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1. A cubic hall with side 12 m has a reverberation time of 3 s. If the hall is fitted with carpet on the entire floor and curtain on all the three sides, what is the reverberation time? (absorption coefficients of carpet and curtain are 0.4 and 0.2 respectively). What will be the reverberation time when the hall is filled with moist air, where the speed of sound is 402 m/s?  
2. Calculate the length of a pure iron rod used to produce ultrasonic waves using an oscillator arrangement whose resonant frequency is generated using an inductance of 10 (H and capacitance of 1 (F. (Y=115 GPa, (=7250 kg/m3).
3. Derive the ray equation for a light propagation through a graded index fiber whose refractive index distribution is 
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     where a is the radius of the core. Show the propagation of the ray within the fiber with a neat diagram.

4.  Show that the atomic packing factor of hcp as 0.74. Both hcp and fcc have the same packing factor, why?
5. Draw and explain ultrasonic generation using Hartley’s oscillator.
