Linear Equations

Math 10C

Chapter 7
Big Ideas:

When you have completed this chapter you will be able to …

· Determine the intercepts of the graph of a linear relation, and state the intercepts as values or ordered pairs.

· Identify the graph that corresponds to a given slope and y-intercept.
· Rewrite a linear relation in either slope-intercept or general form.

· Determine the slope and y-intercept of a given linear relation from its graph, and write the equation in the form 
[image: image114.png]The rise of AB is the opposite of the run of CD.
The run of AB is equal to the rise of CD.

—% is the negative reciprocal of ;.



.
· Write the equation of a linear relation, given its slope and the coordinates of a point on the line, and explain the reasoning.
· Write the equation of a linear relation, given the coordinates of two points on the line, and explain the reasoning.
· Write the equation of a linear relation, given the coordinates of a point on the line and the equation of a parallel or perpendicular line, and explain the reasoning.
· Graph linear data generated from a context, and write the equation of the resulting line.

· Solve a problem, using the equation of a linear relation.

Day 1: 7.1 Slope-Intercept Form
Textbook Reference: p340-356
Recall – Slope is the rate of change of a line on a graph

Slope: the ratio of vertical change (rise), to the horizontal change (run) of a line or line segment.
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The slope of a line can be determine using two points (x1, y1) and (x2, y2)
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Example 1:

Use the slope formula to determine the slope of the line passing through this pair of points.

A(2, –1), B(3, 4)
Example 2:
Graph the line, given a point on the line and its slope.

[image: image1.wmf]ymxb
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(4, 5), m = 3

Investigate the graph below. What is the relationship between the graph and the equation that is given on the right?
[image: image95.emf]
[image: image4.png]y=mx+b




[image: image96.emf]
Only use this form to create an equation if the y-intercept is known.
This form is very powerful because it gives information about the line.

Examples

1.

[image: image5.png]3
‘The graph of a linear function has slope  and y-intercept —4.
Write an equation for this function.





2.
[image: image6.png]1
Graph the linear function with equation: y = 3x + 3




[image: image97.png]In Chapter 5, Lesson 5.6, we described a linear function in different ways.
The linear function below represents the cost of a car rental.

Car Rental Costs An equation of the function is:
h Ic C=0.20d + 60

‘The number, 0.20, is the rate of change, or
the slope of the graph. This is the cost in
g0 dollars for each additional 1 km driven.

‘The number, 60, is the vertical intercept of
the graph. This is the cost in dollars that is

LB Wﬂl independent of the distance driven  the
iitial cost for renting the car.

In general, any linear function can be described in slope-intercept form.

o

Slope-Intercept Form of the Equation of
a Linear Function

‘The equation of a linear function can be y
written in the form y = mx + b, where mis
the slope of the line and bis its y-intercept. @ 5 47/< mi+






3.
[image: image7.png]Write an equation to describe this function.
Verify the equation.





4.

[image: image8.png]‘The student council sponsored a dance. A ticket cost $5 and the
cost for the DJ was $300.

) Write an equation for the profit, P dollars, on the sale of
ttickets.

b) Suppose 123 people bought tickets. What was the profit?
<) Suppose the profit was $350. How many people bought tickets?
d) Could the profit be exactly $1467 Justify the answer.
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[image: image99.png]General Form of the Equation of a Linear Relation

Ax+ By + C= 0 is the general form of the equation of a line, where
Aisa whole number, and Band Care integers.



[image: image100.png]Write each equation in general form.

W y=—txrd byt =3+



[image: image101.png]a) Determine the x- and y-intercepts of the line whose equation
iss3x+2y—18=0

b) Graph the line.



[image: image102.png]Determine the slope of the line with this equation:
3x—2y—16=0



     

[image: image103.png]Determine the slope of the line
with this equation:
5x—2y+12=0



[image: image104.png]Problem:
Consider the graph on the right

a) What are the slope and y-intercept of the line?

b) Write the equation of the line in slope-intercept
formy =mx +b

¢) Use your calculator to check your equation






[image: image105.png]Problem:
Astudents’ council rents a portable dunk tank as a fund-raising activity. Students
pay for the chance to hit a target with a ball and dunk a teacher into a tank of
water. The relationship between the number of balls thrown, x, and the profi, y,
in dollars, may be represented by the equation 3x — 2y — 600 = 0.

a) Rewite the equation in the slope-intercept form.

b) State the slope of the line. What does it represent?

c) Identify the y-intercept. What does it represent?

d) The break even point is the point at which the money raised equals the
money spent. How many balls must the students sel to reach the break-even
point?



 

[image: image106.png]2) Write an equation in slope-point
form for this line.

b) Write the equation in part a in
slope-intercept form. What is the
y-intercept of this line?

i






Day 3: 7.2 General Form Part 1
Textbook Reference: p357-369
[image: image9.png]Investigation

Leora quenches her thirst after a soccer game by drinking a large glass of water
at a constant rate. The straight line graph below shows how the volume of water
in the glass changes with time.

Volume of Water in Glass

700
o Identify the domain and range
of this situation. 500,
o
oy
% 400
o Identify the slope of the line £l
segment. What does the sign of 2
>

the slope mean? What does the o
slope represent?

5 10
Time (s)

« Whatis the y-intercept of the line segment? What does the y-intercept
represent?

« Whatis the equation of the line in slope-intercept form?





[image: image10.png]Rearrange the terms of the equation so that the right side is zero. This is the
general form of the equation

The x-intercept is the x-coordinate of the point where the line crosses the x-
axis. Identify the x-intercept of the line. What does the x-intercept represent?





[image: image107.png]a) Describe the graph of the linear function with this equation:
1
y-2=30x+4)
b) Graph the equation.




[image: image108.png]Slope-Point Form of the Equation of a Linear Function

‘The equation of a line that passes through P(x;, 7,) and has slope m is:
y=n=mx=x)




The main purpose of this form is to practice our algebra (manipulate equations).

[image: image109.png]Recall: So far we have written equations for lines given
+ the slope and y-intercept
+ the slope and a point

When given two points, calculate the slope first. Then substitute the slope and one of

the given points into 7 % o find the equation in standard form.

Example: A line passes through A(-3, 2) and B(1, -10). Determine the equation
of the line in both general form and slope-intercept form. Then graph the line.

10

08642 246810



Example
1.

[image: image110.png]Line GH passes through G(—4,2) and H(2, —1). Line JK passes
through J(—1,7) and K(7, 3). Line MN passes through M(—4,5)
and N(5, 1). Sketch the lines. Are they parallel? Justify the answer.




2.

[image: image111.png]HEE ]




[image: image112.png]



3.  
[image: image113.png]Lines AB and CD are drawn perpendicular.
rise rise
Slopeof AB =y Slope of CD = 1o

Slope of CD =

Slope of AB =

e dle

Slope of CD =





Day 4: 7.2 General Form Part 2
· How many points at the very least are required to draw the graph of a line?
[image: image11.png]Investigation
« How many points at the very least are required to draw the graph of a line?
« Inatable, what value is easiest to use?

Use a table like the one below, and plot the points of 2x — 3y = 6

« Why are these points called the intercepts of the
graph?

In General:

i) Xeintercept s the place where the graph crosses the
To find the x-ntercept we make

ii) Y-intercept is the place where the graph crosses the.

To find the y-intercept we make




[image: image12.png]TRY: For each of the following, determine the x and y-intercepts, algebraically,
plot the intercepts on the grid, and then graph each line. Find the slope of each

line, graphically.

a) 2x+2y-8=0 b) 4x+2y=16
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[image: image13.png]Recall:
+ horizontal lines have slopes that are

+ vertical lines have slopes that are

In General:

Any equation in the form y = k (ie, y = 2) has a slope of 0, and thus results in a
horizontal line with a y-intercept of *k".

a) Draw the graph of 2y —4 = 0





[image: image14.png]In General:

Any equation in the form x = k (ig, x = 3) has a Slope that is undefined, and thus
results in a vertical line with an x-intercept of *k’

a) Draw the graph of 4x +20 = 0.
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[image: image15.png]Problem:
Spencer has 66 GB of disk space left on his laptop to fll with television shows
and movies that he purchases on-line. Suppose a one-hour show uses 1.1 GB of
disk space and a movie uses 4.4 GB

a) Write a linear equation that represents the number of television shows, T, and
movies, M, that Spencer can store on his laptop.

b) Determine the T-intercept of a graph of the linear equation. What does the T-
intercept represent?

©) What would the M-intercept be? What does the M-intercept represent?

d) If Spencer stores 16 television shows, how many movies does he have space
for?





Day 5: 7.3 Slope-Point Form Part 1
Textbook Reference: p370-382









In order to use this form, the following must be known: 


· any point (x1,y1)

· the slope, m

This form is powerful because it is used to create an equation given any point on the line.
Examples

1.


2. 
3. For each of the following, determine the equation of the line in general form, slope-intercept form, and slope-point form.
[image: image16.png]a) Aline has a slope of % and passes through the point P(-1, 3)




[image: image17.png]b) Aline has a slope of ,% and passes through the point P(-4, -2).




[image: image18.png]¢) Aline has a slope of —= and passes through the point P(4, -1)






Day 6: 7.3 Slope-Point Form Part 2


For each of the following, determine the equation of the line in both general form and slope-intercept form.

a)   A line passes through the points E(
[image: image19.wmf]3,6

--

) and A(
[image: image20.wmf]3,2

-

). 

b)   A line passes through the points C(
[image: image21.wmf]2,3

-

) and D(
[image: image22.wmf]2,5

-

).  

c)   A line has an x-intercept of 2 and a y-intercept of -5.  


Day 7: 7.4 Parallel and Perpendicular Lines Part 1
Textbook Reference: p383-395

Parallel Lines
· lines that are equal distance from one another; lines that never meet

· symbol
 is  //

· e.g. railroad tracks


[image: image23.png]When two lines have the same slope, congruent triangles can be drawn to show
the rise and the run.

Lines that have the some slope are parallel.

7
Slope of AB =% i

5
s/
7 o >1b
Slope of CD =7





Example


Perpendicular Lines

· Lines that intersect at right angles (90°)

· symbol is  (
· e.g. most road intersections



Example

[image: image24.png]Determine the slope of a
through E(2,3) and F(—4,

e that is perpendicular to the line
1).





Examples
1.  Determine the slope of a line segment parallel to a line segment with each slope.

a.
4

b.

[image: image25.wmf]3
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c.

[image: image26.wmf]5
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d.
-5

2.  Determine the slope of a line segment perpendicular to a line segment with each slope.

a.
4

b.

[image: image27.wmf]3
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c.

[image: image28.wmf]5
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d.
-5

3.  Two parallel line segments have slopes of 
[image: image29.wmf]2

1

 and 
[image: image30.wmf]4

k

.  Determine the value of k.

4.  Two perpendicular line segments have slopes of –
[image: image31.wmf]5

2

 and 
[image: image32.wmf]8

k

. Determine the value k.

5.  A triangle has vertices at A(-2, 3), B(8, -2), and C(4, 6). 

· Sketch the triangle on the coordinate axes.  

· Prove that ABC is a right triangle.



Day 8: 7.4 Parallel and Perpendicular Lines Part 2
Recall:   

· parallel lines have slopes that are ____________________.

· perpendicular lines have slopes that are _______________________.

Problem:  Once drawn, the lines 3x – 5y – 10 = 0, 4x + 2y = 9, and 
10x + 6y + 18 = 0 form a triangle.  Prove that this triangle is a right triangle.

Problem:  A line passes through the points P(2, 3) and Q(-1, 7).  Determine the equation of a line, in general form, that is perpendicular to this line and has a                 y-intercept of –3.

Problem:  Determine the equation of a line, in general form, that is parallel to the line    3x – 2y – 12 = 0, and passes through the point P(-1, 3).

Problem:  Determine the equation of a line, in general form, that passes through the point P(-1, 2) and is parallel to the y-axis.
TRY:  Determine the equation of a line, in general form, that:

a)   has a y-intercept of 4, and is perpendicular to the line 
[image: image33.wmf]3
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b)   is parallel to the line through A(0, 7) and B(4, 2) with the same y-intercept as   the line y = 2x – 4. 
c)   is perpendicular to the line 4x – 6y – 12 = 0, passing through the point 
P(0, -1).

d)  passes through the point P(-1, 2) and is parallel to the x-axis.
e)  is perpendicular to the line x = 5, and passes through P(2, -7).



Day 9: Review – Part 1
Using the following information, determine an equation in slope-intercept form, for the following lines.

1.
the slope of a line is 
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2.
through the point 
[image: image36.wmf]  
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 and has a slope of –4

3.
through the origin and has a slope of 
[image: image37.wmf]  
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4.
through ( 3, 1) and ( 6, –2 )

5.
a slope of 0 and passes through the point ( –3, 5 )

6.
has a y–intercept of 
[image: image38.wmf]  
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 and passes through ( 8, 3)

7.
has x–intercept of 
[image: image39.wmf]  
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 and passes through ( –2, 5)

8.
slope is not defined and passes through ( –2, –3 )

9.
x and y  intercepts are  –2 and 5 respectively

10.
parallel to y = 3x – 5 and has a y–intercept of 3

11.
perpendicular to 2x + y  = 4 and has an x–intercept of –1

12.
perpendicular to line 
[image: image40.wmf]  
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 and passes through (2, –4 )

13.
parallel to x – axis and passes through ( 4, – 2)

14.
a slope of 
[image: image41.wmf]  
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 and passes through the point (-3, 0) 

15.
passing through ( 4,0) and parallel to line joining ( 4, 6) and ( –2, – 4) 

16.
the perpendicular to the line joining (–2, 1) to (  4, – 8) and going through (7, 0.5)

Solutions

1.         
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2.

[image: image43.wmf]414
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3.

[image: image44.wmf]3
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4.         
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5.
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6.
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7.

[image: image48.wmf]105
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8.
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10.
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11.
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12.

[image: image53.wmf]5
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13.
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14.
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15.
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16.
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Day 10:  Review – Part 2
Write an equation in the form 
[image: image58.wmf]ymxb
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 that satisfies the given conditions.

1. 
[image: image59.wmf]2
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, goes through the point (0, 4)
2. 
[image: image60.wmf]1
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, goes through the point (4, 0)
3. 
[image: image61.wmf]9

m
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, goes through the point (4, 7)
4. slope is parallel to 
[image: image62.wmf]3

2

m
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, goes through the point (-2, 8)
5. slope is perpendicular to 
[image: image63.wmf]6
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, goes through the point (14, 6)

Write an equation in the form 
[image: image64.wmf]0
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 that satisfies the given conditions.

6. 
[image: image65.wmf]4

m
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, goes through the point (0, -8)
7. has the same y-intercept as 
[image: image66.wmf]2312

xy

-=

 and the same slope as 
[image: image67.wmf]48120
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8. is parallel to 
[image: image68.wmf]3
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 and goes through the point (5, -4)
9.  is perpendicular to 
[image: image69.wmf]31
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 and goes through the point (0, -5)
10.  goes through the points (-1, 3) and (5, -8)
11.  is perpendicular to 
[image: image70.wmf](
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 and goes through the point 
[image: image71.wmf]35
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12.  is parallel to 
[image: image72.wmf]7
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 and goes through the point (9, -4)
13.  is perpendicular to 
[image: image73.wmf]5
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 and goes through the origin (0, 0)
14. has the same y-intercept of 
[image: image74.wmf]4280
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 and is parallel to 
[image: image75.wmf]27
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Determine the value of k.

15.  a line perpendicular to 
[image: image76.wmf]46
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 goes through the points (8, k) and (-4, -5).

16.  the line 
[image: image77.wmf]5

yxk
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 goes through the point (2, -12)
Solutions: 

1. 
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2. 
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3. 
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4. 
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5. 
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6. 
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8. 
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9. 
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