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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. Explain the theory of successive disintegration of 

radioactive decay. What do you mean by radioactive 

equilibrium ? Obtain the condition for secular and 

transient equilibrium. 

jsfM;ks,fDVo {k; ds Øec) fo[kafMr gksus ds fl)kUr dh 

O;k[;k dhft,A jsfM;ks,fDVo lkE;rk ls vki D;k le>rs  

gSa \ lsdqyj ,oa Vªkaft,UV lkE;rk dh ‘krZ n’kkZb,A 

2. Write an essay on cosmic rays, convering the nature of 

primary and secondary cosmic rays. Discuss the theory 

of their formation. What are cosmic showers ?  

ykSfdd fdj.kksa ij ,d fuca/k fyf[k,] izkFkfed vkSj 

ek/;fed ykSfdd fdj.kksa dh izd`fr dks doj dhft,A muds 

xBu ds fl)kUr ij ppkZ dhft,A dkWfLed ckfj’k D;k gSa \ 

3. What are nuclear forces ? Explain the salient features 

of nuclear forces. Describe Yu Kawa theory of nucleon 

forces and show that minimum meson mass is 

specified by 
R

h
m

c
  (where R is range of nuclear 

force and c is speed of light). 

ukfHkdh; cy D;k gSa \ ukfHkdh; cyksa dh eq[; fo’ks”krk,¡ 

le>kb,A ukfHkd cyksa ds ;w dkok fl)kUr dk o.kZu dhft, 

vkSj fn[kkb, fd U;wure eslu nzO;eku 
R

h
m

c
  }kjk 
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fufnZ”V fd;k x;k gS ¼tgk¡ R ukfHkdh; cy dh lhek gS vkSj 

c izdk’k dh xfr gS½A 

4. Discuss the principle and working of scintillation 

detector. Explain the solid scintillation counter and its 

resolution. Why thallium (T1) is used in NaI Crystal ? 

flafVys’ku fMVsDVj ds fl)kUr vkSj dke ij ppkZ dhft,A 

Bksl flafVys’ku dkmaVj vkSj bldk fjtksY;w’ku le>kb,A 

NaI fØLVy esa FkSfy;e (T1) dk bLrseky D;ksa fd;k tkrk 

gS \ 

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. What are nucleons ? Discuss the concept of binding 

energy of the nucleus. Also explain the binding energy 

curve. 

U;wfDy;kWu D;k gksrs gSa \ ukfHkd dh ca/ku ÅtkZ dk fl)kUr 

dh O;k[;k dhft, rFkk ca/ku ÅtkZ oØ le>kb,A 

2. What is liquid drop model ? How is it used to explain 

the fission phenomenon ? 

nzO; cw¡n ekWMy D;k gS \ ukfHkdh; fo[k.Mu dh ?kVuk dks 

dSls ifjHkkf”kr djrk gS \ 
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3. The half life of radium is 1590 years. After how many 

years 1 gm of the pure element (i) be reduced to one 

centigram (ii) lose one centigram ? 

jsfM;e dh v)Z vk;q 1590 lky gSA fdrus le; ckn 1 xzke 

‘kq) /kkrq (i) ?kVdj ,d lsaVhxzke gks tk,xh (ii) ,d 

lsaVhxzke de gks tk,xh \ 

4. Write short notes on the following : 

(a) Nuclear quadrupole moment and its importance 

(b) Spin and isospin 

(c) Parity 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 

¼v½ U;wfDy;j prq”in ?kw.kZu vkSj bldk mi;ksx 

¼c½ pØ.k vkSj leHkkfjd izpØ.k 

¼l½ lekurk 

5. Explain the method used to determine the masses of 

charged and neutral pions. 

vkosf’kr ,oa rVLFk ik;ksu ds nzO;eku Kkr djus esa mi;ksx 

gksus okys fof/k;ksa dks le>kb,A 

6. Determine the possible values of spin of 
– 

meson by 

the means of the reaction : 

p n


       

vfHkfØ;k p n


      ds }kjk 
  eslksu dk 

lEHkkfor pØ.k Kkr dhft,A 
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7. Compete the following reactions : 

(i) 
1 4 1 4

6 7
C N + ... . . . . . . . . +  v   

(ii) 
2 2 2 2

1 1 1 0
N a N a +  + ...........e


   

(iii) 
2 3 8 2 3 4

9 2 9 0
U T h + ........... +  Q   

(iv) 
8 1 8 1

3 1 3 6
R b + ...... . . . . . K r + v   

fuEufyf[kr vfHkfØ;kvksa dks iw.kZ dhft, % 

(i) 
1 4 1 4

6 7
C N + ... . . . . . . . . +  v   

(ii) 
2 2 2 2

1 1 1 0
N a N a +  + ...........e


   

(iii) 
2 3 8 2 3 4

9 2 9 0
U T h + ........... +  Q   

(iv) 
8 1 8 1

3 1 3 6
R b + ...... . . . . . K r + v  

8. 0
  and K

0
 mesons both decay mostly to 

  and 
 . 

Why the mean life time of  0 2 3
1 0 s


  and K

0
 (0.89 × 

10
– 10

 s) is different ? 

0
  ,oa 0

K  estksu vf/kdrj 
  vkSj 

  esa {k; gksrs gSa] 

rks budh vkSlr vk;q  0 2 3
1 0 s


  o 

 0 1 0
K 0 .8 9 1 0 s


  fHkUu D;ksa gS \ 
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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 

1. The International System of units (SI) of radioactivity 

is : 

(a) Becquerel 

(b) Curie 

(c) Fermi 

(d) Moles 

vUrjkZ”Vªh; ek=d iz.kkyh esa jsfM;ks lfØ;rk dk ek=d gS % 

¼v½ fcD;wjy 

¼c½ D;wjh  

¼l½ QehZ  

¼n½ eksy 

http://www.uouonline.com

http://www.uouonline.com

http://www.uouonline.com
http://www.uouonline.com


 [ 7 ] S-550 

 (A-27)   P. T. O. 

2. The mass number of a radioactive element after 

emitting an alpha particle is : 

(a) Remains unchanged 

(b) Increases by one 

(c) Increases by three 

(d) Decreases by four 

,YQk d.k mlftZr djus ij ,d jsfM;ks lfØ; rRo dh 

nzO;eku la[;k gksrh gS % 

¼v½ vifjofrZr 

¼c½ ,d ls c<+rk gS 

¼l½ rhu ls c<+rk gS 

¼n½ pkj ?kV tkrk gS 

3. If mH is the atomic mass of Hydrogen, mn is the mass 

of a neutron and M is the atomic mass of the atom, 

which of the following is the mass defect formula ? 

(a)  m = Z.mH + N.mn – M 

(b)  m = Z.mH + N.mn + M 

(c)  m = Z.mH – N.mn – M 

(d)  m = Z.mH – N.mn + M 

;fn 
H

m  gkbMªkstu dk ijek.kq nzO;eku gS] 
n

m ,d U;wVªkWu 

dk nzO;eku gS] vkSj M  ijek.kq ds ijek.kq nzO;eku gS] rks 

fuEufyf[kr esa ls dkSu&lk nzO;eku {kfr dk lw= gS \ 

¼v½  m = Z.mH + N.mn – M 

¼c½  m = Z.mH + N.mn + M 

¼l½  m = Z.mH – N.mn – M 

¼n½  m = Z.mH – N.mn + M 

http://www.uouonline.com

http://www.uouonline.com

http://www.uouonline.com
http://www.uouonline.com


 [ 8 ] S-550 

 (A-27)  

4. Which type of radiation is stopped by a sheet of  

paper ? 

(a) Alpha particle  

(b) Beta particle 

(c) Gamma ray 

(d) X-ray 

dkxt+ dh lhV }kjk fdl izdkj dk fofdj.k #d ldrk  

gS \ 

¼v½ vYQk d.k 

¼c½ chVk d.k 

¼l½ xkek fdj.k 

¼n½ X&fdj.k 

5. Which of the following about the gamma ray is true ? 

(a) It carries a postitive charge 

(b) It carries a negative charge 

(c) It can the deflected by magnetic and electric 

fields 

(d) It has zero rest mass and a neutral charge 

fuEufyf[kr esa ls dkSu&lk xkek fdj.k ds fy, lR; gS \ 

¼v½ ;g /ku vkosf’kr gS 

¼c½ ;g _.k vkosf’kr gS 

¼l½ ;g oS|qr ,oa pqEcdh; {ks= esa fo{ksfir gks tkrk gS 

¼n½ ;g ‘kwU; fojke nzO;eku ,oa vu vkosf’kr gS 
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6. This reaction 
42 3 1

1 2 01
H H H e  +  n   is called : 

(a) Fusion 

(b) Fission 

(c) Alpha decay 

(d) Gamma decay 

;g vfHkfØ;k dgykrh gS % 

42 3 1
1 2 01

H H H e  +  n   

¼v½ lay;u 

¼c½ fo[k.Mu 

¼l½ vYQk {k; 

¼n½ xkek {k; 

7. Conservation laws that describe events involving the 

elementary particles include the conservation of : 

(a) energy 

(b) linear and angular momentum 

(c) baryon and lepton numbers 

(d) All of these are correct 

izkFkfed d.kksa ls tqM+h ?kVukvksa dk o.kZu djus okys fu;eksa 

esa ‘kkfey laj{k.k jgrk gS % 

¼v½ ÅtkZ 

¼c½ js[kh; ,oa dks.kh; laosx 

¼l½ cSjksu ,oa ysIVkWu la[;k,¡ 

¼n½ ;g lc lgh gaS 
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8. The nuclear radius of 
2 7

1 3
A l  is approximately : 

(a) 1.05 fm 

(b) 3.60 fm 

(c) 0.350 fm 

(d) 11.2 fm 

2 7

1 3
A l  ukfHkd dh f=T;k yxHkx gS % 

¼v½ 1.05 fm 

¼c½ 3.60 fm 

¼l½ 0.350 fm 

¼n½ 11.2 fm 

9. An antiproton is an atomic particle that has : 

(a) the mass of a proton and the charge of an electron 

(b) the mass of an electron and the charge of a proton 

(c) the mass of a neutron and the charge of a proton 

(d) the mass of a proton and the charge of a neutron 

,d ,aVhizksVksu ,d ijek.kq d.k gS ftleas gksrk gS % 

¼v½ ,d izksVkWu dk nzO;eku vkSj ,d bysDVªkWu dk vkos’k 

¼c½ ,d bysDVªkWu dk nzO;eku vkSj ,d izksVkWu dk vkos’k 

¼l½ ,d U;wVªkWu dk nzO;eku vkSj ,d izksVkWu dk vkos’k 

¼n½ ,d izksVkWu dk nzO;eku vkSj ,d U;wVªkWu dk vkos’k 
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10. Which of the following is not a type of radiation 

detector ? 

(a) GM detector 

(b) Proportional detector 

(c) Semiconductor detector 

(d) Flame emission detector 

fuEUkfyf[kr esa ls dkSu&lk fofdj.k lalwpd ugha gS \ 

¼v½ th- ,e- lalwpd 

¼c½ vkuqikfrd lalwpd 

¼l½ v/kZpkyd lalwpd 

¼n½ ykS mRltZu lalwpd 
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