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1 

2. 

3. 

4. 

5411 

The charge of the particle ud is : 

(A) 

(B) 

(C) 

(D) 

(A) 

Which of the following reaction 

(B) 

will not proceed ? 

(C) 

(D) 

(A) 
(B) 

(C) 

(D) 

0 

Which of the 

+1e 

-1e 

(A) 

staternents is not true for Geger 
Muller counter ? 

(B) 

(C) 

T*+p ’ K° +y 

(D) 

K+p ’0+ K+ 
n ’p + B+ 

K° ’ ut +u 

It detects - particles 
In this counter the 

following 

quenching gas is ethyl 
alcohol 

Atomic radius of bcc catties is : 

The dead time of this counter 

is 2 x 10-seconds 

In this counter ionizing 

gas is.hydrogen 

2 

4 

2 

4 

1. 

2. 

3. 

4. 

PHY 304 

(A) 

(B) 

(C) 

(A) 

(D) e 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

+1e 

(D) 

-1e 

T* +p’ K°+y 
K"+p ’2+ K+ 

n ’p t B+k 

KO ’ut +u 

10-4 s 

V3 
2 

V3 
4 

4 

a 

a 
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S. 

6. 

7. 

8. 

5411 

The atomic packing factor of a 

diamond cube structure is : 

(A) 78% 

(B) 

(C) 

(D) 

(A) 

The reciprocal Lattice of fcc 

(B) 

Catties is : 

(C) 

(D) 

(A) 

(B) 

(C) 

68% 

(D) 

34% 

Which of the following 

52% 

accelerator does not accelerate 

electrons ? 

(A) 

(B) 

bcc Lattice 

(C) 

fcc Lattice 

(D) 

Sc Lattice 

Hexagonal Lattice 

Betatron 

In the following, 

Vande Graff accelerator 

represents electron capture 

Cyclotron 
All of these 

9Fl6 ’80l6+ et+v 

p+e ’n+ v 

which 

n<p te+k 

6. 

7. 

8 

(A) 

(B) 

PHY 304 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

: 

(A) 

(B) 

(C) 

(D) 

78% 

68% 

34% 

52% 

bcc Lattice 

fcc Lattice 

Sc Lattice 

}HT10 Lattice 

9Fl6 ’gOl64 et +v 

pte’n+v 
n<p t e+k 
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9. 

10. 

I1. 

12. 

5411 

Which one is magic nuclei : 

(A) 

(B) 

(C) 

(D) 

For BCC structure the packing 10. 

fraction is: 

(B) 

(A) 0.58 

(C) 

(A) 

(D) 0.92 

(B) 

The first Brillouin Zone is a 

(C) 

82Pb208 

region bounded by: 

(D) 

19k39 

is : 

(A) 

(B) 

0.74 

(C) 

0.68 

(D) 

Kx = t, Ky = : 

Kx = t, Ky = t: 

The example of covalent crystal 

Kx = +",Ky = 
None of these 

Cu 

2T 

a 

Si 

Na 

Nacl 

21 

a 

9. 

11. 

12. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 
(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 304 

82Pb208 

19k39 

7EIs 

9FI7 

0.58 

0.74 

0.68 

0.92 

Kx = +", Ky = ± 

Kx = +", Ky = t 

Kx = + 

Cu 

Si 

Na 

Nacl 

a 

, Ky = +2n 
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13. 

14. 

15. 

5411 

The potential energy function in 13. 

NaCl crystal is expressed as: 
K « e2 

What will be compressibility 
coefficient of crystal ? 
(Given : Madelung constant «= 

1.75 and lattice constant a = 

2.81A°) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

The Madelung constant of one 

dimensional ionic crystal is: 

(D) 

Bo = 3.48x10-!! m/N 

(A) 

Bo = 2.48x 10-! m²/N 

(B) 

Bo =2.48x10- m/N 

(C) 

Bo =3.48×10- m' /N 

3 ln 2 

In shell theory potential the total 
number of allowed orbitals for 

2 ln 2 

N=3is : 

2 ln 3 

6 

3 ln 3 

(D) 12 

14. 

15. 

= 1.75 T 

2.814°) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

PHY 304 

(C) 

(D) 

(A) 

(B) 

(C) 

Bo =3.48x10-1! m²/N 

Bo = 2.48x10-! m' /N 

Bo = 2.48×10 m²/N 

2 ln 2 

Bo = 3.48x 10 m'/N 

3 ln 2 

2 ln 3 

K «e2 

3 ln 3 

2 

+ 

6 

B 

(D) 12 

a = 

Page - 6 



16. 

17. 

18. 

In shell model of nucleus the 

angular momentum quantum no. 

J= , and J = /, exist for : 

5411 

(A) 

(B) 

() 

(A) 

(D) l= 0 state 

(B) 

Nuclear forces are: 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

l= 1state 

e=2 state 

e=3 state 

Neutron is given by: 

The magnetic movement of 18. 

(A) 

(B) 

Central forces 

(C) 

Tensor forces 

(D) 

Conservative force 

A Vector 

-1.9128 

2.7925 

1.0 
et 

2Mp 

19. For cubic structure the 

magnitude of reciprocal lattice 

vector G| is given by : 

2My 

2Tt 

e 

2Mp 
eh 

n G =cos 

na 
G=sine 

na |�| =sine 

16. 

|�| =cose 

17. 

19. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 304 

l= 13/qeT 

l= 2 3qeT 

l=3 3Cre 

l= 0 3/qTe 

-1.9128 

2.7925 

1.0 
eh 

2Mp 

eh 

2Mp 
eh 

2Mp 

G =cose 

nd |G|=sine 

n 

G =sine 

|G =cose 
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20. 

22. 

If potential energy of a molecule 

5411 

is expressed as U(x) =2-6 

Then the potential energy will be 

minimum at distance r : 

(A) r= 

(B) 

(C) 

(D) 

21. Which of the following bonds 

are directional ? 

(B) 

(A) Covalent 

(C) 

(D) 

r-)'% 

-) 

(B) 

(C) 

Vander Waal 

Bragg's equation in terms of 

(D) 

lonic 

reciprocal lattice Vector is : 

Metallic 

(A) X.� + G² = 0 

2K. � + G² =0 

2c 
1 

K.� � G² = 0 

20. 

22. 

arf 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 304 

r=) 

r=() 

r 

2b, 

K.� + G? =0 

2K. � + G² = 0 
K.G 

2=1 G2 

b 

K.�-G² = 0 
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23. 

24. 

26. 

The Bragg's diffraction can 23. 

occur only for the separation 

distance between the atomic 

plancs 'd' will be: 

5411 

(A) d 

(B) 

(C) dsa 

(D) 

The wavelength of a nucleon 

is: 

with an energy of about 10 MeV 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

25. Identify X in the following 

reaction : SBl0 +2He’ Cl3+X 

(C) 

(D) 

d> /2 

is : 

(A) 

ds2 

(B) 

(C) 

(D) 

9.3 F 

1040 

The inverse of stripping reaction 

1F 

on 

H' 

Compound nuclear reaction 
Direct reaction 

Knock-out reactions 

Pick-up reactions 

24. 

25. 

26. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

sBl° +,Het’ Cl3+X 

(D) 

d>1 

PHY 304 

d> 2 
dsa 

ds/, 

9.3 F 

10A0 

1F 

IAº 

on! 

iH! 

IH' 
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27. 

28. 

29. 

5411 

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 
=6x103 per mole) 

(A) 

(B) 

(C) 

(D) 

is : 

(A) 

(B) 

Reciprocal lattice for BCC 1lattice 

(C) 

(D) 

(A) 

(B) 

1.67 A° 

(C) 

2.87 A° 

(D) 

3.46 A0 

3.98 A° 

BCC lattice 

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? 

FCC lattice 

SC lattice 

None of these 

9 = sin-1 0.335 

0= sin0.634 

0= sin0.484 

0= sin-1 0.114 

27. 

28. 

29. 

T 2.7 gm/cm oft 

( : Al HR 27 I./Hd 3òN 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(A) 

(B) 
(C) 

1.67 Aº 

y# HRl s tsbtcG (a = 2.82Aº) 

0.714º drc $ (1,1,0) HHGG 

(D) 

2.87 A° 

PHY 304 

3.46 A° 

3.98 Aº 

it: 

0= sin-0.335 

0= sin0.634 

= sin0.484 

9= sin-1 0.114 
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30. The total electric charge On 

31. 

32. 

33. 

5411 

either side of a nuclear reaction: 

(A) 

(B) 

(C) 

(D) None of the above 

(B) 

Charge of the 'u quark is : 

(A) e 

(D) 

(A) 

(C) -e 

(B) 

Unequal 

(C) 

Equal 

(D) 

Zero or positive 

At Low temperature Cy of solid 

(A) 

is proportional to : 

(B) 

(C) 

-e 

(D) 

2 

3 

T² 

Einstein temperature g : 

T³ 

TZ 

hW 

hW 

3 

W 

hk 

hk 

W 

30. 

31. 

32. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

PHY 304 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

2 

-e 

T? 

33. MI5HcH AY e) : 

T³ 

TS 

k 

W 

2 

e 

AW 

hk 

hk 

W 
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34. 

35. 

36. 

37. 

The 

represents : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

The coordination number of 

NaCl crystal is : 

(B) 

(D) 

cxpression 

Dulong and Petit's Law 

Debye's Law 

Planck's Law 

(A) 

Wien's Law 

Alpha particles are : 

(B) 

(C) 

4 

(A) Negatively charged 

(10) 

6 

12 

(C) Positron 

Which of the following is a set of 

magic numbers ? 

Cy = 3R 

Ionized helium atoms 

Protons 

1, 2, 8, 16, 20, 28 

2, 8, 16, 20, 28, 50 

, 2%, 50, #2, 100, 126 
2, 2, 20), 22, 50, W2, 26 

34. 

35. 

36. 

C, = 3R 4< HGTT hGT: 

(A) 

(B) 

(C) 

(D) 

NaCl Gile5 Fars-T r: 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

PIY 04 

(D) 

(A) 

(B) 

(C) 

(D) 

4 

6 

12 

1, 2, 8, 16, 20, 28 

2, 8, 16, 20, 28, 50 

8, 28, 50, 82, 100, 126 

2, 8, 20, 28, 50, 82, 126 
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38. 

39. 

40. 

5411 

The correct matching pair of 
energy with its mathematical 

formula is : 

(A) Volume energy ’ aA 

(B) 

(C) 

(D) Symmetric energy 

Surface correction energy 

Coulomb 

What are the fundamental 

particles that make up proton and 

neutron ? 

(C) 

(A) Photons 

(D). 

a4(A- 22z)/2 

(B) Leptons 

(C) 

Quarks 

(D) 

Bosons 

Particles that participate in the 

energy 

strong interactions are called: 

(A) Neutrionos 

(B) Leptons 

Hadrons 

Photons 

38. 

39. 

40. 

(A) 

(B) 

(C) 

(D) frft 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) i 

(D) 

2z)2 

PHY 304 

’ as(A -
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41. 

42. 

43. 

44. 

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

= 

(D) 
The value of Hall angle is : 

(A) 

(B) 1/2 
(C) 1/4 

(A) 

(B) 

(C) 

(D) 

by : 

The current density 

(A) 

electric field ( E) 

(B) 

(C) 

is: 

(B) 

(C) 

(D) 

(A) 

Ø=-H, 

Ø = uH, 

(D) J= oE2 

O = H, 

2 

J=o E 

The atomic radius of BCC lattice 

J=o-E 

V3a 
4 

2 

) and 

can be related 

41. 

42. 

43. 

44. 

PHY 304 

T= OK, qR yfd E>Er Ì Ì F(E) = 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 
(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

/2 
1/4 

; 2 

1 

Ø=-H, 

Ø= H, 

a 

J=o+ E 

=u 

V3 a 

= uH, 

J=o-E 

4 

J= oE2 

V3a 
2 

2 
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45. 

46. 

47. 

5411 

If n is number of lattice points 

per unit cell, A is atomic wcight, 
N is Avagadro number andP is 

density, then lattice constant a is 

given by : 

(A) 

(B) 

(D) 

(C) (n4)3 

(A) 

(B) 

(C) 

(D) 

In a tetragonal lattice a = b 

2.5A°, C=1.8A°. The lattice 

spacing between (1,1,1) planes is : 

A 

(A) 

NP 

(B) 

(C) 

NP/ 

(D) 

("A) 
nP. 

1.62 A° 

1.26 A° 

In a crystal, a lattice plance cuts 

intercepts of lengths 3a, -2b and 

3c/2 along three axes. Miller 

indices of the plane will be : 

(a, b andc are primitive vectors 
of unit cell) 

1.36 A0 

1.42 4° 

(2, 3, 4) 

(2,3,4) 
(3, 2, 4) 

b= 

(2,3,4) 

45. 

46. 

47. 

farçst HT A RHIUI HRN 

(A) 

PHY 304 

(B) 

(C) 

(D) 

2.54°, 

(A) 

(B) 
(C) 

(D) 

(A) 

(B) 

(C) 

nA 

(D) 

NP 

(nA) 3 

C= 1.840 

1.62 Aº 

( a, b str 

1.26 40 

1.36 A° 

REd 4R HRI 3a, -2b str 3c/2 

1.42 A° 

(2, 3, 4) 

(},3,4) 

Gld a =b= 

(3,2, 4) 
(2,3,4) 

(1,1,1) 
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48. 

49. 

50. 

5411 

The angle between axes of Unit 

cell for hexagonal crystal is : 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

The volume of primitive cell of 

(C) 

bcc Lattice is : 

(D) 

(= B =y=90° 

(A) 

X= ß= 90°,y = 120 

(B) 

<= ß=y#900 

(C) 

=y = 90° # B 

The mass density of a nucleus 

a 

varies with mass number A is : 

A2 

A 

Constant 

48. 

49. 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

(A) 

(B) 

(C) 

(D) 

PHY 304 

X= ß =y= 900 

<=y = 90° # B 

X= B 90, y = 120° 

<= B 

at 

A 

y#900 
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