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AP Calculus AB 

Unit 4 Review 

Related Rates Practice: 
 
1. A 15-foot ladder leans against a vertical wall.  If the top of the ladder slides down the wall at a rate of 2 feet per 

second, how fast is the bottom of the ladder moving when it is 12 feet from the wall? 

 

 

2. An airplane is flying at an altitude of 8 miles and passes directly over a radar antenna at a speed of 360 

mph.  1 minute later, the radar detects the speed at which the plane is moving away from the radar.  What 

was that speed? 

 

 

(NOTE):  See AP Sampling on the back for more practice! 

-------------------------------------------------------------------------------------------------- 
Optimization Practice: 

1. Find the point on the parabola 2
2

1 2  xy  that is closest to the origin.   

           (HINT!) 

 

2.  A farmer wants to enclose an area of land that will be bordered on one side by a river. He only has $900 

to spend and would like to enclose the largest area possible. The fencing that runs parallel with the river 

will cost $5 per foot and the fencing that runs perpendicular to the river will cost $3 per foot. What 

dimensions should he choose?  

 

 

3.  A poster must contain 100 square inches of text with a 3 inch margin at the top & bottom and a 2 inch 

margin on the left and right.  What overall dimensions would minimize the area of the poster?  

 

 

 

4.   An apartment complex has 250 apartments available for rent.  If they rent x apartments then their 

monthly profit, in dollars, is given by, 

 
  

a)  How many apartments should they rent in order to maximize their profit? 

b)  What is the maximum profit to be earned for the entire apartment complex? 

 

NOTE:  (Do not assume that renting all of the apartments yields the most profit.  You must consider the 

operating costs and other factors that may affect the overall profit!) 

 

5.   A production facility is capable of producing as many as 60,000 widgets in a day and the total daily cost 

of producing x widgets in a day is given by, 

      
 

a) How many widgets per day should they produce in order to minimize production costs? 

b) What is the minimum production cost for the entire day?   
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Examples of Past AP Questions: 
 

Free-Response:  Solve the following and round all decimal answers to 3 decimal places. 

 

1. A container has the shape of an open right circular cone, as shown in the figure. The height of the 

container is 10cm and the diameter of the opening is 10cm. Water in the container is evaporating so that 

its depth h is changing at the constant rate of   cm/hr. 

(Note: The volume of a cone of height h and radius r is given by V .) 

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

b) Find the rate of change of the volume of water in the container, with 

respect to time, when h = 5cm. 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 the proportionality? 

 

 

 

 

2. Oil is leaking from a pipeline on the surface of a lake and forms an oil slick whose volume increases at a 

constant rate of 2000 cubic centimeters per minute.  The oil slick takes the form of a right circular 

cylinder with both its radius and height changing with time. (Note: The volume V of a right circular 

cylinder with radius r and height h is given by V=πr
2
h). 

 

a) At the instant when the radius of the oil slick is 100 centimeters and the height is 0.5 centimeters, the 

radius is increasing at the rate of 2.5 centimeters per minute. At this instant, what is the rate of change 

of the height of the oil slick with respect to time, in centimeters per minute? 

 

Multiple-Choice: 

 

3. The rate of change of the volume, V, of water in a tank with respect to time, t, is directly proportional to 

the square root of the volume. Which of the following is differential equation that describes this 

relationship? 

A)    B)    C)     

D)     E)    

 

 

4. 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 20  meters? 

A)    B)    C)   

D)   E)   

 


