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Instructions : (1) Symbols have their usual meaning. 
    (2) Figures on R.H.S. show marks of question. 
 

1. (A) Write the following :  

  (i) Prove that 

A  (


B  


C) = 







Ax Ay Az

Bx By Bz

Cx Cy Cz

    

   and give its physical interpretation. 7 
  (ii) Define divergence of vector field and explain it physical interpretation. 7 

OR 
  (i) State and prove Stoke’s theorem. 7 
  (ii) Obtain first and second theorem of Green. 7 
 
 (B) Answer in short : (any four) 4 
  (i) Write statement of Gauss’ theorem. 
  (ii) Write statement of divergence theorem. 

  (iii) In Cartesian co-ordinate system, if 

A is along + x direction, 


B is along + y 

direction and 

C is along + x direction, then determine the direction of                


A  (


B  


C). 

  (iv) Write equation of vector multiplication of three vectors.   
  (v) Write equation of angular momentum of earth with respect to sun. 
  (vi) Define : Vector field. 
 
2. (A) Write the following : 
  (i) During the propagation of harmonic progressive wave on the string, prove 

that the average energy passing through any part of the string per unit time 

is Pav = 
1
2 

T
v  w2A2. 7 

  (ii) Explain in brief : Sound-intensity level, Quality and Pitch. 7 
OR 

  (i) Write a note on Piezoelectric Oscillator. 7 
  (ii) Write properties of Ultrasonic waves. 7 
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 (B) Answer in short : (any four) 4 
  (i) Write unit of intensity of sound. 
  (ii) Write full name of SONAR. 
  (iii) Are ultrasonic waves longitudinal or transverse ? 
  (iv) Name one animal which can sense ultrasonic sound waves. 
  (v) What is Piezoelectric effect ? 
  (vi) Who discovered Piezoelectric effect ? 
 
3. (A) Write the following : 
  (i) Explain the interference in the reflection region of thin film and derive the 

expression for the optical path difference. 7 

  (ii) Derive the Matrix, T = 






1 0

D/n1 1  for rectilinear motion of a ray in a 

medium. 7 
OR 

  (i) Derive law of reflection using Farmat’s principle. 7 
  (ii) Derive Snell’s law using Farmat’s principle. 7 
 
 (B) Answer in short : (any three) 3 
  (i) Write principle of least time. 
  (ii) What is constructive interference ? 
  (iii) What is destructive interference ? 
  (iv) Newton’s rings obtained is which optical phenomenon ? 
  (v) Write equation of path difference in transmission region. 
 
4. (A) Write the following : 
  (i) Derive equations for Einstein’s co-efficients and derive equations showing 

relations between then. 7 
  (ii) Derive R1 and R2 showing conditions to dominate stimulated emission over 

spontaneous emission and absorption transition and obtain result.  7 
OR 

  (i) Explain and write about construction of Ruby Laser. 7  
  (ii) Explain and write about construction of Nd-YAG Laser. 7 
 
 (B) Answer in short : (any three) 3 
  (i) What is light attenuation ? 
  (ii) Write full name of LASER. 
  (iii) Laser is a photonic device. True or false. 
  (iv) Write one characteristic of laser. 
  (v) Write one application of laser. 

__________ 


