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(—) Wave (30%) =
(1) What is “wave” ? Please derive wave equation. (15%) v:};l«-

(2) Please derive the energy (power) transported by a string wave (describe it by string density, wave
velocity, wave amplitude and propagating velocity, etc.). (15%) ﬁg

() Gravity and projectile motion (20%)

(1) What is the definition of “weightlessness’? (5%)

(2) During volcanic eruptions, chunks of solid rock can be blasted
out of the volcano; these projectiles are called volcanic bombs.

The right figure shows the cross section of Mt. Fuji, in Japan.
(a) At what initial speed would a bomb have to be ejected, at

LR
angle &) to the horizontal, from the vent at A in order to fall at
the foot of the volcano at B, at a vertical distance 4 and horizontal distance d? Ignore, for the moment,

the effects of air on the bomb’s travel. (b) What would be the time of flight? (c) Would the effect of the
air increase or decrease your answer in (a)? (15%)

(=) Force, energy and SHM (30%)
(1) FHMBERTEERERT, WBAEBRMEREGHBE. (15%)
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('9) Heat transfer (20%)

(1) How heat energy can be transferred from one place to another? (5%)

(2) As shown in the right figure, a tank of water has been outdoors in cold weather
and a slab of ice d cm thick has formed on its surface. The air above is at 7, °C
and the water is at Ty ‘C (Ty> Ty, and Ty <0). Calculate the rate of ice formation
(in centimeters per hour) on the ice slab. Take the thermal conductivity of ice to

be k cal/s « cm * °C, its density to be p g/cm’, and Ly is the heat of fusion for water. Assume no energy
transfer through the tank wall or bottom. (15%)







