Module 2 Lecture Notes
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Summer B 2019

2 Linear Functions

2.1 Construct a Linear Function From Points

Definition

An EQOAT\ONY  in 7 is a statement that two algebraic expressions are equal.

* 3%+ 2 13 NOT AR EQUATION)
FN=X+3 1D A0 EQUATION
Definition

A linear equation is the equation of a straight line written in one variable. A linear equation (in

one variable) can be written in the form _QAX ¥ b=0 where a # 0.

*FOx+2=0 \S ALINE AR EQuATION

*ZxX+1=0 \S3OT A LINE AR E QUATIO~

Note 1. The only power of the variable in a linear equation is 1. For example, 22 —4 = 0 is not a

linear equation because the power of the variable x is 2.

Definition

The _ SLOPE of a line is used to find the steepness and direction of a line. The

vertical change between two points is called the AN and the horizontal change
. . rise . .

between two points is called the RO So, slope = —. Given two pints on a

run



line, (z1,y1) and (z2,ys2), the slope of the line between the two points is given by

where m denotes the slope.

Note 2. On a graph, the slope can be represented as:

o |

Example 1. What is the slope of the line below?

M= Y2 I
X =X

Note 3. It does not matter which point you choose as (x1,y;) and which you choose as (z2,y2).

But, make sure you stay consistent with the order of the y terms and the order of the z terms in



the numerator and denominator.

Definition
The \! - I\)TER' CE—PT of a line is the point at which the line crosses the y-axis. This
is the point where x = 0. ¢ / )

"i&/ Y- INTERCEPT
Definition
The _ X - ANTERZCEPT  of a line is the point at which the line crosses the x-axis. This
is the point where y = 0. ¢ A )

X = INTERCEPT

Note 4. The slope of a line can be positive, negative, undefined, or 0:
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Example 2. Identify the slope, y-intercept, and x-intercept of the line below.

RISE - _ |
N=-INTERCEPT " \2'5': i —l—_S
« (V) BELAUED - o j\ |
TS TWE—V?@\F(\“ EREREEECRASNEE NEGATIVE!
EOLE THE
N\*\, W CROSSES " T
THE Y- MRS [THE XNTERCEPT (S (15,0
“BECAVSE THIS S THE POI\~IT

‘w\—'\E\ZE_ THE LINE CRONES
THE x- AxS

Slope-Intercept Form

The slope-intercept form of an equation is y = mx + b, where m is the SLOP E and

bis the Y- |INTERCEPT

Note 5. If we are given an equation that is not in slope-intercept form, we can still always find

the y-intercept by plugging in z = 0 and solving for y.

Example 3. Find the equation of the line containing the two points:

‘b(x.,\l.\ /(x0,¥2)

(2,—1), (3,4)
. FINDTHE SLOPE* M= Ye-y, = 4-(-1) - S - ¢
Xi-X, 3 -2 |

2. WERITE INT HE Fozm Y=rXx+b: j\@ <0 \/:Sx+b

3. SOBSTITOE (0 APOINT TO SOLUE FOrz b | WiLtL OSE (2, -1
E Ax+h
-1=S(y+b - = 10+h =) y:Sx (=)

-|10="I0
[y=5x-11]




Example 4. Find the equation of the line containing the two points:

2 )
(’<x ,\{2 J(X,ﬁ)l)
(—2,3), (6,—5)

J. FLIODTHE SLOPE: M= YYo=y, = 3=(C3) - 8 -
X=X\ -2-6 -8

1. WRITE AS N=Mx+b: [m= -1 ] SO y=(-Dx+b op Y= =X +b
3.SVBSTITUTE A PoIuT TOSOLE FOR b | Laitl OSE (-2 3
Nz oX b
3= -+ y=x+b 2 |y=-x+| S

R = 2+b
-2 =2

1=b

Point-Slope Form

Given the slope and one point on a line, we can find the equation of the line using point-slope form:

=\, = M(X=X,)

where m is the SUL OPE and (z1,y1) is the point that we are given.
Definitions
e Two lines are Ll if they have the same slope but have different y-
intercepts.
e Two lines are coL if the slope of one line is the negative reciprocal of the
other.

Note 6. To find the negative reciprocal of a number, put the number in fraction form and switch



the numerator and denominator, then negate the number. For example,

- —(-=N =
/.g <——-"7(T3‘S

y g ) q

How to Find the Equation of Parallel and Perpendicular Lines:

1. Determine the slope of the given line. I suggest writing the equation in slope-intercept form

first.

2. If you are finding a parallel line, the slope is the same as the original line. If you are finding
a perpendicular line, the slope is the M‘L\L\L E&\M of the

original line.

3. Use the point you are given and the slope you found in step 2 to determine the equation of

the line.
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Example 5. Write the equation of a line that is(paralleDto Yy = Lgx + 1 and passes through the

point (—=7,1). ¥ }
e \
* PARALLEL = SAME SWOPE! =G

SINCE. THE SLOPE IS M=06, THE PALALLEL LINE HAS
THE FORM Y= bx+b.

~/
R VA JRTE

FOV- l= -y2 +b
F42 = 442

(Y43=1b\ Wx+‘ii

Example 6. Write the equation of a line that is perpendicular to x + 3y = 6 and passes through

the point (1,5).
[ WEITE 10 SLOPE - |OTEIZCEPT FOR M
X*gy: © = b _X
-x  =-X Y 3 3
- (- -2 - _L
?)_1- © 3)( y=1¢ 3 X
3 —
— - +2
y = b-X l e )
3 SLOPE - INTERCEPT Form!

SLOPE. 15 M= -1
3

7. FIuD NEW SLopE -
OPE: PERPE e UL Al- = NEGAT Iy E REUPROCAL

oLD M:-'-S—_w NEW | m=
3. OSE POVT -SLOPE. FORM WITH M=3 (x,ynH=(1,5)
Y‘V‘: M(K'XIS

\'-‘S:S(x-
y~5—-3x—}

L=l




2.2 Converting Between Linear Forms

The Standard Form of a Line

The standard form of a line is Mﬂ where A, B, and C are integers.

Note 7. When the equation of a line is written in standard form, the z and y terms are on one

side of the equal sign, and the constant term is on the other side of the equal sign.

Example 7. Convert the linear function below from standard form to slope-intercept form:
£ SLOPE - |NTERCEPT FOIZM IS N= MX +b
7T 4 5y = 2.
- ¥x = - +x

Sy=-Ix+2
B)

-~ -3Ix+2 - -
< ﬁ(Y‘ —g—)( +

-<U\t

z
Y

Example 8. Convert the linear function below from slope-intercept form to standard form:

(IR PR
Y z
+§C|X = +§‘—ix
5 < \ Y J MULTIPLY BY LCD TO GET (D OF FFACT 103
- -

—

A
HEaey) =103
Sx +9y= 2(-3)

E)U‘Lfy:-]o_l 8




2.3 Convert Between a Linear Equation and its Graph

How to Determine the Equation of a Line Given its Graph

To find the equation of a line in slope-intercept form given its graph,

1. Find the slope of the line using the formula for the slope between two points.

2. Use the slope and any point on the graph to find the y-intercept, or find the y-intercept on

the graph.

3. Write the equation in the form y = max + b.

Example 9. Write the equation of the line below in slope-intercept form and in standard form.

[.F1~D SLOPE:
mz-3-2 = =5
O-(-4) ERCEPT IS WHERE

X=0, SO

| 1 V- IVTER (EPT IS
X ' b=-3
ik

2. OSE GRAPH TO FIND Y- INTERCEPT, 02 SOURSTITUTE (4,-8) 10
TO \/"'5 X +b TO SOWE For b

-8=-3 (M+b
s




Example 10. Write the equation of the line below in slope-intercept form and in standard form.

|. FloD SLOPE: 2
10
mM: 5‘(‘77_\—, % .5 Y- INTERCEPT IS WHERE
- 01 701 (X2,y2) X=0, SO
=S \
2 ~IVTER (EPT 1S
: g e :

-5.0 =25 0.0 2.5 <
X \}=%_x+5'

2. OSE GRAPH TO FIND Y- INTERCEPT,OR SORST ITUTE (2,100 10
TO y=3 x+b TO sOLE For b

0= %(13 +b

[5=861 V=X +5

Note 8. The equation of a vertical line is given by: _ X = C . The equation of a horizontal

line is given by: \ll =C

10



2.4 Solve Linear Equations

Note 9. To solve an equation is to find all values of x for which the equation is true. Such values

of 2 are SOLATIO (or roots, zeros) of the equation.

How to Solve Linear Equations in One Variable The steps below do not need to be followed

in any particular order (as long as you remember PEMDAS)

1. Add, subtract, multiply, or divide an equation by a number or expression. BUT, you MUST

do the same thing to both sides of the equal sign. (Math is fair)

2. Apply the distributive property (you may not always need to do this): Q (b+N=ab +ac

3. Isolate the variable on one side of the equation.

4. Solve for the variable by dividing or multiplying a constant.

Example 11. Solve the following equation:

TN AN

15022 4 10) = —11(—6 + 14) ) DISTRIRUTIVE

=15(2x) +(=1WO) = (-1 (=bx) + (=11 (14 y PROPERTY
=30x +(=1509) = bbx *+(-|5y)
-30x - ISO = bbx —-1ISY
+30x = +730x GET “x ™ 0~
Q~E SIDE
IS0 = q6x -5 Y
+Is4 = +1SY
= qex
90 6 N
M St ag I
jo =~ — 1[4~ %



Example 12. Solve the following equation:

—2(9z — 4) = —15(12x + 10)
=209 DY) = (F15HUZXY +(=1HU0)

-18x+8=-B0x -IsO
+180x * +180 x

162 x +8 = -|sO
-8 - -8
(G2x <= -1s8
b2 162
X:-_\ia _—Y x:_;.c]
o2

Definition

e A _ATIONAL EXPRESSION

is the quotient (or ratio) of two polyno-

mials.

o A EATIDNAL EQUATIOA)

is an equation that contains at least one

rational expression.

3 5
Note 10. Recall that a rational number is the ratio of two integers. For example, 3 and 5 are
rational numbers.

Note 11. To solve a linear equation with fractions, multiply both sides by the LE A(ST

COMMOA) Mﬂ\m to clear the fraction.

12



Note 12. If you are given a rational equation in the form of a proportion:

Cc

b
then you can solve the equation by cross multiplication:

a4 v ad= b
Waty

Example 13. Solve the equation:

r—3 4x + 12
7 7

USE CROSS MULTIPULIC AT 104"
F(x-3)= F(Ux+12)

FX-2 = 23%x + gy
"X =X

-Tl= 1|x+8Y
—84= -84

-10S = T
2\ 2\

13



Example 14. Solve the equation:

—4x—5_—5$+6_3m—|—8
3 2 5

I. FINND THE LLD: LCD IS 3:2:5=30
- MUOLPIPLY BY THE LCD (30): 30 (-”X‘S _-Sx+b
3 -

10

¥0(-Ux=S$ % -SX 6 \) —_,‘;é 3Ix+8
73‘ ( 2 (s)

0(-4x=5) = IS(-Tx +6) = 6(3x+8)
10(-4x ) F10CT )+ (DI CITH Y = 6(3xV+6(8)Y

—lox — 50 +FSx —40 = I18x 4+ wamBNE
PSS X = “'(O - ‘8)( +48 L,\p&_rE\Z'm-SI
—18x = -18X ~{Ox +F0x =X ¢

-1yo
1Fx - 140 = Y8 -50-q0= 1"
+(490=+/Yyo
|#+x =188
NESENE!

[(2=18%

I3

14



Example 15. Solve the equation:

8$—7_—7$+7_ —Tx+3
4 6 3

1 - FINB THE LEAST (00~ DEAOMINATOR : LD IS 12
7. MULTIPLY BY CeDd (12
\z—(ax‘? _ —?-x+3_L - —?—x+3\

4 3

(8" B - (i )-—Zﬂ-*my

&
Bx-1) (I +3) = Y(-Fx +3)

SIS S R

W=+ 19% =14 =-28x +12 | (O"BINE
) UIKE TERANS, (e LYx +IYx=38,
WX-AF = —28x +2 E

¥28% = 428 =t-l4= =38
blx-13S < |2
39S = 43S
bbx= 4%

o ©b

15



