Name ______________________________________ Ms. Abadie’s  ___________ Period

	Chapter 4
Pre-Algebra
	Graphing and Writing Linear Equations

	MAFS.8.EE.2
	Cluster 2: Understand the connections between proportional relationships, lines, and linear equations.
MAFS.8.EE.2.5 Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two different proportional relationships represented in different ways. For example, compare a distance-time graph to a distance-time equation to determine which of two moving objects has greater speed. 
MAFS.8.EE.2.6 Use similar triangles to explain why the slope m is the same between any two distinct points on a non-vertical line in the coordinate plane; derive the equation y = mx for a line through the origin and the equation y = mx + b for a line intercepting the vertical axis at b.

	Essential Question
	How can you recognize a linear equation? How can you draw its graph?
In this lesson I am learning how to graph linear equations, so I can find the solutions of the equation. 

	4.1
Graphing Linear Equations

	





	Example 1 
Graphing a Linear Equation
	









	Example 2 
Graphing a Horizontal or Vertical Line
	






	On Your Own
	








	Example 3 
Real Life Application
	
	






	On Your Own
	
	





	Essential Question
	How can you use the slope of a line to describe the line?
In this lesson I am learning how to find the ratio of the change in y to the change in x, so I can find the slope of a line. 


	4.2
Slope of a Line
	




	Example 1 
Finding the Slope of a Line

	





	Example 2 
Finding the Slope of a Horizontal Line

	


	Example 3
Finding the Slope of a Vertical Line
	


	On Your Own
	





















	Example 4
Finding Slope from a Table

	







	On Your Own
	








	Summary
	


	Essential Question
	How can you recognize a linear equation? How can you draw its graph?
In this lesson I am learning how to graph linear equations, so I can find the solutions of the equation. 


	4.2 ext.
Slopes of Parallel and Perpendicular Lines


	




	Example 1 
Identifying Parallel Lines
	








	On Your Own
	




























	
	


	Example 2 
Identifying Perpendicular Lines

	




	On Your Own
	

































	Essential Question
	How can you describe the graph of the equation y=mx+b?
In this lesson I am learning how to use direct variation, so I can graph equations and interpret the slopes of the equations. 


	4.3
Graphing Proportional Relationships
	



	Example 1 
Graphing a Proportional Relationship

	




	Example 2 
Writing and Using a Direct Variation Equation

	









	On Your Own
	









	Example 3
Comparing Proportional Relationships

	











	On Your Own
	
	




	Essential Question
	How can you describe the graph of the equation y=mx+b?
In this lesson I am learning how to use slope intercept form, so I can graph lines. 


	4.4
Graphing Linear Equations in Slope Intercept Form
	



	Example 1 

	









	On Your Own

	





	Example 2
Graphing a Linear Equation in Slope Intercept Form 

	










	Example 3
Real Life Application

	









	On Your Own
	
	













	Essential Question
	How can you describe the graph of the equation ax + by = c?
In this lesson I am learning how to use standard form, so I can graph lines. 


	4.5
Graphing Linear Equations in Standard Form
	



	Example 1 
Graphing a Linear Equation in Standard Form

	









	On Your Own

	














	Example 2
Graphing a Linear Equation in Standard Form

	











	Example 3
Real Life Application

	











	On Your Own
	






	






	Essential Question
	How can you write an equation of a line when you are given the slope and y intercept?
In this lesson I am learning how to use the slope and y intercept, so I can graph lines. 

	4.6
Writing Equations in Slope Intercept Form 

Example 1

[bookmark: _GoBack]
	












	On Your Own

	







	Example 2
Writing Equations

	

 









	Example 3
Real Life Application

	

 





	On Your Own
	






	Essential Question
	How can you write an equation of a line when you are given the slope and a point?
In this lesson I am learning how to use a point and a slope, so I can graph lines. 

	4.7 
Writing Equations in Point-Slope Form
	


	Example 1
Writing Equations using a point and a slope

	







	On Your Own

	








	Example 2
Writing Equations using two points

	










	Example 3
Real Life Application

	






	On Your Own
	










	











image4.png
a. Graphy=-3. b. Graphx=2.




image49.png
5. InExample 3, the cost y (in dollars) of taking a different taxi
xmilesis y = 2x + 1.5. Interpret the y-intercept and the slope.





image50.png
Standard Form of a Linear Equation

The standard form of a linear equation is
ax+by=c

where a and b are not both zero.
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Graph —2x + 3y = —6.
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Graph the linear equation. Use a graphing calculator to check
your graph.
1 oxty=-2 2. —%x+2y:6
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3. —§x+y:0 4. 2x+y=5
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Graph x + 3y = —3 using intercepts.





image55.png
You have $6 to spend on apples and bananas. (a) Graph the equation
1.5x + 0.6y = 6, where x is the number of pounds of apples and y is the
number of pounds of bananas. (b) Interpret the intercepts.
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Graph the linear equation using intercepts. Use a graphing calculator
to check your graph.

5 2x-y=8 6. x+3y=6





image58.png
7. WHAT IF? In Example 3, you buy y pounds of oranges instead
of bananas. Oranges cost $1.20 per pound. Graph the equation
1.5x + 1.2y = 6. Interpret the intercepts.
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Graph the linear equation. Use a graphing calculator to check your
graph, if possible.

1oy=3x 2 y= —%xarz 3. x=-4 4 y=-15
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Write an equation of the line in slope-intercept form.
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Write an equation of the line in slope-intercept form.
1 Ty 2.

4]
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Which equation is shown in the graph?
® y=-4 ¥
© y=0 @y
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image65.png
The graph shows the distance
remaining to complete a tunnel.

(a) Write an equation that represents
the distance y (in feet) remaining
after x months. (b) How much time
does it take to complete the tunnel?

a. Find the slope and the y-intercept.
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b. The tunnel is complete when the distance remaining is 0 feet.
So, find the value of xwhen y = 0.





image68.png
3. Write an equation of the line that passes through (0, 5) and (4, 5).

4. WHATIF? In Example 3, the points are (0, 3500) and (5, 1500).
How long does it take to complete the tunnel?





image6.png
The wind speed y (in miles per hour) of a tropical storm is
¥ = 2x + 66, where x is the number of hours after the storm
enters the Gulf of Mexico.

a. Graph the equation.

b. When does the storm become a hurricane?




image69.png
Point-Slope Form
Words A linear equation written in the formy — y, = m(x — x,)

is in point-slope form. The line passes through the point
(x,, y,), and the slope of the line is .

Algebra Y=y =mx=x)

’passes through (x,. y;)






image70.png
Write in point-slope form an equation of the line that passes through
the point (6, 1) with slope §
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Write in point-slope form an equation of the line that passes through
the given point and has the given slope.

1L m=-4 2. @0;m=1 3. (=8,-5); m=-2
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Write in slope-intercept form an equation of the line that passes
through the points (2, 4) and (5, —2).





image73.png
You finish parasailing and are being pulled back to the boat. After
2 seconds, you are 25 feet above the boat. (a) Write and graph an

equation that represents your height y (in feet) above the boat after
xseconds. (b) At what height were you parasailing?






image74.png
Write in slope-intercept form an equation of the line that passes
through the given points.
4. (-2,1),6,-9 5. (=5,-5),(-3,3) 6. (-8,6),(-29)
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7. WHAT IF? In Example 3, you are 35 feet above the boat after
2 seconds. Write and graph an equation that represents your
height y (in feet) above the boat after x seconds.
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A tropical storm becomes a
hurricane when wind speeds
are at least 74 miles per hour.





image8.png
5. WHAT IF? The wind speed of the storm is y = 1.5x + 62.
‘When does the storm become a hurricane?





image9.png
Slope is the rate of change between any two points on
aline. It is the measure of the steepness of the line.

To find the slope of a line, find the ratio of the change in y
(vertical change) to the change in x (horizontal change).

slope = ——>——
Changein x






image10.png
Slope
The slope m of a line is a ratio of the )

change in y (the rise) to the change !
in x (the run) between any two points, " /22 Rise =y, =y

(x,,,) and (x,,1,), on the line. A/': Run =%, ~ %,
Positive Slope Negative Slope
y y
0 x ol x

The line rises from left toright.  The line falls from left to right.
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Describe the slope of the line. Then find the slope.
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Find the slope of the line.
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Find the slope of the line through the given points.
4.(1,-2),(7,-2) 5. (=2,4),3,4)
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6. (=3,-3),(=3,-5) 7. (0,8),(0,0)
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8. How do you know that the slope of every horizontal line is 02 How
do you know that the slope of every vertical line is undefined?
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The points in the table lie on a line. How can you find the slope of the
line from the table? What is the slope?
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The points in the table lie on a line. Find the slope of the line.

o x 1 3 5 7 10. x| 3| -2|-1

y|2 |5 |8 |1 y| 6|42
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Linear Equations

A an equation whose grapl
the line are of the equation.

You can use a graph to show the solutions of a linear equation. The

graph below represents the equation y = x + 1.
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Slope
Positive Slope Negative Slope Slope of 0 Undefined Slope
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4 AN I

The line rises The line falls The line is The line is
from left toright.  from left to right. horizontal. vertical.
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Pa | Lines and Slopes

Lines in the same plane that do not
intersect are parallel lines. Nonvertical
parallel lines have the same slope.

All vertical lines are parallel.
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Which two lines are parallel? How do you know?
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‘Which lines are parallel? How do you know?
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Are the given lines parallel? Explain your reasoning.
3. y=-5y=3 4. y=0,x=0

5.

x=-4,x
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6. GEOMETRY The vertices of a quadrilateral are A(~5, 3), B(2, 2), C(4, —3), and
D(=2, —2). How can you use slope to determine whether the quadrilateral is
a parallelogram? Is it a parallelogram? Justify your answer.
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Perpendicular Lines and Slope

Lines in the same plane that intersect at 4
right angles are perpendicular lines. Two

nonvertical lines are perpendicular when
the product of their slopes is —1.

Vertical lines are perpendicular to
horizontal lines. =
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Which two lines are perpendicular? How do you know?
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Graphing Horizontal and Vertical Lines
The graph of y = bisahorizontal  The graph of x = a s a vertical
line passing through (0, b). line passing through (a, 0).
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Which lines are perpendicular? How do you know?
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Are the given lines perpendicular? Explain your reasoning.
9. x=-2,y=8 0. x=-8x=7 M. y=0,x=0
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12. GEOMETRY The vertices of a parallelogram are J (-5, 0), K(1, 4), L(3, 1), and
M(=3, —3). How can you use slope to determine whether the parallelogram
is a rectangle? Is it a rectangle? Justify your answer.
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Direct Variation

Words When two quantities x and y are
proportional, the relationship can be
represented by the direct variation
equation y = mx, where m is the
constant of proportionality.

Graph The graph of y = mxis a line with a slope
of m that passes through the origin.
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The cost y (in dollars) for x gigabytes of data on an Internet plan is
represented by y = 10x. Graph the equation and interpret the slope.
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The weight y of an object on Titan, one of Saturn's moons, is
proportional to the weight x of the object on Earth. An object that
weighs 105 pounds on Earth would weigh 15 pounds on Titan.

a. Write an equation that represents the situation.
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b. How much would a chunk of ice that weighs 3.5 pounds on Titan
weigh on Earth?
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1. WHATIF? InExample 1, the cost is represented by y = 12x.
Graph the equation and interpret the slope.
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2. In Example 2, how much would a spacecraft that weighs
3500 kilograms on Earth weigh on Titan?
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The distance y (in meters) that a four-person ski lift travels in
xseconds is represented by the equation y = 2.5x. The graph
shows the distance that a two-person ski lift travels.

a. Which ski lift is faster?
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Graphy= —2x+ 1.
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b. Graph the equation that represents
the four-person lift in the same
coordinate plane as the two-person
lift. Compare the steepness of the
graphs. What does this mean in the
context of the problem?
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The table shows the
distance y (in meters)
that a T-bar ski lift travels
in x seconds. Compare
its speed to the ski lifts
in Example 3.
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Intercepts

The x-intercept of a line is the
x-coordinate of the point where
the line crosses the x-axis. It occurs

when y = 0.

The y-intercept of a line is the
y-coordinate of the point where
the line crosses the y-axis. It occurs
when x = 0.

Slope-Intercept Form

Words A linear equation written in the form y = mx + bis
in slope-intercept form. The slope of the line is m,
and the y-intercept of the line is b.

Algebra =mx+ b

é (sope) ()





image43.png
Find the slope and the y-intercept of the graph of each linear equation.
a y=-4x-2
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Find the slope and the y-intercept of the graph of the linear equation.

1 y=3x-7 2. y—1:—§x
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Graph y = —3x + 3.1dentify the x-intercept.
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The cost y (in dollars) of taking a taxi x miles is y = 2.5x + 2.
(a) Graph the equation. (b) Interpret the y-intercept and the slope.
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Graph the linear equation. Identify the x-intercept. Use a graphing
calculator to check your answer.

3. y=x-4 a. y:—%x+l





