Calculus 1 Section 3-11: Related Rates

Question 4

Problem:
A 6-ft tall person walks away from a 15-ft tall streetlight at a rate of 3 ft/s.
(a) How fast is the tip of the shadow moving when the person is 30 ft from the base of the light?
(b) At the same moment, how fast is the length of the shadow increasing?

15 ft
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Calculus 1 Section 3-11: Related Rates

Question 4 - Solution

Let: - z(t) be the distance from the person to the light pole - s(¢) be the length of the shadow - The tip of
the shadow is at a distance = + s from the pole
Using similar triangles:

6 15 2
- = =6(x+s)=15s=>6x+6s=15s=6x=9s=s=—x
s x+s 3
Differentiate with respect to t:
ds _2do
dt  3dt
Given: J J 5
x s
— =3ft/s=>—=-3)=21t
o 3ft/s = o 3(3) /s

Now, the tip of the shadow moves at:
i( + )—d—x+@—3+2— 5 ft/
at" T T T B i

Answers:

(a) The tip of the shadow is moving at

(b) The shadow is lengthening at
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