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M.Sc.(Physics) (2015 to 2017)      (Sem.–4) 
RADIATION PHYSICS AND NUCLEAR ACCELERATION  

Subject Code : MPH-401 
M.Code : 71692 

Time : 3 Hrs.                                                                    Max. Marks : 100 

INSTRUCTIONS TO CANDIDATES : 
 1. Attempt FIVE questions in ALL including COMPULSORY questions no. 9.  

 

Q1) a) Discuss different nuclear reactions for the detection of slow neutrons. (12) 

 b) Discuss different types of nuclear radiations and their biological effects. (8) 

Q2  a) What is GM counter? Discuss its principle, construction and working. What is dead 
time of GM tube? Also write down limitations of GM counter. (12) 

 b) What is semiconductor detector? Write about its detection mechanism and different 
types of semiconductor detectors. (8) 

Q3 a) Describe principle, construction and working of bubble chamber. (10) 

 b) Write a short note on : 

  i) Wilson cloud chamber  

  ii) Spark chamber. (10) 

Q4 a) Describe the principle, construction and working of betatron. Also derive the betatron 
condition for its proper working. (12) 

 b) Write principle, construction, advantages and disadvantages of linear accelerators. (8) 

Q5 Discuss in detail : 

 a) Pressurized water reactors. (7) 

 b) Boiling water reactors (6) 

 c) Gas cooled reactors. (7) 
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Q6 Write a short note on : 

 a) Neutron monochromators (4) 

 b) Methods for detection of fast netrons. (10) 

 c) Cockroft-Walton generator. (6) 

Q7 a) Write a note on fuel management schemes for nuclear reactors. (10) 

 b) Discuss different safety aspects for nuclear power reactors. (10) 

Q8 a) What are main types of particle accelerators? Differentiate between synchro-
cyclotron and cyclotron. (10) 

 b) Discuss in detail different sources of neutron production. (10) 

Q9)  Answer briefly : 

 a) Differentiate between slow and fast neutrons.  

 b) Why cyclotron cannot be used to accelerate electrons.  

 c) What are Cerenkov radiations and how these are emitted? 

 d) Why we can’t detect - and particles by ionization chamber? 

 e) What are fast breeder reactors? 

 f) What are the units used for nuclear radiation absorption by human beings and how 
much amount is considered to be safe? 

 g) Write briefly about dosimeters. 

 h) What is neutron moderator and how these are useful in nuclear reactor?  
  (8 × 2.5 = 20)  

 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 
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