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1.  Identify the CORRECT statement for the following vectors & = 31+ 2J and b="t+2).
(a) The vectors d and b are linearly mdependent
(b) The vectors d and b are linearly dependent.
(¢) The vectors d and b are orthogonal.

(d) The vectors d and b are normalized.
2529 @ = 31+ 2f 3 d = 31 + 2j &t QU3 U O UBTE W

(a) %oz dw3 b iy UuT '3 AEST B
®) 2323 @3 b ey U ‘3 uIdls I5
(© 2T dm3 b orfedt 35

(d 2eT im3b fEA T

2.  The number of independent components of the symmetnc tensor A;j with indices i i, j=1,

2,3 is

(@ 1 ®) 3 | © 6 (d
ARGt 2oad A;; & SRR i = 123%113331112&*9?1%133&3
@ 1 ® 3 (c) 6 @@ 9

3. f (x) is a symmetric periodic function of x i.e. £ (x)= f (~x). Then, in general the Founer
' series of the function f (x) will be of the form

@ )= Z 1(an cos(nkx) + bysin (nkx))
®) ey =a,+ Zm (a, cos(nkx))
4 © flx) = Z » (bpsin (nkx))

(@ f(x)= ao+z (b, sin(nkx))
f(x),x = féammﬂnwﬁ:aam%r 3|3 f (x)= f(—x)faa maauﬁee f(x)
awsaéraa‘l»ﬁaé’rera?auaéar?

@ = Z _1(an cos(nkx) + bysin (nkx))
(b £ = ag + Zm (ay cos(nkx))
. o Lin=1 ‘
(©) flx) = Z _1(bnsin (nkx))
@ o) = ao + Z“’ (b, sin(nkx))

4. Two matnces A and B are said to be similar if B = P"' AP for some mvertlble matrix P.
Which one of the following statements is NOT TRUE?
(a) DetA=DetB (b) Trace of A= Trace of B
() A and B have same eigen vectors. (d) Aand B have same eigen values.

T AgEt A »3 B § Aag AN foor AR, M3 B=P'APE P few Qoo AR
3t 35 fafimt fed foow sms ARt &4 D 7 |

(a) DetA=DetB - () AT foos=Befous

(©) A3 BRYMEEFaRaed 36 (d) A n3 B ¥ AHG EIVOHS T5
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10.

11.

Thpyqlueoftheintegralﬁ—smdz where the contour C is the unit circle: | z-2 | = 1, is

(@ 2m (b) i © =i W o
YR $ 0D o i, R ¥ C et e i |z- 2| =13
(a) 2mi b) 4m (©) =i d o
If 0 JOrx<3 i en the Laplace transform of f ¢x) is
| f(x) = {x 3f0rx>3’ en the Laplace ) x, | |
- (a) 3'2 e b) s’ (o) §?% d) ste*
A f(x) —{:_Jﬂ;iig I3t T BudA gquizas I
(@) s2e* M) sfe*® - (¢ s? ) s2e*
If F = xf + yJ + zk, then its divergence is ~ ' '
@ i+j+k ® 3
() x+y+z ' (d) None of these
WG F = xi+ yj + zk %rsrﬁmerfeamﬁ
(@ i+f+k _ : ® 3 .
(©) x+y+z . () fegt fed azt &3t
o If f_T'Pn(x)'dx = 2, then n is — '
- i 0 :
g -1 d) None of these
% %)
A [ P (x)dx =2, 3t nd
(@ 1 , ®) 0
© -1 _ (@ fegt feg agt zr(rr

The Newton Raphson method is used to find the root of the equation x? -2 =0. Ifthe =

iterations are started from —1, the iterations will — ‘
(a) Converge to —1 (b) Converge to vZ

" (¢) Convergeto—vZ - . {d) Notconverge

foges Jurs fedt & Yo mitees 22 -2 = oerﬁwﬁazsé}é??w%r GEC)
TITG -1 3 nids Jer I 3t 599 Sy

(& -1 Anfagu . (b) \/‘émfr&gu
(© —V2< mfsgy @ mrfagy st

The minimum number of cards to be dealt from an arbitrarily shuffled deck of 52 cards to
guarantee that three cards are from the same sult is—

(@ 3 ?a% @ 12 |
3 szwééﬁraﬁaﬁrfév Tz ma%ﬁrsafﬁféanﬁ?ﬁ?hasﬁsvw
R 13 35 aras Ane e e o5 - |
(@ 3 ) 38 (© 9 (d)'
~ In a Binomial distribution, if the mean is 9 and S.D. is V6, then values of n and p
respectively are— -
(@ 27,13 (®) 81,19 () 36,1/4 @ 18,172
a@mﬂ»mﬁ@ﬁaﬁe’aﬁaa Hmmsa?rm%sn\/' 33*::»@;;?69@3#8%
@ 27,13 (b) 81,19 (© 36,1/4 () 18,1/2
3

Paper-I1 (Physics)



12.

13.

14.

With z = x + iy, which of the followmg functions f (x,y) is NOT a (complex) analytic
function of z 7

@ fEp) =68 @+ +2iy) ©)  f(xy) = (c+iv) (1)’

© fey =~ +2in-3) @ fGy) = (1-x+ip)'Q2+x+iy)®

2z = x + iy Af3, Io ffmtt £(x,y) ewar fed fxamr 2 o (Afew) ferdnest <& adt 3 1
@ [y =@+ip-8 @+l +2ip) 0)  feoy) = +iy) (I-x-iy)

© fep = +20-3° (@ fey) ==+ Qi)

The solution of the partial differential equation Eu(x )——u(x. t) = 0 satlsfymg'

the boundary conditions u(0, ¢) = 0 = u(L, ¢) and initial conditions u(x, 0) = sin (——) and

(@) sin (—) cos (——) + —sm (22 cos (zm)

| ®) 2sin(T)cos (—) — sin (....) cos (22)

(c) sin (--) cos (2’“ sin r;t
(d) sin (—) cos (—) + L sin (XY sin 2::

at?

u(0, ) = 0 = u(L,1) W3 niSgH AfeSort
u(x,0) = sin (—) and ;“(’C: t)l = sin (-I-’f) is -

niryds fEasHa miteez @ I8 % u(x.t)——u(x,t) 0 :ﬂweas‘r Afest

2nx 2nt

sin (—) cos (""‘) + —sm —) cos —L-
ptn () 0 (2) - sin () o (22)
)2 o0 (o9

2nx znt
sin (T) cos ( + —sm — T)

(a
(b
(c
d

S

Letubea random variable uniformly distributed in the interval [0, 1] and ¥V = — In(u),

" where ¢ is a real constant. If ¥ is to be exponentially distributed in the interval [0, o]

with unit standard deviation, then the value of ¢ should be '

(@ In2 () 172 © 1 @@ -1

AT wAfEd 1  [0,1] € nETS feg s Ju feg I AR m3 ¥ = — In(u) i@ ¢ ¥
YRS FEEt W D | wed ¥ § [0, w]%mﬁaﬁa@rmﬁmmmmﬁ

auﬁee%ww%src@maéar

(@ In2 ® 12 © 1 @ -1
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15.

16. .

17.

18.

19.

1 .
18

The:inverse Laplace transform of

_ s2(s+1) .
(@) stPet () ;t2+1-e@ t—1+et (& Zr2(1-e)
—— ¥ foudis 3udn quises 3 |
$2(s+1) = .
@ %t - ) 2+1-eF( t-1+et (d) St2(1—e)

Two uniform thin rods of equal length, L, and masses M, and M; are joined together
along the length. The moment of inertia of the combined rod of length 2L about an axis
passing through the mid-point and perpendicular to the length of the rod is —

P 2 2 2 LZ
@ (M+M)Z () (M+M)T (© M+M)E @ (M +m)%
8 AN BFEt L 3 AN 319 M, ni3 M; uT oot e fadhor S8t § i
famrr | 33t & Baret @ Semz 3 W fig T wiow Jur I et 2L daet Fuz B I
ST THEI |

12 iz L2 L?

@ (M+M)S0) M+M)- (@ M+ M5 ) Mo+ M)
In a central force field, the trajectory of a particle of mass 7 and angular momentum L in

plane polar co-ordinates is given by,
1 m

= ==—(1 4 £ cosf) where, £ is the eccentricity of the particle motion. Which one of the

r L )

following choices for £ gives rise to a parabolic trajectory ?

(@ £=0 b)) £=1 (c) 0<e<0 (d e>1
mmm&,mmﬁammwwmﬁmemﬁ

- form yarg R wnaéf?ri:Lﬂz(1+ecos9) B8 ¢, ot @@ yug v

fedtedt I 3 | Io fondhnt ¢ it fxrot fed oxaet Dot v o & @il et 2
(a £=0 b)) e=1 - () 0<e<0 d e>1

A particle of unit mass moves along the x-axis under the influence of a pbtential, V)=
x (x — 2)°. The particle is found to be in stable equilibrium at the point x = 2. The time
period of oscillation of the particle is '

T 3n

@ 3 ® = @ F @ 2 ‘

fex gfse HHA Jus T UaHE X-nidiowr § V(;c):x(x-zfaa%g@emméraa?%l
aE x =2 fig ‘3 AT Azss 3 wfenr wier 31 oz & nifag IR feo 9T Te A D

@ =2 O N O @ 2n

2

An electron is moving with a velocity of 0.85¢ in the same direction as that of a moving
photon. The relative velocity of the electron with respect to photon is

(@ c . (). -c () 0.15¢ (d) -0.15¢c

fex fedags 0.85c & ot a1® 235 & ot =R fowr ¥ W foor D) 28 ¥ HorEB
o9 fedadz & o=t gt : |

(a) ¢ b -c (¢) 0.15¢c (d) -0.15¢
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20.

21.

22.

23.

24.

. feqr HoBs © Bavamis feo foa fsordt ©F HeSt &% g § L =ag¢*+Bq* ©AT

The Lagrangian of a system with one degree of freedom q is given by L = ag¢® + Bq?,
where a and P are non-zero constants. If p, denotes the canonical momentum conjugate
to g; then which one of the following statements is CORRECT? .

(a) p, = 2Pq and it is a conserved quantity.

(b) p, = 2Pq and it is not a conserved quantity.

() pg=2adanditisa conserved quantity.

(d) p,; = 2aq and it is not a conserved quantity.

. arfenr far 3 fan 29 o w3 B SOt FE vid I8 | AET pg, q 55 HE T

aStaw e § TaRger I 37 I5 il ot feF faga At Y ¢

(@ p,=2Bqn3 fegAghmE 3Ty '

® pq = 2pq »i3 Teg A3fmz W3Tr &dt ¥

© p, = 2aq 3 feg AefmE W3T 3

(d) _pq=2aqm§feaﬁ'dfubsmzﬁi"%| -

A cylinder of mass M and radius R is rolling down without slipping on an inclined plane

of angle of inclination 8. The number of generalized co-ordinates required to describe

the motion of this system is — : _

g)a 1 o ) 2 - . (c) 4 . . g) 6 - ) - -
M U "3 R nidu-fenA JuT o 8T 9% 093 f3maz 3 fast Qud 6aE

& s o 97 31 foR o Teg dne ot A Afinr @ s nifteast & wges 3

(@ 1 ® 2 (c) 4 | d 6
Hamilton’s canonical equations of motion are ~ .
i —a_H 7 '_—_a-.ﬂ- ‘ '.=6—H =....6_H
@ a= gpi and Pi= %qi : ® 4 g,: and p; 3‘}}
H H
(©) qi=5;andp =5 @ qi=5; andp;=—5-
ge3Tg Audt éﬁm @ i ASdaw mitees 9
. aH . GH . aH 1s ay
@ =g, andp; =50 - () di=gandp =g
aH OH _@H . oH
© qi=3;andp =50 @ qi=5;andp = =55

]

If a co-ordinate is cyclic, Hamiltonian would reduce the number of variables in new

formulation by — o

(a) One ®) Two - (c) Three i (d) Four -
Sog R wiftees dordt 3, Afees <t ae39 few Tat & Aftnr wer T=ar:
(@ fa ® © fs @ 99

* According to the special theory of relativity, the speed v of a free particle of mass m and

total energy E is —

@ v=c ’1—"‘7"2 ®) v=}§(l+r§)

© v=c}1—(’“—g-")2 | @ v=c(1+"'?‘2)
P 3 AR S miEwrs, U m o3 P GO E e 73 pisa oE ol v -

(@ v=c'_’1—"‘-£—‘z ® v= ’%(1+E§)

(c) b=c’1—(—"i::)2 | (d) v=c(1+m§
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25.

26.

27.

28.

29,

30.

Let x.and p denote, respectively, the co-ordinate and momentum operators satisfying the
canonical commutation relation /x, p} =i in natural units (A = 1). Then the commutator
[x, pe?] is : ' _

@ i-pe” () ilp)e” () il-€?) () ipe? -
fearrasT »3 TSFIS Aowd & PHEY x W3 p TINER T& A geadt fearEt (h=1) ¥

- X&AlewE Teted &9 AU [x, pf =i & yIFt SR 98 | 19 [x, pe?] T fomwet fomr

Y&I3q 3
@ il-pe” ) i)’ () il-<?) (D ipe”

The Poisson bracket of two integrals of motionis -

(a) zero (b) unity (¢) infinite (d) integral of motion
ISt Init € Aot @ unifeRs w99 9

(a) fres b fearst (c) &3 @ It T Yo

The Hamiltonian is defined as ’

(@ H= %k Drdx +f 83 g = %k pkgk ‘i _

() H=2X,qupx+ = 2k Qubx —
%ﬁiazﬁbm%éﬁcag’fuﬁam NI AT D K -

(@ H=X,pudr+L ®) H=Yypudp—-L

(© H=Xiqp+L d H=Xyqpr—L

Which one of the following transformation is canonical ?
@ P=q,Q=p () P=Q,Q=-P() Q=-p,P=-qd) Q=p,P=—
35 fofimtt feg' foozr quizas 368t 9 ¢ |

(® P=q,Q=p (® P=Q,Q=-P() Q=-p,P=—q(d) Q=p,P=—
The Lagrangian of a free particle in spherical polar co-ordinates is given by
L= %m[f'2 +16% + r29%5in26] The quantity that conserved is —

® 5 ® © % @ Z+i6

JETed UgS ANt e BIeEis T A9 aF wanron wier 3
1 . . _ '
L =sm[r? + rd?% + r2p?sin6]

A ST w3 2 |
@ 5 @ &% @ % @ F+b

For a particle moving in a central field,

(a) the kinetic energy is a constant of motion.

(b) the potential energy is velocity dependent.

(c) the motion is confined in a plane.

(d) the total energy is not conserved.

(a) =3 feu adhils Qo A Y (b))  AE Qo TRIT '3 wifsz B

) fawssfeaftafesd (4 Ayos Qo somr & &t Nt ot

Paper-IT (Physics) 1 A



31.

32.

33.

A plane electromagnetic wave travelling in free space is incident normally on a glass

 plate of refractive index 1.5. Ifthereis no absorption by the glass, its reflectivity 'is

(a) 4% ®) 16% () 20% @ S50% ;
foq Uz et SEet BT HaS uws fod Susl Au9E dEH ude ‘3 U 3
ufaeass FEaMia 1.5 3 A5 I B e AHRA 531 3 3t niufeRessT 3

(@) 4% ®) 16% © 20% @ 50%

The electric and magnetic fields E(z,t) and B(z,t), respectively corresponding to the
scalar potential ¢(z, t) = 0 and vector potential A(z,t) = itz are

(a) §=izand§=—jt b) §=izand§=jt

(c) E=—izandB=-jt (d) F=—-izandB =t : '
et n3 et 339 B(z ) M3 B(z,t) IS AAGY HBE ¢(z,t) = 0 i3 eI
Aeear A(z,t) = itz € AN 05 ¢ ' | S

(a) E=izand B = ~jt (b) E=izandB =t

() E=-izandB=-jt @ E=—izandB=jt

The space-time dependence of the electric field of a linearly polarized light in free space
is given by xEqcos(wt — kz) where Ey, & and k are the amplitude, the angular frequency

and the wave vector, respectively. The time averaged energy density associated with the
electric field is |

@ 7&ES ®) &0k © &E] A 2&0E3

'ﬁamuﬁmémy@afwfﬂmﬁmﬁm-mmﬁ

xEqcos(wt — kz) Tt Tarfoer wer 3 {8 B, 0 M3 k R wuiegs, =S|
nifedt m3 sfgg T B | Ft MRS Qo wesr et 338 575 RYUS 3

@ £ES () eES © €E (& 2&kE

A circularly polarized monochromatic plane wave is incident on a dielectric interface at

Brewster angle. Which one of the following statements is CORRECT ?

(a) The reflected light is plane polarized in the plane of incidence and the transmitted

_ light is circularly polarized. g ' -

(b) The reflected light is plane polarized perpendicular to the plane of incidence and
the transmitted light is plane polarized in the plane of incidence.

(¢) - The reflected light is plane polarized perpendicular to the plane of incidence and
the transmitted light is elliptically polarized. '

(d) There will be no reflected light and the transmitted light is circularly polarized.

'ﬁ&ﬁﬁﬁaﬁﬁﬁﬂiﬁﬁ%&gﬁﬁ,@n&é&@éﬂﬁﬁ%ﬁﬂ%ﬁﬂ%ﬁﬁ% | 95

ffpnt fod oz 88 AT 3 2 -

@ w2 s 3 ySiies ye A 36 3 w3 e yem deerdt
 (b) ufzz = 2 uess '3 uSiiEs yaE @ daes § w3 yFes yamufes 9T @

U9'3% '3 AH3E 363 I
(©) m%%w'éwﬁmméﬁmﬁﬁwﬁsmwaﬁa
(d) éﬁqﬁmm‘ﬁ%@mwmwﬁaaﬁﬁi
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3s.

36.

37

38.

An insulating sphere of radius ‘a’ carries a charge density p(#) = po(a? —r%) cos8;
r <a. The leading ofder term for the electric ﬁeld at & distance d, far away from the
charge distribution, is proportional to

@ 4 ® 42 (@ d” @ d~

for AUSe 335 o 839 ‘q’ wEg fowm JuTr 3 ARt IR wEsT p(f) =
po(a? —r?) cos 8 I fammet 839 4 gt %mﬂessra'e?eanﬁaa% frm ur iy

iy fam gy ‘g RfE3 I :

@ d' ® d7  (© d° @ d*

A magnetic dipole moment i is placed in a non-uniform magnetic ficld B. If the
position vector of the dipole is 7, the torque acting on the dipole about the origin is -

@ 7 x @xB) | | () # x V@@.B)

() MxE | @) 7 x B+# x V(i B)

gaat ouge! ISt m mmmaaa&aaaBﬁe'aﬁarﬁ.Baﬂéfa@ ] ﬁaaeuaé’re’f%aza

At 7 3 31 s 2 Hido feg @ ot '3 e a9 SR U

@@ #x@xB) . ®) 7 x V(@.B)

) mxEB @ -*x3+rxV(mB)

In a non-conducting medlum characterized by £E= &, U= ,uo and conductmty a=0,

the electric field (in Vm™') is given by E = 20sin[10%¢ — kz]j. The magnetic field H

(in Am') is given by — _
(@ 20k cos [108%t — kz] i b)
© uz)s sin[108¢ — kz] 1. d - 20k cos [10%t — kz]

feamwmwfu»méte—eo, U= p, FERRA3T 3 AT 0 = oafaméraga
o E9Afenr Ater 3 | guel 837 (V' f29), E = 20sin[108 — kz]] e

Zﬂk

sm[lOBt — kz] ]‘

Tarrfenr e 3 | J9at 839 H (in Am”' 129) fam oomar sarrfir F=ar |

(@ 20k cos[10%t —kz]t - . ®) ligk sin[10%t — kz] j
©) oa—sin(10% — kz]? (@ —20k cos[10%t — kz] ]

An oscillating current I(t) = I, exp(—twt) flows in the direction of the y-axis through a
thin metal sheet of area 1.0 cm? kept in the xy-plane. The rate of total energy radiated

~ per unit area from the surfaces of the metal sheet at a distance of 100 m is

fow _ Il w? hw A Igw?
() 12mEycs (b) 12meyc3 (c) T 12meqcd ( ) 24neqce

feat vinfag @82 1(0) = I, exp(—iwt),y-maH-3T %, xy-Udss &g it uset a3 R
= 339 1.0 e’ I Tt I @ A1 U3 R OIS 3 yerfhs Al GO oyt gise
839 100 m & g3t 3" J=ar

(@) _low ) o?w? (c) —ﬂ_‘ (d) -2%:3:}';

12nEqc3 12meyc3 12rEqc3
o o

l’aper-ll {Physics) 9 7 _ A
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39.

40.

41.

42.

A point charge g of mass m is kept at a distance d below a grounded infinite conductmg
sheet whlch lies in xy-plane. For what value of d wnll the charge remain statlonary 7

@ e ®
(C) There is no finite valueofd.  (d) 3:"‘9’“0

mwémmqammﬁmﬁzﬂﬁ xy-planeﬁanfaa?.t%a’%srd
Eéf%a‘mwmmél%mﬁa’?mmaﬁWV '

® e O
(© dgaé"ﬂﬁﬁ)f{o’ﬁd"a (d)_jmiﬂ'fo

When a charged particle emits electromagnetic radiation, the electric field E and the
Poyntmg vector f——E x B at a large distance r from the emitter vary as — and —_
respectively. Which of the following choices for # and m are correct ?

(a n=landm=1 (bp) n=2andm=2

(c/ n=landm=2 (d) n=2andm=4
ﬁaafeamélafmﬁaﬂaﬂéaaﬁmq?ﬁsaa@% et 839 E m3
Poynnng%aza§=—£~: B fewzaea"rrsfq@amﬂqm m% — feg useR
5] n@mﬁﬁﬁ%%mmﬁ?ﬁaﬁﬂﬁ 37

(a) n=landm=1 () n=2andm=2

(c) n=landm=2 (dd n=2andm=4

“The work done on the charges by the electromagnetic force is equal to the decrease in
energy stored in the field, less the energy which flowed out through the surface” is the
statement of —

(a) Gauss’s theorem (b) Stoke’s theorem

(c) Gauss’s divergence theorém (d) Poynting theorem -
D } AN 3, Qo & it N wasw 3 yefos I ferer aEs O -
(a) Gauss’s theorem T (b) Stoke’s theorem T
(c) Gauss’s divergence theorem©  (d) Poynting theorem &7

~ The field of magnetic vector ﬁ is always —

{a) Irrotational () Solenoidal

{c) - Non-solencidal (d) Both irrotational and non-solenmdal -
gyt 22 B o 837 oAAr Jer 9 ¢ .

(@ Irrotational . - (b} Solenoidal :

(c) Non-solenoidal (d) irrotational ™3 non-solenoidal €=

Paper-H (Physics) 10 _ , A



43.

44,

45'

46.

The state of polarization when: the x and y components of the electric field is giveh by
equation

E, = Egsin[kz — wt + g]
Ey = Egsin [kz — we - 2]

(a) Linearly polarized ~ (b) Right-circularly polarized
(¢) Leftcircularly polarized (d) Left-elliptically polarized
mémwmaﬁ%xﬁyﬁﬁnmmﬁ%waﬁ

E, = Egsin [kz wt + --]
E, = Eosm [kz - wt - -;]

- (a) St UgTEIT (b)  FA-dt IF9TT ugeEsT

(© ¥ it Jagug ugeEsr () -t Faeed ggeEsT

In an electromagnetlc field, which one of the followmg remains invariant undcr Lorentz
transformatwn"

(@ ExB (b) E2-c*B* (c) B? @ B
favet Sactt 339 feu, B3w uiETs il 35 fofit e fixaar Afg affer 3
@ ExH () E?2-¢2B* (¢) B? @ E*

A particle with an initial velocity voi enters a region with an electric field Eof and a
magnetic field Bof. The trajectory of the particle will -

(a) be an ellipse (b) beacycloid

(¢) = be ahelix with constant pitch (d) not be confined to any plane : i
st a8t vt &9 fea Fg, ﬁmasawnémﬁaawﬁaq%nawﬁ
UIH'E & SFg-Jur Jedtt |

(@) “fem vigarg =R (b) FEaSEs I

(c) Frfaaaléf'éaisﬁim (@) for ugss® %ﬁm!%sa—cfra‘lsfﬂrnaer
A particle of mass m is confined in a two-dlmensmnal square well potential of dimension

a. This potential V (x, y) is given by
Vix,y)=0for—-a<x<aand—-a<y<a.

= oo elsewhere _
The ground state energy for this particle is given by,
wh? 2n2h? SnZh? 4m2h2
(a) ma? ®) ma? ©) 2ma? @ ma?

ﬁaa?mm?mmaﬁuzfaﬁemmf‘eanﬁﬁaafe?
far v (x, y) S feg Reves TIAst ot 9

Vix,y)=0for—a<x<aand—a<y<a

= oo elsewhere
%Hméwsﬂﬁws&nwemﬁwwm%
@ = ® ZL @ =X @ ==
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47.

48.

49,

51.

The ground state of sodium atom (}'Na)is a 2S,, state. The difference in energyfevels
arising in the presence of a weak external magnetic field B, given in terms of Bohr

magneton, Ug is
(a) pgB (b) ZMBB (c) 4upB (d) 6upB
Afmid wer (M'Na) & uorsdt Afast 25, 3 1 %aanﬁaemétaasﬂaaaBém

&% TSt 8o 3537, Bohr magneton uy ISt TIFTERT AT AEET J
(@ wugB (b) 2ugB (©) 4ugB  (d) O6upB
The normalized ground state wave function of a hydrogen atom is given by v =

=21/ @ where a is the Bohr radius and r is the distance of the electron from the
TR ot

nucleus, located at the origin. The expectation value (;1.;) is—

81r 41: 4 2

@ = ® = © = @ = .
mmammm%mmﬁll)(r)'-\,_aa,ze"'/“ Tt
TaArfemr 7w J 8 a Bohr radius 3 »3 r fEdads & y& '8 Aarfus fs@adm 3 ot
?rfsnew@-rrﬁgﬁa(f;)%:— |

@ Z - & Z © = @ =

A one-dimensional harmonic oscillator carrying a charge —¢ is placed in a uniform
electric field E along the positive x-axis. The corresponding Hamiltonian operator is —

R 4?2 1 ‘ A2 d* 1
(@ '2';;1'55"' ~kx? + qEx (b) gd—;;+;kx2—qu
2
--——+ kx + gEx (d) ~££—+1kx2——qli'x

2mdxz = 2

feanmﬁdxz nRfEI JOHfER & 919n —q 3 A § TREHA x-nEEYT '3 AHS famwmet
439 E feu dftmr fapr 3 1| Avgdt Afimcans Howa 3

a1, LGN G I
(a)l o :zx._,_d:- > klx + qEx (b) zm,fz"zdj- ~kx® — qEx
A 1k A ey
(c) vt kx“ + qEx @ —-7=t zkx qEx
Which one of the following relations is true for Pauli matrices oy, o, and a; ?
(a) oyx0p = ayax (b) ayo0y=0,
Paulnmamcesax,aym%azwaisﬁﬁuwﬁ?w Aau 8fgz 3
(a) o0y0, = 0,0 b) ooy =0,
(¢) ox0,=io; (d) o0y =—0y04

A muon (u~) from cosmic rays is trapped by a proton to form a hydrogen-like atom.
Given that muon is approximately 200 times heavier than an electron, the longest
wavelength of the spectral line (in the analogue of Lymen series) of such an atom will be -
(a 5624 ®b) 6674 (© 3.754 @ 1334

st fagst onrar y=rfaz 88 muon (u~) Y25 ©NTT TEIZAG TTIM MSH FTGE
Tt g famrm | feanﬁvwﬁmfafeamf&@aaagzoowﬁmvwﬁ

i WM & Filieeds Jur (B o feg) feu B8 3 St 2edE SRt

(@ 5624 () 6674 () 3.754 @ 1334
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52. Inthe Bom approxnmatlon, the scattering amplitude f(#) for the Yukawa potential

V(r)= is given by :
(in the followmg b= 2ksm- = %?)

___2mg _ Zmﬂ _zmg - ‘Zmﬂ

@ R ® “wean O —amms @ ~wgey
Yo 5% BE 595 MsH'S, ﬁnﬁaﬁ%@sﬁamf@aﬂe)am&wa@% -

—ur
V(r) = ﬁer |
3 fisfmt few b = 2ksin2, E = 25

2mp Zmﬂ Zmﬁ 2mp
@~ ® “Faam © “Emms @ “weews

. 53. The energy eigen values of a particle in the potential V(x) = —mw 2x? — ax are

@ Ep=( P ® E,=(n+ )hw+2m -
(© En_(n+2)hw—-m @ E=(n-3)hw
fex yamg & cigenvalues 837 V(x) = s mw?x? — ax ¥ 95 5% 3
@ En=(n+3)ho-—2 W) _
() E, —(n+ )hm—— @) E,,=(n—§ hw
54. The perturbation
H = bla~x),-a<x<a
0,  otherwise
Sets on a particle of mass m confined in an infinite square well potential

, —a<x<a
Vx) = {oo, otherwise
The first order correction to the ground state energy of the particle is

@ 7 ® = (9 2ba @ ba
wAfaes ' :
H = {b(a x),-a<x<a
otherwise
m%mﬁnsmﬁumﬁaaﬁﬁ%mmmﬂmﬁ?ﬁ
V(x)={’ —a<x<a '
co, otherwise
UIH'E T U3l Qe & ufoer @fes 3w Jlar
@ % ® Z (©) 2ba @ b
55. The conditlon foranoperator p to be Hermitian in the state i i 1s
(@ prwdf—fwwpdr ®) [¥pbdr=[pry'Pdr
© ¢Ppdr=p () f‘l’gllldt—fp*w*dr
Hamp‘ézp Hfaa‘rﬁaamﬂrﬂ»mm
(a) fﬁpwdtjfwwpdr ® [¢Ppdr=[pryppds
(© y'ppdr=p (@) [y'pydr=[pryytdr
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$6. The product of two Hermitian operators is Hermitian lf b

(a) they commute (b) they do not commute h
(_c) both (a) and (b) (d% neither'(a) nor (b) -
(a) ﬁaafeaaea%aa - ®) o feg st wese t
© @»3®) @ @FpR=
57. The ground state energy of three dimensional harmonic oscillator is } |
. (a) zero b)) ho (<) Ehw (d) %hw S
% niont Troiifes SHideT & gaset @er Y | o
(a) zero ®) ho () %hw ‘(d) %hw _
§8. Which of the following is true for Pauli matrices ?
(@) Traceo, = +1 (b) Traceo, =0
(¢) Deto,=+1 (d) Deto,=-1
ut Wfer feg 3o fafnr feg* faga At 97 :
(a) Traceo,=+1 (b) Traceog, =0
" (¢) Deto,=+1 (d Detg, =-1 __
89, Fermi’s Golden rule gives the transition rates when the potenhal is
(a) static but not harmonic (b) harmonic but not static -
(c) either static or harmonic (d) _ neither static nor harmomc
it w gisadt %Haufﬁs'eaﬁsnﬁs'aa@%aepotenuala%an
(a) Afta ug Treifed adt (b) Ionfex ug Afee &
(c) - ¥ Afag 7 groHfsa (d) " Afae & ToRfssr
60. ‘The wavelength assocnated w1th electrons having al kinetic energy Eis })roportioﬁal to
(@) E" ) ¢ EZ @ E
mmmm#meucﬁaﬂrﬁmrﬁa
(@ Ev ®» E ¢ E @ E*

61. For an ideal Fermi gas in three dimensions, the electron veloclty vy at the Ferml surface
is related to the electron concentration n as,

@ vexn¥® () vpxn (©) vpxn/?2  (d) v ocn1/3 5,

-t Quaes Tt dn B, ot wEss 3 a'ls;hz;.- Electron,

Concentration n 3% Haf03 I I S
@ vpxn¥® () vpxn (9 vexnY? (4 vpxn'f

62. Across a first order phase transition the free energy is
' a% proportional to the temperature. = - .
a discontinuous function of temperature.
c)  acontinuous function of temperature but its first derivative is discontinuous.
- (d) such that the first derivative with respect to temperature is oontmuous

, tug © qUSTs 33, ma@aw%

(a) m%m |

(b) I T fsdsd S

©) m?ﬁﬁaaaaﬁuafeneruﬁwfe@?uaéamﬁrﬁaal
() s o fsdsas feo ufad Bz I3 =

Paper-1I (Physics) 14 ' A 7



63.

65.

A Camnot cycle operates on a working substance between two reservoirs at temperatures
T; and T, with 7; > T,. During each cycle, an amount of heat Q; is extracted from the
reservoir at T; and amount Q; is delivered to the reservoir at 7>. Whlch of the following
statements is INCORRECT?

(a) Work done in one cycle is Q;— Qz

: @ _
(b) ) ,.z

(c) Entropy of the hotter reservoir decreases.
(d) Entropy of the universe (consisting of the working substance and two reservoirs) increases.
2 7% 3879 © fegard oa el €3 fox adae 9o9 T3 T; 3uns §3 oed o9

fordfmfm >N wdmfegg HsT o3y T, & o9 3 Aedg Yooz 3
fagz a5 At a8 3
(a) Work done in one cycle is Q,~ Qj.

(b) Qi Qz

(c) Elntropy of the hotter reservoir decreases . '
(d) Entropy of the universe (consisting of the working substance and two reservous) increases.
Thermod ic variables of a system can be ¥, pressure P, temperature 7, number of
icles N, internal energy E and chemical tentlal U, ete. For a system to be specified
y Microcanonical gAC Canonical (CE) and Grand Canonical (GC) ensembles, the
parameters required respective ensembles are :

(@) MC:NJVID);CE: (EVM GC: (V,Tw
(b) MC:(EVN;CE:(NV.D; GC: (V.Tw
(¢) MC:(V.Tyw); CE: N.V.T); GC: (EV.N)
d) MC:(EVN;CE:(V.Tyw: GC: (NV,T)

fise v few @madt 33 v, vamr P, 3runms T, uanranr € &% Tt N nisde
Qo Enémmpnﬂﬁana%aﬁlfaanaaaff‘ﬂnam(:mcanomcal(MC),
Canonical (CE) and ‘Grand Canonical (GC) € AHga3T engr fenfis aﬂsﬂ a7 AeeT 9
ﬁnmmwaammﬁqﬁa%mmﬁaa

(a) MC:(N.V,T); CE: EVN); GC: (V,T,p)
(b) MC:(EVN);CE:(NV.I);GC: (V.Tu)
() MC:(V.Tp); CE: (N.V,T); GC: (EV.N)
(@) MC:(EVN);CE: (V.Tw: GC: (N,V,T)
A vessel has two compartments of volume ¥, and ¥3, containing an 1deal gas at pressures
P; and P, and temperatures 7; and 7, respectively. If the .wall separating the
compartments is removed, the resulting equilibrium temperature willbe - -
PiT+P;T; VT +V; T

® P 4P, - ® Vitby
PiVi+PaV; 7 1/2
©)  Ewm e @ (NT2)

fraggss fm Vi mB V, 3T R € U I8 v fix fasufaz AR @ oam P, 3 P, mi3
IUNS T) i3 T, FHTTT e I8 | HEg €0 Wifodt 3 ugr gget drerg ger fodt e
3t for T 533 A3fES Sns 919

(a) PytPp - - (b) Vi+Vy

PyVy+PaV; . . \1/2
©)  FrmE @ (T.T2)
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67.

70.

~ Let AW be the workdone in a quasi-static revemb]e thermodynamic process Wh:ch of

the following statements about AWis CORRECT ?

(a) AW is a perfect differential if the process is isothermal .
(b) AW is a perfect differential if the process is adiabatic.
(c) AW is always a perfect differential.

(d) AW cannot be a perfect differential.

WWW%m—muﬁmﬁaAwma@W%Awmw
fsfomrt g foromr ams 83 D ¢ | |

(a) AW fea &= fe335 ¥ Aaa yfafanr isisothermal 3§

(b) AW f¥x @3 fe33% I A5 yfafans adiabatic J

(¢) AW Js Afe few €3 o35 3

@) Aw fan =f sfat few €= fezos &t

For reversible adiabatic process, change in entropy is —

(@) maximum (b)) minimum  (¢) zero (d) unpredictable
uFaeaBaadxabaucql%rFawséT W3T feg vommf & 7 '

(a) Tt (b)) TS URe (c) fA=3 (d) rEHES

Water contained in a beaker can be made to boil by passing steam through it
(a) at atmospheric pressure

(b) at a pressure greater than atmospheric pressure

(c) at any pressure _
(d) not possible '
feaﬁaaﬁagéwé}aa*aw@mﬁwwm%

(a) s Tam €3 ®) amaﬁewgéuew@‘%
() o eami €3 (d fige &

On a T-¢ diagram i.e. temperature (T) and entropy (¢), the 1sothenns are —
(a) Parallelto ¢ axis ‘
(b) . Parallel to T axis

(c) May have any orientation : _

(d) Some parallel to T and some parallel to ¢ axis ‘

fet T-¢ diagram 7 fol IWIA(T) w3 (¢) Rt 363 :sothenna-éa?r

(@ ¢naEAHE & AHaET 3

(b) T WIE-IHT & ANGIZT

() ot & feforn J Fae 3

(d) SRT T A3 m3 I  NEHTH B AHGIST
Which of the following is not Maxwell’s thermodynamic relation ?

® @),=G), ® ()=~ G,
© )= ). = ("s)'

%W&?Wﬂaﬂéﬁé@mﬁﬁmwﬁww
()() = &), w)()-(a"
,(aps (%% 1;_ ' ( ) (
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71.

72.

73.

74.

‘In a grand canonical ensemble, a system A of fixed volume is in contact with a large

reservoir B. Then -

(a) A can exchange only energy-with B

(b) A can exchange only particles with B

(¢) A canexchange neither energy nor particles with B
(d A can exchange both energy and particles with B

fiomr fer® canonical MRS few, foxt famfes WS &t Hega A, ﬁmammmmrB
2 Auga fem 9 1 feg

(a) A,B % oz G 398 99 AeET J

(b) ABFS fAeg UHT IS oL Ao G|

© A Baraﬁraf@aﬂfaaémaam%néwm
) A,BW@BW»I%WE%BH@]EHHHW%

In case of Bose-Einstein condensation —

(@) Number of particles increases in lower energy levels at low temperatures and high
pressures

(b) Number of particles decreases in lower energy levels at low temperatures and hlgh
pressures

(c) Number of particles increases in lower energy levels at lugh temperature and low
pressures

(d) Number of particles decreases in lower energy levels at high temperature and low
pressures _

Bose-Finstein FW@uE o rfast ﬁe‘g
(a) e Qo Jug I e IUNE 3 §F Tam fee 2 uanrent & faxst
®) wz@a;rrﬂua 3 Wz 3 v B9 anrg feg 0 yaen &t fasst

{©) wz@awﬁua ég‘amﬁuﬁmﬁaﬂeﬁwéﬁsﬁ

) ura@aﬁfu‘ua i%mnémeawﬁaw%wéﬁﬁéf

Which of the followmg relations between entropy S and the canonical partition function
Z,istrue?

@ s=kfmz+T(®ER)] ® S=kLInZ—T(9-%T'ﬂ)-V]
© S=k[mn -+T(“““z’)] @ s=k[mi-T(2) ]
%Wf@?mﬁophysm?canomcalﬁaﬁﬁzvﬁﬁﬂﬂiﬁa?

@ S=k|n z+T("(‘“z’)] ® s=k[mz- T(a“"z’)v]
© S= k (a(an)) ] @ S=k l __T(a(an) ]

The enthalpy of unit mass for any system —

(@ H=U+PV+S () H=U+PV-S
() H=U+PV : (d) None of these
fit & Y= 2 unit mass T enthalpy I |
(@ H=U+PV+S (b) H=U+PV-8
(¢0 H=U+PV _ @) fog o3 & &t
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75.

76.

77.

78.

79.

A(icogdiqg to Maxwell’s law of distribution of velocities of molecules, the most probable
velocity is — ‘ e -
a% reater than the mean velocity

Equal to the mean velocity _
¢) Equal to root mean square velocit
d) _Less than the root mean square ve ocity

2 molecules < oSt & 33 @ 3 nisAm, E?%ﬂﬁ?ﬁgﬁa

(a) ¥uus TSt 3 nift () Yous adt @ goEg
(©) H® HUH'G T30 1St 2 59rHg () 1S VoS ST et T e
A Ge semiconductor is doped with an acceptor impurity concentration of 10'* atoms/cm’.
For the given hole mobility of 1800 cm?/V-s, the resistivity of this material is -

a) 0288Qcm (b) 0.694Qcm (¢) 3.472Qcm (d) 6.944 Qcm

Ge n=rad €310'° atoms/em® & REex wiE'T M &% 3FT waEt at | R

aEL 1800 cm’/V-s T hole mobility et fer yeTwa & resistivity 3
(8 0288Qcm (b) 0.694Qcm (c) 3472Qem (d) 6.944 Qcm

What should be the clock frequency of a 6-bit A/D converter so that its maximum -

conversion time is 32 ps? '

g)a 1 MHz (b) 2MHz (c) OSMHz (d) 4MHz =
@bitmu%eaaaﬁclmknr@ﬁéra%aﬁy&n@rmauﬁamnrﬁszma% ?

| (8 1MHz (b) 2MHz © O5SMHz (4 4MHz

The vbltage resolution of a 12-bit digital to analog converter (DAC), whose output varies
from --10V to +10V is, approximately —

a) 1mV (b)) S5mV () 20mVv (d 100mv -
12-bit DAC & gﬂﬁé’f Aoss A, 1%m =t output -10V 3° +10V fou seset offht

J Basqr I | '

(@ 1mV (b) SmV () 20mV @ 100mv

The Common Mode Rejection Ratio (CMRR) of a differential amplifier using an
operational amplifier is 100 dB. The output voltage for a differential input of 200 uV is

- 2V. The common mode gain is —

a) 10 () 0.1 () 30dB ° (9 10dB
amplifier  UfGT®S amplifier & T93' T Common Mode Rejection
Ratio (CMRR) 100dB 3 1200 uV fe33at foue &t fameet Hows medt o output 2V
9 common mode Y3t Jait - ' o '
@@ 10 () - 0.1 (c) 30dB (d 10dB - |
Under normal o tirég conditons, the gate terminal of an n-channel f'unction field effect
transistor (JFET) and n-channel metal oxide semiconductor field effect transistor
MOSFET) in enhancement mode is — . :
gg% both biased with positive potentials ) o '
b) both biased with negative potentials
{c) biased with positive and negative potentials, respectively
(d) biased with negative and positive potentials, respectively
A9 %A Afadt »idts, n-channel JFET W2 n-channel MOSFET &t gate terminal @t
o=t ot 9 ‘ | | |
(a) ©°F AITING §B TF BN T T
(b) =TT T IS T I Ts |
(c) T HET AATIHA 3 ZAIIN 5% 5 Baml TR 05
(@) =PRI FAIIHA M3 AT T L5 59 DR T
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81'.' A common emitter transistor amphﬂer circuit is operated under a ﬂxed bias. In thls' |

circuit, the operating point

(a)  remains fixed with an increase in temperature :
(b) moves towards cut-off region with an increase in temperature
(¢) moves towards saturation region with a decrease in temperature
(d) moves towards saturation region with an increase in temperature

feammq@aamistormnpliﬁermrcmtnﬁaaea@ %maafaw%a fer Foa@

feggamfig
(@) m%ewﬁ!anfaaaﬁ@%

. s & Tgm feU cutoff 839 38 Fuer 3
. (©) s  wemi feY saturation B39 ¥ FuwT I

82,

83.

() m%mﬁasamanonaaaaaéu?%

The resolution of a D/A converter is approximately 0.4% of its full scale range. Itis— -
(a) An 8-bit converter (b) A 10-bit converter

© A 12-bit converter . (d) A 16-bit converter |

D/A ufgea=s ot fere yds 3 fersrg € Utg '3 Resolution Sasdl 0.4% %fea%r

(@ An 8-bit converter (b) A 10-bit converter |

{c) A 12-bit converter , (d) A 16-bit converter

The speed of conversion is maximum in

(@) Successive-approximation A/D converter
(b) Parallel-comparator A/D oonvcrter

() Counter ramp A/D converter

(d) Dual-slope A/D converter -

ufsegsa & ot wiftx 7t 3

(@) Succcsswe-approxunatlonA/D converter

(b) Parallel-comparator A/D converter

(¢) Counter ramp A/D converter
(d) Dual-slope A/D converter

Whlch of the following statements is true ?

- . '(a)- ~AND and NOT gates are necessary and suﬂic:ent for the realization of any loglcal

- function.
(b) OR and NOT gat&s are neoessary and sufficient for the realization of any loglcal
function. :
(¢) NOR gates are sufﬁclent torealize any 10g1ca1 function.
(d) NAND gates are not sufficient to realize any logical function.
U5 ot feo* forazr s AT I
(a) ANDm%NOTgmemﬁmn@ﬁﬁérmmﬁnms’raé@mm

(b) OR 3 NOT ymmﬁmn@hﬁﬁmmﬁwﬁw&m

- T5 |
© NORgatesfHﬁéTWWé’fWEﬁEﬁ@uwagﬁﬂ'aﬁ
(d) NANDgatmﬁﬁéTsammsameTnms’Taé&maamﬁam
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85. The terminal count of 2 modulus-13 binary counter is -

(a) 0000 ®) 1111 - (c) 1101 (@ 1100
Modules -13 binnary counter €t H3fax fazdt 3

(@ 0000 ®) 1n © 1101 (@ 1100

86. When an 8 bit serial in/serial out register is used for a 24 us time delay, the clock
frequency must be — ,
(a) 41.67kHz .(b) 333kHz (¢) 125kHz (d 8MHz
ﬂ?ﬁasbitserialin/serialoutaﬁnza%psmmaséemw%?wﬁ
nifest gt \ |

@ 41.67kHz (b) 333kHz () 125kHz  (d) 8MHz

87. In Millef integrator a resistance is used in parallel with the capacitance in the feedback
path _
(8) to speed up the integration (b) to avoid the open loop for dc
(c) to give high input impedance (d) no differentiation occurs
Miller integrator fe9 yFSua & dsdx fafonr yzedt # capacitance  FiaEe a3
get 3 :
(@) riggms & ISt TUeE Bt (b) dc ¥ open loop § Jo= st
() yY=Htuor § €9 input ¥F et (d) = nEEs &t TuTe

88. The Schmitt trigger based circuits are better because they

(a) work faster (b) protect from false signals such as noises
(c) have longer life (d) require less number of components.
Schmitt Trigger 3 a3 Aaae firosa us fxBfa 89 :
(@) 3N &% IH FIe T8 (b) I3 frees R B9 3 St 392 g%
(c) 38 AN I 9% 5 () YW E AFIS e TS
89. The depletion region in & p-n junction is created by -
(a) Ilonization - (b) Diffusion
(c) Recombination (d) All of these
p-n junction f¥T depletion 839 fiafiz de d
(a) wiEdlees . : (b) fensg
(c) YBI-Ruws @ fegst Arfant gnorar

90. The dynamic resistance of an ideal p-n junction with a forwards current of 10 mA at
room temperature — : '

(@) 2.50hm (b) 0.4 ohm () 250 ohm (d) 4.0ohm
f& »IRR p-n junction faR T AUSE IUNS '3 NEERE S&z 10MA 9 & grftits
Ui cr |
(a) 2.50hm (b) 04 ohm_ ' (c) 250 ohm (d) 4.0ohm
Paper-H (Physics) 20 A
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the amplitude, frequency and phase of the input signal respectively. This signal is
multiplied by a reference signal of the same frequency ®, amplitude 7, and phase 6,. If
the multiplied signal is fed to a low pass filter of cut-off frequency @, the final output
signal is
(8 Vi¥;cos (6 — ;) (®) V¥ [cos(8; - 6;) — cos Gt +6; + 6:)|
(©) VVsin (8; — 6,) (@ V¥ [cos(8; — 6;) + cos Gt + 6, + 6:)
& lock-in amplifier ¥ input 8239 V,(t) = Visin(wt +6;) I R TRV, o, 6
nifet w3 input signal o 2w 95 | g froes, fosena fraes AR AHE »riest o,
amplitude ¥, 3 27 6, 06 &% I g I Aoa & Ifenr Faes cut-off nifedt Swe
low pass feBeg fed" Swer 3 3 nifan mieye fiess 3 _
@ ViVscos (6 — 60) B V¥ [cos(8; — 8) — cos Got +6,+ 67)]
(¢) V;Vsin(0; —6;) ORAA [cos(ei —6;) + cos (-:-wt + 8; + 8,)]
92. Band-pass and Bandsreject filterrs can be implemented by combining a low pass and a
high pass filter in series and in parallel, respectively. If the cut-off frequencies of the low
pass and high pass filters are w§® and wf®, respectively, the condition required to
implement the band-pass and band-reject filters are, respectively —
(a) wiP<wh? and wffP<wif b) wiP<wi? and wlf>wg’
(©) wi>wlf and wliP<wf’ @) owif>wf and wff>wif
Band-pass 83 band-reject f&5cT, low Pass %3 high Pass fe®es &% o3 & gHId
FaftaaT M3 AHAIST &9 13 7 Feds | 7@ 100 pass »3 high-pass fe®ed & cut-
off »ifedt wiP 3 wH? FHEE I 3F band-pass W3 band-rejet feBT § FY TS T
Afest 3 - -
(a) wff<wf’ and wff<wg® b)) wlif<wlf and wff>wf’
(© wif>0l’ and wff<wf’ (d) wfP>wl’ and wf>wi’
93. Dead time of proportional counter is — , 7
(a) about 1.5 p sec (b) about 270 p sec
(¢) about0.25 p sec : (d) about 100 p sec
Proportional counter € nif3H AW 3.
(a) about 1.5 p sec (b) about 270 p sec
(c) about 0.25 p sec (d) about 100 p sec
94, In a thermocouple pressure gauge, the temperature of heater element is a function of
~ pressure for pressure range Lo
(a) above atmosphere ' (b) below 1 mmof Hg
(c) below 107 mm of Hg (d) below 1 pm of Hg
fiedt thermocouple Tami 13 feg, dieg 33 & SuHs, Tl §3T S o o J
() TWES T U (b) below 1 mm of Hg
(c) below 10~ mm of Hg (d) below 1 pm of Hg
Paper-II (Physics) | 21 | - A
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95,

96.

Radiation pyrometers are used in the temperature range of — x

(@ 0-500°C (b)) 500-1000°C(c) -250-500°C(d) 1200=2500°C
Radiation pyrometers & 293" s fepzra feg 3t d :
(@ 0-500°C (b) 500-1000°C (c) -250-500°C(d) 1200- 2500,°C

A set of readings has a wide range and therefore it has -

(a) low precision (b) high precision (¢} low accuracy (d) * high accuracy
uFs © fex Az  femerg fenfys 3 3 fermet for 85 9 |
(@) WeHmT () FWHE (0 WerRdF (@) Furdes

The voltage of a circuit is measured by a voltmeter having hlgh input lmpedance

- comparable with the output impedance of the circuit thereby causing error in voltage'

98.

100.

measurement. This error may be called —
(a) gross error (b) random error
(c)  error caused by misuse of instrument (d)  error caused by loading effect.

fear Aaee & farwsEt Ao AaSt voltmeter Torar Hit et 3 fiet FIae S output
qﬁwémﬁaeﬁ%mputqﬁawﬁfhﬂmvolmgem@ﬁamma
fer €1 § faor aar

(a) HYIs S\ ®) EECE g

© msaéreaeagmenmen(d) mﬁam%me’@uﬁwm

The degree to which information on a map or in a digital database matches true or
accepted values is referred to as :

(a) precision and accuracy ' (b) precision
(c) accuracy - (d) None of the above

fea zal '3 vifss 7 foRfes Joiad %nmrﬁsfaﬂﬂwﬁé}%mﬁwaaa#
YIEI S § TIFEE Y , |
(8 FuHIH 3 ufgiosT (b) HYHI™HRT

(c) ufggus (@) Buda3 e w |
Systematic error occurred due to the poor calibration of the instrument that can be
corrected by _

(a) taking several readings (b) replacing instruments

(c). taking mean of values (d) taking median of values

W39 & fonm fizst fog awsst a5 T AegersHe S0 & fam 39t At ST v Feer 3
(@ TTSAI IS  (b) U39 T ufewass e

(c) H® T HOE o (d) s & g Sur enrgr

One factor in the accuracy of reconstructed PCM signal is the

(a) signal bandwidth (b) carrier frequency

(c) number of bits used for quantization (d) baud rate

YEIHaA3 PCM fraes €t 8figssr o fog amoa

(a) signal bandwidth (b)' carrier frequency
(c) number of bits used for quantization (d) baud rate
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101.

102,

103.

- 104,

- 105.

106.

107.

Strain gauge can be used to monitor change in

(a) Pressure (b} Torque (¢) Displdcement (d) All of these
Strain gage T 293" oA T Hoom § fouifss aos &t st Aot §

(a) TEM (b) . Torque (¢) AEG TS (d) GuSES AW
‘Which bridge is utilized in signal conditioning circuits for balancing purposes ?
(a) Maxwell Bridge (b) Wheatstone Bridge

(¢) Wein Bridge (d) Kelvin Bridge
mem%ﬁgmmﬁaﬁﬂmdgeﬁeﬁﬁa

(a) Maxwell Bridge (b) Wheatstone Bridge

(¢) WeinBridge (d) Kelvin Bridge

If the gain of closed loop inverting amplifier is 3.9, with input resistor value of 1.6 k{2,
what value of feedback resistor is needed ?

(2 24kQ ) 410Q (c) 62400 (d 062k |
399 1.6 kQ ‘inpute YFTOR ¥ AT Acltez JuU Y<I=A amplifier T &3 3.9 I, 3
A3 yStae v ot ¥S nieEd J

(a 24kQ b)) 410Q - (c) 6240Q d)y 0.62kQ

Op-amps used as high- and low-pass filter circuits employ which conﬁgurétion ?
(a) Comparator (b) Non-inverting (¢) Open-loop (d) Inverting
&g m2 fors-uR femed A o ¥93 #iY Op-amps fol AHeEt & <3 a9e 06 1

(a) comparator (b) non-inverting (c) open-loop (d) inverting

The value of coefficient of correlation lies between

(a Otol () 1to-10 - (c) Oto-1 d -l1to+l -
AOFEY @ g @ U fan wefirs g 9
(a Otol (b) 1to-10 (c) Oto-1 (d -1to+l

The first Stokes line of a rotational Raman spectrum is observed at 12.96 em™.
Considering rigid rotor approximation, the rotational constant is given by —

@ 648cm? () 324cm’ (9 216em”  (d) 162em”

Jadt Raman spectrum St YEH strok line 12.96 cm™ fadhE it ot | M3 3¢9
nEH's & famms feg FuR 52, St AfasT oAt 7 Faret 9 »»
(@ 648cm™ (b)) 324cm’  (© 216em™  (d) 1.62 cm !

For a multi-electron, /, L and S specify the one-electron orbital angular momenturm, total .
orbital angular momentum and total spin angular momentum, respectively. The selection
rules for electric dipole transition between the two electronic energy levels, specified by
I, L and S are :

(@ AL=0,+1; AS=0; Al = 0,+1 () AL=0,41; AS=0; Al = +1

(c) AL=0,%1; AS=41; Al=0,%1 (d AL=0,11; AS=11; Al=+1
feaag—fa@m&ﬁl,Lm%Sapmfea-fE@aiﬁéaﬁﬁﬁﬂﬁ, Afdt Jadt
Szerg It M3 A Afus deere aEt 3 feRm 39 ‘3 TR I5 1 € faeet G
Uogat | L L, S mﬁﬁﬁsaﬁ,aﬁmﬁmé—wwwg@%nm
(a) AL=0,+1;A5=0; Al=0,%1 () AL=0,11;A5=0; Al=+%1

(¢) AL=0,11;A5=11;Al=0,11 (d) AL=0,£1;A5=11;Al=11
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108. The coherence length of laser Ilght 18—
(a) Directly proportional to the length of the active medlum
(b) Directly proportional to the width of the spectral line
{(c) Inversely proportional to the width of the spectral line
(d) Inversely proportional to the length of the active laser medium.
() fafonmdis Hig & St @ Y nigusa
(b) spectral 9w T TFE T Y nigusAH
(¢)  spectral v €F 9FE ¥ feudlz nisusa
(@) Tfonrdis Sug w2 feudts nisusa

- 109. The Ly line of X-rays emitted from an atom with principal quantum numbers » = I 2, 3..
arises from the transition

(@ n=4-n=2 - (b) n=3-n=2

{c) n=5-n=2. d n=3-n=1 '
f\Ea’atom?q?ﬁBX-myséTLﬂWWWHﬁ?mn—123 guizgs 3
Uer Johof T3

(@ n=4-n=2 ) n=3-n=2
c) n= 5—>n*2 d n=3-n=1

110. The last two terms of the electronic configuration of manganese (Mn) atom is 3d°4s°.
The term factor of Mn""* jon is ~

(@  *Dy; ® Ry, ©  *Fy d 31"-)7/2
HIBHT (Mn) MM €t fmset ANt @ ningdt & ue 96-38457 | Mnﬂlon?telmfactor% :
(@ 491/2 ) Ry © °Fyp (@ 3Dv/z

111. An atomic transition 'P — S in a magnetic field 1 Tesla shows Zeeman splitting,
Given that the Bohr magneton yp = 9.27 x 102* J/T, and the wavelength corresponding
to the transition is 250 nm, the separation in the Zeeman spectral lines is approximately —
(a) 0.01 nm (b) 0.1 nm (¢) 1.0nm (d) 10nm _
Ygalt ¥39 1 Tesla €9 atomic quizds 1P - 1S Zeeman 435 § TINEE I 1Bohr |
magneton WMEATT pp =9.27 X 102 3T & 3 fer quizas § eaw@é’raaarwe’rzso :
nm d, Zeemanspectral%wﬁgm-ﬂ'ﬁ'ﬁéuﬁ?a

(a) 0.01 nm (b) 0.1 nm (c) 1.0nm (d) 10nm

112. Consider the hydrogen-deuterium molecule HD. If the mean distance between the two
atoms is 0.08 nm and the mass of the hydrogen atom is 938 MeV/c%, then the energy
dlﬂ'erence AE between the two lowest rotational states is approximately —

(@ 10'ev b) 102eV (©) 2x102eV @ 103 ev
hudrogen-deuterium molecule HD ¥ fegg &3 | Aa@ 2 went fegag Hons gdt
0.08nm I »3 hudrogen MeH T mass 938 MeV/e? 3 3t @ fons Jagrardt Rfahort
fegarg o f3837 AE & nigHs 3

(@ 10'ev ) 10%ev (©) 2x10%eVv (d) 107%ev.
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113,

114.

115.

116.

117.

For an electron in hydrogen atom the states are characterized by the usual quantum
numbers n, [, m;. The electric dipole transition between any two states requires that —

(@ Al=0;Am=0%1 () Al=fl;Am =41, 42 '

(©) Al==x1;Am; =0, | - d) Al=£1;Am=0,12

Hydrogen atom f&9 electron ¥t Afg=t AUSE Quantum ¥id », I, m; Eora" TIAEL FiEl
il m@@m@m@-@wwﬁﬁsﬂ?a

(@) Al=0;Am=0 %1 ®) Al=zx1; Amy ==, 2
(c) Al=+1;Am; =0, £l d) A=l Am =0, %2
In a Stern-Gerlach experiment the atomic beam whose angular momentum state is to be

determined, must travel through —

(a) homogeneous radio frequency magnetic field

(b) homogeneous static magnetic field '

(c) inhomogeneous static magnetic field _ _

(@) inhomogeneous radio frequency magnetic field. - '
Stm-Gﬂlachqﬁmﬁ?MWﬁﬂﬁﬁﬁﬁa@ma,faﬁfﬁﬁ;ﬁw@
w2t L

@) FHY Yudt B39 @ 3HE et (v) - v kS geelt 839 &

(c) wRHIU Afbg Faat B39 (@) nmHgy Feet 83T € IS8 ot
The doublet observed in alkali spectra are due to - o

(a) screening of the K-electrons (b) spin-orbit interaction of the electrons
(c) pressure of isotopes (d) none of the above

Alkali spectra &9 feR@fi= doublet & 95 J

(a) K-electrons & Al G (b) electrons T spin-orbit WFF-ftfan
(c) nERSUA T Tam (@ 8udesaE st

The hyperfine splitting of the spectral lines of an atom is due to

-(a) the coupling between the spins of two or more electrons

(b) the coupling between the spins and the anguléu‘ momentum of the electrons
(c) the coupling between the electron and the nuclear spin

(d) the effect of external electromagnetic fields

fea WM & spectral IuT €1 hyperfine splitting & 95 I

(a) ¥ 7 20 electrons T JaI feoad FGWG

®) clectrons S d=aTg At ni3 Jaat fegare AGAG |

(c) electrons 3 nuclear 94 € fegars HGWE

(@) et fameet Judlt 839 O yF

If 50 kV is the applied potential in an X-ray tube, then the minimum wavelength of
X-rays produced is — :

(@ 02nm (b) 2nm () 024 (@ 2A .
Jag fed x-ray tube fST applied potential 50kv 3, 3t xray oar g3ufes we 3 U
o Bt 3 | |

(@ 02nm () 2nm © 02A (@ 2A
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118. Consider the pure rotational spectrum of a dlatomlc rigid rotor. The separatwn between

two consecutive lines (AV) in the spectrum —
a) is dlrectly proportional to the moment of intertia of the rotor.
; is inversely goportlonal to the moment of inertia of the rotor. .
¢) depends on the angular momentum. o1
d) isdirectly proportlonal to the square of the interatomic s% aration.

diatomic rigid rotor T Hu Jagerg spectrum & fours dfmir Fl‘%l spectmm
feg € fadze uei fem @3 9
(a) rotor ¥ inertia moment ¥ Y migUSH
~ (b) rotor ¥ inertia moment ¥ feudis nimuE . .
(c) dEeg o=t '3 mfas
(@) i3I A E5 T TFE ¥ Y= ngur3
119. For Raman spectrum, the selection rules are

(a) Al=0,£1;Am=0,+1 (b) AJ==1,£2; Am=4+1, 12
(¢) AJ=0,+2; Amy=0, £l (d)  AJ=22; Am; = =1
Raman spectrum &8, 9= fsomos - '

(@ AJ=0,+]; Am=0,=1 (b) AJ==1,%2; Am; =1, +2
(€ AJ=0,%2; Amy=0, £l (d) AJ=22; Am;=+]

120. L-S coupling often occurs in — ‘ -
' (a) all atoms (b) lighter atoms

(c) heavier atoms (d) occurs only in nuclei
L-S coupling »ia@Ag TuUIet 3 _
@ AU feg b)) TRyt
(©) 3Tyt feg | (d) o= nuclei feo suaet 3

- 121, Which one of the following CANNOT be explained by considering a harmomc '
approximation for the lattice vibration in solids?
(@) Debye’s T law ' (b) Dulong Petit’s law
(c) Optical branches in lattices (d) Thermal expansion
anua@wﬁalamwwsérhamomcmmwaaﬁ#uwﬁqﬁaaf&ﬁ
TGATENT 7T FEeT ¢
(@) Debye’s T law ' (b) Dulong Petit’s law
(c) Optical branches in lattices (d) Thermal expansion

122, Considering the BCS theory of superconductors, which one of the followmg statements
is NOT CORRECT? (# is the Planck’s constant and e is the electronic charge)
(a) Presence of energy gap at temperatures below the critical temperatmm ‘
(b) Different critical temperatures for isotopes

(c)  Quantization of magnetic flux in superconducting ring in the unit of (A/e)
(d) Presence of Meissner effect

Superconductors ¥ BCS i3 § fmis feg w2 52, 3o fofimit fod forosr 5% At
&t ? (h Planck’s constant%n@eﬁme’rm%) |

(a) mmgwméﬁwn@émﬁ

(b) _isotopes Bt fefds Hagyas s

() (he) Wl ¥ superconducting ¥ g Faalt y=ra & quantization

(d) meissner Y37 < Hgeat
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123. The temperature (7) dependence of magnetlc susceptibility (x) of a ferromagnetic

substame with a Curie temperature 7 is given by
(a) -;— ,forT < Te ®) 'r_— JforT>Te
(c) -T-+— forT<Te (d) -;— for T > T

. f&d ferromagnetic UST9E T 3N (1) # gaat susceptibility (r) '3 »rOTa3 3 Curie
’ mrmﬁsaaanﬁwwm%

(a) T— for T < Te ) = faT>Te
© ==—,forT<T, @ ,-r-f_— for T > T

124. For a three d1mens1onal crystal having N primitive unit cells with a basis of P atoms the
number of optical branches is

@ 3 ® ¥ . © 3p-3 | @) 3N-3p :
 fom 3-mromd crystal 7§ p atoms MUY € quafaar unit cells F4& I , BT optical TN

G Rty

(@ 3 (®) 3p (© 3p-3 (d 3N- 3P

128. Consider X-ray diffraction from a crystal with a face-centered cubic (fcc) lattloe The
lattice plane for which there is NO diffraction peak is

(@ (212) - (®) (11D - (¢) (200) @ @311 -

115 o8 f&d crystal f&&° fec lattic AfI3 X-ray diffraction ¥ I fofimt &5 fom w2t
lattic TS & SE diffraction fire &3t 3 _ ' :
(@ (212) ® (11 (c) (200) @ @11

-126. The Hall co-efficient, Ry, of sodlum depends on
(a) The effective charge carrier mass and carrier density
(b) The charge carrier density and relaxation time
() The charge carrier density only
(d) The effective charge carrier mass
Sodium T Hall co-efficent, Ry, Wrarfas 3

(a) wﬁwﬁe*aamassm%meﬁma
(b) T FAeas uEse »i3 fredicas M

(0 froz o/on Ao wE3"

(d) q@%aﬂfﬂﬁ?ﬁlﬁﬁ?"damass

'127. Which one of the following axes of rotational symmetry is NOT permissible' in single

crystals ?
" (a) Two-fold axix | (b) three-fold axis
(c) four-fold axis ' (d) five-fold axis ‘
Rotational symmetry €t 35 ittt 55 fxadt nism-3ur, foafd crystal BE e 53 ¢
{a) Two-fold axix (b) three-fold axis
(c) four-foldaxis (d) five-fold axis
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128. EhefBlbch theorem states that within a crystal, the wavefunction, ¥(7), of an electron has
: ¢ form — : -

i - ot
@ Y@ = u®e*" where u(?) is an arbitrary function and k is an arbitrary vector.
®) Y@ = u(®e¢?) where u(#) is an arbitrary function and G is a reciprocal lattice
vector. -
() Y@= u(P)e6™ where u(® =u(# + K), A is lattice vector and G is a reciprocal
lattice vector. ‘ ' o
@  P@) = u(@e*D where u(®) = u(7 + K), A is lattice vector and  is an arbitrary
vector. '
Bloch theorem €AY I fX f&& crystal fw, electrons ¥ wavefunction, , P({@) H a3
(a) Y@= u(?')eﬁ‘.f) where u(#) is an arbitrary function and % is an arbitr;iry vector,
)  ¥(#) = u(®e's") where u(?) is an arbitrary function and G is a reciprocal lattice

vector.
) yv@® = u(r*')e"é"’)_ where u(¥) = u(?' + K), A is lattice vector and Gisa reciprocal
‘ lattice vector. ‘ _
@ P = u(@®e* where u(?) = u(? + K), A is lattice vector and k is an arbitrary
vector. .

129. A low density oxygen gas at low temperature, only the translational and rotational modes
of the molecules are excited. The specific heat per molecule of the gasis

@ ks ® kg © ks @ kg
- foHE wEse nrarivs AR Uiz 3uHs €3, molecules ¥ fiTdE translation M3 rotationa
modes €3f13 2 95 | W & Y=t molecule &9 feRE 3U Y _ :

@ ks ®) ke © kg (&) ke
130. The electron dispersion relation for a one-dimensional metal is given by

ka 1
£, = 28, [sin2 > - gsinzka]
where k is the momentum, a is the lattice constant, &g is a constant having dimension of

energy and |ka| < m. If the average number of electrons per atom in the conduction
band is 1/3, then the Fermi energy is — :

@ 2 ®) & © = @ =2
féa—nmn-ﬁmaaéfmelcuonféﬂmﬁﬁufenagfmféwwaﬁ

. ka 1
& = 28, [sm2 5= gsmzka]
fi& & momentum 3, 4, lattice constant 3 £, §a7 T MU FueT constant I n3lka| < 7.

(g conduction band 9 Yt €9 atom & %IAS £59 1/3 Y 3t Fermi o
' 5
(@ = ® & @ (@ = @ =
~131. Electronic contribution to the specific heat of mietals at low temperature is —
ga) an exponential function of T 8} a linear function of T

- {c) zero none of these
U IS '3 073 B fRRR 3y 2t Rt taets
(@) T & & exponential €55 ®) T T g uniy v
() freg - (@) feTst S &t
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132. The absolute value of velocity of electrons corresponding to the point of inflexion in the

133.

134.

135.

136.

137.

E-k diagram is — _

(a) minimum (b) maximum (c) zero (d) not known
Electrons ¥t gt @ AT W E-k diagram Rl inflexion ¥ fég ¥ AHgu 3
(@ fs8==H (b) nifua3H (¢ frea (@ fomr3 &t

In the original BCS model of superconductivity the dependence of Tc on isotope mass is —
@ TcxM' () TcxM (© TexM'? (&) TcxM"7
Superconductivity € Hf&& BCS H'S® €t iotopemass 83 T uadiasT &

@ TcxM' () TcxM © TexM? (@ TcxM?

The maximum radius of the interstitial sphere that can just fit into the void between the
body centered atom of bee structure is —

@ r[(2/V3)-1] ® r[(¥3/2)-1]

© r[v3i-1] @ rlvz-1j

Interstitial 3@ T 20 T Su wigu foR | f& bec Agd ¥ Mg ITE void fegad
AN e’ O | - ' -
@ rlen3)-1] o rW32)-1]

© r[v3-1] @ r[vz-1]
If the static dielectric constant of NaCl crystal is 5.6 and its optical refractive index is 1.5,

the ratio of its electric polarizability and its total polarizability is —

(a 05 by 07 (c) 08 () 09

33 NaCl crystal = RS9 dielectric constant 5.6 I m3 &R =¥ optical refreactiv indes
1.5 3 for @ electric polarizability ™3 totoal porlarizability T »au 3 :

(a) 05 ) 0.7 (¢ 08 @ 09

Deuteron has only one bound state with spin parity 1", isospin 0 and electric qudrupole
moment 0.286 efm®. These data suggest that the nuclear forces are having

(@) Only spin and isospin dependence

(b) No spin dependence and no tensor components

() Spin dependence and no tensor components

(d) Spin dependence alongwith tensor components.

Deuteron & spin parity 1°, isospin 0 »i3 fow&2! qudrupole moment 0.286 efm’ &%
firae fox i AfEt Y | feo S 39 wen@er 3 fa falan FeEsit Juding T5
(8) T3= spin ™3 isospin UITIEI"

(b) & spin USTIAST W3 BT Tt tensor components

(c) spin UITdiaST 3t FuEit T UT tensor components aat

(d) tensor component RfJ3 spin ugTia3" :

Which one of the follawing sets corresponds to fundamental particles ?

(a) Proton, electron and neutron (b) Proton, electron and proton
(c) Electron, photon and neutrino (d) Quark, electron and meson
Io fofimit o fogaT H MMTTIES UIHENT 1% S uier 3

@ P fdegewatles () U2, Rlagmmd s

(© ﬁeaazm,ééﬁnéfagﬁ%‘; (@ e, fedags ni3 s
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138.

139.

140.

141.

142.

143.

In the 8 decay process, the transition 2+ — 3%, is _ _
(a) allowed both by Fermi and Gammow-Teller selection rule SR
(b) allowed by Fermi and not by Gammow-Teller selection rule o
(c) . not allowed by Fermi but allowed by Gammow-Teller selectionrule .
(d) ot allowed both by Fermi and Gammow-Teller selection rule

B feuwes yfafanr feg, quisgs 2+ > 3+ 3 | o
(8) Fermi »3 Gammow-Teller 50t 3 f6tm o RAXES |, . nis +
(b) Fenni%%m{mﬂémuaGammow-teﬂerM?Eﬂ: | o
(¢) Gammow Teller T= 501 Tva ALIATIS3 UT Fermi ©orar &t

(d) Fennibr%GammowTellerﬁEﬁWH@U*Wﬂ%ﬂm?ﬁ e ‘

The semi-empirical mass formula for the binding energy of nucleus contams a surface. o

correction term. This term d?ends on the mass number A of the nucleus as

@ A" B A © AY @ A
nucleusBéTm@WETSenn-empncal massmnmaasﬁﬁusueﬁu?%fea
U¥ neucleus £ A mass ‘3 fam @ wrorfaz 3

(a) A—|/3 (b) A|/3 (c) A2/3 ) (d) : A

A neutron passing through a detector is detected because of

(a) the ionization it produces

(b) the scintillation light it produces

(c) the electron-hole pairs it produces

(d) the secondary particles produced in a nuclear reaction in the detector m,edlum :
feaﬁﬂaaﬁ?m%neuuon@wmmwmﬁfmaaa -

' (a) ‘ionization  feTGfes AwEr Y
'(b) scintillation Y&\ 7 &g €3ufez ager 3

(¢) electron-hole #2 # feo B3ufios a9 d
(d) Hﬂaﬁwﬁnmﬁanucleaﬂﬁrﬁgmm@arﬁseﬁ@uam

The basic process underlying the neutron ﬁ-decay is SR
(@ d-oute +v, M) d-ou+e ree

() s-u+e +7, d u->d+e +7,

Neutron B-decay & mrrag3 yfafanr 3 .

(@ d-oute +7, S b)y d-oute

() s su+te +7, d u-d+e +v,

In the nuclear shell model the spin parity of 15N is glven by ‘ :

- + - S b

® 3 ® 7 © % @ S

5 nuclear shell W55 feg SN & spin pantyﬁ:’?ﬁ At 3 '

@ > o © = @

Weak nuclear forces acton ' '
' (a) both hadrons and leptons (b) hadrons only.

(c)_ all particles (d) all charged particles

IHHY fSQTFHMIT 5% far ' aom <927 ,

(a) hadrons »3 leptons ¥I7 €3 (b) fHI= hadrons €3

(©) Ayt €3 (d) A TEH 9L Yt €3
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144,

145.

146.

147

148.

149.

150.

Which one of the followmg disintegration series of the heavy elements will give 20931 as
a stable nucleus ? :
ia} Thorium series : Neptunium series
¢) Uranium series d) Actinium series
s%dmmﬁ%mﬁﬁvﬁaﬂmw 2098 & AfES nucleus T 39 %Dﬁa%a?r
ga; ‘Thorium series _ fb; Neptumum series
~(¢c) Uranium senes d) Actinium series
According quark model, the X meson is composed of the following quarks :
(a) wuud (b) T (¢} us (@ su
quark HS® ¥ nEATY, K meson 35t fd3 amraa & |
(8) uud by ¢© (c) us (d) su
Consider the following particles: the proton p, the neutron.», the neutral pion n° and the

delta resonance A*. When ordered in terms of decreasing life t1me the correct
arrangement is as follows :

(@) n°%n,pA* ®) pn At 7® () pnnt At (@ Atnntp -
Jat fo usHgntt § fewe? T8, proton p, neutron n, M3 neutral pion 7° €3 delta
resonance A* & | ﬁaaﬁﬂswfaz;ﬂeamqnféaa&}%wﬁas'rquﬂaﬁf 7

@ n%npAt () pnAtm® (@ pnrAt @ Ahmrtp

'fhﬁ I{,m%!hng energy per nucleon of helium nucleus is 7 MeV and that of deuteron is
e en —

2&} helium nucleus is more stable gb} deuteron nucleus is more stable

c) both are less stable d) both are equally stable

Helium f5@a@miA ¥ nucleon & Yt €9 binding 37" TMeV J 3 deuteron 1 MeV
Ji1feg _

(e) faerAfEE Y (b) fmrer Afag J

(c) ¥ ulz Rfeg s (@ == fea M Rigg T

Nuclei which are f~ emitters lie - S

(a) below the line of B-stability (b) on the line of P-stability

(c) above the line of B-stability (d) below the N=Z line

Nuclei 7 B~ emitters y=rfo3 age Is, FETU3 I 5

(a) P-stability 3ur 3* I (b) p-stability 83

(¢) P-stability o7 3 €3 (d) N=Z3u 3 It

The nuclear reaction 4 ,H! - He* + 2_,e° + 26MeV represents — .

(a) fusion  (b) . fission " (¢) Pp-decay (d) y-decay

&7 nuclear WFFIfIT 4 B! » He* +2_ ¢ + 26MeV TIAGEN J

(a) fusion {b) - fission (c) P-decay (d) vy-decay

The baryon number of proto the lepton number of proton, the baryon number of
electron, the lepton number of electron are respectively —

a) Zero, zero, one and zero One, one, zero and one

8 One, zero, zero and one d) Zero, one, one and zero

%baryonma' Y&E € lepton Mg, ﬁ@a?ﬁ%baryonﬁaa feBa@s € lepton

F:2:C) apra.'ra S
(a) Zero, zero, one and zero (b) One, one, zero and one
(c) One, zero, zero andone (d) Zero, one, one and zero
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