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We can treat (approximately) the problem of the effect of wind on the pro-
jectile by assuming the force of air resistance to be proportional to the relative
velocity of the projectile with respect to the air:

42 d
md—; — —mgi—b (—’—vw), (3.180)

dt

where v,, 1s the wind velocity. If v, is constant, the term bv,, in Eq. (3.180) behaves
as a constant force added to —mgZz, and the problem is easily solved by the method
above, the only difference being that there may be constant forces in addition to
frictional forces in all three directions x, y, z.

The air resistance to a projectile decreases with altitude, so that a better form
for the equation of motion of a projectile which rises to appreciable altitudes
would be

d*r dr
= A_b —z/h_,
m dtz mgz e dt

(3.181)
where h is the height (say about five miles) at which the air resistance falls to 1/e
of its value at the surface of the earth. In component form,

mx = —bxe ", my = —b)}e_zlh,

mZ = —mg—bze *" (3.182)

These equations are much harder to solve.



