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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 8 × 2 = 16
(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 2 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 
2 A§H$m| H$m h¡&
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1) (i) What do you mean by velocity dependent potential?

  doJ na {Z^©a {d^d go Amn ³¶m g‘PVo h¢?

 (ii) Why there is no existence of the excited state of 1H
2 nuclei.

  1H
2 Zm{^¶ H$s H$moB© CÎmo{OV AdñWm Zht hmoVr h¡ ³¶m|?

 (iii) What is the need of particle acceleration?

  H$Um| H$mo Ëd[aV H$aZo H$s Amdí¶H$Vm ³¶m h¢?

 (iv) Explain the continuous nature of the b - particle spectrum.

  b - H$Um| Ho$ ñno³Q´>‘ H$s gVV àH¥${V H$mo g‘PmB¶o&

 (v) What are the main short comings of the Bohr - Sommer 

field theory?

  ~moa - gmo‘a ’$sëS> {gÕm§V H$s ³¶m ‘w»¶ H$‘r¶m± h¡?

 (vi) Write the Born - Oppenheimer abbreviations.

  ~m°Z© - Am°noZ hrZa g‘rH$aU H$mo {b{IE&

 (vii) What do you mean by stark effect?

  ñQ>mH©$ à^ma go AmnH$m ³¶m VmËn¶© h¢?

 (viii) What is the full form of FTIR?

  FTIR H$m nyU© ê$n ³¶m h¡?
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 Section - B 4 × 8 = 32
(Short Answer Questions)

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 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 8 A§H$m| H$m h¡&

2) Calculate the angular momentum and poverty of 41Ca nuclei?
 41Ca  Zm{^H$ H$m H$moUr¶ g§doJ d g‘Vm kmV H$s{OE&

3) Explain that the nuclear - nucleon interaction is spin dependent.
 Ý¶ypåb¶moZ - Ý¶ypÝV¶moZ AÝV©{H«$¶m MH«$U na {Z^©a h¡ g‘PmB¶o&

4) What informations we get from the low energy n-p scatterings?
 {ZåZ D$Om© n-p  àH$sX{Z go h‘o ³¶m OmZH$mar¶m± {‘bVr Wr?

5) Discuss the charge and energy dependences of the compton 
effect, pair production and photoelectron effect.

 H$m°ånQ>Z à^md, ¶w½‘ CËnmXZ d ’$moQ>mo Bbo{³Q´>H$ à^md H$s Amdí¶H$ COm© 
{Z^©aVm H$mo ~VmB¶o&

6) Explain the Frank condon principle.
 ’«o$ÝH$ H$moÝS>moZ {gÕmÝV g‘PmAmo&

7) Describe the working of G.M. counter.
 Or. E‘. J{U¶ H$m¶©àUmbr H$mo d{U©V H$s{OE&

8) Explain the origin of the Lamb shift.
 boå~ à^md Ho$ CËn{Îm H$maU H$mo g‘PmB¶o&

9) What do you mean by Hyperfine structure of spectral line?
 ñno³Q´>b aoImAm| Ho$ A{Vgyú‘ g§aMZm go AmnH$m ³¶m VmËn¶© h¡?
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 Section - C 2 × 16 = 32
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
16 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 16 A§H$m| H$m h¡& 

10) What are the properties of the nuclear force? Write the form of 
nuclear potential and explain each term occuring in it.

 Zm{^H$s¶ ~b H$s àH¥${V ³¶m h¡& Zm{^H$s¶ {d^d H$mo {b{IE d BgH$s 
àË¶oH$ nX H$mo g‘PmB¶o&

11) What do you mean by the anomalous zeeman effect. Discuss 
the zeeman pattern of the resonance liner (D1 and D2) of Na 
atom.

 AàH¥$V Or‘mZ à^md go Amn ³¶m g‘PVo h¡& Na na‘mUw H$s Aà^md 
aoImAm| (D1 d D2) Ho$ Or‘mZ àmñ¶ H$mo g‘PmB¶o&

12) Explain the rotational spectra of diatomic molecule?

 {Ûna‘mUwH$ AUw Ho$ {bE KyU©Z ñno³Q´>m H$mo g‘PmAmo&

13) Explain the following for nucleus-

 Zm{^H$ Ho$ {ZåZ H$mo g‘PmAmo-
 (i) Nuclear radius and nuclear density

  Zm{^H$ {ÌÁ¶m VWm Zm{^H$s¶ KZËd
 (ii) Parity, Magnetic moment

  g‘Vm, Mwå~H$s¶ AmKyU©


