24. (a) We note that the cross section area of the beam is nd */4, where d is the diameter
of the spot (d = 2.001). The beam intensity is

P 00x107°
=L - 0A0TW. 397510 W/ m?,
md /4 7(200)(633x107 m)| /4
(b) The radiation pressure is
9 2
_1_397x10 W/m 132 Pa.

P T 5 998%10° m /s

(c) In computing the corresponding force, we can use the power and intensity to eliminate
the area (mentioned in part (a)). We obtain

2 500x10~° W)(132Pa
F=|™ pVZ(E)pr:( 9)( g ) 167107 N,
4 I 3.97%x10°W/m
(d) The acceleration of the sphere is
R R R 6(1.67x107"" N)
m  p(rd’/6) w(5.00x10° kg/m’)[(2.00)(633x107° m)]’

=314%x10° m/s’.



