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1. A paper cup, which is in the shape of a right circular cone, is 16 cm deep and has a
radius of 4 cm. Water is poured into the cup at a constant rate of 2cm’/sec.
a. At the instant the depth is 5 cm, what is the rate of change of the height?
b. At the instant the radius is 3 cm, what is the rate of change of the radius?

2. A snowball is in the shape of a sphere. Its volume is increasing at a constant rate
of 10 in’ /min.
a. How fast is the radius increasing when the volume is 36zin’?
b. How fast is the surface area increasing when the volume is 367 in’?

3. The balloon shown is in the shape of a cylinder with
hemispherical ends of the same radius as that of the
cylinder. The balloon is being inflated at the rate of
261zcm’ /min. At the instant that the radius of the cylinder
is 3 cm., the volume of the balloon is 1447 cm’, and the
radius of the cylinder is increasing at the rate of 2 cm/min.
a. Aft this instant, what is the height of the cylinder?
b. Aft this instant, how fast is the height of the cylinder

increasing?
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4. The figure shown represents an observer at point A
watching balloon B as it rises from point C. The balloon is
rising at a constant rate of 3 m/sec, and the observer is 25
100 m from point C.

a. Find the rate of change in xat the instant when y=50. A
b. Find the rate of change in the area of right triangle

BCA at the instant when y = 50.
c. Find the rate of change of 6 at the instant when y = 50.




5. Acircle is inscribed in a square, as shown in the figure.
The circumference of the circle is increasing at a
constant rate of 6 in/sec. As the circle expands, the
square expands to maintain the condition of tangency.

a. Find the rate at which the perimeter of the square is
increasing.
b. At the instant when the area of the circle is 257in?,
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find the rate of increase in the area enclosed between the circle and the

square.

6. As shown in the figure, water is draining from a conical tank with height 12 ft and

diameter 8 ft into a cylindrical tank that has a base with area
400z ft*. The depth, A, in feet, of the water in the conical
tank is changing at the rate of (4-12) ft per minute.

a. Write an expression for the volume of water in the conical
tank as a function of A.

b. At what rate is the volume of water in the conical tank
changing when A = 3?

c. Let y be the depth, in feet, of the water in the cylindrical
tank. At what rate is y changing when A= 3?
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7. The sides of the rectangle above increase in such a way

that %:1 and & :3d—y. At the instant when x = 4 and

dt dt

y = 3, what is the value of %?
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8. A conical tank is being filled with water at the rate of
16ft’ /min. The rate of change of the depth of the

water is 4 times the rate of change of the radius of the
water’s surface. At the moment when the depth is 8 ft.
and the radius of the surface is 2 ft., the area of the
surface is changing at the rate of

(A) L 42/ min (B) 1 ft*/min
T

(C) 4 ft*/min (D) 4r ft*/min

(E) 167 ft* /min

9. The top of a 25-foot ladder is sliding down a vertical wall at a constant rate of 3
feet per minute. When the top of the ladder is 7 feet from the ground, what is
the rate of change of the distance between the bottom of the ladder and the
wall?

(A) - % feet per minute (B) - 27—4 feet per minute
7 . 7 .
© 2 feet per minute (D) 3 feet per minute

(E) % feet per minute

10. The radius of a circle is increasing at a constant rate of 0.2 meters per second.
What is the rate of increase in the area of the circle at the instant when the
circumference of the circle is 207 meters?

(A) 0.047m? /sec (B) 0.47m? /sec (C) 47 m? /sec

(D) 207 m? /sec (E) 1007 m? /sec




11. A man 6 ft tall walks at the rate of 4 ft/sec toward a streetlight that is 16 ft

above the ground. At what rate is the length of his shadow changing when he is 7
ft from the base of the light?

12.

A container has the shape of an open right circular cone, as shown in the figure above. The height of the
container is 10 cm and the diameter of the opening is 10 cm. Water in the container is evaporating so that

its depth A is changing at the constant rate of —I%’ cm/hr.

(Note: The volume of a cone of height # and radius r is givenby V = —%ﬂrzh.)

(a) Find the volume V of water in the container when ~ = 5 cm. Indicate units of measure.

(b) Find the rate of change of the volume of water in the container, with respect to time, when A = 5 cm.
Indicate units of measure.

(c) Show that the rate of change of the volume of water in the container due to evaporation is directly
proportional to the exposed surface area of the water. What is the constant of proportionality?




