
Calculus - Optimization Notes With Homework Set 
 
There are specific steps you should follow to successfully solve optimization problems. There are always 
exceptions, but overall, these are the steps to follow in the order given… 
 
1.    Draw a graph of the situation, if appropriate. Be sure to label everything you know  
 and/ or want to find. 
2.    Identify what you want to optimize (minimize/maximize). 
3.    Write an equation for what you want to optimize. Usually these equations will be either  
 information given to you in the problem or will be equations you know to be true.  
4.    If your equation has more than one variable, use substitution to rewrite it with only one variable.  
5.   Take the derivative of the equation you want to optimize, set it equal to zero, and solve to find critical points 
6.    Substitute the critical points AND the endpoints (when appropriate) into the  
 optimization equation. Determine which point is the max/min. 
 
 
Here are examples of some typical problem types. 
 
Ex 1. Find the two numbers whose difference is 100 and whose product is a minimum. 
 
Ex 2. Find the two numbers whose product is 100 and whose sum is a minimum. 

 
Ex 3. Find the point on the parabola xy 22 =  that is closest to the point (1, 4). 

 
Ex 4. Find the area of the largest rectangle that can be inscribed in a semicircle of radius r. 

 
Here are a few for you to try. 
 
1. Find positive integers x, y such that 𝑥𝑥𝑥𝑥 =  16 and 𝑥𝑥 +  𝑥𝑥 is as small as possible. 
 
2. Suppose that 600 ft. of fencing are used to enclose a corral in the shape of a rectangle  
 with a semicircle whose diameter is a side of the rectangle (see below). Find the  
 dimensions of the corral with maximum area. 
 
3. A farmer with 750 ft. of fencing wants to enclose a rectangular area and then divide is  
 into four pens with fencing parallel to one side of the rectangle. What is the largest  
 possible total area of the four pens? 
 
4. Find the point on the parabola 02 =+ yx  that is closest to the point ( )3,0 − . 
 
5. Find the dimensions of the rectangle of largest area that has its base on the x-axis and  
 its other two vertices above the x-axis and lying on the parabola 28 xy −= . 
 
6.  A farmer has 2400 ft of fencing and wants to fence off a rectangular field that borders a straight river.   

He needs no fence along the river.  What are the dimensions of the field that has the largest area? 


