
Problem Solving with Linear Relations 

 

 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 LEARNING GOALS ANCHOR 
QUESTIONS 

 SKILL BUILDING 
QUESTIONS 

EX
TE

N
D

IN
G

 Solve real-world problems involving linear relationships in 
which an equation or graph is not provided 7, 8  7 8   
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BIG IDEA: 
• A variety of representations (graphs, tables of values, equations, etc.) can 

be used to solve problems involving linear relations 

• A point of intersection occurs where two lines cross (the point is common to 

both lines) 

LEARNING GOALS AND SKILL DEVELOPMENT: 
You know you have met the goals for this lesson when you can:  
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Write an equation to represent a linear relationship and solve 
the equation to determine a piece of information  1  1 2   

Explain the meaning of a point of intersection between two 
linear relationships 2      

Interpret information about linear relationships from various 
representations to make decisions 2      
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Problem Solving with Linear Relations 

BUILD YOUR SKILLS  
 
1.  A tanker truck carrying fuel initially contains 10 000 L.  Fuel is added to the tank at a rate of 

2000 litres per minute. 
 

a)  Determine an equation to model the volume of fuel 
in the truck t minutes after filling begins. 

b)  Use your equation to determine the volume of fuel 
in the truck after it has been filling for 5 minutes. 

c)  Use your equation to determine how long it takes to 
fill the truck, which has a capacity of 36 000 litres. 

 
 
 
 
2.  An event planner offers the following two pricing options: 
 
  Option A: A one-time up-front payment of $600. 
  Option B: A rate of $40/h, paid after the event. 
 

a)  If an event is expected to require 10 hours of planning, which option will result in a lower cost 
to the customer, and by how much? 

b)  Create a graph to compare the total cost of hiring the event planner using each of the two 
pricing options from 0 hours to 20 hours.   

c)  Explain the meaning of the point where the two lines intersect. 

d)  Explain why a customer might choose Option A. 
  



Problem Solving with Linear Relations 

3.  The graph below describes the taxi fare in Fredericton, New Brunswick. In Ottawa, Ontario,  
     the initial cost is $2.25 less, but the rate is greater by $0.75/km.  
 

a)  How would the graph for the Ottawa taxi compare to 
the graph for the Fredericton taxi?  

b)  Determine an equation for the total cost of a taxi ride 
for d kilometres in Ottawa. 

c)  For what distance would the Fredericton and Ottawa 
taxis  charge the same amount? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4.  The graphs below show the heights of two objects above the ground over time. One graph 
corresponds to a freefalling ball and the other describes a descending drone.  

 
a)  Which graph represents the ball and 

which graph represents the drone? 
Explain. 

b)  What happens at point P? Explain. 

c)  Which object contacts the ground first? 

d)  Which object is travelling faster when 
it reaches the ground? Explain.  
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5.  To convert a temperature measured in degrees Celsius to degrees Fahrenheit, we multiply the 
degrees Celsius temperature by 1.8 and add 32 to the result. 

 
a)  Create an equation that relates temperature in degrees Fahrenheit (F) to 

temperature in degrees Celsius (C). 

b)  The average normal body temperature is 37 C° . Use your equation to 
convert this temperature to degrees Fahrenheit. 

c)  The Centers for Disease Control and Prevention (CDC) defines a fever as a 
body temperature of 100.4 F°  or higher. Determine this temperature range 
in degrees Celsius. 

d)  Determine the freezing temperature in degrees Fahrenheit. 

e)  To more easily approximate the equivalent degrees Fahrenheit temperature 
for a given degrees Celsius temperature, the equation 2 30F C= +  is often 
used. According to this equation, what operations can be applied to a 
degrees Celsius temperature to approximate the equivalent degrees 
Fahrenheit temperature? 

f)  Complete the table of values on the right to 
compare actual Fahrenheit values to those 
approximated using the method in part (e). 

g)  Sketch the graphs of the relations 
1.8 32F C= +  and 2 30F C= +  for 0°C 

through 20°C on the same axes. 

h)  Do the two lines graphed in part (g) intersect? If so, what is the meaning of the point of 
intersection? 

i)  For what degrees Celsius temperatures, if any, does the approximation give an underestimate 
for the corresponding degrees Fahrenheit temperature? 

j)  For what degrees Celsius temperatures, if any, does the approximation give an overestimate 
for the corresponding degrees Fahrenheit temperature? 

 
 
6.  The volume of liquid, in litres, in two containers after t minutes is given by the following equations. 
 

Container A: 10 50V t= +          Container B:  120 8V t= −  
 

a)  State the initial volume of liquid in each container. 

b)  State whether each container is filling or draining. 

c)  After approximately how many minutes do the containers contain the same volume of 
liquid? 

  

°C 
Temperature 

Actual °F 
Temperature 

Approximated °F 
Temperature 

0 32 30 
5 41 40 
10   
15   
20   
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7.  Anna and Zhu left their houses at the same time to meet at a local coffee shop. Their distances, in 
kilometres, from the coffee shop t hours after leaving home are described by the following 
equations. 

Anna: 2.5 5d t= −          Zhu:  1.8 6d t= −  
 

a) Who walked the greater distance? 

b) Who walked at a greater speed? 

c) How many minutes did each person 
take to get to the coffee shop? 

d) Describe how Zhu could change her 
speed in order to arrive at the coffee 
shop at the exact same time as Anna. 

 
 
 
 
 
8.  The relationship between the dosage of a particular medicine and the mass of the patient is linear. 

In addition to a per pound dosage, there is a minimum dosage for all patients. A patient with a 
mass of 100 pounds requires a dosage of 52 mL. A patient with a mass of 140 pounds requires a 
dosage of 68 mL. 

 
a)  Determine the per pound dosage. 

b)  Determine an equation to relate dosage (d) to  
      patient mass (m). 

c)  Determine the required dosage for a patient with 
a mass of 170 pounds. 

d)  A patient’s required dosage is 50.4 mL. 
Determine the patient’s mass.  
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CHECK YOUR UNDERSTANDING 
 
1.  a)  10000 2000V t= +      b)  20 000 L     c)  13 minutes 
 
 
2.  a)  Option B by $200      

     b)                                                                

 

 

 

 

 

 

 

 

 
     c)  For either option, an event requiring 15 hours of planning results in a total cost of $600. 

d)  A customer would choose Option A if the event was likely to require more than 15 hours of 
planning and $600 was already available for payment prior to the event. 

 
 
3.  a)  The graph for the Ottawa taxi would be steeper due to the increased rate of change, but start 

lower due to the decrease in initial value.      

     b)  3.75 2C t= +       

     c)  3 km 
 
 
4.  a)  The straight line represents the drone, as it likely descends at a constate rate. The non-linear 

graph represents the ball, as its speed likely increases as it falls as a result of acceleration due 
to gravity.      

b)  At a time of 2 seconds and a height of 30 m, the ball passes the drone.      

c)  the ball      

d)  The ball is travelling faster when it reaches the ground since its graph is steeper than that of 
the drone at that time (its height is decreasing more rapidly). 
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Problem Solving with Linear Relations 

5.  a)  1.8 32F C= +       

     b)  98.6 °F      

     c)  38 °C or higher     

     d)  32 °F      

     e)  double the degrees Celsius temperature and add 30 to the result     

     f)                                                                                  
 
 
 
 
 
 
 
 

 g)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     h)  Yes. For a temperature of 10 °C, the actual and approximated Fahrenheit temperature 

conversions are equal (50 °F). 
     i)  temperatures less than 10 °C 
     j)  temperatures greater than 10 °C 
 
6.  a)  Container A: 50 L   Container B: 120 L     

     b)  Container A: filling   Container B: draining      

     c)  approximately 4 minutes 
 
7.  a)  Anna     b)  Zhu     c)  Anna: 30 minutes   Zhu: 18 minutes      

     d)  reduce her speed by 2.4 km/h 
 
8.  a)  0.4 mL/lb     b)  0.4 12d m= +      c)  80 mL     d)  96 lb 
 
 

°C 
Temperature 

Actual °F 
Temperature 

Approximated °F 
Temperature 

0 32 30 
5 41 40 
10 50 50 
15 59 60 
20 68 70 
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