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PART A
I.	Answer all questions. Each question carries 1 mark 

1. Distinguish between plastic and rigid bodies.
2. State Hook’s law.
3. Define radius of gyration.  
4. Define Simple Harmonic Motion with one example
5. State Fourier’s theorem.
(5 × 1 = 5)                                                
PART B
II.	Answer any five questions. Each question carries 2 marks.
6. Define Poisson’s ratio and write down its theoretical limiting values.
7. What are the three different types of elasticity? Explain.
8. State and prove perpendicular axes theorem.
9. Set up differential equation of Simple Harmonic Motion.
10. Find the moment of inertia of a thin uniform rod about an axis passing through the centre 	and perpendicular to its length.
11. Where does a particle executing SHM experience maximum force and minimum force?
12. What is meant by elastic fatigue?
13. Explain odd and even functions with two examples each. 

(5 × 2 = 10)                     
PART C
III.	Answer any five questions. Each question carries 5 marks.

14. A light metal rod of length 0.6m and radius 0.01m is clamped as a cantilever. It is loaded at the free end with 7 Kg. Assuming  find the depression of the free end of the rod.
15. If rigidity modulus = 4 x 1011 N/m2 and Young's modulus = 22 x 1011 N/m2 for Cu , calculate Poisson's ratio.
16. Calculate the work done in stretching a wire of cross section 1 and length 2m through 0.1mm. Y of the material is 2 x 1011 N/m2.
17. A wheel of mass 4 kg and radius of gyration 20 cm is rotating at 180 rpm. Find the 	moment of inertia and kinetic energy in SI unit.
18. Find the M.I. of a thin uniform rod of mass 0. 24 kg and length 1.2 m about an axis 	perpendicular to its length and passing through (i) a point dividing the length in the ratio
	1 : 3.
19. A particle executing SHM has a maximum velocity of 30 cm/s and maximum 	acceleration of 60 cm/s2. Find its amplitude and frequency.
20. The amplitude of a damped harmonic oscillator is reduced to half its undamped value in 	120 seconds. If =π radians /s, what is the relaxation time?
21. Discuss the Fourier analysis of saw-tooth wave form.
 (5 × 5 = 25)
PART D
IV.	 Answer any two questions. Each question carries 10 marks.
22. Deduce the relation for the depression at the middle of a uniform beam supported 	between two knife edges and loaded at the middle.
23. Derive an expression for the moment of inertia of a solid sphere about a diameter and 	about a tangent.
24. Obtain the expressions for potential, kinetic and total energy of a harmonic oscillator. 	Also prove that its average potential energy equals average kinetic energy.
25. Describe with necessary theory the torsion pendulum method of determining the rigidity 	modulus of the material of a wire
(2 x 10 = 20)
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