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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 marks.

	 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 matter waves?

		  Ðì¶ Va§J| ³¶m h¢?

	 (ii)	 Defin the uncertainty principle.

		  A{Z{üVVm {gÕm§V H$mo n[a^m{fV H$a|&

	 (iii)	 Write the time independent schrodinger equation?

		  H$mb AZm{lV lmo{S>§Ja> g‘rH$aU {b{IE&

	 (iv)	 What are the physical significances of the wave function 

in quantum mechanics?

		  ¹$m§Q>‘ ¶m§{ÌH$s ‘| Va§J ’$bZ Ho$ ^m¡{VH$ ‘hÎd ³¶m h¡?

	 (v)	 Draw the eigen function for a particle passing through a 

potential barrier having the energy less than the barrier 

height.

		  {d^d amo{YH$m go hmoH$a JwOaZo dmbo EH$ H$U {OgH$s D$Om© {d^d 
amo{YH$m H$s D§$MmB© go H$‘ h¡, Ho$ {bE AmBJoZ ’$bZ H$mo Amao{IV 
H$s{O¶o&

	 (vi)	 Write the ground state energy of simple harmonic 

oscillator in one dimension.

		  EH$ {d^r¶ gab AmdVu Xmo{bÌ H$s ‘yb AdñWm D$Om© {b{IE&

	 (vii)	Mention the selection rules for vibrational spectrum.

		  H§$nZ ñno³Q´>‘ Ho$ {bE M¶Z {Z¶‘m| H$m C„oI H$a|&
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	 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¡&

2)	 Describe the major experimental results that are responsible 

for the origin of the concept of matter waves.

	 à‘wI à¶moJmË‘H$ n[aUm‘m| H$mo dU©Z H$a| Omo nXmW© Va§Jm| H$s AdYmaUm 
H$s CËn{Îm Ho$ {bE {Oå‘oXma h¢&

3)	 Establish the continuity equation for probability density.

	 àm{¶H$Vm KZËd Ho$ {bE gmVË¶ g‘rH$aU H$mo ñWm{nV H$a|&

4)	 Prove that Eigen values of Hermitian operation is real.

	 ¶h {gÕ H$[aE {H$ h{‘©{e¶Z g§H$maH$ Ho$ AmBJoZ ‘mZ dmñV{dH$ hmoVo h¢&

5)	 Calculate the minimum energy of a proton moving in a one-

dimensional box 1 Ac  of 1A width. (mass of a proton mp = 1.6 x 

10–27 Kg)

	 1 Ac Mm¡‹S>mB© Ho$ EH$ {d^r¶ ~m°³g ‘| EH$ àmoQ>m°Z H$s Ý¶yZV‘ D$Om© H$s JUZm 
H$a|& (àmoQ>m°Z H$m Ðì¶‘mZ mp = 1.6 x 10–27 Kg)

6)	 What do you mean by degeneracy of an energy level? Explain 

by a proper example.

	 {H$gr D$Om© ñVa H$s An^«ï>Vm go AmnH$m ³¶m A{^àm¶ h¡? EH$ C{MV 
CXmhaU Ûmam g‘PmBE&
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7)	 If L is angular momentum operator of a particle then prove 

that x iL L L'=

	 ¶{X L  {H$gr H$U H$m H$moUr¶ g§doJ g§H$maH$ h¡ V~ {gÕ H$s{OE {H$

	 x iL L L'=

8)	 Write the boundary and continuity conditions on the wave 
functions.

	 Va§J ’$bZ na gr‘mÝV Am¡a gmVË¶ à{V~ÝY H$mo {b{IE&

9)	 Briefly discuss the Stern-Gerlach Expeirment.

	 g§jon ‘| ñQ>Z© JoabH$ à¶moJ H$s {ddoMZm H$s{OE&

	 Section - C	 2 × 7 = 14
(Long Answer 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$s{OE& àË¶oH$ àíZ 7 A§H$m| H$m h¡& 

10)	 Describe the fundamental postulats of Quantum Mechanics.

	 ¹$m§Q>‘ ¶m§{ÌH$s Ho$ ‘yb A{^J«{hVm| H$m dU©Z H$a|&

11)	 Obtain the energy eigenvalues and eigen functions for a 
particle in one dimensional infinite potential well.

	 EH$ {d^r¶ AZ§V {d^d Hy$n ‘o| EH$ H$U Ho$ {bE D$Om© AmBJoZ ‘mZ Am¡a 
AmBJoZ ’$bZ àmá H$a|&
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12)	 Discuss the energy eigenvalues of a non-dimensional simple 

harmonic oscillator.

	 EH$ {d^r¶ gab AmdVu XmobH$ Ho$ D$Om© AmBJoZ ‘mZm| na MMm© H$a| VWm 
BgHo$ {Mag§‘V n[aUm‘m| H$s ³dmQ>§‘ n[aUm‘m| go VwbZm H$s{O¶o&

13)	 Solve the Schrodinger equation for hydrogen atom in spherical 

coordinates.

	 Jmobr¶ {ZX}em§H$m| ‘| hm¶S´>moOZ na‘mUw Ho$ {bE lmoqS>Ja g‘rH$aU H$mo hb 
H$s{O¶o&


