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 Notes : 1. All questions are compulsory. 

 2. Draw neat labelled diagram wherever necessary.  

 

 

1. Either 

 

 A) Explain construction and working of 

 

i) Scintillation counter. 

ii) GM Counter. 

iii) A GM tube has the wire of diameter 0.2 mm and cylindrical cathode of radius 2cm. It 

 operates at 1000volt. calculate maximum radial field. 

 (Given log10
(2)=0.3010) 

OR 

 

 

4 

4 

2 

 B) i)  State the assumption of liquid drop model. 2 

  ii) Discuss the failure of shell model. 2 

  iii) Explain in detail Gamow’s theory of decay of  particle from radioactive substance. 

 Determine constant involved in it. 

 

6 

2. Either 

 

 A) i) Differentiate between nanomaterials and bulk materials. 3 

  ii) Explain sol-gel technique for synthesis of Nano-materials. 5 

  iii) What are advantages and limitation of sol-gel method? 

 

   2 

  OR 

 

 

 B) i) Discuss the principle of Nano sensing and Nanomagnetics.    3 

  ii) What are the different types of brain wave of EEG? Write their frequency band and 

 brain state. 

   3 

  iii) Explain compound action potential of human body.    3 

  iv) State any two application of Nano technology. 

 

   1 

3. Either 

 

 A) Calculate binding energy of 56
26Fe if mass is 55.975 a.m.u. also calculate binding energy 

per nucleon. 

Given: Mass of proton = 1.007825 a.m.u. 

     Mass of neutron = 1.008665 a.m.u.  

2½ 

 B) Explain carbon-nitrogen cycle. 2½ 

 C) Describe top down and bottom up approaches for the synthesis of nanomaterials. 2½ 

 D) Discuss the various application of Nano-electronics. 

 

2½ 

  OR  
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 E) Define and explain Q value of nuclear reaction. 2½ 

 F) Two neutrons and two Proton’s combine to form the helium nucleus if the masses of 

neutron, proton and helium are 1.675 x 10–27kg, 1.673 x 10-27kg and 6.65 x 10-27 kg 

calculate the energy liberated in this process.  

2½ 

 G) State the advantages and disadvantages of TEM. 2½ 

 H) What is biophysics? Explain its objectives. Write the names of different branches of 

Biophysics.  

 

2½ 

4. Either 

 

 A) Explain the interaction of charged particle with matter. 2½ 

 B) What is nuclear fusion? Explain its mechanism. 2½ 

 C) Explain TEM with suitable diagram. 2½ 

 D) How the Nano medicine has changed the advance treatment in human diseases? 

 

2½ 

  OR 

 

 

 E) What are exothermic and endothermic nuclear reaction? Give suitable example. 2½ 

 F) Give the classification of elementary particle. 2½ 

 G) Discuss working principle of SEM. 2½ 

 H) Explain working principle of ECG 

 

2½ 

5.  Solve any ten of the followings 

 

 

 a) Draw a graph between binding energy per nucleon and atomic mass number. 1 

 b) What is nuclear fission? 1 

 c) Define packing fraction. 1 

 d) What are cosmic rays? 1 

 e) Define range of  Particle. 1 

 f) Define tunneling effect. 1 

 g) Which Nano-particle can find and kill the cancer cell? 1 

 h) Define quantum dots. 1 

 i) What is Nano cluster? 1 

 j) Who is father of Nanotechnology? 1 

 k) What are the major waves on a single ECG pattern? 1 

 l) Give the limitations of Nano technology. 

 

 

 

1 

  *************  

 


