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Instructions: 1) All questions are compulsory.
                     2) Figures to the right indicate full marks.
                     3) Symbols have their usual meaning unless specified.
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Q.1. Answer any five of the following.                                                                 2 x 5 = 10 

i. Write an expression for Lorentz force.
ii. State the reasons that caused the Rutherford’s model to be set aside.	
iii. What are positive rays? Give any two properties of positive rays.
iv. What is meant by Holography and Hologram?
v. State any two Bohr’s postulates regarding the structure of the atom.
vi. Give any three properties of photon.
vii. What is Population inversion in Laser’s?

Q.2. Answer any five of the following.                                                                 2 x 5 = 10

i. What are Laue spots?    
ii. Distinguish between mass spectrographs and mass spectrometers?
iii. Explain the role of magnetic field in Cyclotron.
iv. Find the Miller indices for the plane having the intercept a, b, c .
v. State Moseley’s Law.
vi. What does the area under each curve of energy distribution spectrum of a black body radiations for a particular temperature represent?                                                                     
vii. What is an Optical fiber? Give any two uses of Optical fibers. 

Q.3. (A) (i) Explain what is meant by the fine structure of a spectral line?                       2

             (ii) Derive an expression for the trajectory of an electron moving at right angles 
                   to uniform electric field.                                                                                   3        
OR
 (B) (i) Explain what is meant by reduced mass.                                                                2
    
(ii) State Bohr’s correspondence principle. Show how it helps to bridge the gap between the classical physics and the quantum theory.                                                                     3	

(C) Describe Frank and Hertz experiment in confirming the existence of the discrete energy states of an atom.                                                                                                      5                                                                                                                                                                                                   

Q.4. (A) (i) What are X-rays?  How are they detected?                                                      2
              (ii) Find an expression for the kinetic energy of the particle emerging from linear 
                    accelerator.                                                                                                       3            
OR
(B) (i) The maximum speed of the electrons striking the target in an X-ray tube is 1 x 107 m/s. Calculate the voltage across the tube.                                                                          2                                                                                                 
 
(ii) With the help of neat diagram explain “Dempster’s mass spectrometer”.                    3                                               						
(C) State the main features of the spectrum of X-rays obtained from an X-ray tube. Discuss how the continuous spectrum arises.                                                                      5
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Q.5. (A) (i) What is the nature of energy distribution in black body radiation spectrum?                                                                                                                             
                                                                                                                                              2                      
              (ii) State the characteristic features of the photoelectric effect.                             3                     
OR
(B) (i) State the postulates of Plank’s Quantum theory.                                                     2
 
(ii) The photoelectric threshold for tungsten is 2300 Ao. Find the energy of the electron ejected from the surface by uv light of wave length 1800 Ao.                                             3     

(C) What is Compton effect? Discuss the experimental verification of Compton effect.                                                            
                                                                                                                                              5
Q.6. (A) (i) What are the main properties of laser light?                                                     2                                                                                  

              (ii) Explain how light is guided in an optical fiber. What are the main sections of 
                    an optical fiber?                                                                                               3
OR
(B) (i)  What is an Optical fibre?  Give any two uses of optical fibres.                              2                

      (ii) How are lasers classified according to the lasing medium. What is the lasing 
             medium in eximer laser?                                                                                         3             

(C) Explain with energy level diagram the construction of semiconductor Laser.             5
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