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Answer ang ten questions

Discuss briefly about the photoelectric

2. (a) State the de Broglie hypothesis of

matter wave' 3
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1. (a)

(b)

effect and ComPton effect' 2Yz+2lz=5

I'et 81, 82, Es and Ea rePresent the

energies of a photon associated with

ultraviolet, X-ray, infrared and visible

light. Arrange the given energies in

increasing order and justiff Your

answer. 2Y2



l2l

(b) I,et )'1 arrd ?"2 represent the de Broglie

wavellngth" of tlto moving particles of

masses M and' 4M wlth same kinetic

eners/' If )'1 = 1A' then find the value

of X2. 
- 4v2

3. (a) Consider a car (mass = 1000 kg) and an

electron (mass = 9'1 t 10-31 kg) each

moving with the sarne sPeed of

40 m/sec. if there is 1% uncertainty in

measurement of their momentum' then

find the uncertainty in their positions'

Give that the value of Planck constant

(h) is 6'63 x 10-34 Joule sec' 2+2=4

(b) Calculate the minimum uncertainty in

the energr of the excited state of an

atom if ttre lifetime of the excited state is

about 1O-8 sec' 3th

4, (a.) Discuss the key differences between

crystalline and amorphous solids' Give

one exarnple of each' 3Yz+1=4/z

(b) Define the electrical conductivity and

sPecifY its units' Discuss the

classification of solids based on their

electricat conductivities' l+2=3

5. (a) Using the band theory' explain why

metals are good conductor whereas

insulators af,e bad conductor of

electricitY' 4
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(b) Explain the temperature dependent

variation of the electrical conductivify of

an intrinsic semiconductor' Plot the
qualitative graph between conductivity
and temperature. 2th+l=3y2

6. (a) Discuss the mechanism of heat transfer

in solid. Explain why metals are better

conductor of heat than insulators' 2+2=4

(b) Define thermal conductivity and give its

unit. Explain why we feel cold when we

touch a metal in winter. L+Y2+2=3Y2

7, (a) Define the foliowing terms and give their

units :

(/ Magnetic suscePtibilitY

(ii) Magnetization
(iii) Magnetic flux

(b) A paramagnetic material of magnetic

susceptibilif (d, 2xlO-s is placed in a

magnetic field O'1x10*a Am-l'
Caiculate the magnetization of the

material' 3

8. (a) Discuss briefly about the ferromagnetic,

antiferromagnetic and ferrimagnetic
materials. 4%

(b) Discuss the Bloch T3l2 law and Curie-

Weiss law for ferromagnetic materials'
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Describe the characteristic properties of
superconductors. Write their three

e. (a)

h)

11. (a)

(b)

t2. (a)

(b)

applications.

Discuss briefly the
between type-I
superconductors. Give
each.

3+IY2=4%

differences
type-II

example of
2+Yz+Yz=3

key
and
one

10. (a) Explain qualitatively the origin of
magnetic moment in an atom. Out of H,

He, Na, Ne, Ar and Fe, identifY the
atom(s) with non-zero magnetic moment
with proper explanations. 2+2%=4/z

Using the Bohr modei, find the enerry
required to excite the hydrogen atom
from its ground state to second excited
state. 3

(b)

Discuss the characteristic properties of
tight emitted by the IASER.

Describe briefly the difference between
spontaneous and stimulated emission
of radiation.

Discuss the conditions for LASER

action. 3%

State and explain the Pauli exclusion
principle. Obtain the net spin of helium
and lithium atoms in their ground state'

2+l+l=4

5%
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13. (a)

(b)

L4. (a)

Is. (a)

Describe the
nucleus.

(b)

h)

Let Rl and R2 represent the radii of two

lin"tf", nuiel with A =27' z =12 and

A=64, Z =29 resPectivelY' Find the

^R,value ot ;t. 3t\2

What is binding enerry? Calculate. the

Oinaing eners/ of an alpha particle both

in MJ and in joule' Given that*

(iJ I a.m.u. = 931 MeV;

(ii/ masses (in a'm'u') of cr-particle'
'' 

Protort and neutron are 4'001506'

i.oozgzs and 1.008665, respectiv"tr*a 
=o

What is radioactivity? Describe the

different types of radioactwe decaY', 
+3=3t/z

Discuss the difference between nuclear

fr*"iot and nuclear fusion' Give one

"*.*Pf" 
of each' 1+1+1=3

Describe the construction and working

principle of a nuclear reactor' 2+2y2=4r/2

liquid-droP model of
4%

***
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