
Direct Variation:  y varies directly as x (y is directly 

proportional to x), if there is a nonzero constant k such that

Variation

The number k is called the constant of variation or the 

constant of proportionality

.kxy 

Verbal Phrase Expression

𝑦 𝑣𝑎𝑟𝑖𝑒𝑠 𝑑𝑖𝑟𝑒𝑐𝑡𝑙𝑦 𝑤𝑖𝑡ℎ 𝑥 𝑦 = 𝑘𝑥

𝑠 𝑣𝑎𝑟𝑖𝑒𝑠 𝑑𝑖𝑟𝑒𝑐𝑡𝑙𝑦 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑜𝑓 𝑡 𝑠 = 𝑘𝑡2

𝑦 𝑖𝑠 𝑑𝑖𝑟𝑒𝑐𝑡𝑙𝑦 𝑝𝑟𝑜𝑝.𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒 𝑜𝑓 𝑧 𝑦 = 𝑘𝑧3

𝑢 𝑖𝑠 𝑑𝑖𝑟𝑒𝑐𝑡𝑙𝑦 𝑝𝑟𝑜𝑝.𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑞. 𝑟𝑡. 𝑜𝑓 𝑣 𝑢 = 𝑘 𝑣



1. y  varies directly as x.

2. y  is directly proportional to x.

3. y = kx for some nonzero constant m.

NOTE:  k  is the constant of variation or the 
constant of proportionality.

Example:  If y = 3 when x = 2, find k.
y = kx yields 3 = m(2) or m = 1.5.

Thus,  y = 1.5x.

Direct Variation Statements



Direct Variation

kxy 

 824 k

k
8

24

Suppose y varies directly as x.  If y is 24 when x is 8, find the 

constant of variation (k) and the direct variation equation.

3k

xy 3

direct variation equation

constant of variation

x

y

3

9

5

15

9

27

13

39

Variation



Inverse Variation:  y varies inversely as x (y is inversely 

proportional to x), if there is a nonzero constant k such that

The number k is called the constant of variation or the 

constant of proportionality.

.
x

k
y 

Verbal Phrase Expression

𝑦 𝑖𝑠 𝑖𝑛𝑣𝑒𝑟𝑠𝑒𝑙𝑦 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑎𝑙 𝑤𝑖𝑡ℎ 𝑥 𝑦 = 𝑘
𝑥

𝑠 𝑣𝑎𝑟𝑖𝑒𝑠 𝑖𝑛𝑣𝑒𝑟𝑠𝑒𝑙𝑦 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑞𝑢𝑎𝑟𝑒 𝑜𝑓 𝑡 𝑠 = 𝑘
𝑡2

𝑦 𝑖𝑠 𝑖𝑛𝑣𝑒𝑟𝑠𝑒𝑙𝑦 𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑎𝑙 𝑡𝑜 𝑧4 𝑦 = 𝑘
𝑧4

𝑢 𝑣𝑎𝑟𝑖𝑒𝑠 𝑖𝑛𝑣𝑒𝑟𝑠𝑒𝑙𝑦 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑐𝑢𝑏𝑒. 𝑟𝑡. 𝑜𝑓 𝑣 𝑢 = 𝑘
3 𝑣

Variation



1. y  varies inversely as x.

2. y  is inversely proportional to x.

3. y = k / x for some nonzero constant k.

NOTE:  k  is the constant of variation or the 
constant of proportionality.

Example:  If y = 3 when x = 2, find k.
y = k / x yields 3 = k / 2 or k = 6.

Thus,  y = 6 / x.

Inverse Variation Statements



Inverse Variation

x

k
y 

3
6

k


k18

Suppose y varies inversely as x.  If y is 6 when x is 3, find the 

constant of variation (k) and the inverse variation equation.

x
y

18


direct variation equation

constant of variation

x

y

3

6

9

2

10

1.8

18

1

Variation




