
 (B-22) P. T. O. 

S–00    Roll No. ………………….. 

PH–11 

Nuclear Physics 

¼ukfHkdh; HkkSfrdh½ 

Bachelor of Science (BSC–12/16) 

Third Year, Examination, 2018 

Time : 3 Hours   Max. Marks : 40 

Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section „A‟ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Deduce the general equations of successive radioactive 

disintegration. Explain secular and transient 

radioactive equilibrium also plots the curves.  

lrr~ jsfM;ks,fDVo fo?kVu ds lkekU; lehdj.k dk fuxeu 

dhft,A lsdqyj ,oa Vªkft,UV jsfM;ks,fDVo lUrqyu dks xzkQ 

ds lkFk le>kb,A  

2. What is nuclear reaction ? Explain direct and 

compound nucleus hypothesis with suitable examples.  

ukfHkdh; vfHkfØ;k D;k gS \ Rofjr ,oa fefJr ukHkdh; 

ifjdYiukvksa dks mnkgj.k lfgr le>kb,A  

3. What is nuclear fission ? Explain nuclear fission on the 

basis of liquid drop model. Why is fission of 2 3 5
U  

produced by slow neutron and 2 3 8
U  by fast neutrons ?  

ukfHkdh; fo[k.Mu D;k gS \ nzo cw¡n ekWMy ds vk/kkj ij 

ukfHkdh; fo[k.Mu dks le>kb,A crkb, fd 2 3 5
U  dk 

fo?kVu eUn U;wVªkWu ls ,oa 2 3 8
U  dk fo?kVu rhoz U;VªkWuksa 

ls D;ksa gksrk gS \ 
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4. Discuss the classification of elementary particles. What 

are the conservative laws governing elementary 

particles ? 

izkjfEHkd d.kkas ds oxhZdj.k dh O;k[;k dhft,A izkjfEHkd 

d.kksa ij ykxw gksus okys laj{k.k fu;e D;k gSa \ 

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section „B‟ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Complete the following reactions : 

(i) 2 5 1 3 2
11 7 1 6

C l H S   .........  

(ii) 2 3 1 2 8
01 4 1 3

S i H A l    ...... 

(iii) 9 4
24

B e H e   ........ + 1
0

n   

(iv) 6 7 1
03 3

L i ..... B e n     

fuEufyf[kr vfHkfØ;kvksa dks iwjk dhft, % 

(i) 2 5 1 3 2
11 7 1 6

C l H S   .........  

(ii) 2 3 1 2 8
01 4 1 3

S i H A l    ...... 

(iii) 9 4
24

B e H e   ........ + 1
0

n   

(iv) 6 7 1
03 3

L i ..... B e n     
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2. What is Q-value of a nuclear reaction and how can it 

be determined ?  

ukfHkdh; vfHkfØ;k dk Q eku D;k gS rFkk bls dSls Kkr 

fd;k tkrk gS \ 

3. Calculate the binding energy per nucleon in 4
2

H e . 

(given M
p

  1.00728 u, M
n

= 1.00867 u and M 

 4
2

H e  = 4.002603 u).    

4
2

H e  esa dh cU/ku ÅtkZ izfr U;wfDyvkWu dh x.kuk dhft,A 

¼fn;k gS % 4
2

H e  izksVkWu ,oa U;wVªkWu ds nzO;eku Øe’k% 

4-002603] 1-00728 vkSj 1-00867u gSa½A  

4. Write down the basic assumptions of liquid drop 

model. Explain its usefulness in understanding the 

nuclear phenomena.  

nzo cw¡n ekWMy dh vo/kkj.kk fyf[k,A ukfHkdh; ?kVukvksa dks 

le>us esa bldh D;k mi;ksxrk gS \ 

5. Discuss the principle of gas ionization detector ? What 

advantages has it over other type of nuclear detector ? 

xSl vk;fur lalwpd ds fl)kUr dh foospuk dhft,A nwljs 

lalwpdksa dh rqyuk esa budk D;k ykHk gS \ 

6. Discuss the conservation laws which govern nuclear 

reactions.  

ukfHkdh; vfHkfØ;k esa ykxw gksus okys laj{k.k fu;eksa dh 

foospuk dhft,A  
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7. What are anti-particles ? Explain with special reference 

to positron and antipositron ?  

,fUVd.k D;k gSa \ fo’ks”k :i esa ikWftVªkWu o ,fUV&ikWftVªkWu 

ds lUnHkZ ysrs gq, budks ifjHkkf”kr dhft,A  

8. A 10 MeV -particle is made to hit a 2 0 6

8 2
P b  target. 

Approximately what percentage of the -energy will 

be consumed in giving motion to the centre of mass ? 

10 MeV dk &d.k 2 0 6

8 2
P b  ds y{; ls Vdjkrk gSA &d.k 

nzO;eku dsUnz dh xfr esa yxHkx fdrus izfr’kr ÅtkZ [kpZ 

djsxk \ 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section „C‟ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Indicate whether the following statements are True or False : 

bafxr dhft, fd fuEufyf[kr dFku lR; gSa ;k vlR; % 

1. The average binding energy per nucleons of a nucleus 

is : 

(a) 8 eV 
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(b) 8 keV 

(c) 8 MeV 

(d) 8 GeV 

ukfHkd ds izfr U;wfDyvkWu vkSlr cU/ku ÅtkZ gksrh gS % 

¼v½ 8 eV 

¼c½ 8 keV 

¼l½ 8 MeV 

¼n½ 8 GeV 

2. In SI base units, 1 Bq is equal to : 

(a) 10 disintegration per second  

(b) 1.5 disintegration per second 

(c) 0.01 disintegration per second 

(d) 1 disintegration per second 

1 Bq ,l- vkbZ- ek=d esa cjkcj gksrk gS % 

¼v½ 10 fo?kVu izfr lsd.M 

¼c½ 1-5 fo?kVu izfr lsd.M 

¼l½ 0-01 fo?kVu izfr lsd.M 

¼n½ 1 fo?kVu izfr lsd.M 

3. If the half-life of radioactive Cobalt-60 is 4.3 years, 

then what fraction of the original sample will be after 

22 years ? 

(a) 
1

3 2
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(b) 
1

1 6
  

(c) 
1

8
  

(d) 
1

4
  

;fn jsfM;ks/kehZ dksckYV&60 dh v)Z vk;q 4-3 o”kZ gS] rks 22 

o”kks± ds ckn vius ewy uewus dk fdruk ‘ks”k jgsxk \ 

¼v½ 
1

3 2
 

¼c½ 
1

1 6
 

¼l½ 
1

8
 

¼n½ 
1

4
 

4. Meson has a mass nearly :  

(a) 1 a.m.u. 

(b) 274 a.m.u. 

(c) 10.013 a.m.u. 

(d) 0.025 a.m.u. 

eslu ds nzO;eku yxHkx %  

¼v½ 1 a.m.u. 

¼c½ 274 a.m.u. 

¼l½ 10.013 a.m.u. 

¼n½ 0.025 a.m.u. 
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5. The nucleus A
Z

X  in the nuclear reaction 

4 1 4 A 1
2 7 Z 1

H e N X H    is : 

(a) 1 6
7

N   

(b) 1 7
7

N   

(c) 1 6

8
O   

(d) 1 7

8
O   

ukfHkdh; vfHkfØ;k 4 1 4 A 1
2 7 Z 1

H e N X H    esa ukfHkd 

A
Z

X  gS % 

¼v½ 1 6
7

N  

¼c½ 1 7
7

N  

¼l½ 1 6

8
O  

¼n½ 1 7

8
O  

6. If the half-life of a radioactive sample is 40 minutes 

and initial count rate was 1000 per minute, then how 

much time will it take to drop the count rate to 125 per 

minutes : 

(a) 120 minutes 

(b) 90 minutes 

(c) 30 minutes 

(d) 60 minutes 
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;fn ,d jsfM;ks/kehZ rRo dh v)Z&vk;q 40 feuV gSA bl rRo 

dks 1000 izfr feuV ls 125 izfr feuV ?kVus rd fdruk 

le; yxsxk \ 

¼v½ 120 feuV 

¼c½ 90 feuV 

¼l½ 30 feuV 

¼n½ 60 feuV 

7. If a C-14 has a half life of 5730 years, then how will it 

take for the quantity of C-14 in a sample to drop to 1/8 

of initial quantity ?  

(a) 4
2 .5 8 1 0  years  

(b) 4
1 .4 4 1 0  years 

(c) 4
1 .7 2 1 0  years 

(d) 4
2 .5 8 1 0  years 

;fn C-14 dh v)Z vk;q 5730 o”kZ gS] rks bl C-14 uewus dh 

izkjfEHkd ek=k ds 1/8 {k; gksus esa le; yxsxk % 

¼v½ 4
2 .5 8 1 0  o”kZ 

¼c½ 4
1 .4 4 1 0  o”kZ 

¼l½ 4
1 .7 2 1 0  o”kZ 

¼n½ 4
2 .5 8 1 0  o”kZ 
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8. Process by which energy is released in sun ? 

(a) Fission  

(b) Haber‟s process  

(c) Fusion  

(d) Radioactivity  

lw;Z ls fuEufyf[kr esa ls fdl fof/k ls ÅtkZ fudyrh gS \ 

¼v½ fo?kVu 

¼c½ gScj fof/k 

¼l½ lay;u 

¼n½ jsfM;ks,fDVfoVh 

9. In NaI(Tl) detector Tl works as : 

(a) wavelength shifter  

(b) quencher  

(c) dynodes  

(d) multiplier  

NaI(Tl) fMVsDVj esa Tl dk dk;Z gS % 

¼v½ rjaxnS?;Z fl¶Vj 

¼c½ DosUpj  

¼l½ Mk;uksM~l 

¼n½ xq.kd  

10. Which of the following statement is not true about  

-radiation ?  

(a) It is produced by unstable nuclei.  
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(b) It can ionize gases.  

(c) It can be deflected by a magnetic field.  

(d) It is a short wavelength EM photon   

fuEufyf[kr dFku esa ls dkSu&lk &fofdj.k ds ckjs esa lp 

ugha gS \ 

¼v½ ;g vfLFkj ukfHkd }kjk fufeZr gSA  

¼c½ ;g vk;ksukbt xSlsl dj ldrs gSaA  

¼l½ ;g ,d pqEcdh; {ks= ls gVk;k tk ldrk gSA  

¼n½ ;g ,d y?kq rjaxnS?;Z EM QksVkWu gSA 
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