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Linear Functions
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In an experiment, a group of students 
poured water onto a sponge and weighed 
it at regular intervals.

Each time, the sponge soaked up all the water.

Which graph is most likely to show their results?

Which graph is correct?
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Filling flasks

Which flask fills with a linear rate?



© Boardworks 20125 of 13

We say that two quantities have a linear relationship
when one quantity increases or decreases at the same rate, 
regardless of the value of the other quantity.

Linear relationships

The cost of a call varies linearly with the duration of the call.
An extra minute makes the total cost increase by the same 
amount, whether it is the second minute or the hundredth 
minute.

The speed of an object falling to the ground does not vary 
linearly with height. The speed during the first 5 feet does
not increase by the same amount as the speed during the
last 5 feet.

What if the call had a connection charge?
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When two quantities, x and y, vary linearly with each other,
we can link them with the equation:

y = mx + b

where m and b both have a constant value.  

The graph of y = mx + b will always be a straight line.

Equation of a straight line

This is a linear function.

The word “linear” comes 
from the word “line.”

What do m and b represent?
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Drawing graphs of functions
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Devan’s family buy solar heating panels.
The panels cost $1000 to install, but save $300 per month.

Writing functions

How can we write a function to show the 
relationship between money saved and time?

We can approach this problem in several ways. We can write 
the function:

● directly from the word problem

● using a table of values
● using a graph.
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The panels cost $1000 to install and save $300 per month:

Using tables

0 1 2 3 4 5
–1000 –700 –400 –100 200 500Savings, s, in $

Time, t, in months

Write the function between money 
saved and time using a table of values.

What is the rate of change of the variables?

What is the initial value?

Write the function: Savings, s = 300t – 1000

300

–1000
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Using graphs

Use the table to plot a 
graph of this information.

This is the y-intercept.

The initial value is –$1000.

This is the slope of the line.

The rate of change of the 
variables is 300 dollars
per month.

Sa
vi

ng
s 

($
)

4 531 2

–800

–1000

–200

–600

–400

Time (months)

0 1 2 3 4 5
–1000 –700 –400 –100 200 500Savings, s, in $

Time, t, in months

6 7

400

200

600
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Using words
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A group of students poured water onto a sponge and 
weighed it at regular intervals to produce this graph.

Interpreting graphs I

M
as

s 
of

 s
po

ng
e 

(g
)

4 5–1 31 2

8

10

–1

6

2

4

Volume of water (cm3)m is the ratio of the mass of the 
sponge to the volume of water.

b is equal to the mass of
the dry sponge.

In this specific example, 
what quantities do m and b

represent?

The general form for a linear 
function is y = mx + b.
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Interpreting graphs II

Use the graph to find the mass of the dry sponge.

(Hint: this is the y-intercept.)

Mass of dry sponge = 2g

Use the graph to find the ratio 
of the mass of the sponge to 

the volume of water.

(Hint: this is the slope of the line.)

Ratio of mass of sponge to 
volume of water = 2 g/cm3

M
as

s 
of

 s
po

ng
e 

(g
)

4 5–1 31 2

8

10

–1

6

2

4

Volume of water (cm3)

What is the function for this situation?
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