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Concepts addressed:   
Analyze the behavior of a function (e.g., find relative maxima and minima, concavity); solve 
problems involving related rates, rates of change, approximate the roots of a function; solve ap-
plied minima-maxima problems. 

 

Textbooks and other Learning Materials: How to Solve Word Problems in Calculus by Eugene 
and Beney Don, McGraw Hill 
 

Thomas’ Calculus, Early Transcendentals 11th Edition by Weir, Hass, and Giordano, Pearson, 
Addison Wesley.   
 

 Chapter(s) to review for this concept: 1-5 in Word Problems and Chapter 4.7 in Thomas. 
 

• Students must be able to do four things: A) use derivatives to find the extreme values of a 
function.  B) solve maxima and minima word problems.  B) apply Newton’s method to 
find the roots of a function.  D) show, usually by implicit differentiation, how one rate of 
change depends on another.   

 

A.  By  Word Problems: 
“Let c be a critical value of f [where f’ = 0]  
(a) If  f’(x) changes from positive to negative as x goes from the left of c to the right of 
c, then f has a relative maximum at c. 
(b) If  f’(x) changes from negative to positive as x goes from the left of c to the right 
of c, then f has a relative minimum at c. 
or 
(a) If f”(c) < 0 then f has a relative maximum at c [concave down]. 
(b) If f”(c) > 0 then f has a relative minimum at c  [concave up].” 
 

B.  When solving maxima or minima word problems, one should:  
1. Draw a picture labeling all pertinent constants and variables.   
2. Write a function in two variables that describes the situation.   
3. Use constraints to create a single variable function.   
4. Find extreme values of that function as stated earlier.   

 

C.  Newton’s Method for finding roots is condensed from Thomas: 
1. Guess a solution to the equation f(x) = 0. 

2. Find successive solutions by 1
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D.  The method for finding related rates is condensed from Word Problems: 
1. Draw a picture labeling all pertinent constants and variables.   
2. Determine the rates you are given and the ones you need to find.   
3. Find an equation relating the variables in Step 1.   
4. Differentiate the equation (usually with respect to time).   
5. Substitute all given information into the results of Step 4 and solve for the 

unknown rate.   
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