
Variation Word Problem – Notes 
4 types of variation: 

• Direct Variation 
• Inverse Variation 
• Joint Variation 
• Combined Variation 

Each variation problem has some constant of variation that we must find (k) 

 

Type 1:  Direct Variation 
y varies directly with x: 

𝑦𝑦 = 𝑘𝑘 ∙ 𝑥𝑥 
Example 1:   Y varies directly with x, and y=9 when x = -15.   Find y when x = 21. 

• Use the given to find the constant of variation (k) 
• Use the constant of variation to answer the new question. 

 

Example 2:  A salesperson’s commission varies directly with sales.  For $1,000 in sales, 
the commission is $85.00.   What is the commission for $2,300 in sales? 

 

Type 2:  Inverse Variation 
Y varies inversely with x: 

𝑦𝑦 =
𝑘𝑘
𝑥𝑥

 

Example:  Suppose y varies inversely with x, and x = 8 when y = -7.  What is y when x = 2? 

 

Example:  The amount of time it takes to address and pack the DA Student Valentines varies 
inversely with the number of people helping.  With 28 people helping, it took 2.5 hours to 
complete.   How long would it have taken if there were 40 people helping? 



Type 3:  Joint Variation 
y varies jointly with x and z: 

𝑦𝑦 = 𝑘𝑘 ∙ 𝑥𝑥 ∙ 𝑧𝑧 
 

Example:  The number of bags of mulch you need to cover a planting area varies jointly 
with the area to be mulched (a) in square feet, and the depth of the mulch (d) in inches.  
If you need 10 bags to mulch 120 ft2 to a depth of 3 inches, how many bags do you need 
to mulch 200 ft2 to a depth of 4 inches? 

 

 

 

 

 

Type 3:  Combined Variation 
y varies directly with x and inversely with z: 

𝑦𝑦 =
𝑘𝑘 ∙ 𝑥𝑥
𝑧𝑧

 
 

Example:  The number of bags of grass seed needed to reseed a yard varies directly with 
the area (a) to be seeded, and inversely with the weight (w) of the bag of seed.   If it 
takes two 3-lb  bags to seed an area of 3,600 ft2, how many 5-lb bags will seed 9,000 ft2? 

 

 

 

Example:  The force (F) of gravity on a rocket varies directly with its mass (m), and 
inversely with the square of its distance (d) from earth.   Write a model for this 
combined variation. 


