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Unit 5
Linear Equations and Graphs


			







Learning Targets:
#1: I can determine slope from two points
#2: I can create a graphs using slope and/or point(s) on a line such as the y-intercept
#3: I can graph a linear function given an equations and determine the slope, x-intercept and y-intercept
#4: I can determine the linear equation from a graph in slope intercept form and find the slope, x-intercept and y-intercept.
#5: I can use information provided to determine the equation of a line.
#6: I can change between slope-intercept, general, and slope-point form
#7: I understand the relationship between parallel and perpendicular lines and can solve problems involving parallel and perpendicular lines.
Lesson 1 - Slope
Definition:
Slope: the ratio of the vertical change, or rise, to the horizontal change, or run, or a line or line segment.

Slope= rise
	run

Plot the following points on the grid provided and determine the slope of each line segment.
y
x
5
5
-5
-5
y
x
5
5
-5
-5

 
						








	A (-3,2) and B(4,-4)					C(-5,-2)and D(1,4)

What can you tell about negative and positive slopes?













You should have noticed that when calculating slope:
· The rise is the difference in the y-coordinates: y2-y1
· The run is the difference in the x-coordinates: x2-x1

Therefore, 	Slope=	rise = 	y2-y1
				run		x2-x1


Example 1:  
Using the slope formula, determine the slope of the following line segments.
a) A(2,1)	B(5,3)				b) M(-3,4)	N(-1,2)






c) R(-2,4)	S(5,4)				d) J(1,-2)	K(1,3)





Example 2:  
Describe in words each of the slopes you found in Example 1; in other words, what would each line segment look like if you were to graph them?
a)

b)

c)

d)


Example 4: 
 John opened a savings account with $300.  The graph shows the amount that John has in his account for one year.  Determine the average rate of change for John’s account.
[image: Untitled-1]



Example 5:
For each point and slope graph the line and list two additional points on that line.

a) m=-2; (4,-2)							b)m= 1/3; (-1,2) 

					y
x
5
5
-5
-5
y
x
5
5
-5
-5









c) m= 0; (-2,2)							d) m= undefined; (3,-4) 

					y
x
5
5
-5
-5
y
x
5
5
-5
-5









Assignment: Pg. 325-328 # 1-3, 5, 8-13; Worksheet – Graphing a Slope.  Use a ruler for the following page!
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Lesson 2 – Graphing Linear Functions Using a Table of Values and 
Slope-Intercept Form  (y=mx+b)

Example 1
For each of the equations below, make a table of values and graph the function.  Use these graphs to determine the slope and y-intercept.  Explain how these values can be seen in the equations.
	

							y
x
5
5
-5
-5
y
x

	








	
y
x
5
5
-5
-5

y
x










Example 3: 
State the slope and y-intercept for the line represented by
a) y=-4x+7						b) 3x+2y=-12




Example 4:  y
x
5
5
-5
-5

Write an equation of the line whose slope is 2/3 and y-intercept is 1, 
then graph.







Assignment: Worksheet “Whom Should You See….” and Pg. 
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Lesson 3 – Graphing Linear Equations using Slope-Intercept Form
y=mx+b Part 2

Example 1:
Determine the equation of each line given the graph.
a) 							b)y
x
5
5
-5
-5












Example 2:
[image: Image result for COORDINATE GRID]Consider the equation y = 2x + b.  What is each value of b if a graph of the line passes through each point?	Solve graphically and algebraically.

a) (1,7)				b) (-3,-5)
y
x
5
5
-5
-5









Example 3:
[image: Image result for COORDINATE GRID]Consider the equation y = mx – 3.  What is each value of m if a graph of the line passes through each point?   Solve graphically and algebraically.

a) (1,7)				b) (-3,-5)







Example 4:
Considering the following points, write the equation of a line, in slope-intercept form, that passes through both points.y
x
5
5
-5
-5

a) (-2,5) (-5,-3)				b) (-1,2), (5-4)















Example 5:
Asha has selected a hotel for her wedding reception.  The cost involves a fee for the deluxe ballroom and a buffet charge that depends on the number of guests.  This is shown in the table.
Number of Guests	Cost ($)b) What are the slope and y-intercept of the line?  What does each parameter represent?




c) Write an equation that describes the relationship between the cost and the number of guests.  Express the equation in slope-intercept form.


d) What is the cost of 140 guests?




e) Asha would like the total cost to be no more than $15 000.  What is the maximum number of guests that can attend?




	0		425
	25		1800
	50		3175
	100		5925
a) Sketch a graph of the data in the table.
C
n


















Assignment: Equation of a Line Worksheet; Pg.		
Quiz on The Equation of a Line on _______________
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[image: Image result for COORDINATE GRID][image: ]Graph #2 in Graph below


Lesson 4 – General Form Ax+By+C=0

x-intercept- the x coordinate of the point when a line or curve crosses the x-axis; the value of x when y=0.
y-intercept – the y coordinate of the point when a line or curve crosses the y-axis; the value of y when x=0

Example 1:  
For the linear equation 2x+3y-12=0,
a) state the x-intercept 




Therefore, the coordinates for the x-intercept is (   ,   )
b) state the y-intercept



y
x
5
5
-5
-5

Therefore, the coordinates for the y-intercept is (   ,   )
c) use the intercepts to graph the line.


d) What is the slope of this graph?


e) Determine the equation of the line using 
slope-intercept form, that is, y-mx+b




Example 2:  
Change the equation from standard from 2x + 3y -12 = 0 to slope-intercept from algebraically.  







Example 3:  
Parents of the cheerleading squad rent a hall.  They arrange a talent show as a fundraiser.  The relationship between the number of tickets sold, x, and the profit, y, in dollars, may be represented by the equation 24x-2y-1680=0.
a) What is the slope of the line?
b) Identify the y-intercept.
c) How many tickets must the parents sell to reach the break-even point.









Example 4:
Rewrite the equation each equation in general form, Ax+By+C=0.  What is the x and y intercepts of these lines?
a) y=-(2/3)x +6				b) y = (3/4)x - 2


	




Special Cases of the equation Ax+By+C=0, when one or more of A, B, C are 0.
Ax+By=0 is a line that passes through the origin (0,0)
By+C=0  is a horizontal line.
Ax+C=0 is a vertical line.

Example 5:
Describe each of the following lines. Identify the intercepts, then state the domain and range.y
x
5
5
-5
-5

a) x – 3y = 0


b) 2y + 4 = 0


c) 3x – 12 = 0





Example 6:
Brook wants to save $336 to decorate her bedroom.  She has two part-time jobs.  On weekends, she works as a snowboard instructor and earns $12 per hour.  On weeknights, she earns $16 per hour working as a high-school tutor.
a) Write an equation to represent the number of house Brooke needs to work as a snowboard instructor, S, and as a tutor, T.


b) What is the S-intercept of a graph of the equation? What does the S-intercept represent?





c) What would the T-intercept be?  What does it represent?





d) Suppose Brooke works 8h as a snowboard instructor.  How many hours will she need to work as a tutor?























Assignment: Why does a poor man drink coffee + Pg. 


[image: ]

Lesson 5 – Slope-Point Form y-y1=m(x-x1)

The slope-point form of an equation is found using the slope (m) formula.
m= 	y-y1
	x-x1
Multiplying both sides of the above equation by (x-x1) gives:
(x-x1)m= 	y-y1 (x-x1)
			x-x1
(x-x1)m= 	y-y1 (x-x1)
			x-x1
m(x-x1)= y-y1
This equation is called the slope-point form of a non-vertical line through point (x1, y1) with slope m.  It is commonly written as y-y1=m(x-x1).

Example 1: 
a) Write the equation of a line using point-slope form passing through (-2,5) with a slope of -3





b) Convert the equation into slope-intercept from, y=mx+b




[image: Image result for COORDINATE GRID]
c) Graph both lines and compare them.








Example 2:
Use slope-point form to write an equation of the line though the following sets of points. Rewrite the equation in general form Ax+By+C=0

a) (3,-4), (5,-1)						b)  (-5,2), (-2,1)

















Example 3:
A family drives at a constant speed from Wrigley, NT, to visit relatives in Fort Providence, NT.  When they start driving at 9:00am, they are 540km from Fort Providence.  At 12:30p.m., they reach Fort Simpson, located 225km from Fort Providence.
a) Write and equation that describes their distance, d, in kilometers, from Fort Providence in terms of t hours past 9:00am.





b) What time will the family arrive in Fort Providence.










Assignment:  Pg. 			 + 7.3 Extra Practice Sheet
Quiz on Lesson 3 and 4 on __________________
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Lesson 6 – Parallel and Perpendicular Line Segments


Graph the line segments AB and CD.  Calculate the slope of each line segment.  What do you notice?
A(1,1) B(4,4)  and  C(-1,-3) D(2,0)
y
x
5
5
-5
-5










The slopes of parallel line segments are the _______________.

Graph the line segments EF and GH.  Calculate the slope of each line segment.  What do you notice?
E(-2,-2) F(4,2)  and  G(3,-3) H(-1,3)
y
x
5
5
-5
-5










The slopes of perpendicular line segments are _______________   _______________.

Example 1:  
Determine if the lines in each pair are parallel or perpendicular.
a) 			b) 			c) 
		   	    		    	    








Example 2:  

a) Write the equation of a line that is parallel to 3x-y+4=0 and through (5,-6).  Express the equation in slope-intercept form.

Method 1: Use Slope-Point form







Method 2: Use Slope-Intercept Form







b) Convert the equations to general form.







Example 3:  
Write the equation of a line that is parallel to 4x-5y+6=0 and through (1,-2).  Express the equation in slope-intercept form and in general form.



Example 4:  
Write the equation of a line that is perpendicular to x-2y-5=0 with an x-intercept of -4.  Express the equation in slope-intercept form and in general form.


















Example 5:  
Write the equation of a line that is perpendicular to 3x-2y-5=0 and passing through (8, -6).  Express the equation in slope-intercept form and in general form.




















Assignment: Pg. 
+ 7.4 Extra Practice Sheet.
Practice Test on ___________________
Test on __________________________
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4. Graph the equation. Use a Ruler
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Write the equation in Slope Intercept form and graph the equation.

7. y+3=—-5x+1)

Slope Intercept Form:
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Write an equation in Slope Intercept form for the line through the given point with the given

slope.

8. (—2,9); m =1

9. (2,—1);m =0

3
10. 6, —5); = —=
(¢ ); m >

y-Intercept:

Equation:

y-Intercept:

Equation:

y-Intercept:

Equation:
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What equation in slope intercept form represents the line that passes through the
points?

(5, 4), (6, —3)

Slope:

ID: A

y-Intercept:

Equation:

(5. 5), (6, 2)

Slope:

y-Intercept:

Equation:

2. 7). G, 1)

Slope:
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14. Mr. Rasczyk is tring to get abs of steel. At the end of 1 week he could do 10 sit-ups. After 4 weeks he
could do 31 sit-ups.

What is Mr. Raz’s rate of change (slope)?

What does the slope mean for Mr. Raz?

What is the y -intercept?

How many sit ups can Mr. Raz do the very first time he started? How do you know?

Write the equation of a line representing the amount of sit ups Mr. Raz can do.

When will Mr. Raz be able to do 100 Sit-ups?
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