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

Write answer 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 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 words. Each question carries 2 marks.

 IÊS> - "A'
(A{V bKw CÎma dmbo àíZ (A{Zdm¶©))

{ZX}e : g^r àíZm| H$m CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$[aE& àË¶oH$ 
àíZ 2 A§H$m| H$m h¡&
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1) (i) Write down Geiger - Nuttal relation between λ and R.

  λ Ed§ R H$s ~rM JmBJa-ZQ>b gå~ÝY {bImo&

 (ii) Check whether  following reaction is allowed or for bidden 

  po o o
"π λ π+ +-

  {ZåZ A{^{H«$¶m AZw‘V h¡ ¶m Zhr Om±M H$s{OE&
  po o o

"π λ π+ +-

 (iii) Given 10Ne20 is 19.9924 a.m.u., using conversion factor 

obtain its binding energy is MeV. mn = 1.00866 a.m.u. 

and mp = 1.007825 a.m.u. and 1 a.m.u. = 931.5 MeV/c2.

  10Ne20  H$s ~ÝYZ D$Om© MeV ‘| àmá H$s{OE ê$nmÝVaU JwUm§H$ 
Cn¶moJ ‘o boH$aHo$ {X¶m hþAm h¡ 10Ne20 H$m Ðì¶‘mZ 19.9924 a.m.u. 

mn = 1.00866 a.m.u., mp = 1.007825 a.m.u. Ed§ 
  1 a.m.u. = 931.5 MeV/c2.

 (iv) Write down the formula for Electric quadrapole moment of 

nucleus.

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

 (v) Write down Fermi age equation.

  ’$‘u EoO g‘rH$aU {b{I¶o&

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

controlling the temperature in DSC instruments.

  S>rEggr CnH$aUm| ‘o Vmn{Z¶pÝÌV H$aZo Ho$ {bE H$m‘ ‘o {bE 
OmZodmbr Xmo à‘wI {d{Y¶m± ~VmB¶o&
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	 (vii)	 If	spin-lattice	relaxation	time	is	0.1	sec	find	the	spread	in	

the upper energy level (h = 6.63 × 10–34JS)

  CÀM D$Om© ñVa ‘| ’¡$bmd kmV H$s{OE ¶{X pñnZ-OmbH$ 
{dlmpÝVH$mb H$m ‘mZ 0.1 sec hmo&

	 (viii)	Define	gyro	magnetic	ratio	(g).

  Om¶amo Mwå~H$s¶ AZwnmV (g) H$mo n[a^m{fV H$amo&

 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 CÎma dmbo àíZ)

{ZX}e : {H$Ýhr Mma àíZm| Ho$ 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)	 Write	about	fine	structure	of	α - spectrum and its importance.

 α - ñào³Q>‘ H$s gyú‘ g§aMZm Ho$ ~mao ‘| {bImo Ed§ BgHo$ ‘hÎd H$mo 
g‘PmAmo&

3) Write a note on ‘radiative transitions’ in nuclei.

 Zm{^H$ ‘| ""{d{H$aUmË‘H$ g§H«$‘Umo'' na {Q>ßnUr {bImo&

4) Discuss about the nature of the nuclear forces.

 Zm{^H$sn ~bmo H$s àd¥{Îm H$s {ddoMZm H$s{OE&

5) What is the basic difference between liquid drop model and 

shell model of the Nucleus.

 Zm{^H$ Ho$ Ðd ~yÝX ‘mS>b Ed e¡b ‘mS>b ‘| ‘w»¶ AÝVa ³¶m h¡?
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6)	 Define	Q-value	of	a	nuclear	reaction	and	derive	an	expression	

for it.

 Zm{^H$s¶ A{^{H«$¶m Ho$ {bE Q ‘mZ H$mo n[a^m{fV H$amo Ed§ BgHo$ {bE 
ì¶§OH$ CËnÞ H$amo&

7) 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&

8) Discuss the principle of electron microscopy.

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

9) Explain the NMR spectra of pure methyl alcohol at low 

temperature.

 H$‘ Vmn na ewÕ {‘WmBb EëH$mohb Ho$ NMR Zm{^H$s¶ Mwå~H$s¶ AZwbmX 
ñno³Q´>‘ H$mo g‘PmAmo&

 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© CÎma dmbo àíZ)

{ZX}e  : {H$Ýhr Xmo àíZm| Ho$ 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$ H$m h¡&
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10) Give the fermi theory of β - decay. Discuss how it explains the 

important features of β - spectrum.

 β - j¶ Ho$ ’$‘u {gÕmÝV H$mo à{Vnm{XV H$s{OE& ¶h {H$g àH$ma β - 
ñno³Q´>‘ Ho$ ‘w»¶ VÏ¶m| H$s ì¶m»¶m H$aVm h¡?

11)	 Define	 the	 term	 binding	 energy	 and	 bending	 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 àX{e©V 
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 mossbaver effect ? Describe the experimental set-up 

to	study	the	mossbaver	effect.	Explain	briefly	how	mossbaver	

spectrum can be obtained using this set-up.

 ‘mog~ma à^md ³¶m h¡? ‘mog~ma à^md H$m AÜ¶¶Z H$aZo Ho$ {bE Amdí¶H$ 
àm¶mo{JH$ goQ> An (ì¶dñWm) H$m {ddaU H$s{OE& Bg àm¶mo{JH$ ì¶dñWm 
(goQ>-An) go ‘mog~ma ñno³Q´>‘ {H$g àH$ma àmá {H$¶m Om gH$Vm h¡ 
g§{já ‘| ì¶m»¶m H$amo&

13) Describe the construction and working of a semi conductor 

detector. What are its advantages over other detectors.

 EH$ AY© MmbH$ g§gyMH$ H$s g§aMZm Ed§ H$m¶© àUmbr H$m dU©Z H$amo& AÝ¶ 
g§gyMH$mo H$s VwbZm ‘o BgHo$ ³¶m bm^ h¡&


