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

Write answers as per the given instructions. You are allowed 

to use a non-programmable calculator, however, sharing of 

calculators is not allowed.

ZmoQ> :  ¶h àíZnÌ "A' "~' VWm "g' VrZ IÊS>m| ‘| {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 10 x 1 = 10

Very short Answer type Questions (Compulsory)

Note :  Answer all questions. As per the nature of the question you 

delimit answer in one word, one sentence or maximum up to 30 

words. Each question carries 1 marks.

701

PH - 11 / 200 / 5  (1) (P.T.O.)



701

PH - 11 / 200 / 5  (2) (Contd.)

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

ZmoQ> :  g^r àíZmo§ Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ 
eãX, EH$ dm³¶ ¶m A{YH$V‘ 30 eãXmo§ ‘o§ n[agr{‘V H$s{OE& àË¶oH$ 
àíZ 1 A§H$ H$m h¡&

1) (i) A nuclear decay reaction is given by n H
1

1 1β υ= + +-  Check 
the possibility of the above reaction? Justify your answer with 
reason.

  Zm{^H$s¶ j¶ A{^{H«$¶m {ZåZ Xr OmVr h¡ >n H
1

1 1β υ= + +-

  Cnamo³V A{^{H«$¶m H$s g§^dmZm H$s Om§M H$amo VWm AnZo CÎma H$mo 
Ý¶m¶mo{MV H$amo&

 (ii) Define the mass defect.
  Ðì¶‘mZ j{V H$mo n[a^m{fV H$amo&
 (iii) What is Betatron condition?
  ~rQ>mQ´>m§Z à{V~§Y ³¶m h¡?
 (iv) What is the value of the amu in Kg?
  EH$ amu H$m ‘mZ Kg ‘| ³¶m hmoJm?

 (v) Gamma rays are electromagnetic rays. Is this statement true?
  Jm‘m {H$aUo {dÚwVMwå~H$s¶ {H$aUo hmoVr h¡& ³¶m ¶h H$WZ gË¶ 

h¡?
 (vi) Define nuclear fusion.
  Zm{^H$s¶ g§b¶Z H$mo n[a^m{fV H$s{O¶o&

 (vii) What is the spin quantum number of proton?
  àmoQ>moZ H$m pñnZ ³dm§Q>‘ g§»¶m ³¶m hmoVr h¡?

 (viii) What is the function of control rods in nuclear reactor?
  Zm{^H$s¶ ^Å>r ‘o {Z¶§ÌH$ N>S>mo H$m ³¶m H$m¶© hmoVm h¡?
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 (ix) If the quadrupole moment of nucleus is zero then what will be 
shape of nucleus.

  ¶{X Zm{^H$ H$m MVwY«w©dAmKyU© eyÝ¶ hmo Vmo Zm{^H$ H$s AmH¥${V {H$g 
àH$ma H$s hmoJr?

 (x) If baryon quantum number is 1 and strangeness quantum 
number is – 2, then what is the hypercharge quantum number.

  ¶{X ~o[aAm|Z ³dm§Q>‘ g§»¶m 1 h¡ VWm {d{MÌVm ³dm§Q>‘ g§»¶m – 2 
h¡ Vmo hmBna Amdoe ³dm§Q>‘ g§»¶m ³¶m h¡?

   Section - B 4 x 5 = 20
(Short Answer type Questions)

Note :  Answer any 4 questions. Each answer should not exceed 200 
words. Each question carries 5 marks.

(IÊS> - ~)
bKw CÎmadmbo àíZ

ZmoQ> :  {H$Ýhr§ 4 àíZmo§ Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 200 
eãXmo ‘| n[agr{‘V H$s{O¶o& àË¶oH$ àíZ 5 A§H$ H$m h¡&

2) Explain the asymmetry energy term in semi empirical binding energy 

formula.

 AY© AmZw^m{dH$ ~§YZ D$Om© gyÌ Ag‘{‘Vm COm© nX H$mo g‘PmAmo&

3) Explain the of proton neutron hypothesis of the nucleus.

 Zm{^H$ Ho$ àmoQ>moZ Ý¶yQ́>m°Z n[aH$ënZm H$mo g‘PmAmo&

4) What do you men by nuclear fission?

 Zm{^H$s¶ {dI§S>Z go ³¶m VmËn¶© h¡?

5)  Write the properties of the nuclear force.
 Zm{^H$s¶ ~b Ho$ JwUm| H$mo {bImo&



701

PH - 11 / 200 / 5  (4) (Contd.)

6) Half life time of radium is 1600 years. How much part radio active 

nuclei will remain undecayed after 6400 years.

 ao{S>¶‘ H$s AY© Am¶w 1600 df© h¡, Vmo 6400 df© nümV ao{S>¶mo g{H«$¶ Zm{^H$ 

H$m {H$VZm ^mJ A{dKQ>rV ahoJm&

7)  What do you mean by secondary cosmic rays?

 {ÛVr¶H$ A§V[aj {H$aUm| go AmnH$m ³¶m VmËn¶© h¡? 

8) Explain the Lepton number and its conservation.

 bonQ>moZ g§»¶m VWm BgHo$ g§ajU H$mo g‘PmAmo&

9) Explain the Radioactivity of the law of exponential decay.

 ao{S>¶mo g{H«$¶Vm H$m MaKmVm§H$s j¶ {Z¶‘ H$mo g‘PmAmo&

   Section - C 2 x 10 = 20
(Long Answer Questions)

Note :  Answer any 2 questions. You have to delimit your each answer 

maximum up to 500 words. Each question carries 10 marks. 

(IÊS> - g)

(XrK© CÎmar¶ àíZ)

ZmoQ> :  {H$Ýhr§ 2 àíZ H$m CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  500 

eãXmo ‘| n[agr{‘V H$s{O¶o& àË¶oH$ àíZ 10 A§H$m| H$m h¡&

10) Describe the electric quadrupole moment of nucleus and give its 

significance.

  Zm{^H$s¶ {dÚwV MVwY«wd AmKyU© H$m dU©Z H$amo VWm BgH$s ‘hÎmm Xr{OE&
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11) Explain the following:

 {ZåZ H$mo g‘PmAmo&

 (i) Nuclear density and nuclear charge distribution

  Zm{^H$s¶ KZËd VWm Zm{^H$s¶ Amdoe {dVaU

 (ii) Van de Graff machine

   dmZ S>r J«m’$ ‘erZ

12) Draw a neat diagram of proportional counter. Explain its structure 

and working. Describe its uses in particle detection.

 AmZwnm{VH$ J{UÌ H$m ñdÀN> {MÌ ~ZmB¶o& BgH$s g§aMZm d H$m¶©{d{Y H$mo 

g‘PmB¶o& H§$U g§gyMZ ‘| BgHo$ Cn¶moJ H$mo ñnîQ> H$s{O¶o&

13) Explain the following:

 {ZåZ H$mo g‘PmAmo&

 (i) Latitude effect on cosmic rays

  A§V[aj {H$aUm| na Ajm§e à^md

 (ii) Fundamental interactions

   ‘wb^wV A§V{H«©$¶mE


