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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 mark.

	 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 the usefulness of control rods in nuclear reactor?

		  Zm{^H$s¶ ^Å>r ‘§o {Z¶ÝÌH$ N>‹S>m| H$s ³¶m Cn¶mo{JVm h¡?

	 (ii)	 What does mean by term isobars in nuclear physics?

		  nX g‘^mar go Zm{^H$s¶ ^m¡{VH$s ‘| ³¶m VmËn¶© h¡?

	 (iii)	 ‘‘Leptons are Bosons’’. Is this statement true?

		  ""boßQ>moZ ~mogmoZ hmoVo h¢&'' ³¶m ¶h H$WZ gË¶ h¡?

	 (iv)	 If Quadrupole moment of nucleus is zero, then what will 
be shape of nucleus?

		  ¶{X Zm{^H$ H$m MVwY©«wd AmKyU© eyÝ¶ hmo Vmo Zm{^H$ H$s AmH¥${V ³¶m 
hmoJr?

	 (v)	 What is the value of Baryon number for Baryons?

		  ~o[aAmZ Ho$ {bE ~o[aAmZ g§»¶m H$m ‘mZ ³¶m hmoVm h¡?

	 (vi)	 What does mean by nuclear fusion?

		  Zm{^H$s¶ g§b¶Z go ³¶m VmËn¶© h¡?

	 (vii)	What is the ratio of radii of nuclie which have mass 
numbers 27 and 64.

		  CZ Zm{^H$mo§ H$s {ÌÁ¶mAm| H$m AZwnmV ³¶m hmoJm {OZH$s Ðì¶‘mZ 
g§»¶m±E 27 VWm 64 h¢?

	 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¡&
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2)	 Explain the main properties of nuclear force.

	 Zm{^H$s¶ ~b Ho$ ‘w»¶ JwUm| H$mo {b{IE&

3)	 Explain the latitude effect on cosmic rays.

	 AÝV[aj {H$aUmo§ na Ajm§e à^md H$mo g‘PmBE&

4)	 Explain the variation of nuclear binding energy with mass 
number A.

	 Ðì¶‘mZ g§»¶m A Ho$ gmW Zm{^H$s¶ ~§YZ D$Om© Ho$ n[adV©Z H$mo g‘PmBE&

5)	 Derive the betatron condition.

	 ~rQ>mQ´>mZ eV© H$mo ì¶wËnÝZ H$[aE&

6)	 What do you mean by Quarks? Write the main properties of 
Quarks.

	 ³dmH©$ go AmnH$m ³¶m VmËn¶© h¡? ³dmH$m] Ho$ ‘w»¶ JwUY‘m] H$mo {b{IE&

7)	 Explain the nuclear parity.

	 Zm{^H$s¶ g‘Vm H$mo g‘PmBE&

8)	 ‘‘Electron cannot reside inside the nucleus’’. Justify the above 

statement with uncertainty principle.

	 ""Zm{^H$ Ho$ ^rVa Bbo³Q´>mZ Zht ah gH$Vm h¡''& A{ZpíMVVm Ho$ {gÕmÝV 
Ho$ AmYma na Cnamo³V H$WZ H$mo Ý¶m¶mo{MV H$s{OE&

9)	 Explain the term Asymmetry Energy in semiempirical mass 
formula.

	 AY©AmZw^m{dH$ Ðì¶‘mZ gyÌ ‘| Ag‘{‘VVm D$Om© nX H$mo g‘PmBE&
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	 Section - C	 2 × 14 = 28
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
14 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 14 A§H$m| H$m h¡& 

10)	 Explain the construction and working of Thomson mass 
spectrograph.

	 Wmo‘gZ Ðì¶‘mZ ñno³Q´>mJ«m’$ H$s ~ZmdQ> VWm H$m¶©àUmbr H$mo g‘PmBE&

11)	 What are fundamental interactions? Explain Lepton number 
conservation law, Baryon number conservation law, 
conservation of strangeness number, conservation law of 
isospin.

	 ‘yb^yV AÝV©{H«$¶mE± ³¶m hmoVr h¢? boßQ>mZ g§»¶m, g§ajU {Z¶‘, ~o[a¶mZ 
g§»¶m g§ajU {Z¶‘, {d{MÌVm g§»¶m g§ajU {Z¶‘, AmBgmopñnZ g§ajU 
{Z¶‘ H$mo g‘PmBE&

12)	 (i)	 Describe the various components of a nuclear reactor.

		  Zm{^H$s¶ ^Å>r Ho$ {d{^ÝZ KQ>H$m| H$m dU©Z H$[aE&

	 (ii)	 What do you understand by packing fraction of nucleus.

		  Zm{^H$ Ho$ g§Hw$bZ JwUm§H$ go Amn ³¶m g‘PVo hmo?

13)	 (i)	 Explain the primary and secondary cosmic rays.

		  àmW{‘H$ VWm {ÛVr¶H$ AÝV[aj {H$aUm| H$mo g‘PmBE&
	 (ii)	 Explain the similarities between liquid drop and nucleus.

		  Ðd ~yÝX d Zm{^H$ Ho$ ‘Ü¶ g‘mZVmE± g‘PmBE&


