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1. {15%) A laser has a power of 5 W and a beam diameter of 2.5 mm. If it is aimed
vertically upward, what is the height H of a perfectly reflecting cylinder that can be
made t¢ “hover” by the radiation pressure exerted by the beam ? Assume that the
density of the cylinder is 1.5 g/em’. (see Fig. 1)

2. (15%) Consider the circuit of Fig. 2. The curved segments are arcs of circles of
radii a and b. The straight segments are along the radii. Find the magnetic field B at
P, assuming a cugrent i in the circuit. '

3.{15%) A _spherical sound source is placed at Py near a reflecting wall AB and a
microphdne is located at P, as shown in Fig.3. The frequency of the sound source
is variable. Find the two lowest frequencies for which the sound intensity, as
observed at P, wil be a maximum. There is no phase change on the reflection; the
angle of incidence equals the angle of reflection. The sound wave velocity is 340
my/s. -/

4.(15%) An RC circuit is discharged at t=0. The initial potential difference across the
capacity is 100 V. If the potential difference has decreased to 1 V after 10 s, (a)
claculate the time constant of the circuit. (b) What will be the potential difference at
t=15s 7 '

5.{20%) A full power of 1.5 MW railroad locomotive accelerates a train from a speed
of 10 to 25 m/s in-6 min. (a) Neglecting friction, calculate the mass of the train. (b)
Find the speed of the frain as a function of time in seconds during the interval. (c)
Find the force accelerating the train as a function of time during the interval. {d)
Find the distance moved by the train during the interval.
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