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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¡&

1) (i) What is neutrino?
  Ý¶y{Q´>Zmo ³¶m h¡?
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 (ii) Find out the stable nucleus whose radius is one - third of 
OS189 nucleus.

  Cg ñWm¶r Zm{^H$ H$mo kmV H$s{OE {OgH$s {ÌÁ¶m OS189  Zm{^H$ 
  H$s  1  

 3   h¡?

 (iii) What is the meaning of electric quadruple moment of any 
nucleus?

  {H$gr Zm{^H$ Ho$ d¡ÚwV MVwY©wd AmYyU© H$m ³¶m AW© h¡?

 (iv) Write down Weizsacher’s semiempirical mass formula for 
nucleus.

  Zm{^H$ Ho$ {b¶o {dPoH$a AY© AmZw^m{dH$ Ðì¶‘mZ gyÌ {b{IE&

 (v) Explain Q-value of nuclear reaction.
  Zm{^H$s¶ A{^{H«$¶m Ho$ {bE Q-‘mZ H$s ì¶m»¶m H$s{OE&

 (vi) What is the full form of the NQR.
  NQR nX H$m nyU© ê$n {bImo&

 (vii) Calculate the recoil energy of Au197 whose Moss Bauer 
transition energy is 77.4 Ke V.

  Au197 {OgH$s ‘mgmo~ma g§H«$‘U D$Om© 77.4 Ke V h¡ H$s à{V{jßV 
D$Om© H$s JUZm H$s{OE&

 (viii) What do you mean EPR?
  EPR H$m ³¶m VmËn¶© h¢?

 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¡&
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2) Describe the neutrino hypothesis for explanation of the beta 
decay.

 ~rQ>m j¶ H$mo g‘PmZo Ho$ {b¶o Ý¶yQ´>rZmo n[aH$ënZm H$m dU©Z H$amo&

3) Write a note on ‘‘radiative transitions’’. in nuclei.
 Zm{^H$ ‘| ""{d{H$aUmË‘H$ g§H«$‘mUm|'' na {Q>ßnUr {bImo&

4) Obtain an expression for the total Binding energy of a nucleus 
based on the liquid drop model.

 Ðd ~y±X ‘mS>b Ho$ AmYma na {H$gr Zm{^H$ H$s Hw$b ~ÝYZ D$Om© Ho$ {bE 
ì¶§OH$ àmßV H$s{OE&

5) Discuss the compound nucleus theory of nuclear reaction. 
Give some examples.

 Zm{^H$s¶ A{^{H«$¶mAmo§ Ho$ g§¶w³V Zm{^H$ {gÕmÝV H$s {ddoMZm H$s{OE& 
Hw$N> CXmhaU Xr{OE&

6)	 Explain	the	Bohr	and	wheeler	theory	of	fission.
 {dI§S>Z H$s ~moa VWm ìhrba Ho$ {gÕmÝV H$mo g‘PmAmo&

7) What do you mean by the nuclear isomer shift?
 Zm{^H$s¶ g‘md¶r {dñWmnZ go AmnH$m ³¶m VmËn¶© h¡?

8) Explain the phenomoenon of NQR and compare it with NMR 
and ESR.

 NQR n[aKQ>Zm H$s ì¶m»¶m H$s{OE& Ed‘² BgH$s NMR Ed ESR go 
VwbZm H$s{OE&

9) Describe the spin spin relaxation time mechanisms.

 pñnZ pñnZ {dlm§{VH$mb {H«$¶m {d{Y¶m| H$m dU©Z H$amo&

 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.
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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) Discuss the Gamow theory of a - decay and how it explains 

the main features of a - partied emission process. Write the 

limitations of the theory.

 a - j¶ Ho$ J¡‘m| {gÕmÝV H$s {ddoMZm H$s{OE Ed§ ¶h {H$g àH$ma a - 

H$U CËgO©Z à{H«$¶m Ho$ ‘w»¶ VÏ¶m| H$s ì¶m»¶m H$aVm h¡& {gÕmÝV H$s 
gr‘mAm| H$mo {b{IE&

11) Describe the experimental evidences that support shell model 

the nucleus and the predictions of shell model.

 Zm{^H$ Ho$ {bE e¡b ‘mS>b Ho$ nj ‘| àm¶mo{JH$ VÏ¶m| H$s {ddoMZm H$s{OE& 
Ed§ e¡b ‘mS>b Ho$ CÔoem| H$s {ddoMZm H$s{OE&

12) Explain the construction, principle and working of electron 

scanning microscope.

 ñHo$qZJ Bbo³Q´>moZ gyú‘Xeu H$s ~ZmdQ> {gÕmÝV VWm H$m¶©àUmbr H$mo 
g‘PmAmo&

13)	 Give	 an	 account	 of	 classification	 of	 elementary	 particles.	

Describe with examples the various conservation laws obeyed 

in elementary particle interactions.

 ‘ybH$Um| Ho$ dJuH$aU H$m AmYma Xr{OE& ‘ybH$Um| H$s A{^{H«$¶mAm| ‘o 
nmbZ H$aZo dmbo {d{^ÝZ g§ajU Ho$ {Z¶‘mo§ H$s CXmhaU g{hV {ddoMZm 
H$s{OE&


