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Note: The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions. In case 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 b|& 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) What is the order of nuclear density?
  Zm{^H$s¶ KZËd H$m ‘mZ ³¶m hmoVm h¡?

 (ii) What do you mean by the tensor forces?
  Q>|ga ~bm| go Amn ³¶m g‘PVo h¢?

 (iii) What is the value of 1H2 magnetic moment?
  1H2 Ho$ Mwå~H$s¶ AmKyU© H$m ‘mZ ³¶m hmoVm h¡?

 (iv) Write the magic numbers.
  OmXþB© g§»¶mAm| H$mo {b{IE&

 (v) What do you understand in the binding energy?
  ~§YZ D$Om© go Amn ³¶m g‘PVo h¢?

 (vi) What is the physical importance of the Pauli’s principle?
  nmCbr {gÕmÝV H$m ^m¡{VH$ ‘hËd ³¶m h¡?

 (vii) What is the selection rule for ∆J for rotational spectra of 
diatomic molecule.

  {Ûna‘mUwH$ AUw Ho$ {bE KyU©Z ñno³Q´>m Ho$ {bE M¶Z (daU) {Z¶‘ 
∆J Ho$ {bE ³¶m hmoJm?

 (viii) Write the full form of FTIR spectroscopy.
  FTIR ñno³Q´>moñH$monr H$m nyU© ê$n {b{IE&

 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.
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(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) Discuss the general nature of the force between nucleons.
 Ý¶yp³bAmZ Ho$ ‘Ü¶ H$m¶©aV ~b H$s gm‘mÝ¶ àH¥${OV H$mo g‘PmB¶o&

3) Explain that deuterm is admixure of S and D states.
 S²>¶yQ´>mo‘ S d D AdñWm H$m {‘lU h¡& BgH$mo g‘PmBE&

4)	 Briefly	explain	the	one	boson	exchange	potential	with	suitable	
diagrams.

 C{MV {MÌU Ho$ ‘mÜ¶‘ go EH$ ~m°gmoZ AmXmZ àXmZ {d^d H$mo g§jon ‘| 
g‘PmAmo&

5) Discuss the salient features of the Fermi theory of β-decay.
 ~rQ>m j¶ Ho$ ’$‘u {gÕmÝV H$s ‘w»¶ ~mV| g‘PmB¶o&

6) Explain the space quantization of atomic orbits.
 na‘mpÊdH$ H$jH$m| Ho$ AmH$me ³dm§{Q>H$aU H$mo g‘PmBE&

7) Discuss the origin of the Anomalous Zeeman effect.
 EZm‘bg Or‘mZ à^md Ho$ CÎmn{Îm H$maH$ ~VmB¶o&

8)	 What	do	you	mean	by	stark	effect	 in	Hydrogen	atom.	Briefly	
explain it.

 hmBS´>moOZ na‘mUw ‘| ñQ>mH©$ à^md go Amn ³¶m g‘PVo hmo& Bgo g§jon ‘| 
g‘PmAmo&

9) Explain the pure vibrational spectra of molecules.
 AUwAm| Ho$ ewÕ H$ånZ ñno³Q´>m H$mo g‘PmBE&
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 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© 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) Explain the expression of the semi empirical mass formula. 
Explain the origin of each term occuring in it.

 go‘r AmZw^m{dH$ Ðì¶‘mZ gyÌ H$mo g‘PmAmo& Bg‘o AmZodmbmo àË¶oH$ nX 
H$mo g‘PmB¶o&

11) Draw the block diagram of a scintillation counter. Explain the 
construction and working of this counter. Also explain the 
desirable characteristics of Luminescent materials.

 {gpÝQ>boeZ JUH$ H$m ãbmH$ {MÌ ~ZmBE& BgHo$ ~ZmdQ> d H$m¶©{d{Y 
H$mo g‘PmBE& VWm à{V{XpßVerb nXmW© Ho$ Amdí¶H$ bjUm| H$mo ^r 
g‘PmBE&

12) What do you mean by Raman effect? Explain the classical 
theory of Raman effect.

 a‘Z à^md go Amn ³¶m g‘PVo hmo? a‘U à^md Ho$ {Magå‘V {gÕmÝV 
H$mo g‘PmBE&

13) What do you mean by the Born-oppenheimer approximation? 
Also discuss its importance.

 ~m°Z Am°nZhr‘a AZw‘mZ go Amn ³¶m g‘PVo hmo BgH$s Cn¶mo{JVm H$mo 
g‘PmB¶o&


