	
[image: image1.emf]Linear Equations & Graphs

Chapter 7



	
[image: image2.emf]Equations of Lines

•

There are several ways to write the equation 

of a line

•

Probably the most useful in terms of both 

graphing, and determining the equation from 

a graph, is called the



	
[image: image3.emf]Slope-Intercept form

•

In the equation y = mx + b,     is the slope 

(rise/run), and     is the y-intercept

•

, the y-intercept, is where the line crosses 

the y-axis, and is the point

•

Picking suitable values of x (x = 0 is always a 

good choice, since y = b) allows you to make a 

table of values

•

A minimum of 3 points is necessary
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Given:  y = 3x + 2 m =  b = 

y = -7x + ½  m =  b =  

y = 0.75x – 4 m =  b = 

To sketch each graph, simply use the y-

intercept (0, b) as your first point, then use 

the slope to find another point, connect and 

extend in both directions



	
[image: image5.emf]Sketching using y = mx + b

Example: y = 3x + 2

1. Plot y-intercept

2. m =    , so go up     and right

(rise/run =     =         )

3. Connect points and extend

Sketching is doing a quick approximation of a 

graph.  Graphing requires a table of values.

x

y



	
[image: image6.emf]Sketching using y = mx + b

Example: y = - ½ x + 5

1. Plot y-intercept

2. m =       ,so go down

and right    (rise/run =           )

3. Connect points and extend

Sketching is doing a quick approximation of a 

graph.  Graphing requires a table of values.

x

y



	
[image: image7.emf]Table of Values

•

Choose some suitable values of x, and put 

them in the equation to calculate y

Eg. y = -2x + 3

X Y



	
[image: image8.emf]Converting to y = mx + b

1. If given m & b, simply substitute into 

equation.  Eg. m = ¾, b = -2 →

2. From general equation of a line, ax+by+c = 0, 

move ax & c to other side (they become 

negative) and divide by b

Eg. 5x + 2y – 4 = 0



	
[image: image9.emf]Converting to y = mx + b

3. If given m & a point, substitute into the 

equation, and solve for b, or use slope-point 

form 

Eg. m = -4, and passes through (3,-2)



	
[image: image10.emf]Converting to y = mx + b

4. If given 2 points, calculate m by rise/run, then 

find the equation like in step 3

5. If given the graph, y-intercept = b, and 

calculate the slope

Eg. y-int = (0, -1) →

From y –int, go up 2 and

right 3 to hit another point.

So m =

x

y

-1

+2

+3
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•

Most of this is “fill-in the blanks” math.  You 

have an equation, and are given most of the 

values for it.  Simply substitute what you are 

given into the equation, and solve for what 

you need.

•

When moving terms, or coefficients, from one 

side to the other, solve by +/- first, then by x/÷
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•

The general form of the equation of a line is:  

•

This is a common form, but less useful than    

y = mx + b, but important to know when you 

are working with non-linear equations.  It is 

important to know how to convert y = mx + b 

to ax + by + c = 0 and vice-versa



	
[image: image13.emf]Converting from y = mx + b

1. If there are no fractions, simply move all the 

terms to one side of the equal sign, 

preferably the side where a>0 (positive)

Eg. y = 3x + 2 y = -4x – 5



	
[image: image14.emf]Converting from y = mx + b

2. If there are fractions, clear them by 

multiplying all terms by the common 

denominator.  Then rearrange as in step 1.

Eg. y = -2/3 x + ¾



	
[image: image15.emf]Sketching a graph using intercepts

•

With both the slope-intercept or general form 

of a line, you can also sketch a graph using the 

two intercepts.  The y-intercept is where the 

line crosses the y-axis (x = 0), and the              

x-intercept is where the line crosses the y-axis 

(y = 0).  Substitute those values into the 

equation to calculate the intercept.  Plot on a 

graph and connect.
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Given 3x – 2y + 5 = 0

1. If x = 0, then 

2. If y = 0, then
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3x – 2y + 5 = 0

3

2

1

-1

-2

-3

-4 -3 -2 -1 0 1 2 3 4



	
[image: image18.emf]Horizontal and Vertical Lines

•

Horizontal lines have a slope =    , so take the 

form y =    , since it doesn’t matter what value 

of x you choose, eg. 

•

The domain is

•

Vertical lines have an infinite slope, and they 

take the form x =     (y is irrelevant).  Eg. 



	
[image: image19.emf]Slope-Point Form

•

Another way of writing the equation of a line 

is: where (x

1

, y

1

) is a point 

on the line

•

This is very useful for converting to y = mx + b, 

if only given m and a point.  Simply substitute 

them into the slope-point form, expand the 

brackets, and simplify.  This saves finding b, 

and then rewriting the equation.
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•

Find the equation of a line with slope = -4, and 

passing through (2, -5)

If given only 2 points, find m by rise/run, then 

use either point in slope-point form to find the 

equation



	
[image: image21.emf]Parallel Lines

•

Have the same slope, but a different y-

intercept (they don’t cross/intersect)

•

This includes horizontal

lines, m = 0, and vertical lines,

m = ∞ (or undefined)

•

Eg. 



	
[image: image22.emf]Examples

•

Find a line parallel to y = 2x – 7, passing 

through (0, 4)

→

•

So the equation is

•

Find a line parallel to y = -5x + 1, passing 

through (4, 6) →



	
[image: image23.emf]Perpendicular Lines

•

Intersect at 90

o

•

Slopes of perpendicular 

lines are negative reciprocals

Eg. m = 2 and m =         or

m = 3/4 and m =  

•

Horizontal (m = 0) and Vertical (m = 

undefined) lines are also perpendicular

•

Eg. 
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•

Find the line perpendicular to y = 7x – 9, 

passing through (2, -3) →




Converting to y = mx + b

If given m & b, simply substitute into equation.  Eg. m = ¾, b = -2 →

From general equation of a line, ax+by+c = 0, move ax & c to other side (they become negative) and divide by b

	Eg. 5x + 2y – 4 = 0

			







Converting toy = mx+ b

L. ifgiven m &b, smply substitute nto
equation. £ m=%, 6= 23

2. From seneral squation of 2 line, axvby+c =0,
move sx & to other sice they become
negative)and divids by
£ 5xe2y-420





General Form of a Line

The general form of the equation of a line is:  		

This is a common form, but less useful than    y = mx + b, but important to know when you are working with non-linear equations.  It is important to know how to convert y = mx + b to ax + by + c = 0 and vice-versa







General Form of a Line
+ The gensral form of ths aquation of = ling s

+ Thisiza commen form, but lexs usefu than
wx+b, but important to know when you
are working with non-inesr squations. Itiz
important to know how to converty = mx+ b
toaxby+c=0 3nd vicerersa






Example

Given 3x – 2y + 5 = 0

If x = 0, then 







2. If y = 0, then







Example

Given3x-2y+
L ifx=0,then

2.1fy=0,then





Example

Find the equation of a line with slope = -4, and passing through (2, -5)

		   





	If given only 2 points, find m by rise/run, then use either point in slope-point form to find the equation	







Example

+ Find the squation of a line with slope = 4, and
passing throuen (2, )

fgiven only 2 points,find m oy rsefrun, then
use ither pointin slopa-point form to find the

<quation





Examples

Find a line parallel to y = 2x – 7, passing through (0, 4)

→

So the equation is

Find a line parallel to y = -5x + 1, passing through (4, 6) →







Examples

+ Find ine parsislto
throug 0, 4)
5

+ Sothe squations

2x-7, pasing

+ Finds ine paralei o y= -5x+ 1, passing
througn ,6)





Perpendicular Lines

Intersect at 90o

Slopes of perpendicular 

lines are negative reciprocals

Eg. m = 2 and m =         or

m = 3/4 and m =  

Horizontal (m = 0) and Vertical (m = undefined) lines are also perpendicular

Eg. 









Perpendicular Lines

+ Interssctstsos
+ Siopesaf perpendicular
tines re negative raciprocals
Eme2angm= o
m=3/a and
*+ Horizontal(m = 0} and \ertical (m =

undsfined) inssars siz0 perpendicular
e






Examples

Find the line perpendicular to y = 7x – 9, passing through (2, -3) →







Examples

+ Findthe line perpendicularto y =74-3,
passing through (2,3)





Parallel Lines

Have the same slope, but a different y-intercept (they don’t cross/intersect)

This includes horizontal

lines, m = 0, and vertical lines,

m = ∞ (or undefined)



Eg. 









Parallel Lines

+ Have the same siope, buts difirenty-
intercapt they dort crossfintersect)
+ This includsshorizonta!

tines, m=0, and vertica lines,

m===(or undefined)

e





Horizontal and Vertical Lines

Horizontal lines have a slope =    , so take the form y =    , since it doesn’t matter what value of x you choose, eg. 

The domain is

Vertical lines have an infinite slope, and they take the form x =     (y is irrelevant).  Eg. 







Horizontal and Vertical Lines

+ Horizontallinashave 2 siope = , 50 take the
formy =, since t dossn't mattar what value
ofxyou chooss, o5
+ The domin is

+ Vertica lnez have sn infinite iope, znd they
taketheformx= [y isirrslevant]. £z





Slope-Point Form

Another way of writing the equation of a line is:				    where (x1, y1) is a point on the line

This is very useful for converting to y = mx + b, if only given m and a point.  Simply substitute them into the slope-point form, expand the brackets, and simplify.  This saves finding b, and then rewriting the equation.







Slope-Point Form

Another way of writingthe equation of  ine
is where fx, ) is 2 point
onthe ine

s izvery usefulfor converting toy = mx+ b,
ifonly givenm and 2 paint. Simply substitute
them nto the sops-point form, expand the
brackets, and smpify. This saves finding b,
2ndthen rawriting the squation.





Example

3x – 2y + 5 = 0



3



2



1







-1



-2



-3



-4	-3	-2	-1	0	1	2	3	4







Example






Converting from y = mx + b

2. If there are fractions, clear them by multiplying all terms by the common denominator.  Then rearrange as in step 1.

Eg. y = -2/3 x + ¾	







Converting fromy=mx+ b

2.fthare sre fractions, clesrtham by
multiplying i terms by the commen
danominstor. Tren resrrange 3% instep 1.
Ey=23aen





Sketching a graph using intercepts

With both the slope-intercept or general form of a line, you can also sketch a graph using the two intercepts.  The y-intercept is where the line crosses the y-axis (x = 0), and the              x-intercept is where the line crosses the y-axis (y = 0).  Substitute those values into the equation to calculate the intercept.  Plot on a graph and connect.







Sketching a graph using intercepts

* With both the siope-interceptor general form
of s lns, you can sl sketen 3 graph using the
twointercapts. The yintercepts wherathe
tine crosses tha y-axs (x=0), and the
xintarcept swhare the ins croses the -z
=0} Substitute those values ntothe
=qustion to calculsts the intercept. Plotans
&raph and comnect






Converting from y = mx + b

If there are no fractions, simply move all the terms to one side of the equal sign, preferably the side where a>0 (positive)

Eg. y = 3x + 2		y = -4x – 5

	







Converting fromy=mx+ b

2. Ifthers sre no ractions, smply move 3l the
tarmstoone side of the squsl 5izn,
preferabiythe sids where 20 (postive)

a2 yeax-s





Converting to y = mx + b

4. If given 2 points, calculate m by rise/run, then find the equation like in step 3

5. If given the graph, y-intercept = b, and calculate the slope

Eg. y-int = (0, -1) →

	From y –int, go up 2 and

    right 3 to hit another point.

    So m =

x

y

-1

+2

+3







Converting toy = mx+ b

. fiven 2 point,calculsta m by rise/run, then
find the squation ke nstep 3

5. fsiven the graph, yintercept=b, and
calculsts the siope .

e yant=(0,-1) >
Fromy—int,go up 2and B
tignt 3 to it snother point. 2
Som- |





In essence

Most of this is “fill-in the blanks” math.  You have an equation, and are given most of the values for it.  Simply substitute what you are given into the equation, and solve for what you need.



When moving terms, or coefficients, from one side to the other, solve by +/- first, then by x/÷







Inessence

+ WMost of this sl the blanks” math. You
have n aquation, and ars given most of the
Valussfor it Simply substitute what you are
givaninto the squation, 3nd slve for what
Younasd

* When moving terms,or cosfficents,from one
sida tothe other, solve by +/- s, then by x/=





Converting to y = mx + b

If given m & a point, substitute into the equation, and solve for b, or use slope-point form 

	Eg. m = -4, and passes through (3,-2)

	







Converting toy = mx+ b

3. Ifgiven m &2 point, substitute into the
quation, 2nd sove for b, or use slope-point
form

e

, and passes through (3,2)





Examples of Slope-Intercept form

Given: 	y = 3x + 2		m = 		b = 

			y = -7x + ½ 	m = 		b =  

			y = 0.75x – 4	m = 		b = 



	To sketch each graph, simply use the y-intercept (0, b) as your first point, then use the slope to find another point, connect and extend in both directions







Examples of Slope-Intercept form

Guen: y=3xe2 me
yeTxen =
y-075-4  m=

Tosketch sach graph, simply use the y-
intercapt (0, b]as your first poin, then use
the sope o find anather point, connect and
xtend in both directions





Sketching using y = mx + b

Example:	y = - ½ x + 5

1. Plot y-intercept

2. m =       ,so go down

    and right    (rise/run =           )

3. Connect points and extend



	Sketching is doing a quick approximation of a graph.  Graphing requires a table of values.

x

y







Sketching using y =mx+ b

Eample: y=-%xes |

P
2me s godoun 4’7
anariene (reeln

3.Connact paints and extend |

Sketching sdoing » quick spproximation of 2
&raon. Graphing requires 2 able of values.





Table of Values

Choose some suitable values of x, and put them in the equation to calculate y

Eg. y = -2x + 3		

		X		Y

				

				

				

				









Table of Values

+ Choosa soms sutble values o 5, and put
theminthe equation tocalculate'y
ey=2xe3





Sketching using y = mx + b

Example:	y = 3x + 2

1. Plot y-intercept

2. m =    , so go up     and right

    (rise/run =     =         )

3. Connect points and extend



	Sketching is doing a quick approximation of a graph.  Graphing requires a table of values.

x

y







Sketching using y =mx+ b

Eample: y=3x02 |

+ ot yantercant
Zme o .mw;’i
erin )

3.Connact paints and extend |

Sketching sdoing » quick spproximation of 2
&raon. Graphing requires 2 able of values.





Equations of Lines

There are several ways to write the equation of a line

Probably the most useful in terms of both graphing, and determining the equation from a graph, is called the







Equations of Lines

* There areseveral ways towrite the squation
ofatine

+ Probabiy the most useful interms of both
sraphing, and determiningthe squation from
2grapn, iscalled the





Slope-Intercept form

In the equation y = mx + b,     is the slope (rise/run), and     is the y-intercept

    , the y-intercept, is where the line crosses the y-axis, and is the point

Picking suitable values of x (x = 0 is always a good choice, since y = b) allows you to make a table of values

A minimum of 3 points is necessary







Slope-lntercept form

Inthe squstion y =mx +b, isthe sops.
(rse/run), snd i the yintarcept

the yintercept, is where the line crosses
the yeais, and Isthe paint
Pickingsutable valuss of xx = Ois ivays =
o0 chaice, since y= b alows you to make 3
table of valus
Aminimum of 3 points s necessary
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