
Notes: Related Rates 
Consider a spherical balloon being filled with air.  If we wanted to know the volume is, we would use the 
following formula: 
 
 
 
Now, if we were interested in finding how fast (think rate) the balloon is being inflated (how fast the volume is 
increasing), what would we need to do?  (Hint: what have we studied that involves rates of change?) 
 
 
What would the unit for the rate of increase of the volume be if the radius is measured in inches and time is 
measured in seconds? 
 
 
Is time part of the volume formula?     How do we take the _________________ of volume with respect to 
time, if time is not in the formula? 
 
 
 
What is this derivative? 
 
 
Problem Type: Sphere/Area 
Air is escaping from a spherical balloon at the rate of 3cm  
per minute.  How fast is radius shrinking when the radius is 
1 cm? 

Process 

How fast is the surface area shrinking?  



Notes: Related Rates 
The width of a rectangle is increasing at a rate of 2 cm/sec, while the length increases at 3 cm/sec. At what 
rate is the area increasing when w = 4 cm and l = 5 cm? 

 
Problem/Type: Pythagorean Theorem 
A ladder 10 meters long is leaning against a vertical wall with its other end on the ground.  The top end of the 

ladder is sliding down the wall.  When the top end is 6 meters from the ground it is sliding down at 2
sec
m .  

How fast is the bottom moving away from the wall at this instant? 

Cars A and B leave a town at the same time.  Car A heads due south at a rate of 80 km
hr

 and car B heads due 

west at a rate of 60 km
hr

.  How fast is the distance between the cars increasing after three hours? 



Notes: Related Rates 
Problem Type: Cone/Cylinder 
The radius of a cylinder is increasing at a rate of 1 meter per hour, and the height of the cylinder is decreasing 
at a rate of 4 meters per hour. At a certain instant, the base radius is 5 meters and the height is 8 meters. What 
is the rate of change of the volume of the cylinder at the instant? 

A water tank is shaped like a cone with the vertex pointing down. The height of the tank is 5 meters and 
diameter of the base is 2 meters.  At time 0t =  the tank is full and starts to be emptied. After 3 minutes the 

radius of the surface of the water is 4
5

 meters and it is decreasing at a rate of 0.1 meters per minute. At this 

instant, find the rate of change of the volume of the water in the tank. What are the units for your answer? 

Recall that the volume of a right-circular cone whose base has radius r and of height h is given by 21
3

V r hπ= . 

A conical cup is 4 cm across and 6 cm deep.  Water is being added at a rate of 
3

2
sec
cm .  How fast is the water 

level increasing when the height of the water is 3 cm? 

 



Notes: Related Rates 
Problem Type: Angle  
A television camera at ground level is filming the lift-off of a space shuttle.  The shuttle is rising vertically at 
1000 ft/sec.  The camera is 2000 feet from the launch pad.  Find the rate of change in the angle of elevation of 
the camera at 5 seconds after lift-off 

A 10-foot ladder is propped up against a wall so that the base of the ladder is 6 feet away from the wall. 
Suppose the ladder starts sliding down the wall at a rate of 2 feet per second. 
 
How fast is the base of the ladder moving away from the wall?  

How fast is the angle the ladder makes with the wall changing?  
 

How fast is the area of the triangle formed by the ladder, wall, and ground changing? 

 


