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PART A
     Answer any four of the following 


                                              [4X10=40]
1) a) Explain what is angle of twist. Show that the couple required to twist a uniform solid      cylinder is proportional to the fourth power of the radius.


                 [10]

2) a) Derive Stokes’s formula by the method of dimensions and hence obtain the       expression for terminal velocity. 
b)  What are the characteristics of black body spectrum?


               [6+4]


3) a) Show that the areal velocity of the radius vector for a particle under a central force is 
    constant.

b) Derive an expression for the gravitational self-energy of a uniform solid sphere.
   








                           [4+6]
4) a) Obtain the general differential equation of motion of a simple harmonic oscillator.

b) Derive an expression for the total energy of a harmonic oscillator and show

    that the total energy is conserved.










              [4+6]

5) a) Discuss the oscillations of two identical stiffness coupled pendulums and write the       equation of motion of the system in different cases in terms of normal coordinates, X      and Y.
 b) Deduce Weins’s displacement law from Planck’s law.   


              [7+3] 

6) a) Obtain an expression for the energy transported by the wave per unit mass of the 

    medium


b) Mention any two characteristics of wave motion.












               [8+2] 

PART B

       Answer any four of the following   


                                    [4X5=20]
7) A satellite revolves in a circular orbit at a height of 400km from the surface of the earth.
If the period of revolution of satellite is 90minutes, G=6.66x10-11 Nm2kg-2 and mean radius of the earth is 6x106m, calculate the average density of earth.
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8) A simple harmonic wave train travelling in the positive x-direction has  amplitude of 4cm, frequency 50Hz and velocity 25ms-2. Calculate the propagation constant and the displacement of the particle at x=1.35m from the origin at t=3s. 
9)  A steel wire of length 3m is stretched through 3mm. The cross sectional area of wire is 50mm2. Calculate the elastic potential energy stored in the wire in the stretched condition. Young’s modulus of steel=2x1011Nm-2.
10)  Show that the following motions are simple harmonic.
a) An oscillatory motion of a body represented by y=aeiωt. where symbols have usual
meaning.  

b) The displacement of a moving particle at any time t is given by y=a cosωt+b sinωt.

10) A soap bubble is slowly enlarged from a radius of 0.02m to 0.2m. Calculate the work done in the process. Surface tension of soap solution is 24X10-3Nm-1.
11)  An electric bulb with tungsten filament having an area of 2.5X10-5m2 is raised to a temperature of 3000K when a current passes through it. Calculate the electrical energy being consumed in watt, if the emissive power of the filament is 0.35. Stefan’s constant is 5.67X10-8 Wm-2K-4. 
PART C
Answer any five of the following                                                                       [2x6=12]
12) a) Antiseptics have low surface tension. Why?
b) Due to wind or storm the roofs are blown off. Why?

c) In i-section girders why the outer layers are made stronger than the inner layers?
d) Why does the free surface of a liquid always tend to have the minimum surface area?
e) How did geo-stationary satellite get its name?

f) The phase difference between two waves, each of wave length 1.2m reaching
    a point is 45º.What is the path difference between them at the point? 


