
P. T. O.S-60/BSCPH-301

Total No. of Printed Pages: 6		        Roll No.................

bscph-301
elementary quantum mechanics

izkjfEHkd DokaVe ;kfU=kdh
Bachelor of Science (BSC-17)

Third Year, Examination-2020

Time Allowed : 2 Hours	 Maximum Marks : 40

Note: This paper is of Forty (40) marks divided 

	into Two (02) sections A and B. Attempt the 

question contained in these sections according 

to the detailed  instructions given therein.

uksV%	 ;g iz'u i=k pkyhl (40) vadksa dk gSA tks nks (02) [k.Mksa 

d rFkk [k esa foHkkftr gSA izR;sd [k.M esa fn, x, 

foLr`r funsZ'kksa ds vuqlkj gh iz'uksa dks gy dhft,A

Section-A/[k.M&^d*

	 (Long Answer type Questions/nh?kZ mÙkjh; iz'u)

Note: Section-'A' contains Five (05) long Answer  

type questions of Ten (10) marks each. Learners 

are required to Answer any two (02) Questions  

only.		  (2×10=20)
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uksV%	[k.M&^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn, x, 

gSa] izR;sd iz'u ds fy, nl (10) vad fu/kZfjr gSaA 

f'k{kkfFkZ;ksa dks buesa ls dsoy nks (02) iz'uksa ds mÙkj 

nsus gSaA

1.	 Explain Photoelectric effect. Give an account of 

Einstein's explanation of Photoelectric effect on 

the basis of quantum theory.

	 izdk'k oS/qr izHkko dh O;k[;k dhft;sA DokaVe fl¼kUr 

ds vk/kj ij vkbalVhu ds izdk'k oS/qr izHkko dh 

O;k[;k dhft;sA

2.	 Write short notes on the following :

	 (a)	 Dual Nature of Light

	 (b)	 Wave Packet

	 (c)	 de-Broglie's waves

	 (d)	 Bohr's Complementarity Principle.

	 fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

	 (v)	 izdk'k dh ¼Sr izÑfr

	 (c)	 rjax iSdsV

	 (l)	 ns&czkxyh rjax

	 (n)	 cksgj dk iwjdrk fl¼kUrA
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3.	 What is the physical significance of wave  

function? Derive time dependent and time 

independent Schrödinger wave equation. 

	 rjax iQyu dk HkkSfrd egRo D;k gS\ dkykfJr rFkk 

dky vukfJr Jks¯Mtj lehdj.k mRiUu dhft,A

4.	 Obtain the Schrödinger wave equation for 

hydrogen atom and solve it for radial function to 

obtain energy eigen value.

	 gkbMªkstu ijek.kq ds fy, Jks¯Mtj rjax lehdj.k O;qRiUu 

dhft, vkSj bl =kST; iQyu ls ÅtkZ vkbxu dk eku 

izkIr dhft,A

5.	 Show how Lorentz transformations are superior 

to Galilean transformation. Also prove that 

when v <<c, Lorentz transformation reduces to 

Galilean transformation.

	 fn[kkb, fd dSls ykSjsUt :ikarj.k] xSfyyh; :ikarj.k ls 

csgrj gSA fn[kkb, fd tc v <<c, rks ykSjsUt #ikarj.k] 

xSfyyh; :ikarj.k] esa ifjofrZr gks tkrk gSA
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Section-B/[k.M&[k
	 (Short answer type questions/ y?kq mÙkjh; iz'u)
Note: Section-B Contains Eight (08) short Answer 

type questions of Five (05) marks each. Learners 

are required to Answer any four (04) questions 

only.		  (4×5=20)

uksV% [k.M&^[k* esa vkB (08) y?kq mÙkjh; iz'u fn, x, 
gSa] izR;sd iz'u ds fy, ik¡p (05) vad fu/kZfjr gSaA 
f'k{kkfFkZ;ksa dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj 
nsus gSaA	

1.	 Discuss the objects of Michelson Morley 

experiment. Explain its negative results.

	 ebdylu eksjys iz;ksx dk mís'; le>kb,A blds 

½.kkRed ifj.kkeksa dh O;k[;k dhft,A

2.	 Light of wavelength 4000 Å falls on a certain 

surface having a work function of 2eV. Calculate 

the maximum velocity of the ejected electrons.

	 rjax nSè;Z 4000Å dk izdk'k] 2eV dk;Z iQyu okys i`"B 

ij vkifrr gksrk gSA mRlftZr bysDVªkuksa dj vf/dre 

osx dk ifjdyu dhft,A
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3.	 The wave function y  of a particle is given by

		
2xN exp for x

2
y

b
 −

= −∞ < < ∞ 
 

	 Find N.

	 fdlh d.k dk rjax iQyu fuEu izdkj O;Dr fd;k  

tkrk gS\ 
2xN exp for x

2
y

b
 −

= −∞ < < ∞ 
 

   

	

	 N dk eku Kkr dhft,\

4.	 Show that momentum operator
i x

∂
∂

  is 

Hermitian.

	 fn[kkb, fd laosx ladkjd 
i x

∂
∂

   ,d gehZf'k;u 

ladkjd gSA

5.	 The zero point energy of one dimensional simple 

harmonic oscillator is 2.625×10-30 Joule. Calculate 

the angular frequency of oscillator.

	 ,d foÙkh; js[kh; vkorhZ nksfy=k dk 'kwU; fcUnq ÅtkZ 

2.625×10-30  twy gSA nksfy=k dh dks.kh; vko`fRr dh 

x.kuk dhft,A
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6.	 Explain potential barrier and tunnel effect.

	 foHko izkphj rFkk lqjaxu izHkko dh O;k[;k dhft,A

7.	 Discuss length contraction and time dilation in 

relativity. Write their formulae.

	 vkisf{kdrk esa yackbZ laqdqpu rFkk le; foLrkj (dky 

o`f¼) dh O;k[;k dj muds fy, lw=k fyf[k,A

8.	 State Heisenberg's uncertainty principle for 

momentum and position and energy and time.

	 fLFkfr rFkk laosx vkSj ÅtkZ rFkk le; ds fy, gkbtsUcxZ 

ds vfuf'prrk fl¼kUr dk o.kZu dhft,A

******


