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Note : The question paper is divided into three Sections A, B, 
and C.  Write Answers as per the given instruction.

 You are allowed to use a non-programmable calculator, however, 
sharing of calculator is not allowed.

ZmoQ> : ¶h àíZ nÌ VrZ IS>m| A, ~, Ed§ g ‘| {d^m{OV h¢& àË¶oH$ I§S> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 AmnH$mo {~Zm àmoJ«mq‘J dmbmo Ho$bHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡ 
naÝVw Ho$bHw$boQ>a Ho$ hñVm§VaU H$s AZw‘{V Zhr h¡&

 Section - A 10 x 1 = 10
(Very Short Answer Type Questions (Compulsory))

Note : Answer all questions. As per the nature of the question you 
delimit your answer in word, one sentence or maximum upto 30 
words. Each question carries 01 marks.
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(IÊS> - A)
(A{V bKw CÎma dmbo àíZ (A{Zdm¶©))

ZmoQ> : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A[YH$V‘ 30 eãXm| ‘| n[agr{‘V H$[aE& àË¶oH$ àíZ 
01 A§H$ H$m h¢&

1) (i) Write the statement of Hesinberg uncertainty principle.

  hmB©OoZ~J© H$m A{Z{üVVm H$m {gÕm§V H$m H$WZ {bImo&

 (ii) Write the mathematical form of Wein's displacement law.

  drZ Ho$ {dñWmnZ {Z¶‘ H$m J{UVr¶ ê$n {bImo&

 (iii) Draw the wave function for the simple harmonic oscillator in 

the ground state.

  EH$ gab Amd¥{V XmobH$ Ho$ ‘yb ñVa Ho$ {bE Va§J ’$bZ ~ZmAmo&

 (iv) An eigen function of the operator 
dx
d
2

2

 is ,e x3} =  then find the 

corresponding eigen value.

  g§H$maH$ 
dx
d
2

2

 H$m AmBJ|Z ’$bZ ,e x3} =  h¡ Vmo gå~pÝYV AmBJ|Z 

‘mZ kmV H$amo&

 (v) Quantum mechanical operator corresponding to linear 

momentum is i 4'- . Is this statement true?

  aoIr¶ g§doJ Ho$ g§JV ³dm§Q>‘ ¶m§{ÌH$s g§H$maH$  i 4'-  h¡& ³¶m ¶h 

H$WZ gË¶ h¡?
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 (vi) Eigen value corresponding to parity operator is 5. Is this 

statement true?

  g‘Vm g§ñH$maH$ Ho$ g§JV AmBJ|Z ‘mZ 5 hmoVm h¡& ³¶m ¶h H$WZ 

gË¶ h¡?

 (vii) Write the Schrodinger time independent equation.

  lmoqS>Oa H$mb AZm{lV g‘rH$aU {bImo&

 (viii) Write the normalization condition for wave function.

  Va§J ’$bZ Ho$ {bE àgm‘mÝ¶rH$aU H$s eV© {bImo&

 (ix) What is the value of communication relation ,L Ly y6 @

  {d{Z‘¶ gå~ÝY ,L Ly y6 @ H$m ‘mZ ³¶m hmoJm? 

 (x) What is the de-Broglie hypothesis about matter waves.

  Ðì¶ Va§Jmo Ho$ ~mao ‘| S>r ~«mo½br n[aH$ënZm ³¶m h¡?

 Section - B 4 x 5 = 20
(Short Answer Questions)

Note : Answer any four question. Each answer should not exceed 200 
words. Each question carries 05 marks.

(IÊS> - ~)
(bKw CÎmadmbo àíZ)

ZmoQ> : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXm| ‘o§ n[agr{‘V H$s{OE& àË¶oH$ àíZ 05 A§H$ H$m h¡& 
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2) What do you mean by degeneracy?

 An^«ï>Vm go AmnH$m ³¶m VmËn¶© h¡?

3) Write the conditions for well behaved wave function } .

 gwì¶ìhm[aV Va§J ’$bZ } Ho$ {bE ³¶m eV} h¡?

4) What do you understand by linear operator? Write the properties of 

the linear operator.

 aoIr¶ g§H$maH$ go AmnH$m ³¶m VmËn¶© h¡? aoIr¶ g§H$maH$ Ho$ JwU {b{IE&

5) Prove the following relation , 0L Lz
2 =6 @

 {ZåZ gå~ÝY , 0L Lz
2 =6 @  {gÕ H$amo&

6) What do you mean by stationary states?

 ñWmB© (ñQ>oeZar) AdñWmAmo go AmnH$m ³¶m A{^àm¶ h¡?

7) What do you mean by rotational spectra.

 KyUu ñno³Q´>m go AmnH$m ³¶m A{^àm¶… h¡?

8) Write a note on Planck's radiation law.

 ßbm§H$ H$m {d{H$aU {Z¶‘ na {Q>ßnUr {bImo&

9) Prove that eigen values of Hermitian operator are real.

 {gÕ H$amo H$s h{‘©er¶Z g§H$maH$ Ho$ AmB©J|Z ‘mZ dmñV{dH$ hmoVo h¢&
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 Section - C 2 x 10 = 20

(Long Answer questions)

Note : Answer any two questions. You have to delimit your each answer 

maximum upto 500 words. Each question carries 10 marks.

(IÊS> - g)

(XrK© CÎma dmbo àíZ)

ZmoQ> : {H$Ýhr Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡&

10) Explain the Davission-Germer experiment.

 S>o{dgZ O‘©a à¶moJ H$mo g‘PmAmo&

11) A potential well is given by

 ( ) 0

( )

V x if a x a

V x if x a

< <

>3

= -

=

 Solve the Schrodinger equation for a particle inside the given well 

and obtain the eigen function and eigen values of energy of the 

particle.

 EH$ {d^d Hy$n {ZåZ àH$ma go {X¶m OmVm h¡ :

 ( ) 0

( )

V x if a x a

V x if x a

< <

>3

= -

=

 Vmo {XE {d^d Hy$n ‘| H$U Ho$ {bE lm|S>rÝOa g‘rH$aU H$m hb H$amo VWm 

H$U Ho$ AmB©J|Z ’$bZ VWm D$Om© Ho$ AmB©J|Z ‘mZ kmV H$amo&
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12) One dimensional rectangular potential barrier is given by 

 
( ) 0 0

( ) 0

( )

V x if x

V x V if x a

V x if x a0

<

< <

>

0

=

=

=

 Solve the Schrodinger equation for a particle for the both cases 

E V> 0  and E V< 0

 Here E represents the energy of the particle.

 EH$ {d‘r¶ Am¶VmH$ma {d^d àmMra {ZåZ Xr OmVr h¡&

 
( ) 0

( )

( )

V x

V x V

V x 0

0

=

=

=

   
¶{X
¶{X
¶{X

  
x

x a

x a

0

0

<

< <

>

 EH$ H$U Ho$ {bE XmoZm| pñW{V¶m| E V> 0  VWm E V< 0  Ho$ {bE lmoqS>Ja 

g‘rH$aU hb H$amo&

 ¶hm± E H$U H$s D$Om© H$mo àX{e©V H$aVm h¡&

13) Describe the Stern Gerlach experiment.

 ñQ>Z© Jb}H$ à¶moJ H$m dU©Z H$amo&


