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Compare the rate of change for two lines shown on the same 
graph and interpret information from the rate of change  
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A CLOSER LOOK AT 

RATE OF CHANGE 

BIG IDEAS: 

• The rate of change for a linear relation is calculated by dividing a change in 

the dependent variable by the corresponding change in the independent 

variable 

• Not all linear relationships are proportional (line is not always through origin) 

LEARNING GOALS AND SKILL DEVELOPMENT: 

You know you have met the goals for this lesson when you can: 
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 Determine rate of change from a statement 1a-c 

 
1 2 3 4 

Determine rate of change from a table of values  1d-f 
 

    

Determine rate of change from a graph  1g-j 
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Explain how the calculation for rate of change is dependent 
upon the change in the x-values of the relationship   
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5 6 7  

Analyze graphs and tables of values to determine if a rate of 
change is constant, and if so, calculate the rate of change  
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A Closer Look at Rate of Change 

BUILD YOUR SKILLS  

 
1.  Determine the rate of change for each of the following linear relations. 
 

a) A band’s number of monthly listeners on a music 
streaming platform increases by 1000 every month. 

 
b) The height of an elevator decreases by 150 feet every 

minute. 
 

c) A car travels 240 km every 3 hours. 
 

d)                                                 e)                                                 f) 
 
 
 
 
 
 
 
 
 
 g)      h) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 i)        j) 
 
 
 
 
 
 
 
 
 
 
 
  

Number 
of Years 

Number of 
People 

0 3000 
1 4000 

2 5000 

3 6000 
4 7000 

 

Time (h) 
Distance 

(km) 

1 80 
2 160 

3 240 

4 320 
5 400 

 

Time 
(min) 

Temperature 
(°C) 

0 90 
1 75 

2 60 

3 45 
4 30 

 



A Closer Look at Rate of Change 

2.  The table of values on the right shows the height of a climbing drone. 
 
 a)  Identify the dependent and independent variables in this relation. 

 b)  By what value are the numbers in the left-hand column increasing? 

 c)  By what value are the numbers in the right-hand column increasing? 
 d)  Is the relationship between height and time linear or non-linear? 

Explain. 

 e)  Determine the drone’s rate of climb in metres per second. 
 
 
3.  The graph on the right shows the volume of water in a tank 

over time. 
 

a)  Identify the dependent and independent variables in 
this relation. 

b)  What scale is being used for the time axis? 

c)  What scale is being used for the volume axis? 

d)  Is the relationship between volume and time linear or 
non-linear? Explain. 

e)  Determine the rate of change of volume in litres per minute. 
 
 

4.  For each of the following linear relations, 

 i)  state the initial value (start value).     ii)  find the rate of change. 
 
 a)                                                 b)                                                c) 
 
 
 
 
 
 
 
 
 d)                                                                          e) 
 
 
 
 
 
 
 
 
 
 
  

Time 
(s) 

Height 
(m) 

0 0 
5 10 

10 20 
15 30 

20 40 

 

Age 
(years) 

Mass 
(g) 

0 0 
2 50 

4 100 

6 150 
8 200 

 

Time 
(min) 

Distance 
(m) 

0 250 
20 210 

40 170 

60 130 
80 90 

 

Time 
(s) 

Area 
(cm2) 

30 80 
60 152 

90 224 

120 296 
150 368 

 



A Closer Look at Rate of Change 

Model A 

Hours 
Worked 

Money 
Raised ($) 

0 0 
2 100 

4 200 

6 300 
8 400 

 

Model B 

Hours 
Worked 

Money 
Raised ($) 

0 80 
2 160 

4 240 

6 320 
8 400 

 

5.  The tables below show two different linear models by which $400 was raised for a local charity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  a)  Determine the rate of change, in dollars per hour, for each model. 

 b)  In each model, a total of $400 was raised with 8 hours of work. For which model(s) can the 

rate of change be found by simply calculating 400 8÷ ? Explain. 

 
 

 

6.  The relationship between the dosage of a particular medication and the mass of the patient is 

linear, as shown in the graph below.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

a)  Why do you think the line is dashed for mass values less than 40 lbs? 

b)  Determine the rate of change of dosage in millilitres per pound. 

c)  According to the graph, a patient with a mass of 100 lbs requires 30 mL of medication. To 

determine the required dosage for a 50 lb patient, can we simply calculate 30 2÷ ? Explain.  

 
  



A Closer Look at Rate of Change 

7.  For each relation, if the rate of change is constant, determine its value (without units). 

Otherwise, state whether the rate of change is increasing or decreasing.  

 
 
 
 a)                                                  b)                                                c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 d)                                                   e)                                                f) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

g)       h)                                                 i) 
 
 
 
 
 
 
 
  

x y 

0 180−  

15 138−   

30 96−   

45 54−  

60 12−  

 

t h 

0 1510.0 

2 1686.4 

4 1823.6 

6 1921.6 

8 1980.4 

 

n C 

0 5.2 

1.25 0.7 

2.5 3.8−   

3.75 8.3−   

5 12.8−   

 



A Closer Look at Rate of Change 

8.  The graph on the right shows the volume of liquid in two 
tanks as they are drained. 

 
a)  How much liquid is initially in each tank? 

b)  How long does it take each tank to drain? 

c)  Determine the rate of change of volume for the liquid 

in each tank. 

d)  Explain why the tank with the lower rate of change 
value is actually draining more quickly than the other 
tank. 

e)  When initially full, a 
third tank, Tank C, 
takes twice as long as 
Tank B to fully drain 
and drains at half the 
rate of Tank A. What 
is the capacity of 
Tank C? 

 

 
 
9.  The graph on the right describes Harshdeep’s distance from home 

over time. 
 

 a)  Is Harshdeep moving toward home or away from home? 

 b)  Is the rate of change of distance positive or negative? 

 c)  Is the rate of change of distance increasing or decreasing? 

 d)  Is Harshdeep’s speed increasing or decreasing? 

 e)  Do the answers for parts (c) and (d) contradict each other? 
Explain. 

 
 
 

10.  When measuring the rate at which an object is rotating, we often refer to 

the number of revolutions in a given amount of time (for example, 1000 

revolutions per minute) or the angle through which the object rotates in a 

given amount of time (for example, 60° per second).  Determine the rate of 

change of a clock’s continuously moving second hand using each of the 

following units. 

 

 a)  revolutions per minute            b)  revolutions per hour         

 c)  revolutions per second   d)  degrees per minute               

 e)  degrees per second       
  



A Closer Look at Rate of Change 

CHECK YOUR UNDERSTANDING 

 

1.  a)  1000 listeners/month     b)  150− ft/min     c)  80 km/h       d)  80 km/h     e)  1000 people/year           

f)  15 C/min− °                     g)  $2/ride             h)  8 m2/min     i)  5 kPa/s        j)  $750− /year 

 

2.  a)  The dependent variable is height and the independent variable is time.      

     b)  5      

     c)  10 

     d)  Linear, since the height increases at a constant rate.     e)  2 m/s 
 

3.  a)  The dependent variable is volume and the independent variable is time.      

     b)  increments of 2 minutes      

     c)  increments of 10 litres      

     d)  Linear, since the volume increases at a constant rate (the graph is a straight line).      

     e)  5 L/min 
 

4.  a)  i)  0 g  ii)  25 g/year       b)  i)  250 m   ii)  2−  m/min     c)  i)  8 cm2   ii)  2.4 cm2/s 

     d)  i)  $200   ii)  $20/day     e)  i)  425 knots   ii)  12.5−  knots/min 
 

5.  a)  Model A: $50/hour   Model B: $40/hour      

     b)  Model A. Since the initial value is 0, the relationship between money raised and hours worked 
is proportional. Specifically, the money raised is always equal to 50 times the number of hours 
worked. 

 

6.  a)  The medication is likely not suitable/safe for individuals (children) with a mass less than  
40 pounds.      

     b)  0.2 mL/lb      

     c)  No. Since the initial value is not 0 mL, the relationship between dosage and mass is not 
proportional. That is, the dosage is not simply a fixed multiple of the mass. 

 

7.  a)  1     b)  increasing    c)  1.5−     d)  0    e)  decreasing    f)  
4

3
    g)  2.8    h)  decreasing    i)  3.6−  

 

8.  a)  40 L      

     b)  Tank A: 5 minutes   Tank B: 4 minutes      

     c)  Tank A: 8−  L/min   Tank B: 10−  L/min      

     d)  The negative rate of change values indicate that the volume is decreasing. Therefore, the 
volume of water in Tank B is decreasing more rapidly than that in Tank A, and thus Tank B is 
draining more rapidly than Tank A.      

     e)  32 L 
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A Closer Look at Rate of Change 

9.  a)  toward home      

     b)  negative      

     c)  decreasing      

     d)  increasing      

     e)  No. The rate of change becomes more negative over time, indicating that Harshdeep’s distance 
from home is decreasing more rapidly over time. Therefore, she’s moving toward home at an 
increasing speed. 

 

10.  a)  1 rev/min     b)  60 rev/h     c)  
1

60
 rev/s     d)  360°/min     e)  6°/s 
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