Chp 6 Linear Functions

6.1 Slope or Rate of Change
[image: ][image: ][image: ][image: ]
[image: ]









Ex.1 Finding the Slope of a Line Segment
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Ex.2 Drawing a Line Segment Given a Slope
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Ex.3 Finding Slope Using Two Points on a Line
Use the "marked" points on the graph which cross at exact values.
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Use the Slope equation in the form of; Slope = y2 – y1
             x2 – x1 



Label the Points 
[image: ]

   (x1 , y1)        (x2 , y2)             Use bracket for the second terms to prevent sign errors

Slope = 1 – ( - 3) =  1+3  = 4  =_  4
              -1 – (2)    -1 – 2   - 3       3

                                     In general keep the neg. sign in front
Ex.4 Slope Calculations
[image: ]
What slope Signs Mean
[image: ]
Do Qn's p.353 #1,2,4




6.2 Slopes of Parallel and Perpendicular Lines
[image: ]
Ex.1 Identifying Parallel Lines
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Ex.1b Identifying Perpendicular Lines
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Ex.2 Examining Slopes to Compare Lines
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Do Qn's p.353 #5,7,8
6.4 Slope – Intercept Form – is the easiest and most commonly used method to graph a linear function.
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Ex.1 Writing an Equation given the Slope and y-intercept
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Ex.2 Graphing a Line given in Slope-Intercept Form
[image: ]
Ex.3 Writing an Equation given a Graph
[image: ]
Do Qn's p.376 #2
6.5 Slope – Point Form
[image: ]
Ex.1 Graphing a Line given an Equation in Slope – Point Form[image: ]
Ex.2 Writing an Equation in Slope- Point Form given a Graph

[image: ]
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Ex.3 Writing an Equation of a Line which is Parallel to a given Line

[image: ]
Do Qn's p.376 #3&4
6.6 General Form for Linear Relations – general form is more of a starting or ending point for a question. It tells us very little about the line itself, with the exception of graphing using the x&y intercepts.
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Ex.1 Writing an Equation in General Form

[image: ]
Ex.2 Finding the slope of a Line given in General Form
[image: ]

Ex.3 Using Intercepts to Graph a Line in General Form
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Do Qn's p.384 #6&9
                                      Chp6 Study Guide

[image: ]






[bookmark: _GoBack]

image5.png
A horizontal line

e
has slope 0. o Dt

ue,r»emh

When the line or line segment is on a grid, we can count
squares to find the rise and the run.
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Find the slope of each line segment. Solution
o]

Line segment AB goes up to the right,
50ts slope is positive.
T

1 el iseis ] K

A
From A to B, the rise is 6 and the run is 5.
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Line segment CD goes up to the left, so its slope is negative.

4
b
———2}
L
c
From C to D, the rise is 8 and the run is —3.
rise X B
Slope = 152 The negative fraction
can be expressed as:
8 8 8 -8, 8
Lor—3 N
373 =33

Line segment EF s horizontal, so its slope is 0.




image8.png
b)Aslopeof-gmhewrmenas =

with rise 4 and run -5.

Choose any point on the grid.
Label it C.

SWILTE B

320 ]
Aline segment with a negative slope goes up to the left.
From C, move 4 units up and 5 units left.

Label the point D. Join CD.

Line segment CD has slope -g,
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Draw a line segment with each slope.
a3 b -4
Solution

a) A slope of 3 can be written as 3,

1
with rise 3 and run 1.

Choose any point on the grid.
Label it A,
S|

e
MES

AN
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A line segment with a positive slope goes up to the right.
From A, move 3 units up and 1 unit right. Label the point B.
Join AB. Line segment AB has slope 3.
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Find the slope of this ine. g o7

The Inegoes up o th e, s s sope s negate.

Choose any 2 points on the line,

such as C@2, ~3) and D(-1, 1.

=1 T FomCtoD:

or =% The siope o the neis 4.
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C(2, —3)and D(-1, 1).
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Find the slope of the line that passes through D(~3, ~2) and E(10, 5.
Check by sketching the line.

Solution

Use the formula: Slope = 2=
X = Xy D(-3,-2) E10,5)
Let D be (x, ;) and E be (1, o).

Substtute: x, = =3,y, = =2, %, = 10, andy,

5}

L T
The slope of theline s 2. L
7
Check: 5 =
The li to the right.
line goes up to the right )YVTL‘

This agrees with the positive value of the slope above.
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The line segment goes
up to the right.

The line segment goes
up to the left

The line segment is
horizontal

positive slope

0'slope

negative slope
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B Use slope to find out if two lines are parallel or perpendicular.

In general:

Slopes of Parallel Lines
Parallel lines have the same slope.

=-2
These two lines have the same slope.
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Line EF passes through E(~4, ~3) and (0, 3). Solution Al of them appear to be parallel.

Line PQ passes through P(—3, —5) and Q(2, 3). ~ ~— Find the slopes to check.
and (4, 3).  Graph the lines. yse the formula for slope.

Line RS passes through R(0,
Are the lines parallel? r 7 Sope =12= 11
a =%
[0}/ |
7
I 1
W aral
E(—4, —3)and F(0, 3) P(=3, -5)and Q2, 3) R(0, —3) and 5(4, 3)
To find the slope of EF; To find the slope of PQ, o find the slope of RS,
substitute: substitute: substitute:

The slopes of EF and RS are equal, so these two lines are paralll.
Although PQ appears to be parallel, it is not.
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Lines PQ and RS are perpendicular.

T
T
EY

RISRZ
o
Siope of Pq =&
=2
Slopes of Oblique Perpendicular Lines
In general:

“The slopes of two oblique perpendicular lines are
negative reciprocals;that is, a line with slope s
perpendicular to a line with slope ——L; m # 0.





image18.png
Line PQ passes through P(-1, 1) and Q(2, 8).
-3) and S(0, -1). —
Graph the lines.

Line RS passes through R(6,

Line TU passes through T(4, 6) and U(2, 1).

Are the lines perpendicular?

Both PQ and TU appear to be perpendicular to SR.

Find the slopes to check.
Use the formula.

Y= n

Slope = =

P(=1, -1)and Q2, 8)
Toflldlheslonev“’Q

VARD

i

Y x
ST
i
R(6, —3) and S(0, 1) T(4,6)and U2, 1)
To find the slope of RS, To find the slope of TU,
substitute: substitute:
X =4,y, =6,

Xx=2.ndy, =1
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— (= 1-6
sopeatra =53 s =15
_9 s
73 -2
=3 s
=2
Multiply slopes to check: The siopes of PQ and RS are negative reciprocals,

(D

50 these lines are perpendicular.
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[T Relate the graph of a line to its equation in slope-intercept form.
The equation of any line that is not vertical can be written in slope-intercept form.

Slope-Intercept Form of the Equation of a Line

‘The equation of a line, when written as y = mx + b, v
gives information about the line: m is the slope e
of the line and b i its y-intercept @
Fi
q
aLaLs
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Aline has slope %md yeintercept 5. Write an equation for this line.
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7 A
The slope is %, som = .

The yintercept is 5, 50b = 5.

Use:
y=mx+b Subnmnevm:%andhzs
y=-Tess An equation sy = —2x + 5
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Use slope and y-intercept to graph the line y =

The slope of the line is: m = 7%

The yintercept is: b = —2

On a grid, mark a point at the y-intercept —2

The slope of the line is

fe_ 5 5
ity

So, the rise is 5 and the run is —4.
From the y-intercept, move 5 units up and 4 units left, then mark a point.
Draw a line through the points.

V Y

2
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Write an equation to describe this line.

We need to know the slope, m,
of the line and its y-intercept, b.

Solution

Use the equation: y = mx + b
From the graph, the rise is 3 when the run is 1

so,m=2

L or 3

1
The line intersects the y-axis at

So,b=—1
Substitute for m and bin
y=3-1
An equation for the line is: y = 3x — 1

mx + b.

You could check this
equation by making a table of
values, to see that the points i,

on the line.
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Relate the graph of a line to its equation in slope-point form.

We can write the equation of a line when we know its slope and y-intercept. We can also write
the equation of a line when we knaw its slope and the coordinates of a point on the line.

In general:
Slope-Point Form of the Equation of a Line

‘The equation of a line that passes through P(x;, y,) and has slope m is:
y=y=mx—x)
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a) Write the slope and the coordinates of a point on the line y + 3 = %(x -2

b) Graph the line.

Solution

a) Compare the given equation with the equation in slope-point form.

¥ =y =mbx —x;)
y+3:.j<x—z)

Rewrite the given equation to match the slope-point form,
which involves subtraction.

y-3=-3x-2

Remember integer

Watch the signs. A common
mistake is to say the
coordinates are (2, 3) instead

of (2, ~3). Verify by
substituting x = 2 and y =
in the equation

3
202

¥ =¥y =mix = x)

Compare the equations: y; =

3
The line passes through (2, —3) and has slope %

y+3=
b) Plot the point P(2, —3).

Write the slope

S

So, the rise is 3 and the run is —4. ST

From P, move 3 units up and 4 units left B
Plot another point. Draw a line L
through the points.
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a) Write an equation for this line. 2

b) Write the equation in slope-intercept form

a) Identify the coordinates of two points on the line, then calculate s slope.
Two points are: A(-3, 5) and B3, 1) -
To calculate the slope, m, use: =

Use the slope-point form of the equation: y — y, = mix — x,)

Substitute the coordinates of A(-3, 5), You could substitute the

5 coordinates of B to get the
and the slope: x, = =3,; = 5, and m = —2 Slope-point equation
2 "
y-5=-2x- (3] Simplify. = 1= ~5x = 3). Both equations
3 represent the same line.
y-5=-2%x+3) This is the slope-point form.

3
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b) To write the equation in slope-intercept form.

A line can be represente
by many slope-point

equations, but only one

slope-intercept equation.

Solve for y. Add 5 to each side

%(x +3) Expand.

L- %(z) Simplify.

This i the slope-intercept form.
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The graph of y = %x 4 2is given. 4

Write an equation for the line that passes
through A(4, 3) and s parallel

1o the line y = 7%x+2

Compare the equation: y = %x 2

with the equation:  y = mx + b

The slope of the line is: m = );

Parallel lines have the same slope,

50 any line parallel to y = %x 4 2 has slope 7%

The required line passes through A, 3).
Use the slope-point form of the equation.
Substitute: x, = 4,, = 3,and m = 3
Y=y =mix = x;)

I P
y=3=-dx-9

An equation of the line is:y — 3 = %(x —a
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[TTA Relate the graph of a line to its equation in general form.
We can write an equation in different forms.
2

f,»

An equation for this graph is 5x — 2 — 10 = 0.
We can write this equation in slope-intercept form.

S —2y-10=0 Add 10 to each side
Sc—2y=10 Subract 5 from each side.
“y= -5+ 10 Divide each side by —2.
y:%x— 5

When the equations are
equivalent, they represent the
same line

The equation 5x — 2y — 10 = 0 is in general form.
All the terms are on the left side of the equation.
‘The coefficients are integers, and the coefficient of
xis a positive integer.

B

coefficients
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General Form of the Equation of a Line
Ax + By + C = 0 is the general form of the equation of a line, where A, B,
and C are integers and A is positive.
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Write each equation in general form.

a)y=-3+5 b)y:%xu

Solution

Move all terms to the left side.
Rearrange the terms so the x-term is first.
A+y-5=0 This equation is in general form.

Remember to change the
sign of a term when you move
it to the other side of the

Remove the fraction. Multiply each term by 2.

Simplify.
Move all terms to the left side.

Rearrange the terms so the x-term is first.
This equation is in general form.
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Find the slope of the line with equation 4x — 3y — 12 = 0.

Solution

Write the equation in slope-intercept form.
-3y -12=0 Solve for y. Subtract 4x from each side.

—3y-12 Add 12 to each side.
—3 Divide each term by —3
A 12 Simplify.

5o, the slope of the line is g
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a) Find the x- and y-intercepts of the line 4x +y — 8 = 0.
b) Use the intercepts to graph the line.

Solution

a) dx+y-8-0
To find the x-intercept, substitute

x+©-8-0 Solve for x.
x-8=0 Add 8 to each side.
-8 Divide each term by 4
ax_8
ra—y "With practice, you can
x=2 find the intercepts using
The x-intercept is 2. mental math.

To find the y-intercept, substitute x —

40 +y-8=-0 Solve for y.
y-8-0
y-8

The y-intercept is 8.

b) On a grid, mark a point at 2 on the x-axis and
a point at 8 on the y-axis.
Draw a line through the points.

G asrRn
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skill

Example

Find the slope of 2
Iie.

siope = 12

T slope of a ne:
through Atk ;) and

391 220

For A2, —4) and B(~1, 3

dentify parale lines
and perpendicular
lines.

Parallel ines have equal
slopes.

perpendicular lnes have
slopes that are negative
recprocals

e A spe .
H
e o sope 2

3
Line £F hassope 2

Lines AB and CD are parale
Lines A8 and F are perpendicuar
Lines €D and EF are perpendicular

‘Write the equation of | A lne with siope, m, | Fora ine with siope 3 and yintercept —2,
aline in siope- and yinercept, b, has | an equation sy = 3¢ 2

intercept form. equation: y = mx + b

‘Write the equation of | A line with slope, m, | A line with siope —4 that passes

2 ine n slope-point
form,

that passes through
Pl ;). has equation
¥y = mle =)

through 1, 3) has equation
¥ =3 = —ax— (1), 0r
y-3= -+ )

Find the intercepts of
3 ine when ts
equation s in general
form,

“The general form of an
equation s
Ax+By+C=0,
where 4,5, and Care
integers, and A s
posiive

A ine has equation:
H-2+6=0

For the yintercept, substitute x = 0
30-2+6=0

For the xintercept, substitute y = 0:
3-20+6=0
3t
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Aline segment that
goes up to the left

has a negative

slope.

We can also say that

this line segment goes down
to the right.
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Find the slope of a line segment and a line.
The steepness or slope of a line segment is given by:

_iise

Slope = Tin

The rise is the change in the vertical distance.
Moving up is positive; moving down is negative.

The run is the change in the horizontal distance.
Moving right is positive; moving left is negative.




image3.png




image4.png
Aline segment that
goes up to the right
has a positive
slope.





