
Direct, Inverse, and Joint Variation 
Notes and Examples 
 
Two or more quantities that are related  to each other are said to vary directly, inversely, or 
jointly.  All variation problems involve a constant of proportion, k., but whether the two quantities 
grow or decrease together determines what type of variation you will use. 
 

    

Direct nkxy =  
Both quantities increase 

together or decrease 
together. 

Suppose y varies directly as x 
and 45=y  when 5.2=x . 
Determine the constant of 
variation and write an equation for 
this relationship.  Use the 
equation to find the value of y  
when 4=x . 

Indirect 
or 

Inverse 

nx
ky 1

=  or  

   nx
k

=  

 

As one quantity increases 
the other quantity 

decreases 

If y  varies inversely as x  and 
14=y  when 3=x , find x  when 
30=y . 

Joint nmzkxy =  

There are more than two 
quantities related; may 
also be combined with 

indirect variation. 

z  varies jointly as x  and the 
square of y and inversely as w .  
If 25=z  when ,2,10 == yx and 

8=w , determine an equation and 
find the value of z  when 

,5.2,12 == yx and 10=w . 
 
Example  1 
When an object such as a car in accelerating, twice the distance d  it travels varies directly 
with the square of the time t  elapsed.  One car accelerating for 4 minutes travels 1440 feet. 
 

A. Write an equation relating travel distance to time elapsed.  Then graph the equation.   
 
 
 
 
 

B. Use the equation to determine the distance traveled by the car in 8 minutes. 
 

 



Example 2 
The stretch in a loaded spring varies directly as the load it supports.  A load of 8 kg stretches a 
certain spring 9.6 cm.. 
 

A. Find the constant of variation and the equation of the direct variation.   
 
 
 

B. What load would stretch the spring 6 cm? 
 

 
Example 3 
The time required to travel a given distance is inversely proportional to the speed of travel.  If a 
trip can be made in 3.6 hours at a speed of 70 kph, how long will it take to make the same trip 
at 90 kph? 
 
 
 
 
Example 4 
If z  varies jointly as x  and the square root of y , and 6=z  when 3=x  and 16=y , find z  
when 7=x  and 4=y . 

 
 
 
 

Example 5 
The surface area of a cylinder varies jointly as the radius and the sum of the radius and the 
height.  A cylinder with height 8 cm and radius 4 cm has a surface area of 2cm96π .  Find the 
surface area of a cylinder with radius cm3  and height cm10 . 
 
 
 
 
Example 6 
The electrical resistance (in Ohms, Ω ) of a wire varies directly as its length.  IF a wire 110 cm 
long has a resistance of 7.5 Ω , what length has a total resistance of 12 Ω ? 
 
 


