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Seat  
No. 

 
Set P 

 

B.Sc.(Semester - IV) (CBCS) Examination Oct/Nov-2019 
Physics ( Paper - VIII ) 

Modern Physics 
 

Day & Date: Wednesday, 23-10-2019  Max. Marks: 70 
Time: 08:00 AM To 10:30 AM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks. 
                       3) Neat diagrams must be drawn wherever necessary.   
                       4) Use of log table or calculator is allowed. 
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) According to special theory of relativity, the velocity of light in free space  

is _____. 
 

 a) increases b) decreases  
 c) constant d) zero  
      

 2) The inertial frame of reference is _____ Frame of reference.  
 a) an accelerated b) un accelerated  
 c) a steady d) variable  
      

 3) A clock will appear to run more and more slow if the relative velocity between 
clock and observer _____. 

 

 a) decreases b) remains same  
 c) becomes zero d) increases  
      

 4) The Wavelength of matter waves is independent of _____.  
 a) mass b) velocity  
 c) charge d) momentum  
      

 5) The relation between phase velocity (u) and corresponding particle velocity 
(V) is _____. 

 

 a) u = c2/ V  b) u = c/ V   
 c) u = V/c  d) u=c/V2  
      

 6) Maximum number of electrons in any shell is given by _____.  
 a) 2n b) 2n2  
 c) n2 d) n  
      

 7) Spin quantum number associated with single electron is _____.  
 a) zero b) one  
 c) one half d) two  
      

 8) Anamolous Zeeman effect produces when external magnetic field applied 
to spectral lines is _____. 

 

 a) weak b) strong  
 c) zero d) infinite  
      

 9) According to Hund’s rule, the electrons in sub shell have _____ spin 
whenever possible. 

 

 a) parallel b) perpendicular  
 c) crossed d) zero  
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 10) In Compton scattering the wavelength of scattered radiations _____.  
 a) increases b) decreases  
 c) remains same d) becomes zero  
    

 11) The value of change in Compton wavelength dλ = _____.  

 a) 0.0242 A.U  b) 0.242 A.U   
 c) 2.42 A.U d) 24.2 A.U  
      

 12) The phenomenon of division of heavy nucleus into two fragments of nearly 
equal masses is called _____. 

 

 a) nuclear fission b) stripping reaction  
 c) pickup reaction d) None of the above   
      

 13) In chain reaction if effective multiplication factor k = 1, then size and mass 
of core is _____. 

 

 a) critical b) supercritical  
 c) subcritical d) none of these  
      

 14) The common material used as a fuel in reactor is _____.  
 a) Cadmium b) Lanthanum  
 c) Lithium d) Uranium  
      

Q.2 A) Answer the following questions. (Any Four) 08 
  1) State postulates of Einstein’s special theory of relativity.  
  2) Define particle velocity and group velocity.  
  3) State Pauli’s exclusion principle.  
  4) What is L-S coupling?  
  5) Write any one neutron induced nuclear reaction.  
      

 B) Answer the following questions. (Any Two) 06 
  1) Write note on time dilation.  
  2) Write note on space quantization.  
  3) Explain Chain reaction.  
     

Q.3 A) Answer the following questions. (Any Two) 08 
  1) Deduce an expression for variation of length with velocity.  
  2) Explain construction and working of Stern and Gerlach experiment.  
  3) A particle is moving with velocity of 150m/s. Calculate group velocity 

and phase velocity of matter waves associated with particle. 
 

     

 B) Answer the following questions. (Any One) 06 
  1) Derive Einstein’s mass- energy relation.  
  2) Explain quantum number associated with vector atom model.  
     

Q.4 A) Answer the following questions. (Any Two) 10 
  1) Obtain an expression for relativistic variation of mass with velocity.  
  2) Explain Bohr’s quantum condition on the basis of matter waves.  
  3) What is nuclear reactor? Explain construction and working of reactor.  
     

 B) Answer the following questions. (Any One) 04 
  1) Describe an experimental verification of Compton effect.  
  2) Write note on atomic energy in India.  
     

Q.5 Answer the following questions. (Any Two) 14 
 1) Explain Michelson Morley experiment and obtain equation for fringe shift.  
 2) Describe Debye’s explanation for normal Zeeman effect. Obtain the formula 

for Zeeman shift. 
 

 3) What is Compton effect? Obtain an expression for change in wavelength of 
scattered radiations. 
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