Atoms, Molecules and Nuclei

One mark each.

1. Define half life period of a radioactive material.

2. The half life period of radioactive substance is 30 days. What is the time taken for ¾  th of the original material to disintegrate ?
 





              (93)

3.   Why do all electrons emitted during β decay not have same energy ?   
  
             (96)  

4.   Write one equation representing nuclear fusion.



   
              (96)

5.   Compare the radii of two nuclei with mass no. 19 and 27 respectively.                                      (2000)

6. Why is the penetrating power of gamma rays very large ?  


                   (Comp 98)

7. Why is nuclear fusion not possible in the laboratory ?  



      (Comp 98)

8. Define the term activity of a radio nuclide






(07)

Two marks each

1.   Explain how Rutherford’s experiment on scattering of alpha particles led to the estimation of the size of the nucleus.




    




 (93)

2.   Draw the graph showing the variation of binding energy per nucleon with mass number. Write two main inferences drawn from the graph.

   




  (94)

3.   You are given two nucleides  3X7 and3Y4.







( i )   Are they the isotopes of the same element ? Why ?





( ii )   Which one of the two is likely to be more stable ? Give reason.    


 (95)

4.  Define disintegration constant and mean life of a radioactive substance. Give the unit for each.
(97)

5.  Calculate the half life of a radioactive substance , if its activity drops to 1/16 th of its initial value in 30 years.






   



  (98)

6.   Draw a diagram to show the variation of binding energy per nucleon  with mass number for different nuclei. State with reason why light nuclei usually undergo nuclear fusion.


 (2001)

7. The activity of a radioactive element drops to 1/16 th of its initial value in 32 years. Find the mean life of the sample.








      ( Comp 97 )

8. Sketch the graph between B.E. per nucleon with mass number . Write two main inferences drawn from the graph.
  







                          (Comp)

9. Explain with an example, whether the neutron-proton ratio in a nucleus increases or decreases due to beta decay.









                 (03)
10. Draw a graph showing the variation of potential energy between a pair of nucleons as a function of their separation. Indicate the regions in which the nuclear force is (i) attractive (ii) repulsive.     (07)



Three marks each.

1.  Calculate the BE / nucleon of 26 Fe 56.

( Given m (26 Fe 56) = 55.934932 amu.

m( Neutron)  = 1.008665 amu

m( Proton)    = 1.008655 amu. )





 
    (95,04)

2.   Explain Rutherford’s experiment on the scattering of  particles and state the  significance of the results.








   
  (96)

3.   A radioactive nucleus A decays as follows.







     1e0



α

A                                 A1    


      A2
If  the mass number and atomic number of A2 are 176 and 71 respectively, what are the mass numbers and atomic numbers of A1 and A ?Which of these three elements are isobars ?     (99)

3. Define half life period of a radioactive sample. Which of the following radiation α rays, β rays, γ rays

( i )  are similar to X rays ?

( ii ) are easily absorbed by matter ?

( iii ) travel with greatest speed ?

( iv ) are similar in nature to cathode rays ?

4. Calculate the energy released in the following nuclear reaction :

   3Li6  + 0n1                   2He4 + 1H3

( Given,   mass   of     3Li6  = 6.015126u

                mass of   0n1       = 1.008665u

                mass of  2He4    = 4.002604u



mass of   1H3     =  3.016049u



1 atomic mass unit (1u) = 931 MeV ) 




       (2002)

6.  What is meant by the term ‘radioactive’ decay ?  The isotope 235 U 92  decays successively to form
 234 U 92 , 234 Pa 91 , 230 Th 90 and 226 Ra 88. Find the radiations emitted in these four steps. 



 





 
           ( comp 02 )

7.  Explain energy generation in the Sun giving the necessary fusion reaction. Why are these reactions not possible easily in laboratory ?





           ( Comp 97 )

8.  A neutron strikes a 5B10 nucleus with the subsequent emission of an alpha particle .Write the corresponding  nuclear reaction. Find the atomic number and the chemical name of the remaining nucleus.









(Comp)

9.  When the solar spectrum is observed by means of a spectroscope, a number of dark lines crossing the spectrum are observed. What are these lines called? What is their origin ? What information is obtained by studying these lines ?






(Comp 98)

10. Define the terms : half life period and decay constant of a radioactive sample. Derive the relation between these terms.







(04)


11. Draw the energy level diagram showing the emission of  ( particles followed by ( rays by a 60 Co 27 nucleus.

Plot the distribution of kinetic energy of ( - particles and state why the energy spectrum is continuous.









(05)

12. A radio active sample contains 2.2 mg of pure 11C6 which has half life period of 1224 s. Calculate

a) the number of atoms present initially.








b) b) the activity when 5(g of the sample will be left.


13. A neutron is absorbed by a 6Li3 nucleus with the subsequent emission of an alpha particle.


(a)   Write the corresponding nuclear reaction.

             (b)  Calculate the energy released, in MeV, in this reaction.

               Given mass 6Li3  = 6.015126u ; mass(neutron) = 1.0086654 u;


    Mass 9 alpha particle = 4.0026044 u; and mass (triton) = 3.0100000u
                 Take 1u = 931MeV /C2







(06)

14.   Draw the graph to show the variation of binding energy per nucleon with mass number with different   atomic nuclei. Calculate the BE / nucleon of 20Ca 40.

( Given m (20Ca 40) = 39.962589u.

m( Neutron)  = 1.008665 u,  m( Proton)    = 1.007825 u. )




(07)
15. If the nucleons of a nucleus are separated far apart from each other, the sum of masses of all these    nucleons is larger than the mass of the nucleus. Where does this mass difference come from ?

Calculate the energy released if 238U nucleus emits an alpha particle.
    Atomic mass of  238U = 238.0508u.
    Atomic mass of  238Th = 234.04363u.

    Atomic mass of  alpha particle = 4.00260u.

        And iu = 931MeV/C2.








(07)
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