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E–3763 

 B. Sc. (Part III) EXAMINATION, 2021 

PHYSICS 

Paper First  

(Relativity, Quantum Mechanism, Atomic, Molecular and 

Nuclear Physics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u djuk 

vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ vkisf{kd osxksa ij yEckbZ ds ladqpu dk vFkZ le>kb, rFkk 

blds fy, vko’;d lw= fuxfer dhft,A 6 
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Explain the meaning of length contraction at 

relativistic speeds and derive the necessary formula for 

this.  

¼c½ vkisf{kd osxksa ds tksM+us dk fu;e izkIr dhft,A 4 

Obtain the theorem of addition of relativistic velocities.  

vFkok 

(Or) 

¼v½ osx ds lkFk nzO;eku fdl izdkj ifjofrZr gksrk gS \ fl) 

dhft, fd % 6 

0
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tgk¡ izrhdksa ds lkekU; vFkZ gSaA 

How does mass vary with velocity ? Prove that : 

 

0

2 21 /

m
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where symbols have their usual meanings. 

¼c½ vkbULVhu dk nzO;eku&ÅtkZ laca/k 2E mc  O;qRiUUk dhft,A  

     4 

Deduce Einstein’s mass-energy relation 2E mc . 
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bdkbZ&2 

(UNIT—2) 

2- inkFkZ rjax D;k gS \ inkFkZ rjaxksa ds vfLrRo dks LFkkfir djus ds 

fy, Msfolu&tjej ds iz;ksx dk o.kZu vko’;d x.kukvksa lfgr 

dhft,A       10 

What is matter wave ? Describe Davisson-Germer 

experiment with necessary calculations to establish existence 

of matter waves. 

vFkok 

(Or) 

¼v½ gkbtsucxZ ds vfuf’prrk fl)kUr dks Li”V djus ds fy, 

xkek&fdj.k lw{en’khZ iz;ksx dk o.kZu dhft,A 6 

Describe the gamma ray microscope experiment to 

explain Heisenberg’s uncertainty principle. 

¼c½ gkbtsucxZ ds vfuf’prrk fl)kUr ds vk/kkj ij fl) dhft, 

fd bysDVªkWu ukfHkd ds vUnj ugha jg ldrkA 4 

On the basis of Heisenberg’s uncertainty principle, 

prove that electron cannot reside inside the nucleus. 
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bdkbZ&3 

(UNIT—3) 

3- dky vukfJr JksfMatj rjax lehdj.k dh LFkkiuk dhft, rFkk rjax 

Qyu dh HkkSfrd O;k[;k dhft,A  10 

Establish time independent Schrödinger equation and give 

the physical interpretation of wave function. 

vFkok 

(Or) 

/kukRed Xv{k dh vksj xfreku ,d d.k fuEu ,dfoeh; foHko 

lksiku ij vkifrr gksrk gS % 

         V 0  tc 0x ] 0V V  tc 0x  

JksfMatj lehdj.k fyf[k, ,oa bls gy dhft,A ;fn vkifrr d.k dh 

ÅtkZ  0E > V  gks] rks ijkorZu ,oa ikjxeu xq.kkad dh x.kuk 

dhft,A    10 

A particle moving along X-axis is incident on a potential 

step given by V = 0 for 00, V Vx  for 0x .  

Write the Schrödinger equation for the particles and solve it. 

Also obtain reflection and transmission coefficient if energy 

of the particle is E > 0V . 



 [ 5 ] E–3763 

 P. T. O. 

bdkbZ&4 

(UNIT—4) 

4- vkoj.kkad ls D;k vfHkizk; gS \ {kkjh; /kkrq ds lUnHkZ esa bldh O;k[;k 

dhft,A       10 

What is Screen Constant ? Explain it with reference to alkali 

metals. 

vFkok 

(Or) 

vkf.od o.kZØe esa ik, tkus okys fofoDr ÅtkZ Lrjksa dk fuEufyf[kr 

fcUnqvksa ds vk/kkj ij o.kZu dhft, % 

(i) fo|qrpqEcdh; {ks= 

(ii) DokUVhdj.k 

(iii) laØe.k fu;e 

Describe the molecular spectra and its discrete energy levels 

on the basis of the following points : 

(i) Electromagnetic field  

(ii) Quantization 

(iii) Transition rules 
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bdkbZ&5 

(UNIT—5) 

5- foYlu vHkzdks”B dk ukekafdr fp= [khapdj blds fl)kUr] lajpuk 

,oa dk;Zfof/k dk o.kZu dhft,A bldk iz;ksx  rFkk &d.kksa dh 

igpku esa fdl izdkj fd;k tkrk gS \ 10 

Describe the principle, construction and working of a Wilson 

cloud chamber with the help of labelled diagram. How is it 

used for detection of  and -particles ? 

vFkok 

(Or) 

¼v½ p-p rFkk n-p izdh.kZu ds vk/kkj ij ukfHkdh; cyksa dh ewy 

izd`fr dh O;k[;k dhft,A 5 

Describe the fundamental nature of nuclear force on 

the basis of p-p and n-p scattering. 

¼c½ ÅtkZ;qDr vkosf’kr rFkk vukosf’kr d.k nzO; ds lkFk fdl 

izdkj vuqfØ;k djrs gSa \ bl vuqfØ;k ds D;k mi;ksx gSa \ 5 

Give an account of the interaction that takes place 

between energetic charged and uncharged particles with 

matter. What are the applications of this interaction ? 
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