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Answer ALL questions. 

PART A — (10 × 2 = 20 marks) 

1. Draw the stress-strain diagram. List any two uses. 

2. What do you mean by I-shaped girders? 

3. What is a plane progressive wave? 

4. Write the principle of fiber optics. 
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5. What do you mean by bimetallic strips? 

6. List the advantages of solar water heater. 

7. Define Compton effect. 

8. What do you mean by tunneling in quantum mechanics? 

9. Distinguish between crystalline and amorphous materials. 

10. List any two roles of imperfection in plastic deformation. 

PART B — (5 × 16 = 80 marks) 

11. (a) Derive an expression for tensional rigidity of a cylindrical rod.  (16) 

Or 

 (b) Discuss in detail about the theory and experiment for non-uniform 
bending of a beam.    (16) 

12. (a) Derive an equation for Einstein’s coefficients. 

Or 

 (b) Describe and classify the fibre optics based on material, mode and 
refractive index profile.    (16) 

13. (a) Describe Lee’s disc method to determine the thermal conductivity of a 
bad conductor.    (16) 

Or 

 (b) Write a note on : 

  (i) Heat exchangers 

  (ii) Refrigerators  

  (iii) Ovens.    (16) 

14. (a) Derive the expression for Planck’s quantum theory of radiation.  (16) 

Or 

 (b) Discuss in detail about the particle in a 1-D rigid box and obtain eigen 
function  and its eigen values. Show that the eigen values are discrete.   
     (16) 
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15. (a) Describe the coordination number and packing factor for BCC and FCC.   
     (16) 

Or 

 (b) Discuss in detail about the different types of crystal imperfections.  (16) 
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