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

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

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

 AmnH$mo {~Zm àmoJ«mq‘J dmbo Ho$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 8 x 2 = 16
(Very Short Answer Type Questions (Compulsory))

Note : Answer all questions. As per the nature of the question you 
delimit your answer in one word, one sentence or maximum up 
to 30 word. Each question carries 2 marks.
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(IÊS> - A)
(A{V bKw CÎma dmbo àíZ (A{Zdm¶©))

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

1) (i) What are the lepton number and Baryon number for positron?

  nmoOrQ´>mZ Ho$ {bE bonQ>moZ g§»¶m VWm ~[a¶m|Z g§»¶m ³¶m hmoVr h¡?

 (ii) What is the value of the ratio of Bohr Magneton to Nuclear 

Magneton?

  ~moa ‘o¾oQ>m|Z H$m Zm{^H$s¶ ‘o¾oQ>m|Z Ho$ gmW AZwnmV H$m ‘mZ ³¶m 

hmoJm?

 (iii) Half life of C14 is 6200 years. Calculate the decay constant of 

nucleus.

  C14 H$s AY© Am¶wH$mb 6200 df© h¡ Vmo Zm{^H$ Ho$ j¶ {Z¶Vm§H$ H$s 

JUZm H$amo&

 (iv) Find the binding energy of the deuteron. Here mn = 1.00866 

amu, mass of the Hydrogen atom 1.007825 amu, atomic mass 

of the H12  is 2.014102 amu and amu = 931.5 MeV / c2.

  S²>¶yQ´>mZ H$s ~§YZD$Om© kmV H$amo& ¶hm± mn = 1.00866 amu, hm¶S´>moOZ 

na‘mUw H$m Ðì¶‘mZ 2.014102 amu h¡ VWm amu = 931.5 MeV / c2  

 (v) Suppose Nucleus having atomic mass number 224 decays and 

one alpha particle is emitted. Q value of the reaction is 5MeV. 

Calculate the kinetic energy of the emitted alpha particle in Joule.
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  EH$ Zm{^H$ {OgH$m na‘mUw Ðì¶‘mZ g§»¶m 224 h¡& ¶h EH$ Aë‹’$m 

H$U H$m j¶ H$aVm h¡& Bg Zm{^H$s¶ A{^{H«$¶m H$s Q H$m ‘mZ 

5MeV h¡ Vmo CËg{O©V Aë‹’$m H$U H$s J{VO COm© Oyb ‘| kmV H$amo&

 (vi)	 Define	the	Curie	in	terms	of	activity.

  g{H«$¶Vm Ho$ nXm| ‘| ³¶yar H$mo n[a^m{fV H$amo&

 (vii) A nuclear decay reaction is given by n p ee
1"y+ + -

  Check the possibility of the above reaction? Justify your answer 

with reason. 

  Zm{^H$s¶ j¶ A{^{H«$¶m {ZåZ Xr OmVr h¡  n p ee
1"y+ + -

  Cnamo³V A{^{H«$¶m H$s g§^mdZm H$s Om§M H$amo VWm AnZo CÎma H$mo 

Ý¶m¶mo{MV H$amo&

 (viii) What is the magnitude of the spin angular momentum of 

neutron?

  Ý¶yQ´>m°Z Ho$ pñnZ H$moUr¶ g§doJ H$m n[a‘mU ³¶m hmoVm h¡?

 Section - B 4 x 8 = 32
(Short Answer Questions)

Note : Answer any four questions. Each answer should not exceed 200 
words. Each question carries 08 marks.

(IÊS> - ~)
(bKw CÎma dmbo àíZ)

ZmoQ> : {H$Ýhr 4 àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 200 
eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 08 A§H$m| H$m h¢&
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2) Write a note on the range of alpha particle.

 Aë’$m H$Um| H$s namg na {Q>ßnUr {bImo&

3) What do you mean by Nuclear quadrupole moment?

 Zm[^H$s¶ MVwY«w©d AmKyU© go AmnH$m ³¶m VmËn¶© h¡?

4) Explain the selection rules for gamma emission.

 Jm‘m CËgO©Z Ho$ {bE M¶Z {Z¶‘m| H$mo g‘PmAmo&

5) What do you mean by the Nuclear isomer shift?

 Zm{^H$s¶ g‘md¶r {dñWmnZ (Nuclear isomer shift) go AmnH$m ³¶m 

VmËn¶© h¡?

6) What do you understand by conservation of parity in nuclear 

reactions?

 Zm{^H$s¶ A{^{H«$¶mAmo ‘| noarQ>r g§ajU go AmnH$m ³¶m VmËn¶© h¡?

7) Write a note on the nuclear radius.

 Zm{^H$s¶ {ÌÁ¶m na {Q>ßnUr {bImo&

8) Write a note on the Spin and half life time of the neutron.

 Ý¶yQ´>m°Z Ho$ pñnZ VWm AY© Am¶w na {Q>ßnUr {bImo&

9) Describe the spin spin relaxation time mechanisms.

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

 Section - C 2 x 16 = 32

(Long Answer Questions)

Note : Answer any 2 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© CÎma dmbo àíZ)

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

eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àý 16 A§H$ H$m h¡&

10) Explain the construction, working of the Scintillation detectors.

 Scintillation g§gyMH$ H$s ~ZmdQ> VWm H$m¶©{d{Y H$mo g‘PmAmo&

11) Explain the following phenomena

 (i) Compton Scattering

 (ii) Pair production

 {ZåZ à^md H$mo g‘PmAmo :-

 (i) H$månQ>Z {djonZ

 (ii) ¶w½‘ CËnmXZ

12) Describe the Semi empirical mass formula for nucleus. 

 Zm{^H$ Ho$ {bE AY© AmZw^m{dH$ Ðì¶‘mZ gyÌ H$m dU©Z H$amo&

13) Explain the construction, principle and working of the electron 

scanning electron microscope.

 ñHo$qZJ Bbo³Q´>moZ gyú‘eu H$s ~ZmdQ>, {gÕm§V VWm H$m¶©àUmbr H$mo 

g‘PmAmo&


