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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

{ZX}e : ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 7 × 1 = 7
(Very Short Answer Questions)

Note: Answer all questions. As per the nature of the question delimit 
your answer in one word, one sentence or maximum up to 30 
words. Each question carries 1 mark.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1) (i) What is de Broglie wavelength of a particle?
  EH$ H$U H$s S>r ~«mo½br Va§J X¡Ü¶© go ³¶m A{^àm¶ h¡?

 (ii) Write time independent schrodinger equation.
  H$mb AZm{lV lmoqS>Ja g‘rH$aU {b{IE&

 (iii) Write down Schrodinger equation for a particle in spherical 
coordinates.

  Jmobr¶ {ZX}em§H$ ‘| EH$ H$U Ho$ {bE lmoqS>Ja g‘rH$aU {b{IE&

	 (iv)	 What	 is	 the	 physical	 significance	 of	 the	 Stern	 Gerlach	
experiment?

  ñQ>Z© JoabM à¶moJ H$m ^m¡{VH$ ‘hËd ³¶m h¡?

 (v) Write the quantum mechanical operator corresponding to 
momentum.

  g§doJ Ho$ g§JV ³dm§Q>‘ ¶m§{ÌH$s g§H$maH$ {b{IE&

 (vi) Write the zero point energy of one dimensional simple harmonic 
oscillator.

  EH$ {d{‘¶ gab Amd¥{Îm Xmo{bÌ na eyÝ¶ {~ÝXþ D$Om© {b{IE&

 (vii) What is the value of [ L2, Lx ]? Here symbols have usual 
meanings.

  [ L2, Lx ] H$m ‘mZ ³¶m hmoJm? ¶hm§ àVrH$mo Ho$ gm‘mÝ¶ AW© h¡ &

 Section - B 4 × 3.5 = 14
(Short Answer Questions)

Note: Answer any four questions. Each answer should not exceed 
200 words. Each question carries 3.5 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 3.5 A§H$m| H$m h¡&
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2)	 Describe	the	Davisson-Germer	Experiment.
 S>o{dgZ-O‘}a à¶moJ H$m dU©Z H$a|&

3) Calculate the uncertainty in the velocity of an electron if the 
uncertainty in its position is 0.1 × 10–9 meter.

 EH$ Bbo³Q´>m°Z Ho$ doJ ‘| A{Z{üVVm H$s JUZm H$a| ¶{X BgH$s pñW{V ‘| 
A{Z{üVVm 0.1 × 10–9 ‘rQ>a h¡&

4) Prove that the eigen values of a Hermitian operator are always real.
 {gÕ H$a| {H$ EH$ h‘u{e¶Z g§H$maH$ Ho$ AmBªJoZ ‘mZ ‘hoZm dmñV{dH$ 

hmoVo h¢&

5) A wave function for a particle in one-dimension range x0 # G  α 
is given by  ( ) sinx A n

a
nx

{ = ` j and ( )x 0{ =  on other places. Find 
out	the	value	of	normalization	coefficient	A.

 ¶{X {H$gr H$U H$s EH$ {d‘r¶ namg 0 x# #  α ‘| J{V Ho$ {bE Va§J 
’$bZ ( ) sinx A n

a
nx

{ = ` j h¡ VWm AÝ¶ ñWmZm| na ( )x 0{ =  {X¶m 
OmVm h¡ V~ àgm‘mÝ¶rH$aU Ho$ {bE JwUm§H$ A H$m ‘mZ kmV H$s{O¶o&

6) Explain the energy levels for a particle in three-dimensional box.
 EH$ {Ì-Am¶m‘r ~m°³g ‘| EH$ H$U Ho$ {bE D$Om© ñVa H$mo g‘PmBE&

7) Explain symmetric and antisymmetric wave functions.
 g‘{‘V Am¡a à{Vg‘{‘V Va§J ’$bZ H$mo g‘PmBE&

8) If L  is angular momentum operator of a particle then prove that

 ,L L 02 =v6 @
 ¶{X L  {H$gr H$U H$m H$moUr¶ g§doJ g§H$maH$ h¡ V~ {gÕ H$s{OE {H$
 ,L L 02 =v6 @
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9)	 What	 do	 you	 understand	 by	 the	 fine	 structure	 of	 the	 spectrum?	
Explain its origin.

 ñno³Q´>‘ H$s gyj‘ g§aMZm go Amn ³¶m g‘PVo h¢? BgH$s CËn{Îm H$mo 
ñnîQ> H$s{OE&

 Section - C 2 × 7 = 14
(Long Answer Type Questions)

Note: Answer any two questions. You have to delimit your 
each answer maximum up to 500 words. Each question carries 
7 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 7 A§H$m| H$m h¡& 

10) State Ehrenfest’s theorem and with the help of this theorem prove that 
the wave nature and particle nature of matter are complemetntary to 
each other.

 EaoZ’o$ñQ> H$s à‘o¶ H$m H$WZ {b{IE VWm Bg à‘o¶ H$s ‘XX go 
{gÕ H$s{O¶o {H$ {H$gr Ðì¶ H$m Va§J ñdê$n Ed§ H$U§ ñdê$n EH$ Xÿgao 
Ho$ nyaH$ h¢&

11) What is Tunnel effect? Explain Alpha decay as an example of the 
tunnel effect.

 gwa§JZ à^md ³¶m h¡? Aë’$m j¶ H$s gwa§JZ à^md Ho$ CXmhaU Ho$ ê$n ‘| 
ì¶m»¶m H$s{O¶o&

12) Explain resonant scattering and Ramsauer-Townsend effect.
 AZwZmXr àH$sU©Z VWm am‘gm¡a-Q>mCZg|S> à^md H$s ì¶m»¶m H$a|&

13) What is a rigid rotator? Discuss its energy eigen values and eigen 
functions.

 EH$ Ñ‹T> KyUu ³¶m h¡? BgH$s D$Om© AmBªJoZ ‘mZ VWm AmBªJoZ ’$bZm| H$s 
{ddoMZm H$s{O¶o&


