
R E L A T E D R A T ES 
A N APPL I C A T I O N O F I MPL I C I T 
DI F F E R E N T I A T I O N 

  [Doctor Who – time lord] 
Many things change with time.  Our goal is to find 
the rate at which some quantity is changing by 
relating the quantity to other quantities whose rates 
of change are known. Blah, blah, … 

Short version:  we will need to take 
dt
d  of some 

equations to find some missing rate. 
 
Warm-up: 
Find 

dt
d  of the following equations: 
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Consider the area of a rectangle.  How is the area 
changing at the moment that the length is 15, the width 
is 10, and the length is growing at a rate of 3 
inches/hour while the width is decreasing at a rate of 3 
inches/hour? 
 
 
 
 
 



 
      
 
 
 
 
 
 
 
 
 
 
 
All related rates problems involve something 
changing with respect to time.  W e will need the 
same things each time-   some given information and 
a formula that is appropriate to the ci rcumstances 
 
 
Let’s consider the following problem: 

 



 
If the radius of the oil slick is growing at a rate of 5 
meters per hour , then how fast is the area of the oil 
slick growing at time = 3 hours? 
 
Let’s look at an animation of this problem.  While 
you are watching the animation, think of what we 
need to solve a related rates problem. 
http://astro.temple.edu/~dhill001/relatedrates/relate
drates.html 
 
 
What steps do we need to take to solve this related 
rates problem? 
 
 
 
 
 
 
 
 
 
 
 
 

http://astro.temple.edu/~dhill001/relatedrates/relatedrates.html
http://astro.temple.edu/~dhill001/relatedrates/relatedrates.html


Skippy and Binky are going to begin a hike at the same 
location and travel in perpendicular directions.  Skippy 
travels due north at a rate of 5 miles per hour; Binky 
travels due west at a rate of 8 miles per hour.  At what 
rate is the distance between them changing 3 hours into 
the hike? 

Skippy  Binky 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
From:  http://people.hofstra.edu/Faculty/Stefan_Waner/RealWorld/tutorials/frames4_4.html 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
From: http://chaoticgolf.com/ 
 

http://chaoticgolf.com/
http://people.hofstra.edu/Faculty/Stefan_Waner/RealWorld/tutorials/frames4_4.html


 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework pages 154-155 #15a, 19a, 22a, 23 
Additional examples with solutions follow 
 
 
 



Related Rates  
http://scidiv.bcc.ctc.edu/dh/math124/Rel.Rate. Cone.pdf 
 
 

 
 

 
 
 

http://scidiv.bcc.ctc.edu/dh/math124/Rel.Rate.Cone.pdf


 

 
 
 



 
 



 
 
 
 
 
 
 
 



 
 
 
 
 
 
 


