Homework 10 MATH-1600-ESs31 2012 October 26

4.10.39 Let x be the distance in feet from the pole to the ball's shadow. At all times, we have this proportion

from similar triangles:
z z —30

50 50—s"

To make things easier, I write this with multiplication instead of with division and simplify:

(50 — s) = 50(x — 30);
50z — xs = 50x — 1500;
xs = 1500.

Then I differentiate (take differentials of) both sides:

d(zs) = d(1500);
sdx +xds =0.

Since I'm interested in the speed of change, I divide by d¢; I'll also use dot notation to make the algebra
easier:
dx n ds 0
S— r— = U;
dt dt ’

st +axs=0.

Another fact true at all times is given in the problem statement; I'll perform the same steps on it:

s = 16t%;
ds = d(16t?);
ds = 32t dt;
ds dt
— = 32t—;
dt dt’

5= 32t.

Now I have these four equations in the five quantites t, s, x, s, Z:

s = 162,
xs = 1500,
st 4+ x5 =0,
$ = 32t.

These are all true in general; I am interested in the moment when ¢ = 1/2. Then I can calculate the rest:

1 2
s =16t = 16(5) = 4;

1
v 500 _ 1500 _ 375
S 4

1
5§=32t = 32(5) = 16;

; 1
st _ @106 o
s 4

Since we've been measuring distances in metres and times in seconds, the speed at which the shadow of
the ball moves is fifteen hundered metres per second.
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