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A 20-kg particle is moving in the direction of the positive x-axis with a speed
of 200 meters/see when, due to an internal explosion, it breaks into three parts.
One part, whose mass is 10 kg, moves away from the point of explosion with a
speed of 100 meters/sce along the positive y-axis. A sccond fragment, with a
mass of 4.0 kg, moves along the negative x-axis with a speed of 500
meters/sec. (a) What is the velocity of the third (6.0-kg) particle? (b) How
much encrgy was released in the explosion? Ignore effccts due to gravity.
(10%)

 Derive the relation /. = J@ for the angular momentum of a rigid body

confined to rotate about a fixed axis. (10%)

. The pressure in a traveling wave is given by the equation

p=35sinn(x+200¢)
wlere x is in meters, ¢ in seconds, and p in nt/meter’. Find (a) the pressure
amplitude, (b) the frequency, (¢) the wavelength, (d) the speed of the wave,
and (e) direction of propagation. (10%)

_Derive an expression for B at a distance # from the center of a long cylindrical

wire of radius R, where # < R. The wire carries a current fy, distributed
unifornly over the cross section of the wire. Assume that the wire itself has no
intrinsic magnetic eftects. (10%)

Certain characteristic wavelengths in the light from a galaxy i the
constellation Virgo are observed to be increased in wavelength, as compared
with terrestrial sources, by about 0.4%. What is the radial speed of tlus galaxy
with respect to the carth? [s it approaching or receding? (10%)

. Hlow can you prove electric current in metal is a flow of electron? Explam your

answer. (10%)
State ail you know about : (20%)
(1) laser

{(2) optical fiber

Explain how each of the following phenomenon happens: (20%)
(1) blue sky,

(2) rainbow,

(3) mirage (17 2EAD),
(4) double refraction




