Multiple Choice

Non-Calculator

1. The volume of a cone of radius r and height h is given by V = %ﬂrzh . If the radius and the height

both increase at a constant rate of % centimeter per second, at what rate, in cubic centimeters per second, is the
volume increasing when the height is 9 centimeters and the radius is 6 centimeters?

(A) %7[ (B) 107 (C) 24r (D) 54r (E) 1087

2. The sides of the rectangle above increase in such a way that % =1 and % = 33—{ . At the instant

dt

when x =4 and y = 3, what is the value of 3—):?

A) % B)1 © 2 ©) 5 ©) 5

3. 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) —g feet per minute (B) —% feet per minute
© % feet per minute (D) g feet per minute

21 .
E) = feet per minute
(E) o5 p

4. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height h is
decreasing at a rate of 3 inches per minute, which of the following must be true about the area A of the
triangle?

(A) Ais always increasing (B) A is always decreasing
(C) A'is decreasing only when b < h (D) A is decreasing only when b > h
(E) A remains constant
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5. In the triangle shown above, if € increases at a constant rate of 3 radians per minute, at what rate is x
increasing in units per minute when x equals 3 units?

A3 (B) % © 4 (D)9 ) 12

Calculator
6. Arailroad track and a road cross at right angles. An observer stands on the road 70 meters south of the
crossing and watches an eastbound train traveling at 60 meters per second. At how many meters per second is
the train moving away from the observer 4 seconds after it passes through the intersection:
(A) 57.60 (B) 57.88 (C) 59.20 (D) 60.00 (E) 67.40

7. The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per second?

(A) —(0.2)2C (B) —(0.1)C
© —@c (D) (0.1)°C
27

(E) (0.2)>#C

8. 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) 0.047 m?/sec (B) 0.47 m*/sec
(C) 47 m*/sec (E) 207 m* /sec
(E) 1007z m? / sec

9. The radius of a sphere is decreasing at a rate of 2 centimeters per second. At the instant when the
radius of the sphere is 3 centimeters, what is the rate of change, in square centimeters per second, of the surface

area of the sphere? (The surface area S of a sphere with radius r is S = 4zr?.)

(A) —1087 (B) —T721 (C) —48x (D) —24r (E) 167
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