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(20%) A particular optical fiber consists of a nongraded glass core (the refractive
index is n,) surrounded by a cladding (the refractive index is 1, ). Suppose a beam

of light cnters the fiber from the air at an angle @ with the fiber axis as shown in
Fig.1. (1) express sind,,, as a function of n, and »,, where 8, is the greatest

p0551ble value of # for which a ray can be propagated down the fiber. (2) Does thls _
value depend on the wavelength of the incident beam ? Why ?

. (20%) A rocket at rest in space, where there is virtually no gravity, has a mass of
2x10° kg, of which 1.51x10° is fuel. The engine consumes fuel at the rate of 400
- kefs, and the exhaust speed is 3 kmy/s. The engine is fired for 300 s. (2) Find the

thiust of the rocket engine. (in [Newton]} (5%) (b) What is the mass of the rocket
after the engine burh? (after 300 s)(in [kg]) (5%) (c) What is the final speed
attained? (in [m/s]) (10%)

- (15%). A 200-g body, connected to a spring whose force constant k=2 N/m, is

oscxllatmg with an amplltude A of 20 em. Treat this system as a quantum oscillator

‘and find (a) The energy interval between the adjacent energy levels. (10%) (b) The

quantum number that describes this oscillations. (5%)

:(15%) For a moment in an oscillating LC circuit, the energy stored in the inductor is
“3/4 of the total energy. (a) Expriss the charge amount in the capacrtor as a function

of the max1mum charge (G )+ (b) Express the current in the inductor as a function

of the maximum current (i, ). (c) What fraction of a period must elapse

followmg the time the capacltor is fully charged for this condition to arise 7
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