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Related Rates  
 

In a related rates problem the idea is to compute the rate of change of one 
quantity in terms of the rate of change of another quantity (which may be 
more easily measured). The procedure is to find an equation that relates the 
two quantities and then use the Chain Rule to differentiate both sides with 
respect to time. 
 

Problem Solving Strategy 

1. Read the problem carefully. 

2. Draw a diagram if possible. 

3. Introduce notation. Assign symbols to all quantities that are functions of time. 

4. Express the given information and the required rate in terms of derivatives. 

5. Write an equation that relates the various quantities of the problem. If necessary, 

use the geometry of the situation to eliminate one of the variables by substitution. 

6. Use the Chain Rule to differentiate both sides of the equation with respect to t. 

7. Substitute the given information into the resulting equation and solve for the unknown rate. 
Example 1:  
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Example 2:  
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Example 3: A trough of water is 8 meters deep and its ends are in the shape of 

isosceles triangles whose width is 5 meters and height is 2 meters. If water is being 
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pumped in at a constant rate of 6 m3/sec . At what rate is the height of the water 

changing when the water has a height of 120 cm? 
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Derivatives of Hyperbolic Functions  
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Applications to science and engineering occur whenever an entity such as 

light, velocity, electricity, or radioactivity is gradually absorbed or 

extinguished, for the decay can be represented by hyperbolic functions. 

The most famous application is the use of hyperbolic cosine to describe 

the shape of a hanging wire. 

 

             
Idealized ocean wave 
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 Example 70: 
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Example 71:  Differentiate each of the following functions  

 

 
 


