


KEY CONCEPTS

When the points on the graph of a relation lie along a straight line, the 
relation is linear

A linear relationship implies equal changes over equal intervals
any linear model can be represented by a linear relation of the form y = 
mx + b, where 

m represents rate of change (or slope)
b represents the y-intercept (or where the line crosses the vertical 
axis)

The first differences are constant



KEY CONCEPTS

The rate of change of a linear relation is constant
 EXAMPLE: A car travelling a constant speed will travel equal distances
over equal time intervals

If the rate of change is positive, the quantity is increasing

If the rate of change is negative, the quantity is decreasing

If the rate of change is zero, the quantity is constant

 Rate of change can be used to make predictions of future trends

A line of best fit can be used to estimate long term trends when short term 
trends are not obvious



EXAMPLE 1 Buying Electricity

Electrical energy is sold in units called kilowatt-
hours (kWh).  Shelley operates a horse-
boarding stable.  The graph shows the monthly 
cost for the electricity consumed to operate the 
stable

(a) Describe relationship between monthly 
cost and energy consumed
The more energy consumed, the higher
the monthly costs



EXAMPLE 1 Buying Electricity

(b) Use the graph to estimate the cost of 200 kWh
The cost of using 200 kWh is $50

(c) By how much does the cost increase for

(i) 300 kWh
At  300 kWh, the cost is $55
 there is in increase of $5 from 200 
kWh

(ii) 400 kWh
At  400kWh, the cost is $60
 there is in increase of $5 from 300
kW

(d) How does the cost change each time the 
consumption goes up by 100 kWh?

For every 100 kWh increase, the cost 
increases by $5!



EXAMPLE 1 Buying Electricity

(e) Consider the rate of change of cost with respect 
to consumption.  What are suitable units for this rate 
of change?

(f) Is the rate of change of cost with respect to 
consumption increasing, constant or decreasing?  
Explain.

CONSTANT
 increasing by $5 for every 100 kWh
 Line has a positive slope

nconsumptioenergyinChange

tmonthlyofChange
changeofRate

cos


kWh

Dollars
changeofRate 

Units are Dollars 
per kilowatt hour



EXAMPLE 2 Fuel Consumption in an Aircraft

The Diamond Katana is a popular training aircraft 
manufactured in London, Ontario.  The capacity of the fuel 
tank is 19.5 gal.  The table shows the amount of fuel 
remaining in the tank during a flight.

(a) Draw a graph, with time on the horizontal axis and fuel 
remaining on the vertical axis

Time (hours)

Fuel 
remaining 

(gal) (b) Describe the shape of the 
graph

Data points form a 
straight line

Time vs. Fuel consumption



EXAMPLE 2 Fuel Consumption in an Aircraft

(b) How much fuel was consumed during

(i) the first hour of flight?
fuel consumption = start capacity – end capacity

= 19.50 – 16.30
= 3.2 gal

(ii) the second hour?
fuel consumption = start capacity – end capacity

= 16.30 – 13.00
= 3.3 gal

(iii) the third hour?
fuel consumption = start capacity – end capacity

= 13.00 – 9.80
= 3.2 gal

(iv) Does the rate of change 
appear to be increasing, 
constant or decreasing?
CONSTANT
 3.2 gal of fuel is being used 
every hour



EXAMPLE 2 Fuel Consumption in an Aircraft

(d) What is a reasonable estimate for the rate of change of 
fuel remaining in the tank?  Include suitable units for this 
rate of change

Fuel amount decreased by 3.2 gallons per hour

timeTotal

capacitystartingcapacityFinal
changeofRate




h

galgal
changeofRate

3

50.1980.9 


h

gal
changeofRate

3

7.9


hgalchangeofRate /2.3



EXAMPLE 2 Fuel Consumption in an Aircraft

(e) Determine the length of time that the aircraft can be 
flown on one tank of fuel

The aircraft can be flown for approx. 6 hours on one tank 
of fuel

nconsumptiofuelofRate

capacityFuel
Time 

hgal

gal
Time

/2.3

5.19


hTime 1.6

END OF DAY 1



EXAMPLE 3
Canadian Coffee Consumption (Using Technology for Linear 
Regression)

The table shows the yearly average Canadian coffee 
consumption per capita.

(a) 
Examine the values in the 
table.  Predict whether the 
trend in coffee consumption 
is increasing, constant or 
decreasing.  Give a reason 
for your prediction.
Coffee consumption is 
gradualy increasing
 Consumption from 1978 
to 2007 generally went up



EXAMPLE 3
Canadian Coffee Consumption (Using Technology for Linear 
Regression)

(b) 
Let 1978 be Year 0.  Use a graphing 
calculator to create a scatterplot with the 
year on the horizontal axis and 
consumption on the vertical axis.  
Sketch the scatterplot below.

Year

Coffee 
consumption 

(L)



EXAMPLE 3
Canadian Coffee Consumption (Using Technology for Linear 
Regression)

(c) Use linear regression to determine the 
equation for the line.  Sketch the line of best fit 
in your sketch in Part (b) (follow instructions 
from Lesson 3.4 Part 2)

Year

Coffee 
consumption 

(L)

LinReg

y = ax+b

a = 

b =

r2 =

r =

Equation:  ________________

(d) Does the line of best fit support 
your prediction in (a)?
Yes
Line has a positive slope
Indicates there is an increase in 
coffee consumption (0.396 L/year)

y = 0.389x + 91.028

0.389

91.028

0.477

0.676



EXAMPLE 3
Canadian Coffee Consumption (Using Technology for Linear 
Regression)

(e) 
Predict the coffee consumption in 2018 using 
the equation from Part (c)
Since 1978 is Year 0
2018 would be year ________

Substitute x = 40 into the equation

y = 0.389x + 91.028
= 0.389 (40) + 91.028
= 15.56 + 91.028
= 106.588 L

The coffee consumption in 2018 will be 
106.588 litres.

LinReg

y = ax+b

a = 

b =

r2 =

r =

Equation:  ________________

(d) Does the line of best fit support 
your prediction in (a)?
Yes
Line has a positive slope
Indicates there is an increase in 
coffee consumption (0.396 L/year)

y = 0.389x + 91.028

0.389

91.028

0.477

0.676

40

2018 – 1978
= 40



HOMEWORK / SEATWORK

Page 275 
#1 – 5, 7, 11

#12 (using Technology)


