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Note: The question paper is divided into three sections A, B and 

C. Write answers as per the given instructions. Incase of any 
discrepancy, the English Version will be final for all purposes. 
Check your paper code and paper title before starting the 
paper. Calculators are not allowed.

{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& {H$gr ^r {dg§J{V H$s 
pñW{V ‘| A§J«oOr ê$n hr ApÝV‘ ‘mZm Om¶oJm& àíZ nÌ ewê$ H$aZo go 
nyd© àíZnÌ H$moS> d àíZnÌ erf©H$ Om±M bo& Ho$bHw$boQ>a H$s AZw‘{V 
Zht h¡&

 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.
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 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) In nuclear radius parameter is Ro = 1.1 fm then what is the 

radius of the nucleus having atomic mass number 27.

  ¶{X Zm{‘H$s¶ {ÌÁ¶m àmMmb Ro = 1.1 fm h¡ Vmo Cg Zm{‘H$ H$s 
{ÌÁ¶m ³¶m hmoJr {OgH$m na‘mUw Ðì¶‘mZ  g§»¶m 27 h¡&

 (ii) Write down the formula for Electric quadrupole moment of 

nucleus.

  Zm{‘H$ Ho$ d¡ÚwV MVwY«w©d AmKyU© H$m gyÌ {b{IE&

 (iii) Write down Fermi age equation.

  ’$‘u EoO g‘rH$aU {b{I¶o&

 (iv) What do you mean by nuclear binding energy?

  Zm{^H$s¶ ~§YZ D$Om© go AmnH$m ³¶m VmËn¶© h¡?

 (v) Mention any two popular methods that are employed in 

controlling the temperature in instruments.

  S>rEggr (DSC) CnH$aUm| ‘| Vmn{Z¶pÝÌV H$aZo Ho$ {bE H$m‘ ‘| 
{b¶o OmZodmbr Xmo à‘wI {d{Y¶m± ~VmB¶o&

 (vi) What is the full form of NMR?

  NMR H$m nyU© én {b{IE?
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 (vii) Suppose Nucleus having atomic mass number 224 

decays and alpha particle is emitted. Q value of reaction 

is 5 Mev. Calculate the kinetic energy of the emitted alpha 

particle in Joule.

  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 
5 Mev h¡ Vmo CËg{O©V Aënm H$U H$s J{VO D$Om© Oyb ‘| kmV 
H$amo&

 (viii) If baryon quantum number is 1 and strangeness quantum 

number is -2, then what is the hyper charge quantum 

number?

  ¶{X ~oarAmoZ ³dm§Q>‘ g§»¶m 1 h¡ VWm {d{MÌVm ³dmQ>§‘ g§»¶m -2 
h¡ Vmo hmBna Amdoe ³dm§Q>‘ g§»¶m ³¶m 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¡&

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

 ~rQ>m j¶ H$mo g‘PmZo Ho$ {bE Ý¶y{Q´>Zmo n[aH$ënZm H$m dU©Z H$amo&

3)	 Briefly	 describe	 the	 various	 effects	 associated	 with,	 when	

radiation of different energies interact with matter.
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 O~ {d{^ÝZ D$Om©Amo Ho$ {d{H$aU nXmW© go AÝ¶moÝ¶ {H«$¶m H$aVo h¡ Vmo 
Bggo gå~pÝYV {d{^ÝZ à^mdm| H$m g§jon ‘| dU©Z H$a|&

4) What is chemical shift? Discuss its application.

 amgm¶{ZH$ {dñWmnZ ³¶m h¡? BgHo$ Cn¶mo{JVm H$s {ddoMZm H$s{OE&

5) Discuss the principle of electron microscopy.

 Bbo³Q´>mZ gyú‘XeuVm {gÕmÝV H$s {ddoMZm H$s{OE&

6) Explain the NMR Spectra of pure methyl alcohol at low 

temperature.

 H$‘ Vmn naewÕ {‘WmBb EëH$mohb Ho$ (NMR) Zm{^H$s¶ Mwå~H$s¶ AZwZmX 
ñno³Q´>‘ H$mo g‘PmAmo&

7) Describe the spin spin relaxation time mechanisms.

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

8) Write down a short note on nuclear shell model.

 Zm{^H$s¶ eob ‘m°S>b na EH$ g§{jßV à{Q>ßnUr {bI|&

9) Discuss what is meant by neutron leakage rate and thermal 

diffusion length.

 Ý¶yQ´>mZ jaU Xa Ed Vmnr¶ {dgaU… bå~mB© H$m ³¶m AW© h¡& {ddoMZm 
H$s{OE&

 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$aZm h¡& àË¶oH$ àíZ 16 A§H$m| H$m h¡& 

10) Discuss the Gamow theory of alpha decay and how it explains 

the main features of α-particle emission process. Write the 

limitations of the theory.

 Aë’$m j¶ Ho$ J¡‘mo {gÕmÝV H$s {ddoMZm H$s{OE Ed§ ¶h {H$g àH$ma 
α-H$U CËgO©Z à{H«$¶m Ho$ ‘w»¶ VÏ¶mo H$s ì¶m»¶m H$aVm h¡& {gÕmÝV 
H$s gr‘mAm| H$mo {b{I¶o&

11)	 Define	term	binding	energy	and	binding	energy	per	nucleon.	

Draw the graph showing the variation between the average 

binding energy per nucleon and mass number. Using the 

graph explain the stability of the nucleus.

 ~ÝYZ D$Om© Ed§ ~ÝYZ D$Om© à{V Ý¶yp³bAm°Z H$s ì¶m»¶m H$amo& Am¡gV 
~ÝYZ D$Om© à{V Ý¶yp³bAm°Z Ed Ðì¶‘mZ g§»¶m Ho$ ~rM n[adV©Z àXqeV 
H$aZodmbm J«m’$ Ir{M¶o& Bg J«m’$ H$mo H$m‘ ‘o boVo hþE Zm{‘H$ Ho$ ñWm{¶Ëd 
H$s ì¶m»¶m H$s{OE&

12) What is moss baver effect? Describe the experimental set. Upto 

study	 the	mossbaver	 effect.	 Explain	 briefly	 how	mossbaver	

spectrum can be obtained using this setup.

 ‘mog~ma à^md ³¶m h¡? ‘mog~ma à^md H$m AÜ¶¶Z H$aZo Ho$ {bE Amdí¶H$ 
àm¶mo{JH$ ì¶dñWm H$m {ddaU H$s{OE& Bg àm¶mo{JH$ ì¶dñWm go ‘mog~ma 
ñno³Q´>‘ {H$g àH$ma àmßV {H$¶m Om gH$Vm h¡ g§{jßV ‘| ì¶m»¶m H$amo&
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13) What do you mean by ESR phenomenon? Explain the working 

of	the	ESR	spectrometer.	How	are	hyperfine	interaction	studied	

from ESR spectrum?

 ESR à^md go AmnH$m ³¶m VmËn¶© h¡? ESR ñno³Q´>mo‘rQ>a H$s H$m¶© 
àUmbr H$mo g‘PmAmo& ESR ñno³Q´>‘ go, A{V gyú‘ A§V{H«©$¶m H$m AÜ¶¶Z 
{H$g àH$ma go {H$¶m Om gH$Vm h¡&


