
 UNIT - VIII 

(Atom and Nuclei)  
 

 Group-A 1 Mark each 

1. What is the relation between decay constant and half-life of a radioactive element.  

fdlh jsfM;ksa /kehZ rRo ds lanHkZ esa {k; fu;rkad rFkk v)kZ;q ds chp D;k laca/k gS\ 
 

2. What are S.I. units of activity of radioactive elements ? 

jsfM;ks /kehZ rRo dh fØ;k’khyrk dk S.I. ek=d D;k gS\ 
 

3. Is it possible that a nucleus has negative mass defect.  

fdlh ukfHkd esa nzO;eku {kfr dk eku _.kkRed gksuk laHko gS ;k ugha\ 
 

4. What is the ratio of volume of atom to the volume of nucleus ? 

ijekf.od vk;ru rFkk ukfHkdh; vk;ru dk vuqikr D;k gksrk gS\ 
 

5. Write down the names and formula of the three isotopes of Hydrogen.  

gkbMªkstu ds rhu leLFkkfudkas ds uke rFkk lw= fy[ksa\ 
 

6. What is the order of velocity of electron in a H-atom in a ground state.  

gkbMªkstu ijek.kq dh ewy voLFkk esa bysDVªkWu ds xfr dh dksfV D;k gksrh gS\ 
 

7. Name a physical quantity whose dimension are the same as those of plank’s 

constant.  

,d HkkSfrd jkf’k dk uke crk,¡ ftldh foHkk Iykad ds fu;rkad ds leku gksA 
 

8. Which series of H-atom spectrum lies in U.V (Ultra-Violet) region.  

gkbMªkstu ijek.kq ds LisDVªe esa dkSj lh J`a[kyk UV {ks= esa vkrh gS\ 
 

9. What is the ratio of radius of orbits corresponding to first excited state and ground 

state in a H-atom. 

gkbMªkstu ijek.kq dh ewy voLFkk rFkk ÁFke mÙksftr voLFkk esa d{kk dh f=T;kvksa dk eku 

D;k gksrk gS\ 

 

10. What is the value of Rydberg constant ? 

fjMcxZ ds fu;a=d dk eku D;k gksrk gS\ 
 

 Group-B 2 Marks each 

1. Define atomic mass unit (a.m.u). Write its energy equivalent.  

ijek.kq nzO;eku ek=d dh ifjHkk”kk nsa\ blds mtkZ lerqY; dk eku crk,¡\ 
 

2. Explain one similarity and one dissimilarity between nuclear fission and fusion. 

ukfHkdh; fo[kaMu rFkk lay;u ds chp ,d lekurk rFkk ,d vUrj dh O;k[;k dja\ 

  

 



3. How many electrons, protons and neutrons are there in a atomic number 11 and 

mass number 24. 

ijek.kq la[;k 11 rFkk nzO;eku la[;k 24 okys rRo esa bysDVªkWu] ÁksVkWu rFkk U;wVªkWu dh 

la[;k crk,¡\ 

 

4. What is the difference between an electron and a β -particle ? 

bysDVªkWu rFkk β – d.k ds chp D;k vUrj gS\ 
 

5. Give justification of Bohr’s quantum condition by de-Broglie hypothesis. 

Ms&czks;h dh ifjdYiuk ds vk/kkj ij oksV dks DokUVe ÁfrcU/k dh lR;rk dk ijh{k.k djsa\ 
 

6. Distinguish between excitation potential and ionisation potential. 

mÙkstu foHko rFkk vk;ru foHko esa varj Li”V djsa\ 
 

7. Calculate mass defect, binding energy and binding energy per nucleon for a Lithium 

nucleus (Li3
7
) taking its mass = 7.000000 a.m.u. mass of proton = 1.007825 a.m.u. 

and mass of neutron = 1.008665 a.m.u. Take 1 a.m.u. = 931.5 Me Ѵ 

fyfFk;e ds ukfHkd (Li3
7
) ds fy, nzO;eku {kfr] cU/ku mtkZ rFkk cU/ku mtkZ Áfr ukfHkd 

d.k dh x.kuk fuEu vk/kkj ij djsa 

ukfHkd dh ek=k ¾ 7.000000 a.m.u. 

ÁksVkWu dh ek=k ¾ 1.007825 a.m.u. 

U;wVªkWu dh ek=k ¾ 1.008665 a.m.u.           

(1 a.m.u. = 931.5 Me Ѵ ) 

 

 Group-C 3 Marks each 

1. The Half life of Radon is 3.8 days. Calculate how much of 15 milligram of Radon 

will remain after 38 days.  

;fn jsMkWu dks v)kZ;q 3-8 fnu dh gS rks x.kuk djsa fd 38 fnuksa ds cjn 15mg jsMkWu dh 

fdruh ek=k ‘ks”k jgsxh\ 

 

2. You are given two nuclei  X
4

3 and Y
4
3 Explain giving reason, as to which one of the 

two nuclei is likely to be more stable. 

vius nks ukfHkd X4
3 rFkk Y4

3 fn, x;s gSaA dkj.k lfgr O;k[;k djsa fd dkSu lk ukfHkd 

T;knk LFkk;h gks ldrk gS\ 

 

3. What do you understand by atomic number and mass number ? Explain giving 

examples.  

ijek.kq la[;k rFkk nzO;eku la[;k ls D;k rkRi;Z gS\ mnkgj.k lfgr le>k,¡A 

 

4. Distinguish between Isotopes and Isobars. Explain giving examples.   

leLFkkfud rFkk leHkkfjd ds vUrj lksnkgj.k LiLV djasA 

 



5. Define half-life of radioactive substance. Deduce an expression for it. 

fdlh jsfM;ks/kehZ rFkk inkFkZ dh v)kZ;q ifjHkkf”kr djsaA blds fy, ,d O;atd ÁkIr djsaA 

 

6. Draw a plot of potential energy of a pair of nucleons as a function of their 

separation. Write two important conclusions which you can draw regarding the 

nature of nuclear forces.  

ukfHkd d.kksa ds ,d tksM+s ds fy, foyxko rFkk fLFkfrt mtkZ ds chp xkzQ [khapsaA bl xzkQ 

ls ukfHkdh; cyks dh ÁÑfr ds ckjs esa nks egÙoiw.kZ fuLd”kZ dh O;k[;k djsaA 

 

7. Derive an Expression for average life of a radio nuclide. Give its relationship with 

the half-Life. 

fdlh jsfM;ks/kehZ ukfHkd dh vkSlr vk;q ds fy, ,d O;atd ÁkI djsaaA v)kZ;q ds lkFk bldk 

laca/k cryk,¡A 

 

8. A radioactive nucleus ‘A’ undergoes a series of decays according to the following 

scheme : 1 2 3 4A A A A A
α β α ℘→ → → →  

The mass number and atomic number of ‘A’ are 180 and 72 respectively. What are 

these numbers for A1, A2, A3 & A4 

,d jsfM;ks/kehZ ukfHkd (A) dh {k;.k J`a[kyk fuEuor~ gS  

1 2 3 4A A A A A
α β α ℘→ → → →  

;fn A dh nzO;eku la[;k 180 rFkk ijek.kq la[;k 72 gks rks A1, A2, A3 rFkk A4 ds fy, bu 

la[;kvksa dk eku Kkr djsaA 

 

9. Describe Ruther Ford atom model. What are the drawback of this model ? 

jnjQksMZ ds ijek.kq ekWMsy dk o.kZu djsaA bl ekWMsy dh D;k dfe;k¡ gSa\ 

 

10. What is meant by natural Radioactivity ? What type of radiations are emitted ? 

Explain briefly the nature of these radiations.  

ÁkÑfrd jsfM;ks lfØ;rk dk D;k rkRi;Z gS\ blls fdu Ádkj ds fofdj.kksa dk mRltZu gksrk 

gS\ bu fofdj.kksa dh ÁÑfr dh O;k[;k djasA 

 

11. What is meant by nuclear fission and nuclear fusions reaction ?  

ukfHkdh; fo[kaMu ÁfrfØ;k ,oa ukfHkdh; lay;u ÁfrfØ;k ls vki D;k le>rs gSa\ 

 

12. A radioactive substance has a half life period of 30 days. Calculate:   

 (a) Time taken for ¾ of original number of atoms to disintegrate   

 (b) Time taken for 1/8 of the original number of atoms to remain unchanged. 

 

 

 



 ,d jsfM;ks lfØ; inkFkZ dh v)k;q 30 fnu gS%  

 (a) fdrus le; esa ijek.kvksa dh ewy la[;k dk ¾ fgLlk fo[kafMr gksxk\  

 (b) ijek.kqvksa dh ewy la[;k dk ⅛ Hkkx fdrus le; esa ‘ks”k jgsxk\  

13. Define the activity of a radionuclide. Write the S.I. Unit. Give a plot of the activity 

of a radioactive species versus time. 

fdlh jsfM;ksa ukfHkd dh lfØ;rk dh ifjHkk”kk nsaA bl S.I. ek=d fy[ksaA jsfM;ksa lfØ;rk 

rFkk le; ds chp ,d xzkQ [khpsaA     

 

14. Binding energy of O
16

8 and Cl
35

17 are 127.35 Me Ѵ and 289.3 Me Ѵ.  respectively. 

Which of the two nuclei is more stable ? 

O
16

8 rFkk Cl
35

17 dh cU/ku mtkZ dk eku Øe’k% 127-35 Me Ѵ rFkk 289-3 Me Ѵ gSA buesa 

ls dkSu ukfHkd T;knk LFkk;h gS\ 

 

15. Give Bohr’s postulates and explain the enrgy spectral lines of Hydrogen spectrum; 

on the basis of Bohr’s theory. 

cksj dh Lo;a flf);ksa dk mYys[k djs rFkk gkbMªkstu o.kZØe dh o.kZ js[kkvksa dh O;k[;k bl 

vk/kkj ij djsaA 

 

   

 


