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The charge of the particle ud is :

1. Wudiﬁlm%:

(A) +1e (A) +le
B) 0 B) 0
(©) -1le (C) ~—le
-2 -
D) e (D) e

2. Which of the following reaction 2. frafofea & @ o= @ ufafear
will not proceed ? IR T8 grfy ?

(A) “++p—’K0+Y A) m+p-oK°+y
B) K +p-Q +K* B) K +p-Q +K*
) n-op+p +v ©C) n-op+p~+v
D) K°-ut+u” (D) K°-u*+u”

3. Which of the following 3. "R TR T B IR F FEfad
statements is not true for Geger- R o S e
Muller counter ? oo &

(A) It detects x- particles (A) T o e &

(B) In this counter the B) =T e § A TeorRd
quenching gas is ethyl o N R
alcohol : | :

C RIRIEa

(C)  The dead time of this counter © ¥ @ 3 R I 2 x
is2 x 10™* seconds 107* ¥Pe &

(D) In this counter ionizing (D) W T ¥ I N
gas is.hydrogen RTeSor &

4, Atomic radius of bec catties is ;- 4, bee Dfed @ W‘Zﬁm Ex
@ Za ®  Za
< V3 V3
® %a B) a

2 2
© La © Za
4 =
- (D) =4 (D) a
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R @) WA BT iRE WDT R

S, The atomic packing factor of a 5.
diamond cube structure is : 2
(A Es (A 78%
(B)  68% (B) 68%
©)  34% ©)  34%
D) 52% (D) 52%
6. The reciprocal Lattice of fcc 6. fec Bfed &1 RMPa Afew 2 :
+  Cattiesis: (A)  bcce Lattice
(A) bec Lattice (B) fcc Lattice
(B) fcc Lattice .
©)  Sc Lattice (C)  Sc Lattice
(D)  Hexagonal Lattice (D) T Lattice
7. Which of ‘the following 7. f=fRad § ¥ o @@ IoweH
accelerator does not accelerate 3 @R 78 Fear R ?
electrons ? \
(A) Betatron (A) m
(B)  Vande Graff accelerator (B) IS U% wRH
(C)  Cyclotron (C) Wﬁq
(D)  All of these D) Q@i
8. In the following, which 8  f= 3 aﬁﬂsﬁm TR T P
represents electron capture 2.
(A) NS0+ e~ 4+ v (A) N5 0%4 o= 4 5
(B)  oF'6 30"+ e* 4+ v (B) . oF'® - 40t} o+ 4 y
€ p+te ->n+v © pte oniy
D) nZp+e +7v D) nZpte-iyp
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9. Which one is magic nuclet : 0. fr=1 5 dF aneyt e 2
(A) P (A) 4 PbH208
(B) 1KY (B)  1wK*
(C) 7N|5 (C) 7NIS
(D) oF" (D) oF"7
10.  For BCC structure the packing  10. & . @ dw@ & fog dgoH
fraction is : O 2
(A) 058 (A) 0.58
B) 074 (B) 0.74
() 0.68 ©) 068
(D) 0.92 D) 092
1. The first Brillouin Zone is a  11. YoM ficdl 59 Ue uReg &5 B
rion bounded by :
region bounded by (A) Kx = if Ky = ig
(A)  Kx=#% Ky=17 .
. . (B) Kx=+- Ky=+-<
(B) Kx=+Z Ky=17 ; ;
2Tt 2T
(€) Kx=2Z Ky=1= © Kx=+T.Ky=+T
(D) None of these (D) T W g T8
12.  The example of covalent crystal 12‘. TEGANID fcel BT ISTER §
o (A)  Cu
(A) Cu
(B) Si
(B) Si
C Nz
(© N (© e
(D) Nacl (D) Nacl
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13, The potential energy function in 13. NaCl fpea # Refdd ST el

NaCl crystal is expressed as : = YR Jeii # -
Kxe? B 2 g
|4 14 v y°
What will be compressibility fheee @ R dae W &7 F
coefticient of crystal ? W BV 2 (R B , .

(Given : Madelung constant «= ' : _
& =1.75d0 Wod FEae a =
1.75 and lattice constant a = '

2.814°) 2.814%)

(A)  Bo=3.48x10"" m2/N (A) Bo=3.48x10"" m?/N

(B) Bo=2.48x10" m?/N (B) Bo=2.48x10"" m?/N

(C)  Bo=2.48x10"m?/N (©)  Bo=2.48x10° m*/N

(D) Bo=3.48x10° m?/N : (D) Bo=3.48x10"m?/N
14.  The Madelung constant of one  14. & ffg fowead @ fog #Asem

dimensional ionic crystal is : e §

(A) 32 (A) 3n2

(B) 2In2 B) 2In2

(C) 2In3 ©) 2In3

(D) 3in3 (D) 3In3

15. In shell theory potential the total 15. 9 figg g § N=3 3

number of allowed orbitals for Tl 3MeRT ®eT BN
N=3is: (A) I

A 1 (B) 2

B) 2 C) 6

© 6 D) 12

(D) 12
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16. In shell model of nucleus the 16. e & Ad dred § dfig G
angular momentum quantum no. e AN ] = O /2 R ] = 3 /2
7= 5/2 and ] = 3/2 exist for : g g
(A) € =1state (A) €= 13@wQr ¥
(B) £ =2state (B) £ =2 awq ¥
(C©) £ =3 state C) ¢=3 WQJT y
(D) £ =0state (D) £ =0 3R ¥

17.  Nuclear forces are : . 17.  TifW®N 9 8
(A)  Central forces (A) GEARICIC
(B)  Tensor forces (B) TR
(C)  Conservative force (C)  Prordfed 9
(D) A Vector (D) TP JaeX

18. The magnetic movement of 18. WM & WMCH HHA< Bl ¢ :
Neutron is given bzl,,: @) -1 9128 _eh
(A) -—1.9128 T Mo

’ (B) 27925 =
(B) 27925 — ’"v
ZMp o 0
© 0 (C
D) 10>
(D) 1.0 2—";—1’ (D) 2M),

19. For cubic structure the 19. &I WIN & U JohA D
magnitude of reciprocal lattice gfeer @1 aREmT |(}| N R M ¥
vector |G| is given by : (A) |G| —cosO

A G| = —cosG
@) || (B) |G| = —smG
B) |G| —-—sm6 2 4

©) |6 == sind
C G| = —sinf 3
© I I S (D) IGI =4-3c059

na
(D) |G| = cost
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20. If potential energy of a molecule 20.

is expressed as U(x) = r%-—% yefdid & U(x) = ;(f—z—;bz ad @ r
Then the potential energy will be & foa w7 %‘q ferferst Sl ~gAcH
minimum at distance 1 : anfy -
4
a  r=(= ‘*
&) w r=(2)
s 1
(B) r=(3 2a\ /6
) ® =)
2a\*
©) r=(= 2a)\*
( b ) C) r= (—b‘i)
6
@ r=(3 6
(Zb) (D) r= za—b)
21.  Which of the following bonds 21. ffoRad & & &F @9 RS 8 ?
are directional ? (A) Jegarsid
(A) Covalent (B) IR I
(B)  Vander Waal ©) :
(C) lonic
(D) ifca®

(D)  Metallic
22. Bragg’s equation in terms of 22 YSHH TTAG WO B FeW § AT F
reciprocal lattice Vector is : TR B

K.G+G*=0 o
@ & GG (A K.G+G*=0

B) 2K.G+G2=0 o
(B) s B) 2K.G+G?=

© 2z=1 » © 2564

D) K.G-G*=0 _
) D) K.G-G*=0
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23 The Bragg’s diffraction can 23, 97 fiadd daad T wwg & w9 @
occur only for the separation fbaas e @ & @ o d ?Fﬁ .
distance between the atomic
planes ‘d’ will be : (A) dz2
A) d=12 B) d=*/,

A
® d=%/, C©) d<2
C) d<i
© D) d<?/,
® d<#/,
24. The wavelength of a nucleon 24. TTHT 10 MeV FHoll & M@ F9
with an energy of about 10 MeV FT TR 'R
i85 (A) 93F
(B) 10A° (C) 1F
(D) 1A° .
25. Identify X in the following 25. fv= affrar & X 2 :
reaction : sB'® +2He'— ¢C'>+X sB'0 +5He'— ¢C13 +X
(A) on' (A) on!
(B) H! (B) H!
(C) H? (C) K2
(D) € (D) 1€

26. The inverse of stripping reaction  26. g7 JffFAT T IeeT ©
is : (A) HWSUS AMAfRa
(A)  Compound nuclear reaction (B) Srae ST
B i 1 N
EC) Direct reaction © A A

) Knock-out reactions
. , (D) @3y afAforar
(D)  Pick-up reactions
5411 PHY 304 Page - 9



24.

28.

29.

Al crystals have fcc structure.
The density of Al is 2.7 gm/cm’.
What is the distance between two
adjacent atoms ?

(Given : Weight of Al is 27
gm/mole and Avagadro Number

= 6x10% per mole)

(A) 1.67A°
(B) 287A°
(C) 346A°
D) 3.98A°

Reciprocal lattice for BCC lattice
is :

(A) BCC lattice

(B) FCC lattice

(C) SC lattice

(D) None of these

X-rays of Wavelength 0.71A° are
reflected from the (1,1,0) planes
of a simple cubic crystal (a =
2.82A°). What will be glancing
angle corresponding to second
order diffraction ?

(A) 6 =sin"10.335

(B) 6 =sin"10.634

(C) 6 =sin"10.484

(D) O =sin"10.114

27. Al ot 2 TEALEL W B Al
&1 T 2.7 gm/em’ %‘til a7 HiE
mﬁﬁzﬂﬂiﬁwﬁﬂﬂ?
(f?:m%:Alzmmmm./n’faam
sarTE) Fo = 6x 102 i )

(A) 1.67A°
(B) 287A°
(C) 346A°
(D) 3.98A°

08 A TS B Y LKA D ¥ -
A) @A D
(B) TG & & Tad
(C) T ¥ Wad
(D) T 9 B§ T

29. B Wel T fheed (a = 2.82A%)
@ (1,1,0) 99aa ¥ 0.71A° TRt
A X- el Wl @ ¥ ¥ R
B R & forg e w1 A
T B ?
(A) 0 =sin"10335
(B) 6 =sin"10.634
(C) 6=sin"10484
(D) 6=sin"10.114

5411
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30. The total electric charge on 30.
| either side of a nuclear reaction : a@ﬁ ot BT
(A)  Unequal (A) 3
Equal
®) . (B) wWHMH
(C)  Zero or positive
(C) Y I YAcHD
(D)  None of the above _ ‘
(D) SR H B 7E
31.  Charge of the "u’ quark is : 31. v RS $ AT R
1 1
(A) € (A) e
(B) -—ze B) - g e
(C) -—xe ) ——;-e
2 2
32. At Low temperature Cy of solid ~ 32. I a9 &1 f& S &1 C, Fr
1s proportional to : i
a) T (A) T?
(B) T (B) T3
© T © T
(D) T2 (D) T2
33.  Einstein temperature 6 : 33.  IgICH AW (9;) ©
K
A)  — A)
w hW
B) — B) -
' w
© = © =
hk hk
© - D) -
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34,

(V9]
h

(W8]

NN
N

The cxpression C, = 3R

represents :

(A)  Dulong and Petit’s Law
(B)  Debye’s Law

(C)  Planck’s Law

(D)  Wicen’s Law

The coordination number of

NaCl crystal 1s =
(A) 4

B) 6

< 12

(D) 8

Alpha particles are :

(A)  Negatively charged
(B)  Ilonized helium atoms
(C)  Positron

(D)  Protons

Which of the following is a set of
magic numbers ?

(A)  1,2,8,16,20,2%

(B) 2,%,16,20,2%, 50

(C)  %,2%,%0, 42, 100, 126
i ~r & A ~

)L 20,28, 50, 5D, WG

34. €, = 3R U YRRIT &y ¥ -

(A)
(B)
(€)
(D)

AT 3R W fm
9 Ay

e M
CIERELEL

35.  NaCl 9Tl &l FaRSI T TRR 3 -

(A)
(B)
(©€)

D)

4
6
12
8

36. JTHPUBIE

(A)  FTHG WU A AR
(B) WEpd AR T
(€) g
(D) WeH
37.  frafoRed § @ o9 w1 eyt weml
o1 TP WY € ?
(A) 1,2,8,16,20,28
(B) 2,8,16,20,28,50
(C)  8,28,50, 82, 100, 126
(D) 2,8, 20,28, 50, 82, 126

FHY 104
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The correct matching pair of

38. 38. Soll BT SHH TR @ @ @
energy with its mathematical -
formula is : ™ 8
(A)  Volume energy — a, A® (A) T H9lt — a, A2
(B)  Surface correction energy
2/ (B) US WA ol - a,A3
- aZA 3 ,
(C) Coulomb energy - (C) weid Sl - °a32;2
_az o
2
Al (D) AR o - a(A-
(D) Symmetric energy -
’ : 3
ay(A—22)"2 22)°/2
39. What are the fundamental 39. q DI W [T B g S 9ref 3R
particles that make up proton and W FRE?
neutron ? A) e
(A)  Photons y
(B) owH
(B) Leptons
C) T
(C)  Quarks ©
(D). Bosons (D) S
40.  Particles that participate in the  40. J U S yael i i # A o E,
strong interactions are called : g &
(A)  Neutrionos (A) a@ﬂ‘[
(B) Leptons (B) e
(C) Hadrons ) %;ﬁ
(D)  Photons (D) BeF
5411 PHY 304 Page - 13



41.

42.

43.

44.

At T =
t T = OK, If E >Er, then F(E)

(A) 0

® 1/

© 4
- (D) 1

The value of Hall angle is :

a) ©0=-H;

(B) =—H
©) @ = puH;
D) ©=H;

The current density (T ) and

electric field (E’) can be related

by :
(A) j=0 +E
B) J=97 E
© T=°F
o 1=
us of BCC lattice

The atomic radi

is :

w o
®» 5
©
® 3

T - OK, W aft E>E¢ & @l F(E) =

41,
(A) 0
®) 1/,
© Y,
D) 1

42, g BT B AAE
(A) ¢ =—H;
B 0=-
(©) @ =HH:
(D) @=H:

43, mm(f)aﬁ?agam(f)ﬁ
G B
a) J=o+E
B) J=9~
© T=0F
D) J=0F

44, aﬁ.qﬁ.zﬂmaﬁm@aﬁﬁﬁm
3
w 5
® =°
© 7
o 3

SHY 304 Page - I



45. If n is number of lattice points 45. IR n U Tes PSH WaF
.‘};cr unit cell, A is atomic weight, ﬁzgaﬁ F) T % A WH] ¥R N
N is Avagadro number and P is :
density, tfen lattice constant a is ST e § a P & A
- s fadie a g faar o @
A = A =
2
® (2 ®  (3)
1 1
© ()" © ("
1 1
D) (:_: /3 (D) (% /3 |
46. In a tetragonal lattice a=b= 46. (& IJDE TaF ¥ a=b =
2.54°, C =1.8A4°. The lattice 2.54°, C=1.84° &I (L1,])
spacing between (1,1,1) planes is : 9Tl B I ST JeNTel &
(A)  1.62 A° (A)  1.62A°
(B) 1.264° (B) 1.26A°
(C) 1.36A° ) 1364°
(D) 142 A° (D) 1.424°
47. In a crystal, a lattice plane cuts 47. U fhed # @ Wed @ddd dl
intercepts of lengths 3a, —2b and Je W FA 3a,—2b AR 3c/2
3c/2 along three axes. Miller NS B I GUS Predl & | qHdd
indices of the plane will be : &1 fieR qEdid 8
(a, b and c are primitive vectors (a,bdR ¢ Bs IfSH S T
of unit cell) wfewr )
(A (2,3,4) A (2,3,4
B) (23,49 (B) (2349
© G249 ©) 329
D)  (2,3,4) (D) (23,4
5411 PHY 304 Page - 15



et freed @ R @ BfaT

48. The angle between axes of Unit  48. A
cell for hexagonal crystal is : | & el & 9 PoT BNl €
(A) x=p=y=90° A x=p=y=90°
(B) «x=y=90°*p B) «=y=90"%p
(C) «= p'= 90°%,y = 120° C) «=p=90%y= 120°
D) «=pf=y=#90° D) «=p=y#90°
49. The volume of primitive cell of 49, bec dfew & fAfea el T AR ¢ -
bec Lattice is : ( Aj a3
A a (B) a2
B) a2 (©) als
©) - a’s (D) a3
D) a3
50. The mass density of a nucleus 50. f&<ft TG BT THAE G W
* varies with mass number A is : T A D IR qﬁaﬁﬁ?ﬁ ¥
a) A? (A) A?
B A | B) A
(C) Constant (C) I
© /g ® Y,
.
5411 PHY 304 Page.- 16
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