
Extra Practice Problems: Optimization and Related Rates 
 
 

Given below are several practice problems on optimization and related rates. You may 
find these useful in preparing for the final examination. Note that the problem types (max/min, 
related rates) are not identified, so you will need to determine that before doing anything else. A 
good strategy is to try to do the first steps of each problem before completing any of them. The 
most critical of these steps is identifying variables. Draw figures where it is useful to do so, and 
label them appropriately. Be especially careful when writing down equations: write what actually 
applies to a problem, not just some formula you happen to know. Do not proceed further in the 
problem until you are sure that your initial modeling steps are correct! 
 
 
Specific advice for typical optimization problems:  
 
-- Write down an equation for the quantity to be maximized or minimized 
 
-- Write down the constraint equation(s). Usually there is just one such equation, containing two 
variables. Solve it for one variable in terms of the other, then plug the solution into the 
optimization equation in order to obtain an equation with just one independent variable. 
 
Specific advice for related rates problems:  
 
-- A figure tends to give a fixed, static impression, but keep in mind that these problems involve 
dynamic situations. Picture in your mind how things are changing with time--the term variable 
should remind you of this.  (That’s why you shouldn’t label your figure with the numerical value 
of any variable.) 
 
-- Either use the chain rule (list the rate you are given, the rate you want, and determine the rate 
that links these two), or try implicit differentiation: write an appropriate formula and differentiate 
both sides of it with respect to t. 
 
 

Problems 
 

1. (a) We want to choose two positive numbers whose sum is 100 such that the sum of their 
squares is as small as possible. What should the two numbers be?  
 
(b) We want to choose two positive numbers whose sum is 100 such that the sum of their squares 
is as large as possible. What should the two numbers be?  
 
 
2. A trash compactor is compressing a heap of rubbish in the shape of a cube. If the volume is 
decreasing at a rate of 2 cm3 per second, find the rate at which the length of any side of the cube 
is decreasing when the volume is 1000 cm3. 
 

(continued on next page) 



3. A particle moves around the circle x2 + y2 = 1 in a clockwise direction. As it passes through 
the point (1/2, 2/3 ), its y-coordinate is changing at the rate of 3 units per second. At what rate 
is the x-coordinate changing? [Try this two ways, one involving implicit differentiation and one 
not.] 
 
 
4. A printed page is to have one-inch margins at the top and bottom, and 1½ inch margins on 
each side.  If the perimeter of the page (including the margins) is to be 40 inches, find the page 
dimensions that maximize the printable area. 
 
 
5. A trough is 12 feet long and its vertical cross sections are the shape of an equilateral triangle. 
If it is filled at a rate of 4 cubic ft. per minute, how fast will the water level be rising when the 
water reaches a depth of 3 ft? 
 
 
6. A toy rocket is launched straight up into the sky. It’s upwards velocity t seconds after launch is 
given by v(t) = 320t − 16t2. How high does the rocket go, and how long is it before it hits the 
ground?  
 
 
7. A man standing 3 ft from the base of a lamp post casts a shadow 4 ft long. If the man is 6 ft 
tall and walks away from the lamppost at a speed of 7 ft per second, at what rate will his shadow 
lengthen? 
 
 
8. A mirror in the shape of a rectangle capped by a semicircle (see figure below) is to have area 
10 ft2. Determine the height of the rectangle and the radius of the semicircle that produce a 
mirror with the minimum possible perimeter. 
 
 
 
 
 
 
 
 
 
9. A right circular cylinder of radius 4 is inscribed in a sphere of radius 4 (see figure below—the 
point shown is at the center of the sphere). What are the dimensions for the cylinder that 
maximize its volume? 
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