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3H Exercises – SOLUTIONS	
Related Rates
	Assume that and are both  and differentiable functions of  and find the required values of  and 
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a) 
b)   
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(note:  is a constant, so you only need chain rule here, you don’t need product rule.)
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a) When ,
b)  When ,
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Larson section 2.6
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(a) When r = 8,% = 27(8)(4) = 647 cm?/min.

(b) When r = 32, % = 27(32)(4) = 2567 cm*/min.
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13. Area The radius r of a circle is increasing at a rate of 4
centimeters per minute. Find the rates of change of the area
when (a) r = 8 centimeters and (b) r = 32 centimeters.
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15. Area The included angle of the two sides of constant equal
length s of an isosceles triangle is 6.

(a) Show that the area of the triangle is given by A = %sz sin 6.

(b) If 6 is increasing at the rate of % radian per minute, find the
rates of change of the area when § = 7/6 and 0 = 7/3.

(c) Explain why the rate of change of the area of the triangle is
not constant even though d6/d is constant.
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(©) Ifs md"”—‘,’ is constant, %is proportional to cos .
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17. Volume A spherical balloon is inflated with gas at the rate of
800 cubic centimeters per minute. How fast is the radius of the
balloon increasing at the instant the radius is (a) 30 centimeters
and (b) 60 centimeters?
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18. Volume All edges of a cube are expanding at a rate of
6 centimeters per second. How fast is the volume changing
when each edge is (a) 2 centimeters and (b) 10 centimeters?
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% = 12(2)(6) = 144 cm/sec.

(b) When x = 10,

% = 12(10)(6) = 720 em?/sec.
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19. Surface Area The conditions are the same as in Exercise 18.
Determine how fast the surface area is changing when each
edge is (a) 2 centimeters and (b) 10 centimeters.
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31. Sports A baseball diamond has the shape of a square with
sides 90 feet long (see figure). A player running from second
base to third base at a speed of 25 feet per second is 20 feet
from third base. At what rate is the player’s distance s from
home plate changing?
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33. Shadow Length A man 6 feet tall walks at a rate of 5 feet per
second away from a light that is 15 feet above the ground (see
figure). When he is 10 feet from the base of the light,

(a) at what rate is the tip of his shadow moving?
(b) at what rate is the length of his shadow changing?
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37. Evaporation As a spherical raindrop falls, it reaches a layer
of dry air and begins to evaporate at a rate that is proportional
to its surface area (S = 47rr?). Show that the radius of the
raindrop decreases at a constant rate.
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37. Because the evaporation rate is proportional to the
surface area, dV/dr = k(4n1) However, because

V = (4/3)mr*, you have

4174 2d'.
dt dt

Ly

Therefor, k(477) = 4m> & e - %_
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