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 Notes : 1. All questions are compulsory. 

 2. Draw neat labelled diagrams wherever necessary. 

 

 

 Either:  

1. a) i) Distinguish between the continuous and characteristics spectrum of X-rays. 4 

  ii) State Daune-Hunt law and explain its theoretical significance. 2 

  
iii) Show that the minimum wavelength limit is given by 
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2 

  iv) What is the wavelength of X-rays emitted when 100kV electrons strike a target? What 

 is their maximum frequency? 

2 

  OR 

 

 

 b) i) What is crystal structure. 1 

  ii) State the relation between crystal structure, lattice and basis. 2 

  iii) Define and explain translation operation, How a wigner-seitz cell is drawn? 3 

  iv) Derive Bragg's law and give it's significance. 

 

4 

 Either:  

2. a) i) What is diamagnetic substance? 1 

  ii) Explain magnetic susceptibility. 2 

  iii) Discuss the Langevin's theory of diamagnetism and obtain expression for diamagnetic 

 susceptibility. 

7 

  OR 

 

 

 b) i) State Bloch theorem. 2 

  ii) Discuss Kronig Penny model. Using the model show that the energy spectrum of 

 electron consists of a number of allowed energy bands separated by forbidden regions. 

 

8 

 Either:  

3. a) Give the applications of X-rays in various field. 2½ 

 b) How many atoms are there in the primitive cell of diamond? What is the length of a 

primitive translation vector if the cube edge oa 3.56A

 . 

2½ 

 c) Explain the Van der Wall bonding. 2½ 

 d) Distinguish between conductor, semiconductor and insulators. 2½ 

  OR 

 

 

 e) State the difference between soft and hard X-rays. 2½ 

 f) Draw the planes (100), (010) and (111) in a simple cubic unit cell. 2½ 

 g) Explain Ionic bonding with suitable examples. 2½ 

 h) Derive an expression for thermal conductivity of metal on the basis of free electron theory. 

 

2½ 

*0560* 



GUG/S/18/3377 2 

 

 Either:  

4. a) State Moseley's law. Give its importance. 2½ 

 b) Explain Laue patterns. 2½ 

 c) Explain Lennard-Jones Potential. 2½ 

 d) State and prove Wiedemann-Franz law. 

 

2½ 

  OR 

 

 

 e) Energy of K and L levels in atom are 77.94keV and 69.65keV respectively. A vacancy 

created due to removal of electron from k-shell is filled by electron from L-level and X-ray 

are emitted. What will be the wavelength of emitted x-rays? 

 8 34Given: c 3 10 m s h 6.63 10 J.S    . 

2½ 

 f) Differentiate between crystalline and amorphous solid. 2½ 

 g) What is Hydrogen bond? How Hydrogen bond is formed? 2½ 

 h) Show that density of state is 
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2½ 

5.  Solve any ten of the followings.  

  a) An X-ray tube produces 0.1Aº X-rays, find the accelerating voltage. 1 

  b) What is Anger effect? 1 

  c) What are the properties of X-ray? 1 

  d) If a lattice parameter for fcc crystal is 2.14Aº. Find the radius of the particle. 1 

  e) What is unit cell? 1 

  f) What is fundamental transition vector? 1 

  g) Define cohesive energy. 1 

  h) What is atomic magnetic moment? 1 

  i) Define magnetization vector. 1 

  j) Explain the concept of hole. 1 

  k) What is drift velocity of electron? 1 

  l) What is Hall effect? 1 

  ***********  

 


