(c)

.,.j

!

It0. 0'CrR 20 gms (rIIq) c+ ftqo fi crfi
T{fre Issd(iffickddr-tn r

grfi fi gw rw : 8o cals/gm { t)
(a) 15.25 CalVdegrees

(b) 8.56 Cals/degrees
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_t_12 An electron is confined to
I nm, complete the
in its veldcity.
(a) 7.3 x l0-5 m/s

(b) 2.

112 WFd-rgn rnnffi*\rseim
ils {ftfud t, Es+ +q { {{-dc
srftF+cm+1 Kr si

mlnlm
a box of length
um unbgrtainty Ei[EI

Ef#

(c) 7.3 x t 0-5 m2ls (d) None the above

(a) 7.3 x l0-5 m/s

(c) 7.3 x l0-5 m2ls (d) t+$c-S
ll3. What is the distance ofclosest approach of a l13. 2 MeV* *an frd++ qrhs + frsedc2 MeV proton to a gold nucleus ? fr dqnt IGi ene: 1.60218 x l0- leCoulomb,Z=79)

leTHic, z = 79)

m
(c) 2.84787 x 10-13 m
(d) 1.42394 x 10-14 m

(mass of electron
(a) 0.0125 m
(c) 0.54 m

(Specific heat o
(a) 350 Cal./K
(c) 300 Cal./K

=9 I x 10-31 fEtqi{ ul r-qcrr
(a) 0.012sfr.

m

=9.1 x to-3rfS n.)

)
2

x
x

ll4. An electron has a speed of 500 rrls with
EIIE a accuracy of o.OMYo. The certainty with

Ef# ;*Tll,ill'""'" the position orthe

lL4.

(c) 2.84787 x l0rl3 m
(d) 1.42394 x l0-l4m

F E+r{r fr {ft soo m./+. t S{ Fs6
s-**-cr o.mcx t I fq{ ffFdd-dr t Tdefh ff
Rrh or qil ilmrqr{FFrr tqttfr

I 15. I kg ofwarer at 273 K is brought in contact
with a heat reservoir at 373 K. U/.hat is the
change in entropy of water as its temperahrre
reaches 373 K ?

lJL 2J3 Kc{ I fs.n. crfr 6} rzr r * q* sqr
risn * {T+ i arqr qmr t r qq qtt srdrqqn
373 Kir.6 Efq-dr t, d ss-6 qdfr d ft-r{r
tr{€rs 31qr ?

(c) O.sa*. (d) 0.

(cr* fi fdfrre
(a) 350 Cal./K
(c) 300 Cal./K

3qr = lO3 Cat.&g-K

( 0.

f water = 103 Cal./kg-K)

ll6 Which oithe following is used to, convert ll6 +ifrwq-qftdf tMfrqcc-dfttqfii + frq f++fufua t t
f6e-s-r3q+rf$qrvrdrt ?

(a) d'erffi6rfucid

rhe Lagrangian formulation to |fainiltonian
lormulation ?

EIiEE

Ef#
(a) D'Alembert's principle
(b) Lorentz transfomrations FIIIiRUI

(d) Euler's equations (d) 3Trfm(

1l'l . What t)?e oftechnique is FTIR strlectroscopy ? n7. plpg*fie)fr fur y*n ff n-+{-* t i(a) A reflectance technique c{Fdq (lthl l+ra

(c) Adispersive technique (c) SE frslcur Ts-{-s,

(b) 7.3 x tos

a m5.69575 x l0-
5.695a X

GfrIIEZ,h,il Gltr.reErrEir

Glm.r*r'/-x

c) Legendre transformations

aAn bsorbanc)(b techni que

(c)

3r-dYils"T

(d) An emission technique

*20*

(d) qsT€+$Ts-+*

(b) 7.3 x 105 m/s

)
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118.

EIi[E]
^::l r.

EiiTP

Match List - I and List - II and choose the
correct answer using the code given below
the lists.

List-I List-II
(Lande's g factor)

BIRU-I6

U& {S -Iqi S* -il+ g+fud frlqs nqr

{tql + t+ fts,rs Ee t rr8 vq{ gfrq r

S-r
(3TfiqD

A.,PI
8.2P,,,

c.2Pw

D.rSr,
{z:
(a) A-3,B-2,C-4

qs-u EiEE
eeet*r EfS(State) .

A. 'P, ..

C. 2P,,,

D.2S,,,
Code :

a) A- 3,8

c 1.575 km

l.

2.

3

c-4 D-l

2
)
l
1

!
3

4

1.2

3
1

-r. -
2

4.!
J

--"t
D-1

c ,B ,c - t,D -2
(d) A-4,B-3,C-l,D-2

l19. Which of the following statement is NOT true
about Liouville,'s theorem ?

(b) This gives the conservation ofextension
in phase space.

(c) This gives conservation ofdensity in
phase space.

120.

(d) This consists oftwo parts.

A measurempit establishes the position of a
proton with an accuracy of 11.00 x 10-ll m.

Assuming v << c and h = 6.63 x 10-34 J.s., the

uncertainty in the proton's position 1.00 s. later
will be given by

(a) 0.315 km

(b) 1.003 km

(c) A-3,B-4, C- |,D,2
(d) A-4,B-3, C-l,D-2

lle. ftr+tu€ 6 yts+ cft fr ffikc t 0
#q-qr setq scq ti

120

Oi rc s.-or en+rqr i ftrilR + rirs{or 61

e-drfr t r

(c) 116 s€r err+nr t q+tq * rfuqq +1

s-dlfr t I

(d) Es+ A trrrr At t I

qs rTIq{ +1.00 x l0-rr fl. ff gam *
{H qs +ci{ fi fuh renftr o-mr t r

q-t lllct 
ES fs v << c deII

h=6.63 x 10-34qi*qng, t.0Ot*rgqrq
ff{frRrftfr efiFq-d-drd,ft
(a) 0.31sftfr.
(b) 1.003ffifr.

EIi[E

Efd

c 1.575 ftFm.

(b) A-3,8-4,c-2, D-l

(a) This is not concemed with defining p

space in which the system, represented

a point, moves in timeuniquely

(a) 5$il qtlsl iF{r 3IF6HI

qtrtll

d) 3.150 km d) 3.150

r
*21 *

t .rS t, Mt f{flq, ftrS Bftre sq *
w fu< am ssliqr qrdr t, qc-c * {P{


