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Curriculum Outcomes: 

  (PR1) Generalize a pattern arising from a problem‐solving 
context using linear equations and verify by substitution. 

  (PR2) Graph linear relations, analyze the graph and interpolate 
or extrapolate to solve problems. 

Student Friendly: Test Review 
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Using the above graph, estimate the growth of a baby at the end of growth 
period 6.     21.5 inches

Using the above graph, estimate the growth period when a baby is 23.5 
inches.     

Growth period 14
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Quadrant 1Quadrant 2

Quadrant 3 Quadrant 4
Ori
gin

x

y

(0,0)

Coordinate Geometry 

 
Review
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Equation

y= Change y

Change ×
"x")( (    )

X → independent

y→ dependent

±        #

y =        x  + #y 
x 
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Linear Relation
 is when the graph is a straight line
 a constant change in 'x' causes a constant change in 'y'

x      y 
0   8      

1   6

2  4

3      2

+1 +2

Table of Values

x

0
2 4 6

2

4

6

2

4

6

8

8

8

x

y

+1

+1

+2

+2

 In a table if the x values 
change by a constant , 
and the y values change 
by a constant then the 
graph is linear 

 If  a graph makes a 
straight line when the 
points are connected then 
the graph is linear 
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Discrete : __________

Continuous :  __________

Look at the "x" and see if 
you can have half values 

Cost of video games 

Number of 
Video games

Cost, C($)

1

2

3

25

50

75

Babysitting Job

Number of 
Hours

Earnings, C($)

1

2

3

10

20

30

Can you buy 1.5 video games? Can you work 1.5 hours?

So would you connect the dots??? So would you connect the dots???

Dots

Connect
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These are some other ways to write the equation of a linear relation.

ax + by = c

x = # 

y = # 

y =        x  + #y 
x  Oblique

Oblique

Vertical

Horizontal
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5x + 4y = 8

4y =  5x + 8

y= 5x + 2

4 4 4

 Make a table of values, and then graph. Show all work

2468 2 4 6 8

2

4

6

2

4

6

8

8

x = 
x y

You Try
+5
x

+5
x

X= 4  X= 0  X= 4 

y= 5(4) + 2
4

4

0

4

5

2

7

4

remember 

y =        x  + #y 
x 

4

y= 5 + 2

y= 3

y= 5(0) + 2
4

y= 0 + 2

y= 2

y= 5(4) + 2
4

y= 5 + 2

y= 7
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1 x + 1 y = 3
3 2
x 6 x 6 x 6

 3y = 2x  18
3 3 3

 y = 2x   6
3

2x 2x

2x + 3y = 18
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 y = 2x   6
3

 y =2x   6 
3

x= 3

 y =2(3)   6 
3

 y = 2   6 

 y = 4 

x= 0

x = 3

 y =2x   6 
3

 y =2(0)   6 
3

 y = 0   6 

 y = 6 x y
3 
0 
3 

4
6
8

x = 3

2 4 6 8 102468

2

2

4

6

8

10

14

12
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y

ii) y= 2x iii) y= 3 x

2 4 6 8

2

4

6

8

10

10

246810
2

4

6

8

10

x

a

b

c

y

i)  y=    x
         

1
2

 y=    x
         

1
2

x= 0

 y=    (0)
         

1
2

 y= 0
         

 y=    x
         

1
2

x= 2

 y=    (2)
         

1
2

 y= 1
         (0,0) (2,1)

y= 2x

y= 2(0)

y= 0

(0,0)

x= 0
y= 2x

y= 2(2)

y= 4

(2,4)

x= 2
 y= 3 x

 y= 3 (0)

 y= 0

(0,0)

x= 0
 y= 3 x

 y= 3 (2)

 y=6

(2,6)

x= 2
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The number in front of "x" in the equation represents the slope:
Slope: (how steep a line is)

What we notice:  when x increases by 1, y increases by 3

Slope =  change in y
change in x

Thus 
3
1

 RISE
 RUN

If you always rearrange first 

y
x= =

y
x =

Y= 3x + 2
y =        x  + #y 

x 
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y=   x 5  5x  2y = 12 2
3

 2
3x =

y =
(0,5) 

x =

3

0

3

x  y
7

5

3

 5
2x =

y =
(0,6)
x= 0

y= 5 x + 6
2

x = 2

2

0

2

x  y
1

6

11

2y = 5x 12

3

5x 5x

2 2 2
x= 0

2 4 6 82468

2

2

4

6

8

10

12

14

10

2 4 6 82468

12

2

4

6

8

10

14
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a) y =    x + 1

b) y =  2x + 1

c) y =   x + 1

Pick the correct equation
3
2

1
2

# 2

y = 3/2(0) +1
y= 0 + 1
y= 1
(0,1) 

= 3
2

y = 2(0) +1
y= 0 + 1
y= 1
(0,1) 

= 2
1

y = 1/2(0) +1
y= 0 + 1
y= 1
(0,1) 

= 1
2

y
x

y
x

y
x
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2468 2 4 6 8

2

4

6

2

4

6

8

Green 

PurpleOrange

x= 0

(0,__) 

x= 0

(0,__) x= 0

(0,__) 

y
x =

y
x =y

x =

3
2

2
1

8

5

1
1 3

y =        x  + #y 
x 

y =        x  + #y 
x 

y =        x  + #y 
x y =        x  + #y 

x 
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Matching Equations with Graphs that Pass Through 
the Origin

x

y

Match each graph on the grid with its equation

(Use the previous slide to help answer)

x= 0

(0,__) 

x= 0

(0,__) 

x= 0

(0,__) 

y
x = 1

1

y
x = 4

1

y = 2x

y = 4x

y
x = 2

1

0

0

0

y = x

Green

Red

Purple
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2 4 6 8 1010 8 6 4 2

2

4

6

8

10

2

4

6

8

10

x + y = 4

Graph the following using the pointslope formula  

2x  3y = 12

2 4 6 8 1010 8 6 4 2

2

4

6

8

10

2

4

6

8

10

hint: must rearrange first

x= 0

(0,__) 

x= 0

(0,__) 

4

4

y
x = 1

1

y
x = 2

3

y =        x  + #y 
x 

y=  x + 4   3y = 2x +12

y = 2x  4
3

x 2x 2x

3 3 3

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

a) b) Predict the
water usage for
250 000 people. 

160 000

190 000

1 200

1 425

Interpolation  Extrapolation 
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Now it is 
time for 
Home 
Learning 
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  Dec 1-8:47 PM      DAY THREE (MONDAY) - Word Meanings From Context   Use the context of the selections to choose the correct meanings or synonyms.      1. Prunella and Paula are sisters, but they’re very different. Just look at   how they dress for the holidays. Prunella doesn’t care what she wears.   Paula, on the other hand, is quite  chic  [sheek].   a. intelligent   b. stylish   c. full of feathers   d. dressed in old clothes      2. I looked at the plans for your new Christmas cottage. This is   earthquake country. You need to  fortify  the frame or you’ll have a   disaster with the first tremor.   a. shake   b. build   c. strengthen   d. destroy      3. Helen’s attitude toward dealing with holiday criminals has changed   over the years. She used to believe that everyone can change and deserves   a second chance. She now believes that some crimes are so  heinous  that   those responsible should be shown no mercy.   a. guilty   b. terrible   c. accidental   d. unimportant      4. There may be some parts of my plan to arrest Santa's thieves that   should be changed. But I feel very strongly that renting the apartment   over their headquarters is the  linchpin  of the scheme. We must do that   immediately!   a. part that everything else depends on   b. piece of metal used to connect things   c. place where people live   d. a computer designed for police work      5. Amy was feeling low. Every business she tried lost money or made only   pennies a day. Her newest idea was selling red and green chocolate   covered baby shoes. She was convinced that it would be a  lucrative    business. Her friends tried to warn her that it was not a certain road to   riches.   a. tasting great with vanilla ice cream   b. helping young feet to grow correctly   c. showing no careful thought   d. bringing in a lot of money, or profit    Answer: B     Answer: C     Answer: B     Answer: A     Answer: D 
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  Dec 1-1:28 PM      Answers:      1.  b.  stylish      2.  c.  strengthen      3.  b.  terrible      4.  a.  part that everything else   depends on      5.  d.  bringing in a lot of money, or   profit
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Extra Practice 1 


Lesson 4.1: Writing Equations to Describe Patterns 


1. In each equation, determine the value of A when n is 3. 


a) A = 2n + 1 b) A = 3n – 2 


c) A = 4n + 3 d) A = 30 – 2n  


2. The pattern in this table continues. Which equation below relates the figure number n, to the 


perimeter of the figure P? 


Figure Number, n Perimeter, P 


1 7 


2 10 


3 13 


4 16 


 


a) P = 3n + 7 b) P = 7n + 3 


c) P = 3n + 4 d) n = 3P + 7 


3. The pattern in each table below continues. For each table: 


i) Describe the pattern that relates v to t. 


ii) Write an equation that relates v to t. 


iii) Verify your equation by substituting values from the table. 


a)  Term Number, t Term Value, v b)  Term Number, t Term Value, v 


 1 8  1 34 


 2 13  2 31 


 3 18  3 28 


 4 23  4 25 


4. Rachel takes care of homes during the summer while their owners are away on vacation.  


She charges $8, plus $2.50 a day. 


a) Create a table that shows the charges when the owners are away for up to 5 days. 


b) Write an equation that relates the charge, C dollars, to the number of days, n,  


that the owners are away. 


c) What will the charge be when the owners are away for 14 days? 


d) How many days were the owners away when the charge was $33? 
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Extra Practice 2 


Lesson 4.2: Linear Relations 


1. For each table of values below: 


i) Does it represent a linear relation? 


ii) If the relation is not linear, explain how you know. 


iii) If the relation is linear, describe it. 


 


a) x y  b) x y  c) x y  d) x y 


 1 5   1 1   4 11   –2 –12 


 2 12   3 3   2 14   –1 –5 


 3 19   5 7   0 17   0 0 


 4 26   7 13   –2 20   1 3 


 5 33   9 21   –4 23   2 4 


 


2. Each table of values represents a linear relation.  


Complete each table. Explain your reasoning. 


 


a) x y  b) x y  c) x y  


 1    1    4   


 2    3 3   2 14  


 3 14   5 –1   0 19  


 4 18   7    –2   


 5    9    –4   


 


3. Create a table of values for each linear relation and then graph the relation.  


Use values of x from –2 to 2. 


a) y = x + 4 b) y = 2x + 1 c) y = 5 – 2x 


4. A computer repair company charges $80 for a service call, plus $50 an hour for labour. 


a) Create a table to show the relation between the time in hours for the service call  


and the total cost.  


b) Is this relation linear? Justify your answer. 


c) Let n represent the time in hours for the service call and C represent the total cost in 


dollars. Write an equation that relates C and n. 


d) How much will a 7-h service call cost? 
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Extra Practice 3 


Lesson 4.3: Another Form of the Equation for a Linear Relation 


1. Does each equation describe a vertical, a horizontal, or an oblique line?  


Describe each vertical or horizontal line. 


a) y = 4 b) 2x + 5 = 7 


c) 2x – y = 6 d) 3y + 9 = 0 


2. Which equation below describes each graph? 


 a)      b) 


    
 i) x = 2  ii) x = –2 


 iii) y = 2  iv) y = –2 


3. The sum of two numbers is 8. Let x and y represent the two numbers. 


a) Create a table for 5 different values of x. 


b) Graph the data. Should you join the points? 


c) Write an equation that relates x and y. 


4. Graph each line. Explain your work. 


a) x = 4 b) 2y = 6 


c) y – 2 = –6 d) 2x + 3 = 8 


5. For each equation below: 


 Make a table for the given values of x. 


 Graph the equation. 


 a) 3x + y = 3; for x = –2, 0, 2 


 b) x – 2y = 8; for x = –2, 0, 2 


6. a) Graph these equations on the same grid. 


 x + y = 6 y = 1  x – y = –6 


b) Which shape is formed by these lines? 
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Extra Practice 4 


Lesson 4.4: Matching Equations and Graphs 


1. Match each equation with a graph on this grid. 


a) y = 2x – 1  


b) y = –x + 4 


c) y = 3x – 3 


 


 


2. Match each equation with a graph on this grid. 


a) y = – 1  


b) 0 = –x + 1 


c) 2 = 2x – 3 


 


3. Match each equation with a graph on this grid. Justify your answers. 


a) x + y = 5  


b) x – y = 5 


c) x + y = –5 


 


 


4. Which equation describes this graph? Justify your answers. 


a) y = x + 2  


b) y = –x + 2 


c) y = x – 2 


 


5. Which equation describes this graph? Justify your answers. 


a) x – y = 4  


b) x – 4y = 4 


c) 4x – y = 1 


 


 


Master 4.23 







 Name   Date  
 


The right to reproduce or modify this page is restricted to purchasing schools.  
This page may have been modified from its original. Copyright © 2009 Pearson Education Canada 


Extra Practice 5 


Lesson 4.5: Using Graphs to Estimate Values 


1. This graph represents a linear relation. 


a) Determine the value of x for each value of y. 


i) y = 1 ii) y = 3 


iii) y = 0 


b) Determine the value of y for each value of x. 


i) x = 2 ii) x = 8   


iii) x = –6 


 


   


2. This graph represents a linear relation. 


a) Determine the value of x for each value of y. 


i) y = 3 ii) y = –2  


iii) y = 7 


b) Determine the value of y for each value of x. 


i) x = 0 ii) x = –2 


iii) x = –4 


3. This graph represents a linear relation. 


a) Determine the value of x for each value of y. 


i) y = 2 ii) y = 0 


iii) y = 5 


b) Determine the value of y for each value of x. 


i) x = 0 ii) x = 3 


iii) x = –5 


4. The graph shows how the cost of a long distance  


call changes with the time for the call. 


a) Estimate the cost of a 7-min call.  


Is this interpolation or extrapolation? Explain.  


b) The cost of a call was $1.00.  


Estimate the time for the call.      


c) The cost of a call was $1.50.    


Estimate the time for the call. 
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Extra Practice Sample Answers 


Extra Practice 1 – Master 4.20 


Lesson 4.1 
1. a) 7 b) 7 


c) 15 d) 24 


2. The correct equation is P = 3n + 4. 
3. a) i) The first term is 8 and as t increases by 


1, v increases by 5. 
 ii) v = 5t + 3 
b) i) The first term is 34 and as t increases 


by 1, v decreases by 3. 
 ii) v = 37 – 3t 
  


4. a)  


Number of 
Days Away, 


n 


Charge, C ($) 


1 10.50 


2 13.00 


3 15.50 


4 18.00 


5 20.50 


b) C = 2.5n + 8 
c) $43 
d) 10 days 


Extra Practice 2 – Master 4.21 


Lesson 4.2 
1. a) i) Yes  


 iii) As x increases by 1, y increases by 7. 
b) i) No 
 ii) As x increases by 2, y does not 


 increase by a constant number. 
c) i) Yes  
 iii) As x decreases by 2, y increases  


 by 3. 
d) i) No 
 ii) As x increases by 1, y does not 


 increase by a constant number. 


 


2.  


a) x y  b) x y  c) x y 


 1 6   1 7   4 9 


 2 10   3 3   2 14 


 3 14   5 –1   0 19 


 4 18   7 –5   –2 24 


 5 22   9 –9   –4 29 


 
a) As x increases by 1, y increases by 4. 
b) As x increases by 2, y decreases by 4. 
c) As x decreases by 2, y increases by 5. 


3.   


a) x y  b) x y  c) x y 


 –2 2   –2 –3   –2 9 


 –1 3   –1 –1   –1 7 


 0 4   0 1   0 5 


 1 5   1 3   1 3 


 2 6   2 5   2 1 


 
a) b) 


  


c)  
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Extra Practice Sample Answers 


4. a)  


Time, n 
hours  


Total Cost, C ($)  


1 130 


2 180 


3 230 


4 280 


b) Yes, as the time in hours increases by 1, 
the total cost increases by $50. 


c) C = 50n + 80 
d) $430 


Extra Practice 3 – Master 4.22 


Lesson 4.3 
1. a) The graph is a horizontal line that 


 intersects the y-axis at 4. 
b) The graph is a vertical line that intersects 


the x-axis at 1. 
c) The graph is an oblique line. 
d) The graph is a horizontal line that 


intersects the y-axis at –3. 


2. a) y = 2 b) x = –2 


3. a) Tables may vary. 


 x y 


 0 8 


 2 6 


 4 4 


 6 2 


 8 0 


b) Yes, the points should be joined because 
x and y can have any value between the 
plotted points. 


c) x + y = 8 


4. a) A vertical line that intersects the x-axis  
at 4  


b) A horizontal line that intersects the y-axis 
at 3 


c) A horizontal line that intersects the y-axis 
at –4 


d) A vertical line that intersects the x-axis  
at 2.5  


 


5.   


a) 3x + y = 3  b) x – 2y = 8 


 x y   x y 


 –2 9   –2 –5 


 0 3   0 –4 


 2 –3   2 –3 


 
 
 
 
 
 
 
 
6.   


a) x + y = 6    x – y = –6 


 x y   x y 


 0 6   –4 2 


 2 4   –2 4 


 4 2   0 6 


 
b) An isosceles triangle 


Extra Practice 4 – Master 4.23 


Lesson 4.4 
1. a) Graph C b) Graph A c) Graph B 
 
2. a) Graph C b) Graph A c) Graph B 
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Extra Practice and Activating Prior Knowledge 
Sample Answers 


3. Students should make tables of values, or 
choose points on each line, then substitute 
coordinates in each equation. 


 a) Graph C  b) Graph B  
 c) Graph A 
4. Students should make tables of values, or 


choose points on each line, then substitute 
coordinates in each equation. 


 y = x + 2 
 
5. x – 4y = 4 
 


Extra Practice 5 – Master 4.24 


Lesson 4.5 
1. a) i) x = 0 ii) x = 4 
  iii) x = –2 
 b) i) y = 2 ii) y = 5 


 iii) y = –2 


2. a) i) x = 1  ii) x = –1.5 
  iii) x = 3 
 b) i) y = 1 ii) y = –3 


 iii) y = –7 


3. a) i) x = 1 ii) x = –1 
  iii) x = 4 
 b) i) y = 1 ii) y = 4 


 iii) y = –4 


4. a) Approximately $0.56. This is interpolation 
because I am reading a data point that 
lies between the plotted points. 


b) Approximately 13 min  
c) Approximately 22 min 
 


Activating Prior Knowledge – 


Master 4.28 


1. a) x = 5  b) x = 2 c) x = 3 


2. a) x = 8  


 b) x = 13  


 c) x = 16 


d) x = 4.5 


e) x = 13 


f) x = 19 
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Activating Prior Knowledge  


Check 


1. Solve each equation, then verify the solution. 


a) 2x + 3 = 13 b) 12 = 5x + 2  c) 3x – 2 = 7 


 


2. Solve each equation, then verify the solution. 


a) 25 = 3x + 1 b) 5x + 2 = 67  c) 92 = 6x – 4  


d) 4x + 3 = 21 e) 8 = –2x + 34   f) –3x + 90 = 33 


Master 4.28 


Solving Equations 


To solve an equation, we isolate the variable on one side of the equation. To do this, we use 


inverse operations. Remember that whatever we do to one side of an equation, we must also do 


to the other side. 


Example  
a) Solve: 4x + 3 = 19 


b) Verify the solution. 


Solution 


a) 4x + 3 = 19 To isolate the variable, subtract 3 from each side. 


4x + 3 – 3 = 19 – 3  


4x = 16 Divide both sides by 4. 
4


4


x
 = 


16


4
 


x = 4 


b) To verify the solution, substitute x = 4 in the equation to check  


that the right side is equal to the left side. 


4x + 3 = 19 


Left side: 4x + 3 = 4(4) + 3  Right side: 19 


 = 16 + 3  


= 19 


Since the left side is equal to the right side, the solution is correct. 
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Math 9


Linear Eqautions and Graphs 


Name___________________________________


Date________________


©i Z2v0B1R9f nKbuztFa] VSbojfFt]wPairEez cLpLlCd.R m vABlblW `rBifgshSttsJ Trde^s[eerHvEegdv.


-1-


Rearrange the Equations for "y"


1)  2x + 7y = -35 2)  13x - 7y = 35


3)  x - y = -2 4)  11x - 5y = -25


5)  5x + 6y = -18 6)  6x - y = -8


7)  x + 2y = -14 8)  x - 3y = 6


Find the slope of each line. (rise /run) 


9)  


x


y
10)  


x


y


11)  


x


y
12)  


x


y
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13)  


x


y
14)  


x


y


15)  


x


y
16)  


x


y


Write equation of each line.


17)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4


18)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4
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19)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4


20)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4


21)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4


22)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4


23)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4


24)  


x


y


-5 -4 -3 -2 -1 1 2 3 4 5


-4


-2


2


4
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Sketch the graph of each line. (Hint you must rearrange your equation to "y=")


25)  3x - 2y = 6


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6


26)  9x - y = -4


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6


27)  3x - 4y = -16


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6


28)  x - 4y = 8


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6
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29)  4x + 5y = 20


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6


30)  3x + y = 5


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6


31)  x - 2y = 2


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6


32)  2x + 5y = -5


x


y


-6 -5 -4 -3 -2 -1 1 2 3 4 5 6


-6


-5


-4


-3


-2


-1


1


2


3


4


5


6
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Answers to Linear Eqautions and Graphs


1)  y = -
2


7
x - 5 2)  y = 


13


7
x - 5


3)  y = x + 2
4)  y = 


11


5
x + 5


5)  y = -
5


6
x - 3


6)  y = 6x + 8
7)  y = -


1


2
x - 7 8)  y = 


1


3
x - 2


9)  -
3


2
10)  -


5


3


11)  -3
12)  -


1


4
13)  1 14)  0 15)  -5 16)  4
17)  y = x + 2


18)  y = 
6


5
x - 4 19)  y = -


2


3
x - 2


20)  y = 5x - 5


21)  y = -
5


2
x + 1


22)  y = 2x - 5
23)  y = 


1


2
x - 1


24)  x = -1


25)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


26)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


27)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


28)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


29)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


30)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


31)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6


32)  


x


y


-6 -4 -2 2 4 6


-6


-4


-2


2


4


6
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