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The cohessive energy of inert gas
crystals is directly proportional to:

(A) ™

(B)

(C) e

(D) r?

If the potential -enengy function
is expressed as U(r)=-'§,+£z
intermolecular distance

,then the

r, corresponding to the minimum

potential energy is:

w ()

e (2]

@ ()
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1

The binging energy per nucleon s

MaNITIm for

Al Hydrogen nucieus

{8} Uranwum nucleus

(CY lron nucieus

(D} Helium nucleus

Controlled nuclear fusion is difficult to

acheve because:

(A) Fuelis not available

(B) Reaction produces no energy

(C) tarremely high temperature and

neESsuUre are required
¥

() Fusion reaction are unstable

10128 92028

14)

afa it sery ot witrmen i A

(A) gy fien )

(By mam afim

(C) ate afs #t

(D) BT 3firs #

Frafm afidta s ama s wfae 2

Fars-

(A) #E e T8 2

(B) ufya 3t 3w T w=H

(C) it 7 am v3 e A resgmn

gt

(D) o wRfdemd s gch 2



5.

Proton is made up of-

(A) Positron

(B) Electron

(€Y Quark

(D) None of these

Which of the following is a lepton?
(Ay “Eiectron

(B) Proton

(C) Photon

(D) Pion

which of the following is a baryon?
(A) Electron

(B) Neutrino

(C) Photon

_LB‘)’/Nwtron
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5.

6.

W &l &

(A) dioigH &

(B) woaH A

(C) rd R

(D) 3R 4 § BIF &l
frrafofea & & 2l e &2

(A) segH

. (B) WRMH

(C) BrRH
(D_) WlﬁSﬂ':T
= % & ol R e
(A) TR
(8) =g

(C) weN

(D) =g

P.T.0.



Which of the following Is not an
elementary particle? |

(A) Quark

(B) Electron

(C) Neutrino

\.(D) Proton

Spin of leptons is:

10. Neutrinos interact mainly through-

Which interaction?
(A) Strong nuclear force
(B) Electromagnetic force

Vék nuclear force

(D) Gravitational force

16126 512026
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8.

10.

e ¥ 3 o 01 7 7
(A) TE

(B) FragH

(C) =

(D) Wer

e 1 a0 &

(A) O

(B) 1/2-

() 1

(0) 1/4

A Tem: Rowd wem ¥ s g

(A) o Tirdrr a@

(B) foe qecdar awt
(C) e TP aq

(D) TReaTHYoT e



11.

12,

Atomic packing fraction of BCC lattice
is:

(A) 0.52

(BY 0.68

(C) 0.74

(D) 1
The interplanar distance between
planes given by Miller indices (1,1,0)

in BCC type cubic lattice (if the lattice

4]
constantis 8 A) is:

13. The Bragg's law is:

By

(A) 2Ad = nsinf
2Ad = ncosecd
(C) 2A'd =ncosec

(D) 2A'd =nsinf

16126 1512026

11.

12,

13.

BCC e & WAL WPeH Heaie &l
(A) 0.52

(8) 0.68

(C) 0.74

(D) 1

Bcé THR & Tg s 7 (1,1,0) Fer
qEaier & ae § d R (R s

Frdi® 8 A 2 #

(A) %ﬁ

(B) 4/3A
© J5h
(D)
a1 &1 Fraw 2

(A) 2Ad = nsind
(B) 2Ad = ncosecd

(C) 24A'd =ncosecd

(D) 24"d =nsing

PT.O.




14.

15.

If n is the number of lattice points per
unit cell, M is Molecular weight , N is
Avagadro number

, £ density, then

lattic constant a is given by:

@ ()
® ({5
© (R
(o) (N

In a crystal, Iattit;g plane cuts inter-
cepts ofl3a,. 6b and 2c¢ along the three
axes, where a, b -and c are primitive
vectors of the unit. the Miller indices of
the given plane are:

(A) (3,2,1)

(B) (3,6,2)

‘)p) (2,1,3)
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14. TR TR coie Biew ¥ IS A R

15.

FEIN, MFOWR N AR §&r o

TR R A frRw & IS FRAE a W

v fowa § oF T o d wat
R 3a, 6b AT 2¢ I: WU FweE 2
Seia, b T ¢ vois PRss! $ sm sy

21 59 9 & Frer Soote O o)

(A) (3,2,1)
(B) (3.6.2)
(C) (6,3,2)

(D) (2,1,3)



16. The equation of motion of a charged

particle in a cyclotron is described as-

() T =quB

© M- qve?
(D) m,l’—z=q’vB
17. Pauli paramagnetic susceptibility of
conduction electrons is:
(A) Ternpei'ature cllependent
(B) Inversely proportional to tem-
peratdre

Mdependent of temperature

(D) Zero at high temperature

16126 1812026

16. wEaERE & R smfE Fu & 1y &
wlawor = voR aftfa fean e &
) T =que

8) MY - quB

(© . O = qv?

(0) T =qve

17. aE S B T g

et &

(A) a9 R R

(B) W?W
(C) ¥ W

(D) 3= 9N R g

P.T.O.




I8,

19.

20.
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The total heat capacity of a metal at
low temperature Is given by
(A) C=AT"
(B) C=AT"
(C) C=AT+BT’
(D) C=AT+BT"
The hall voltage developed across a
metal conductor is perpendicular to-
(A) Only electric field
(B) Only magnetic field
(C) Direction of current only
vg]}f Both current and magnetic field
Which material is commonly used as a
control rod in a nuclear reactor?
(A) Graphite
}pf Cadmium or Boran

(C) Heavy water

(D) Uranium

[10]

18, Pt am v ey 2 e vwmenfn & s 4

19,

(A) C=AT'
() C=AT’
(C} C=AT+BT

(D) C=AT+BT’

g e 3 # A e e
B &

(A) am faga a

(8) ¥aw qeda a

(C) &aet o 3 R

(D) &RT o YAty a A &

20. M Reaex & Freon oz % w1 3 R

werd &1 s fsen s @2
(A) e

(B) &afirm a1 aRf
(C) Wit 7@

(D) yifvaw



21. Powder method of crystal analysis was 21. oot R & sfar far-

devised by:
(A) Laue
(B) Bragg

(C) Debye and Schfy,-

(D) None of these

22. The strongest bond is: 22.

(A) Metallic
.(B} Vander Waals

(C) Covalent

g .{‘D‘)’ Ionic

23. Diamond, silicon and Germanium are 23.

----- crystals.
‘_ /(ﬁ./ Covalent
(B) Ionic
(C) Vander Waals

(D) Metallic

16126 \S\2026 (1]

(A) A

(B) &3

() fEar§ oon Rz 3

(D) 37 A B Tl
e ikpemel T ¢
(A) enfeas

(B) dIsRatcy

(C) weEdsT®

(C) TFzRay

(D) afeas

P.T.0.




24,

25.

16126 \S\2026

The cross section of a nuclear reaction

represents.

(,A\ 'f’mbability of a nuclear reaction
(B) Actual size of the nucleus
(C) Geometrical area of the nucleus
(D) Energy of incident particle
The mass of deuterium nucleus ;H

1

is 2.014u . Mass of protan=1.0078u

, Mass of neutron =1.0086u. Find its
binding energy.
gy{nMev
\ :
(B) 1.54 Mev
(C) 3.24 Mev

(D) 5.62Mev

[12]

24, s bR ot s B e &

25,

(A) swfirca sl B e
(8) T &1 IS HBR
(C) iR o e et '
(D) mﬁamaﬁaﬁ‘f

SgeRem IS 2y 1 G 2.014u &)
M & 7@ =1.0078u |, g @
FEMM=1.0086u | ¢ Fat s fl3mm)-
(A) 2.23Mev

(B) 1.54 Mev

(C) 3.24 Mev

(D) 5.62Mev



>o  The basic structure of Nacl Is:

27.

28.

(A) Simple cubic

(8) FCC

(C) BCC

(D) Hexagonal close packed (HCP)
The atomic radius of BCC lattice is:
W 5

-
43a
(B3

© an
© 3

The coordination number of FCC lattice

(A) 6
(B) 8

(C) 10

{}})'12
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26. Nacl % g ¥Rw=1 T &

27,

28.

[13]

(A) WO T ®m

(B) FCC &

(C) BCC &

(D) wearfig Mg HgperH (HCP) &
BCC ARw o wwwrdrg B &1

(A)

- N

(B) Ta'

© %

(D) ;}"‘5

FCC oi® o wvwad e 2
(A) 6
(B) 8
(C) 10

(D) 12

P.T.0.




29.

30.

16126 \S\2026

Which of the following statements about

reciprocal lattice is Incorrect?

(A) Reciprocal lattice of simple cubic
lattice is BCC lattice

(B) Reciprocal lattice of BCC lattice is
FCC lattice

(C) Reciprocal lattice of FCC lattice is
BCC lattice

(D) The length of each, vector of a re
ciprocal lattice is proportional to
1
dhkl

Bragg's condition in terms of reciprocal

lattice is:

(c)\ 2K G.-G'=0

(0) KG+26'=0

[14]

29. BcfefEa § ¥ oF 91 57 Gobd Fove

& ar ¥ 7o 22

(A) TR SIS BT Gy Feid BCC
FEE &

(B) BCC e &1 by ncid FCC
1o

(C) FCC e @ gapd e BCC
FTE  ®

(D) & FYopH FATD & TAD e B!

awléa—%gamwcr@MI

30. IEH FAD & T 3 B o iy

(A) KG+G'=0

(B) 2k.G+G*=0

(C) 2KIG.-G'=0

(D) kG+2G°=0



t1

33.

The nrst Brillouin zone is a region

bounded by:

A k=t & k= &
(B K =+3 K =43
©) ke=t3 k=+%
(®) k=155 k=290

. 1f a,b,¢ are translation vectors of a

crystal lattice, and A,B,C those of

the reciprocal lattice then:

(A) a,A=1
() axA=1
(C) a.A=0
JPY a.A=2x

Calculate the wavelength of X-ray
beam incident at 30°for the first order
reflection ,if the grating constant is

2.82A.

(A) 5.64);\
@A_szh
(C) 1.41A

fry

3 64 A

16126 52026

1.

32,

33.

[15]

wem R 3, &3 g afarm 2y

27

2n -
(A) k1=i-'é',k,-:|: a

gt a,bac & o & SERR
o am K,BaC T gapw IS5 &
WIFRT e & a9

(A)
(8)
(®)
(D) a.A=2nx

e P ¥ vew-fmo & @< ddd @
Fifael o Fads o 3002 3k FEE
Pradts 2.82A 2|

(A) 5.64A

(B) 2.82A

(C) 1.41A

(D) 3.64A

PTO



34. The Madelung constant for Nacl Is:

(A) 1.624
(B) 1.602
(C) 1.748
(D) 1.763
35. According to Dulong and Petit's law ,
the average of an atom of a solid at
temperature T is:
(A) 1/2KT
(B) KT
(C) 2KT
wa KT
36. Phonons are:
(A) Real particles
(8) Charged particles

_(cy~Quanta of lattice Vibrations

(D) Defects in crystal

16126 \8\2026 (16]

34.

35.

36.

Nacl Peat & fore #en fraaie o v &
(A) 1.624

(B) 1.602

(C) 1.748

(D) 1.763

gai ARz Fraw & FER a9 T R 65 O
& v ] 3 e Faf -

(A) 1/2KT

(B) KT

(C) 2KT

(D) 3KT

B B &

(A) dwafds SO
(B) mafd ot
(C) ARt & Ty

(D) fren & Rar



37. Drspersion relation relates: 37. g ARn 5 I -

(A) Energy and temperature (A) T 3 e

(B) Frequency and Wave vector (B) e 3w Gz

(C) Mass and Velocity (C) = 3R 3w

(D) Force and displacement (D) & 3= o=
38. The Dulong-Petit law is valid at: 38, Emiz P TR w s T
(A) Very low temperature (A) Fa & A=
(B) Moderate temperature (B) wOew FrmT
) ;Q)/‘ﬁigh temperature (C) T amu=
(D) Absolute zero (D) V¥ 4

39. The Fermi energy of a metal is defined 39. ax & Bff o dRwe o = -

as-

(A) TFH W & I & =
(A) Energy of lowest occupied state

(B) Average energy of free electrons

(B) T EH & 3w =
(C) Ermergy of the highest occupied

state at 0 K .
(C) 0K Ry v gf ¥3== = 7=

(D) Maximum  possible  election

energy (D) ¥t=w FwE PRE I

16126 18\2026 [17) PTO
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F the energy gag

(A) 1ev

® o

Kt

(0) 2er0

Armrege energy of 0 giectron o
Shenhan Mr0 Wnperethe s

(A) 2E,

(®) 111¢€,

(Ci 2738,

@5,

by-

2
™

(A} M= N

"

¥

a
ai)

1

() M=

T mMoeh

e

- B& a

1|18 NN

(18]

44

2wy & arvwee fw oy Ty TN

9" vaaTTe YT Y

(A) tev:

(8) dev

(C) bov

(D) 2ore

41 o g e o o g @ e i ¢

(R) /28 -

(8) WVIE,

) 3¢

0 WSe

42 Pdc w s vl powa o e §

A ”--'f!.
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43.

44,

45.

The Kronig—Pennev model Is used to

explain-

(A) Free electron motion

(B) Atomic spectra

(CY’ Formation of energy bonds In

solids

(D) Nuclear binding energy

According to Bloch's theorem , the
electron wave function is:

(A) Constant

(B) Zero

(C) Periodic

(D) Product of plane wave and
| periodic function

Majority carriers in a semiconductor
are:
(A) Holes in N-type and free electrons
in P-type

(B)
(C‘_}'-Free electron in N-type and holes

Holes in N-type and P-type

in P-type
Free electrons in N-type and

(D)
P-type

16126 \85\2026

43,

45.

[19]

DM & dea & Jvdm wuee & o

faan Fmen &

(A) T gavagr et

(B) TRHIY] it

(C) ot & it dgt & Fmifor
(D) fireda qeF At

e g & IFER F0aGHE B a0 B

g -

(A) Fer

(B) ¥

(C) it

(D) et AR 3R 3MEAT B @ UG

W IATE ¥ IS AN e

&

(A) N-T&R ¥ P F P-ydR ® TF

T

(B) N-Y&R T P-WoR ¥ P

(C) N.gmﬁg?ﬁgaa@qamp-mﬁ
e

(D) N-V&R d P-THR ¥ qeb 0iag

PT.0.



46. The size of the nucleus is of the order

of:
(A) 10'1°m_
(8) 105 m
(C). 105 m
(D) 102m
47. Nuclear forces are:
(A) Long range
N /(Bh}/ Charge independent
(C) Spinindependent
(D) Central force
48. If nuclear radius of  ,Cu™ s
4.8x10"3cm, then the nuclear radius
of ,,Mg?” will be-
\w/ 3,6 x 103m
(B) 2.8x100m
(C) 5.4x10%m

(D) 85x10"m

16126 \3\2026 [20]

46. s B 3MBR Fret B 9 = e &

47.

(A) 10"m
(B) 10%°m
(C) 105m
(D) 10%¥m
g aa 2-
(A) O W
(B) 3mdw waa

(C) R (e
(D) &g ger

LW SCu* B AR s

4.8x10%cm g , 7@ ,Mg? & =ftdg
P gnt-

(A) 3.6x10®m

(B) 2.8x 103 m .

(C) 5.4x10m

(D) 8.5x 10-*m



49. The density of nucleus is of the order

of:

(A) 107kg/m?
(B) 10"kg/m?
(C) 10%5kg/m?3

(D) 10" kg/m?

50. The average binding energy of a

nucleus is:

(A) 8eV

(D) 15 MeV

51. Nuclear quadrupole moment is:

(A) Always negative
(B) Always positive
(C) Always zero

,@v)’ Zero for spherical nuclide

16126 \S\2026
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49. e o1 o P & B9 & T &

50.

51.

(A) 107kg/m?
(IB} 101°kg/m?
(C) 10%kg/m?
4By T01kg/m?
o e B aiea o Faff &
(A) 8ev
(B) 5eV
(C) 8 MeV
(D) 15 MeV
Aftea e g 2
(A) T3 AOTS
(B) Wd9 gD
(C) wda 4

(D) Tl EIEE B I

PT.O.




52. When a radioactive nucleus emits a 8

53.

16126 \S\202¢

- Particle, the atomic number of the
atom-

(A) Increase by one

(B} Remains same

(C) Decreases by one

(D) Decreases by two

The decay constant of a radioactive
sample is 4. The half life and mean life
of the sample are respectively given

by-

(DY  A(leg.2)and /lT

[22]

52.

53.

s f- 31 79w il TG 4 d

It S &1 A9 GREIO] B TRAW] HHiS

(A) U TR a2 T &

(B) &9 & &

(C) ©& TR U¢ 7N 2

(D) & TR T e #

v Wanfks R & ag Praais 4 &

TR B HE WY T A A B I

Preftm 5 sman &
(A) }t and Ipa.z
® '°9°andl

A__angl

(D) A(log.2)and 1 )



54. In the Uranium radioactive series the

inttial nucleus is ,U»® and the final

nucleus is ,Pb®5, In this process

the number of a-particles and g
pérl:ic!es emitted are respectively-
(A) 6,8°
(B) 12,8
_(&Y86
(D) 10,4
55. After two hours (1/16)th of the initial
amount of a certain radioactive iso-
tope remains undecayed. The half life

of the isotope is.

(A) 15 minute

M minute

(C) 45 minute

(D) 60 minute -

16126 \S\2026 [23]

54. frm Waefea ot 7 ;rrtﬁﬂas s
o U sifvam it ,Pb2os &1 3 e
¥ e o aun B wmaaq%!aﬁh’r-_ |
(A) 6,8
(8) 12,8
(C) 8,6

(D) 10,4

55. o ik Waefies weafs Gree

A U F I TRAYS W (1}15)aﬁ-
WRT 387 XE ST SRy @ g
_m‘

(A) 15 e

(B) 30 fi=e

(C) 45 fir

(D) 60 e
P.T.0.



56. Whih tadiation has the highest pene

57.

58.

trating ower

(A) Alpha

(B) Beta

(C) Gamma

(D) Neutron

The S.1. unit of radioactivity is:

(A) Curie

(B) Becquerel

(C) Rutherford

(D) Sievert

Beta (8 ) decay occurs when-

(A) A proton changes into a neutron

\(;.Y A neutron changes into a proton

(C) An electron is captured

(D) A gamma ray is emitted

16126 \S\2026

[24]

Ko

57.

58.

et e o vy wifem et e s

(A) e
(8) e

(C)

(D) =ggi4
Warfdar ot .1, god -
(A) gl -

(B) @

(C) EXwrd

(D)

e (8 )err 7@ B &) -
(A) WM g ¥ qawar &
(B) g ver ¥ aaerar & -
(C) T B 3raeivar gerr &

(D) 7 fasor Fraserett @



59. Which nuclear model explains nuclear

59. 3R a1 g segm Afinfn fRaes &

fission successfully?

THEAgES Tw &2
(A) Shell Model (A) & diza
(B) Quantum model (B) aFwicw HfzA
(C) Rutherford model (C) I wfzm
48 Liguid drop model (D) #a ¥z wiset

60. Which of the following is not a magic 60. FrafoRaa & ¥ o=- e wom 38 &)

number? (A) 2
(A) 2 (B) 8
(B) 8 (C) 20
(C) 20

(D) 30
AP] 30

1. e a5 @) T s ¥ W
61. Nuclear binding energy is best ©

explained by- St &-

(A) Rutherford model (A) EXWE wfea
(B) Shell model (B) ¥ fswt A
Lg',)flaquid drop model (C) = g e @
(D) Bohr Model (D) AR rifem A

[25] PT.0.
16126 1812026



62, According to liquid drop model the
binding energy per nucleon is-
(A) a;-a,A"-a,z(z-1)A™
(B) aA-a,A”-a,z(z-1)A"
(C) a-a,A"”+a,z(z~1)A™
(D) aiA-a,A"-a,z(z- 1)A™
63. If decay canstant (A) of a radioactive
element is 0.0693 day!, its half-life is-
(A) 5days
. }B’) 10 days
(C) 15 days
(D) 20 days
64. Which relation is correct for radioactive
decay?
(A) N = N.e”
(8) N=No/A
M =N, e”
(D) N=e"
16128 1512026

[26]

62.

63.

64.

59 9% Hiee & FER, W EeiaH i
T Faff &

(A) a;-aA”-a;z(z-1)A*"
(B) alA-algAw-agz(z-l)A'm
(C) al'azAm+asz(Z-1)A‘W
(D) a1A'azAm'a3Z(z-1)A'4ﬂ.

oz fdt el T &1 W i
(4)0.0693 fé= 2, 2 3wt argdamry 2nt-
(A) 5=

(B) 10 fA.

(C) 15f=

(D) 20f+

Rt g % fre v i g i
(A) N = Noe”
(B) N-= No/A
©) N=Noe

(D) N=e"



65.

66.

16126 \5\2026

A radioactive nucleus X undergoes a

series of decay according to the scheme

X——=X ——=X; =X, ,IF  the
mass number and atomic number of
X are 216 and 84 respectively, then
these numbers for X, will be-
(A) 212,81
(B) 210,80
(C) 212,83
(D) 210,82
In nuclear reaction

B+a-— ;L7 +2He

the particle a is:

(8) P
(C) &
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(A) 8 Mev
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69. Sun obtains its radiant
from-
(A) Fission process
(B) Disintegration process

(C) Photoelectric process
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70. Cyclotron is used to accelerate-

71.

72.

(A) Electrons
(B) Neutrons

(C) Protons

o
=

(D) Photons

The working of a GM counter is based

(A) Photoelectric effect |

-

By Tonization of gas

(C) Electromagnetic induction

(D) Thermoionic emissiqn

On which working principle\!ar.l de
Graff accelerator is based on?l

(A) Electromagnetic induction

(B) Conservation of energy

(C) Electrostatic principle

(D) Photoelectric effect
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74.

which of the following is not a nuclear
detector?

(A} Geiger-Muller counter

(B) Cloud chamber

(C) Van de Graff accelerator

(D) Scintillation counter

Most nuclear detectors is based on

which working principle?

{AY lonization

(B) PReflection

(C) Refraction

D) Interference

Semiconductor detectors are made of-

(k) Copper and iron

'e5” Silicon and germanium
#

'r, Plastic and Rubber

o, fHlass and Mic
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