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4.1 – Writing Equations to Describe Patterns 
Focus: Use equations to describe and solve problems involving patterns. 

 

Warm-up:  Do the ‘Investigate.  Describe the pattern: 

 
 
 
 
 
 
Describe the pattern: 

a) in words. b) in a table. 
 
 
 
 
 
 

 
c) in an equation where t = number of tables & p = number of people. 

 
 
 
 

d) How many people at 25 tables? 
 
 
 

Tables People 
1 4 

2  

3  
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Together, read through ‘Connect’ and make any notes you think are important on the side of the page. 
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Ex. 1:  You go to the store to buy peanut butter. 
 

a)  Make notes on or around the table to 
      describe any patterns that you see. 
 
 
 

b) Write an equation that relates the cost (C) to the number of jars of peanut butter (n). 
 
 
 

c) What is the cost of 18 jars?  
 
 
 
Ex. 2:   
a) Find the equation using  b)  If m = 8, what is n? 

the pattern in the table. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex. 3: 
a) Find the equation using  b)  If a = 10, what is b? 

the pattern in the table. 

 

 

 

 

Jars Cost ($) 
0 0 

1 5 

2 10 

3 15 

4 20 

 

m n 

0 1 

1 3 

2 5 

3 7 

 

a b 

1 7 

2 4 

3 1 

4 –2 
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Ex. 4:  Empress Cabs charges $3.75 plus $1.25 per km.  
 
a) If d = number of km, write an equation for the cost of Empress Cabs. 
 
 
 
 
 
b) What is the fare for a 19 km ride? 
 
 
 
 
 
 
 
 
 
c) If you pay $12.50 for your cab ride, how far did you travel? 
 
 
 
 
 
 
 
 
 
 

HW Assignment 
Section 4.1   pg. 159 # 4–8, 10, 11, 14–16 
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4.2 – Linear Relations 
Focus: Analyze the graph of a linear relation. 

 

Warm-up:  Plotting points on a coordinate plane. 
 
The x–axis is the  _______________________  axis and the y–axis is _______________________  axis.                  

In any ordered pair, such as (3, – 5), the first number is always the x value and the second is the y value. 

 

To plot a point on the graph, start at the origin (0, 0). 

If x is positive, go _________________ and if x is negative, go ___________________. 

From there, count your y. If y is positive, go ___________ and if y is negative, go ___________ . 

Then plot your point. 

 
Plot and label the points  
on the coordinate plane.  
 
A  (0, 0) E  (5, 0) 
B  (0, 3) F  (-4, 0) 
C  (3, 7)  G  (-8, 5) 
D  (0, -6) H  (-4, -7) 

 
 
 
 
 
 

Ex. 1: Suppose you were monitoring daily temperature. Three days ago, the temperature was -7°C.  

Everyday since, the temperature has/will increase by 3°C. 
 

a) Complete the table.  b) Graph the relation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) What kind of pattern and/or relationships  

do you notice in the table and/or graph? 

 

Day (x-axis) Temp (y) 

-3 -7 

-2  

-1  

0  

1  

2  

3  
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Ex. 2:  The table shows the cost of renting DVDs at an online store. 
 
a) Graph the points, but 

don’t draw a line. 
 
 
 
 
 
 
b) Use the table to describe the pattern in the rental costs.  

How is this pattern shown in the graph? 
 
 
 
 
c) Why don’t we draw a line? 

 

 

 

Investigate: 
 
Is the number of DVDs purchased related to the cost? 
 
 
What is the equation for DVDs and cost in example 2? Use x for DVDs and y for cost. 
 
 
 
 
What does the equation tell us? 
 
 
 
 
Does cost depend on the number of DVDs, or does the number of DVDs depend on cost? 
 
 
 
 
 
 
On what axes do we plot the two variables? 
 

DVDs 
Rented 

Cost  
($) 

1 2.50 

2 5.00 

3 7.50 

4 10.00 
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Linear Relation 

When the graph of a relation is a straight line, we have a linear relation. 
In a linear relation, a constant change in one quantity produces a constant  
change in the related quantity. 

 
 
 
 
Ex. 3:  A relation has the equation 5 2y x= −  

 
a) Create a table of values for x from  

-2 to 4.  Find the y value for each. 
 
 
 
 
 
 
 
 
 
 
 
b) Graph the relation.  

Should you join the points with a line? 
 
 
 
 
 
c) What patterns do you see in the table and graph? 
 
 
 
 
 
d) Is the relation linear?  Explain why. 
 
 
 
 

HW Assignment 
Section 4.2   pg. 170 # 4, 5, 7, 10acef, 11–14 

 

x y 

-2  
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4.3 – Another Form of the Equation for a Linear Relation 
Focus: Recognize the equations of horizontal, vertical, and oblique lines, and graph them. 

 

Warm-up:  Suppose you have a piece of licorice 10 cm long. 
 
a) How many different ways could  b) In words, how are the lengths of  
 you cut it into two pieces? the two pieces related? 
 
 
 
 
 
c) If x = the length of the first piece, and y = the length of the second piece,  

write an equation for the relation. 
 
 
 
 
 
d) How is your equation different from the equations we worked with in 4.2? 
 
 
 
 
 
e) Make a table of values. f) Graph the equation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
g) Is the relation linear? Why or why not? 
 
 
 
 

Piece #1 
(x) 

Piece #2 
(y) 
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Let’s look at ‘Connect’ 

 
 
Ex. 1:  For the equation 3x – 2y = 6: 
 
a) Make a table of values for x = -4, 0, 4 b) Graph the equation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) What is another name for a ‘slanted’ line? 

 

x y 

-4  

0  

4  
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Ex. 2:  Graph x = 2 
 
Hint: The only requirement for a point 
on the graph is that the x value must be 2.  
So y can be anything, as long as x is 2. 
 
 
What kind of line is produced? 
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Ex. 3:  Graph y = –5  
 
The only requirement is that for each point,  
the y value must be -5. 
 
What kind of line is produced? 
 
 
 
 
 
 
 
 
 
 
Ex. 4:  Graph x = –1 and y = 8 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
What kind of equation produces a(n): 
 
a)  oblique line? b)  vertical line? c)  horizontal line? 
 
 
 
 
 
 
Reflection: Give an example of an equation that produces a: 
 
(i)  oblique line    (ii)  vertical line (iii)  horizontal line  
 

 

 

Quiz Next Class on 4.1 to 4.3 
HW Assignment 

Section 4.3   pg. 178 #  4–9, 12, 15, 17, 18 
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Mid-Unit Review Answers 
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4.4 – Matching Equations and Graphs 
Focus: Match equations and graphs of linear relations. 

 
Warm-up:  Use a table of values to match the equations to their corresponding graphs. 
 
1.  2 2y x= +  Graph A 

 
 
 
 
 
   
 

 
 
 
 
G 

 
2.  2x y+ =  Graph B  

 
 
                                 
 
 
 
 
 
 
 
 
 
 
 

3.  2 2y x= −  Graph C 

 
 
 
 
 
 
 

 

 

x y 

–1  

0  

1  

 

x y 

–1  

0  

1  

 

 

x y 

–1  

0  

1  
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What is the best way to match an equation with its graph? 
 
 
 
 
 
How do you choose x values to test? 
 
 
 
 
 
Ex. 1:  a) Match each graph with the following equations: 
 
 y x=  3y x=  2y x= −  

 
 
 
 
 
 
 
 
 
b)  Why is testing x = 0 unhelpful for this question? 
 
 
 
 
 

Ex. 2:  Which graph on the grid has the equation 2 3y x= − ? 

 Justify your choice. 
 
 
 
 
 
 
 
 
 
 
When all lines cross the y axis at a different point, why is it smart to test x = 0 into the equation(s)? 
 

HW Assignment 
Section 4.4   pg. 188 # 3–9, 11 
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4.5 – Using Graphs to Estimate Values 
Focus: Use interpolation and extrapolation to estimate values on a graph. 

 
Warm-up:  Read over the ‘Investigate’ and answer the following questions. 

 
 
 

• Estimate the monthly water usage for a population of 150 000 people. ______________ 
 

• Estimate the population when the monthly water usage is 1400 ML. ______________ 
 

• Predict the water usage for 250 000 people. ______________ 
 
 
What is interpolation? 
 
 
 
 
 
 
 
 
When did you use interpolation in the ‘Investigate’? 
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Look at the graph below to get a visual of interpolation. 
 

 
 
 
What is extrapolation? 
 
 
 
 
 
 
 
 
 
 
When did you use extrapolation in the Investigate? 
 
 
 
 
Look at the graph below to get a visual of extrapolation. 
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Ex. 1:  Dwight borrowed some money from Howard to buy new basketball shoes. He pays some money 
back each day. The graph shows how the money is repaid over time. The data are discrete because 
payments are made every day. 
 
a) How much money did Dwight originally borrow? 
 
 
 
b) How much money does he still owe after 1 day? 
 
 
 
c) How many days will it take Dwight to repay half  

of what he borrowed? 
 
 
 
d) Are you interpolating or extrapolating? Explain. 
 
 
 
 
 
 
Ex. 2: Corey goes biking.  
 
Every 3 minutes (x), Corey travels 1.5 km (y).  
 
a) Draw a graph for the first 12 minutes of  

biking, but leave room at the end of the graph. 
 
 
b) How far has Corey biked after 7 minutes? 

Is this interpolation or extrapolation? 
 
 
 
 
 
c) How far will Corey have biked after 17 minutes? Extend your graph to 18 minutes to assist you.  

Is this interpolation or extrapolation? 
 
 

 

Dwight’s Loan Payments 

      2         4          6 

     Time (days) 

M
o

n
ey

 O
w

ed
 (

S
) 

40 

80 

120 
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Ex. 3:  Use the graph to answer the following. 
 
a) Determine the value of x when y = –2. 

Are you interpolating or extrapolating? 
 
 
 
 
 
 
 
b) Determine the value of y when x = 4. 

Are you interpolating or extrapolating? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reflection:  
Give one real life example of extrapolation that could have a significant impact on our world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HW Assignment 
Section 4.5   pg. 196 # 4–14 
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6.       7. 
 

          
 
 
 
 
 
 
13.       14. 

  
 



 22

 
 
 

HW Assignment 
Chapter Review  pg.  201-203 # 1 to 17 All 


