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  UNIT-I M 
1 (a) Explain interference in thin films in reflected light and build an expression for 

maxima condition and minima condition.   
(10) 

 (b) State and explain Brewster’s law.  (4) 
(OR) 

2 (a) Derive an expression for resultant intensity due to single slit diffraction. (10) 
 (b) Summarize the phenomenon of double refraction in calcite crystal. (4) 
  UNIT-II  
3 (a) What is Carnot’s cycle? Build an equation for the efficiency of Carnot’s heat engine. (10) 
 (b) Analyze the relation between entropy and the second law of thermodynamics.  (4) 

(OR) 
4 (a) What is an adiabatic process? Derive an expression for the work done in an adiabatic 

process.  
(10) 

 (b) Find the efficiency of Carnot’s engine working between steam and ice points.  (4) 
  UNIT-III  
5 (a) Applying Gauss’s law of electrostatics, develop an expression for the electric field 

due to uniformly charged sphere at a point (i) outside the sphere and (ii) inside the 
sphere. 

(10) 

 (b) Explain Lenz’s law and mention its significance.  (4) 
(OR) 

6 (a) Derive an equation for the electromagnetic wave equation in free space using 
Maxwell’s equations. 

(10) 

 (b) State (i) Biot-Savart’s law and (ii) Ampere’s law.  (4) 
  UNIT-IV  
7 (a) Explain the construction and working of Ruby laser with neat sketches.  (10) 
 (b) List four characteristics of lasers.  (4) 

(OR) 
8 (a) Build an equation for acceptance angle and numerical aperture of an optical fiber. (10) 
 (b) Distinguish between step-index and graded-index optical fibers. (4) 
  UNIT-V  
9 (a) Derive Schrödinger time-independent wave equation. (10) 
 (b) Outline the significance of wave function Ψ. (4) 

(OR) 
10 (a) Explain Bloch sphere and Entanglement in Quantum computing. (7) 
 (b) Distinguish between qubits and classical bits. (7) 

 


