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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 10 × 1 = 10
(Very Short Answer Type 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 CÎma dmbo 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) Write the Wien's displacement law of radiation.

  {d{H$aU Ho$ drZ Ho$ {dñWmnZ {Z¶‘ H$mo {bImo&

 (ii) Write the compton shift formula.

  H$månQ>Z {dñWmnZ gyÌ {b{IE&

 (iii) Write the normalization condition for wave function Ψ. 

  Va§J ’$bZ Ψ Ho$ àgm‘mÝ¶rH$aU à{V~ÝY {bImo&

 (iv) What is the value of [x, py]?

  [x, py] H$m ‘mZ ³¶m hmoVm h¡?

 (v) "Probability of finding the particle at the ends of one dimensional 

potential box is zero."  Is this statement true?

  ""EH$ {d{‘¶ {d^d ~m³g Ho$ {gamo na H$U Ho$ nm¶o OmZo H$s g§^mdZm 
eyÝ¶ hmoVr h¡&'' ³¶m ¶h H$WZ gË¶ h¡?

 (vi) What is the zero point energy of the one dimensional harmonic 

oscillator?

  EH$ {d{‘¶ Xmo{bÌ H$s eyÝ¶ {~ÝXþ D$Om© ³¶m hmoVr h¡?

 (vii) If Azimuthal quantum number l = 2, then what are possible 
values of magnetic quantum number m?

  ¶{X {XJ§er ³dm§Q>‘ g§»¶m l = 2 hmo Vmo Mwå~H$s¶ ³dm§Q>‘ g§»¶m m Ho$ 
g§^d ‘mZ ³¶m h¡?

 (viii) What is the selection rule for ∆J in pure rotational spectra of 
molecules?

  AUwAmo Ho$ ewÕ KyU©Z ñno³Q´>m Ho$ {bE ∆J H$m M¶Z {Z¶‘ ³¶m h¡?
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 (ix) Write the name of the experiment which verifies the hypothesis 
of De-Broglie.

  Cg à¶moJ H$m Zm‘ {b{IE {Oggo S>r-~«mo½br n[aH$ënZm H$m gË¶mnZ 
hmoVm h¡&

 (x) For three dimensional cubic potential box, quantum numbers 
corresponding to given quantum state are 1, 1, 2 then what is the 
degeneracy of the state?

  {XE JE {Ì{d{‘¶ KZr¶ {d^d ~m°³g Ho$ {bE Xr JB© ³dm§Q>‘ AdñWm 
Ho$ g§JV ³dm§Q>‘ g§»¶m 1, 1, 2 h¡ Vmo Cg AdñWm H$s An^«ï>Vm ³¶m 
hmoJr?

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

Note: Answer any four questions. Each answer should not exceed 
200 words. Each question carries 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 5 A§H$m| H$m h¡&

2) Explain the Planck's Radiation law. 
 ßbm§H$ Ho$ {d{H$aU {Z¶‘ H$mo g‘PmAmo&

3) What do you mean by probability current density?
 àm{¶H$Vm Ymam KZËd go AmnH$m ³¶m VmËn¶© h¡?

4) Prove that eigen value of Hermitian operator is real.
 ¶h {gÕ H$[aE {H$ h{‘©Q>r g§H$maH$ H$m AmBJoZ ‘mZ dmñV{dH$ hmoVm h¡&
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5) Explain the Boundary and continuity conditions on the wave function.
 Va§J’$bZ na gr‘mÝV Am¡a gm§VË¶ à{V~ÝY H$mo g‘PmAmo&

6) Explain the alpha decay on the basis of quantum theory.
 Aë’$m j¶ H$mo ³dm§Q>‘ {gÕm§V Ho$ AmYma na g‘PmAmo&

7) Describe the energy levels of one dimensial Harmonic Oscillator.
 EH$ {d{‘¶ Amd¥{Îm Xmo{bÌ Ho$ D$Om© ñVamo H$mo g‘PmAmo&

8) Discuss the different series in the spectra of Hydrogen atom.
 hmBS´>moOZ na‘mUw Ho$ ñno³Q´>m ‘| {d{^Þ lo{U¶m| H$s {ddoMZm H$amo&

9) What do you understand by spin orbit coupling? Explain it.
 pñnZ H$jm ¶w½‘Z go AmnH$m ³¶m A{^àm¶… h¡ Bgo g‘PmAmo&

 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 10 
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 10 A§H$m| H$m h¡& 

10) Describe the Stern-Gerlach experiment. How does it explain the 

concept of electron spin?

 ñQ>Z© JaboH$ à¶moJ H$m dU©Z H$amo& ¶h Bbo³Q´>mZ pñnZ Ho$ {gÕmÝV H$s 
{H$g Vah go {ddoMZm H$aVm h¡?
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11) What do you mean by photoelectric effect? Compare the success of 

Quantum theory over failure of classical theory in explanation of the 

photoelectric effect. 

 àH$me {dÚwV à^md go AmnH$m ³¶m VmËn¶© h¡? àH$me {dÚwV à^md 
H$mo g‘PmZo ‘| {Magå‘V {gÕmÝV H$s Ag’$bVm d ³dm§Q>‘ {gÕm§V H$s 
g’$bVm H$s VwbZm H$amo&

12) Explain the step potential when energy of the incident particle is 
larger than height of the potential step.

 O~ Amn{VV H$U H$s D$Om© {d^d gr‹T>r H$s D±$MmB© H$s VwbZm ‘| A{YH$ 
hmo Vmo Cg pñW{V ‘| {d^d gr‹T>r H$mo g‘PmAmo&

13) (i)  What are the fundamental postulates of quantum mechanics? 
Explain it.

 (ii)  What do you mean by parity operator? Prove that eigen value of 
parity operator is ±1.

 (i)  ³dm§Q>‘ ¶m§{ÌH$s Ho$ ‘yb A{^J¥{hV ³¶m h¡? Bgo g‘PmAmo&

 (ii)  no[aQ>r g§H$maH$ go AmnH$m ³¶m VmËn¶© h¡? ¶h {gÕ H$s{OE {H$ 
no[aQ>r g§H$maH$ Ho$ AmBJoZ ‘mZ ±1 hmoVm h¡&


