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B.Sc. Part III

PHYSICS

Paper I

[Relativity, Quantum and Nuclear Physics]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. tM+Roh; funsZ'k rU= D;k gS\
What is inertial frame of reference ?

2. MkIyj foLFkkiu fdls dgrs g®\

What is Dopler�s shift ?

3. Ï".k fi.M D;k gS\

What is black body ?

4. Msfolu&teZj iz;ksx ls D;k fl¼ gksrk gS\

What is verified by Davission and Germer experiment ?

5. js[kh; laosx ds laxr ladkjd dk lw= fyf[k,A

Write formula for operator corresponding to linear

momentum.

6. vk;rkdkj foHko vojks/k dk D;k vFkZ gS\

What is the meaning of rectangular potential barrier ?

7. gkbMªkstu dh ckej Js.kh gsrq vko`fÙk dk lw= fyf[k,A

Write the formula for frequency of Balmer series.

8. LVksd js[kk,¡ D;k g®\

What are Stoke�s lines ?

9. pØh; Rofj= D;k gS\

What is cyclic accelerator ?

10. chVk d.k dh æO;eku la[;k D;k gS\

What is mass number of beta particle ?
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[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek
esa nsaA

Answer the following short answer type questions

with word limit 150-200. 3×5=15

1. ekbdYlu&eksyZs iz;ksx dk lS¼kfUrd js[kkfp= [k°fp,A

Draw the theoretical ray diagram of Michelson-

Morley�s experiment.

vFkok

Or

fl¼ dhft, fdµ

E = mc2

Prove that :

E = mc2

2. d.k&rjax }Srokn D;k gS\ le>kb,A

What is wave-particle duality ? Explain.

vFkok

Or

rjax osx rFkk dyk osx D;k gaS\ le>kb,A

What are wave velocity and group velocity ? Explain.

3. dks.kh; laosx ds laxr lw= O;qRiUu dhft,A

Derive an expression corresponding to angular

momentum.

vFkok

Or

gkbMªkstu ijek.kq ds fy, Dok.Ve la[;k,¡ n, l rFkk m dks

le>kb,A

Explain quantum numbers n, l and m for hydrogen

atom.

4. ikyh dk viotZu fu;e fyf[k, rFkk bldh O;k[;k

dhft,A

Write and explain Pauli�s exclusion principle.

vFkok

Or

'kq¼ dkEifud o.kZØe rFkk bysDVªkWfud dkEifud o.kZØe

esa vUrj fyf[k,A

Write difference between pure vibrational spectra and

electronic vibrational spectra.

5. xkbxj&ewyj x.kd dh dk;Z iz.kkyh le>kb,A

Explain working of Giger�Mular counter.
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vFkok

Or

ukfHkdh; fo[k.Mu ds fy, vko';d U;wure ÅtkZ dh

x.kuk dhft,A

Calculate minimum energy required for nuclear

fission.

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek

esa nsaA

Answer the following long answer type questions

with word limit 300-350. 5×5=25

1. tM+Roh; rFkk vtM+Roh; funsZ'k rU= esa vUrj Li"V dj

xSyhfy;u :ikUrj.k lehdj.kksa dks O;qRiUu dhft, rFkk

fl¼ dhft, fd xSyhfy;u :ikUrj esa cy fu'pj gksrk

gSA

Differentiate inertial and non-inertial frame of

reference and derive Galilean transformation equation

and prove that the force is invarient under Galilean

transformation.

vFkok

Or

dkEiVu izHkko D;k gS\ dkEiVu foLFkkiu dk O;atd

O;qRiUu dhft,A

What is Compton�s effect ? Derive an expression for

Compton�s shift.

2. Mh&czksXyh rjaxnS/;Z D;k gS\ fofHkUu fLFkfr;ksa esa Mh&czksXyh

rjaxnS/;Z dk O;atd O;qRiUu dhft,A

What is De-Broglie wave length ? Derive an expression

for De-Broglie�s wavelength in different conditions.

vFkok

Or

æO; rjaxsa D;k gSa\ æO; rjaxksa ds izn'kZu gsrq bysDVªkWu

ekbØksLdksi dh fl¼kUr lfgr O;k[;k dhft,A

What are matter waves ? Explain principle of electron

microscope for demonstration of matter waves.

3. JksfMatj ds dky fuHkZj lehdj.k O;qRiUu dhft,A

Derive time dependent Schrodinger�s wave equation.
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vFkok

Or

ljy vkorhZ nksfy= ds vody lehdj.k dks gy dhft,

rFkk ÅtkZ ds vkbxu Qyu rFkk vkbxu eku dk lw= izkIr

dj O;k[;k dhft,A

Solve the differential equation of linear harmonic

oscillator and obtain formula for its eigen values and

eigen functions and explain.

4. gkbMªkstu ijek.kq ds fofHkUu Jsf.k;ksa dh xf.krh; O;k[;k

dhft,A

Mathematically explain the different series of

hydrogen atoms.

vFkok

Or

fuEu dks le>kb,µ

(a) 'kq¼ dkEifud ,oa ?kw.kZu o.kZØe]

(b) jeu izHkkoA

Explain the following :

(a) Pure vibrational and rotational spectrum,

(b) Raman effect.

5. lekuqikfrd x.kd dh lajpuk] dk;Ziz.kkyh] fl¼kUr ,oa

mi;ksx fyf[k,A

Write construction, working, principle and uses of

proportional counter.

vFkok

Or

fuEu dh O;k[;k dhft,µ

(i) xkbuj&uVy fu;e]

(ii) æo cw¡n ekWMyA

Explain the following :

(i) Giger-Nuttal law,

(ii) Liquid drop model.

r r r r r d r r r r r
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