Balancing Multivlication Equations

The inverse operation for multiplication is division. Divide each side of the equation to isolate a variahle.

Example1: m+3=27 {  Example2: 10x = 70
Original Equation: | m -3 =27 [ 10x = 70
Divide on both sides: me3+3 =27+3 ’ 10x +10 =70+10
The Answer: | m =9 X =7

Problems 1-20: Balance the equations to find the value of each variable. Remember to check your answers.
@llek:lm @d-8:56 ®2b:40 @Sv=15
® 15. 260 ® 125 = 100 @ 10y=90 h(100) = 500
® 20x =300 12-y=72 ®4(W)=120 @30-02180
®6V:48 C-200=1,000 @(9)71:99 h-50=300
©e.paa @ 5p-gg © .32 ® 4. 150= 900

Review Problems 21-28: Balance the equations to find the value of each variable. Remember to check your answers.

@y+56=85 @x+12=37 , 65+a=150 ,28+h=40

@9o-w:71 200~V:58 @'x-so=2oo ~-m~16=28
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Balancing Division Equations (Isolating the Denominator)

A couple of steps can be taken to balance an equation to isolate a denominator. If the variable is the denominator,
first multiply both sides by the variable. This turns the equation into a multiplication problem, with the variable on the

other side of the equation. You've already learned how to isolate a variable in a multiplication problem. Use division
on both sides to get the variable by itself.

24
- Examplei: 30+y=3 Example 2: = 6
Original Equation: 30+y =3 24 6
Multiply on both sides: ¢ 30+y*y =3-y w =
.30 =3y . 24
Divide on hoth sides:  ©  30%3 =343y | oY =6°w
The Answer: 10 =y ” 6w

246 =6%6-w

4 =w

Problems 1-12: Balance the equations to find the value of each variable. Remember to check your answers.

@ 3p:x=4 @ 50:h=5 ®36 4 @12 .
c

X

®72+y=8 ®E:3 ®16+n=2 f}.p.:s
u m
®45_ . ©grix=2 @300 ® g0+ x=4
e w ’

Mixed Review 13-20: Balance the equations to find the value of each variable. Remember to check your answers,

@ m @ ,.5-12 ® 70 @ w
— =30 10 —=5
5 y 25
@ y:20=10 @ 100+ h=4 @ y:15=60 @ 100+k=2
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than (<), greater

Inequalities

An inequality is a lot like an equation. They're
equal and separated by an equal sign. Inequalities do not always havee
than or equal to (),

and less than of equal to {g) the
other side of the inequality.

Graphing inegua\ities

Equations a
graphed on Nt
are graphed using dots. ned

are graphed using dots and arrows.

For inequalities, the type of dot use
can be equal to that v
direction that the arrow points is significant too- An ary
left indicates that the value may be less than. An arrow pointing to the right
value may be greater than.

pay attention to the variable's location W
written. y >3 means ¥ 1S greater than 3, but 3
thany. The position of the numbers and variables in relation to the
bo! makes a difference.
Also realize that inequalities can
nd 2 < w means {

it indicates that the

inequality sym

example, w> 22

is the same as 2 is less than w.

Also, make suré
symbol. in the case of
greater than 8. In the examp

@x>~2

@~—6<m
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Rewriting Ine ualities

When you write an equation, it doesn’t matter what side of the equation is written first. You could write x =6 or you
could rewrite it as 6 = . The order does not change the meaning. x equals six means the same thing as six equals x.

Inequalities can stif] be rewritten though, x> 6 can be rewritten as g < x. With inequalities, the order of the numbers
can be written differently, but the inequality symbol needs to be changed too. x js greater than six does Mean the same
thing as six is Jess than x, but it’s more common to state the variable on the left side of the equation instead of the right.

Examples;

Problems 1-25. Rewrite each inequalitly.
® -5<p @ 125w ® 1 @ m<2 ® 21<,

® k<50 @ 37<y ® 115 ® -9<n @ 105
@ -3<p @ ¢>99 n<-3 @ 5<y Uz -5
@ psy @ 75 < @@ c<vy ® k>3 @0 95y
@ gy @ <y @ 45> @ g<h @ n<-3

o A '« SR C—e——
Example1: -3 _7 ~6 —5 4 X>~6 Example2: 5 g 5 8 g9 X877

Problems 26-50; Write an Inequality for eqch graph. When writing the Inequality, write it so that the varigble js on
4 . Y . N T T

the left side of the Inequality, For glf of these practice problems, lapef the variable x.
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. Solving Inequalities with Positive Numbers

Solving an inequality with positive numbers is fike solving an equation. Use inverse operations to isolate the variable.

Example 1t 15>x-3

Original Equation:
Add on Both Sides:
The Answer:
Variable on Left Side:

| Example2: 42<12+6y

15 >x—-3 Qriginal Equation:

15+3 >x—-3+3 Subtract Both Sides:

18 >X

X <18 Multiply on Both Sides:
:" The Answer:

Variable on Left Side:

42
42-12
30
30+6
5

y

<12 +6y
<£12-12+6y
< 6y
<6y+6

sy

z5

Problems 1-20: Solve each problem and write the inequaltiy so that the variable is on the left side of the inequality.

@ x—4>17

® 6027k+4

@ U+3-9<25

@ dm~—5227

@ 2+7u>23

@.402511 ‘ ®9y~3<51
©a+54>70 @ 16
: 17sm+—

2

75<8h+3 @ _E_leo

10

Z‘:;"ESJ_O @ 20 >y~*14
%24 92<m~—11
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Name:

Solving Inequalities with Negative Numbers

Solving an inequality with negative numbers is a ot like solving an equation too. There are a few exceptions though.
When using the inverse operation of multiplication or division to isolate the variable, you also have to flip the
inequality symbol if the number you are multiplying or dividing is a negative number.

For example, if the inequality is greater than it needs to be changed {flipped) to a less than symbol, when multiplying
or dividing both sides. If multiplication or division are not being used, then the inequality symbol does not need to be
flipped. If the number being multiplied or divided is a positive number, then the inequality symbol does not need to be
flipped either. The first example below did not need to be flipped. The second example did need to be flipped.

Example (Without a Flip): 13<m~-5 g Example 2 (With aFlip): #<—7 <63
Original Equation: 13 <Sm--5 ;' Original Equation: —7+h <63
Add on Both Sides: 13+-5<m—--5+-5 . Multip!y on Both Sides:  ~7h +-7 <63 +-7
The Answer: 8 <m h < -9
Variable on Left Side: m 28 | Flip the Inequality: 4 >-9
The Answer: A >-9

Problems 1-20: Solve each problem and write the inequaltiy so that the variable is on the left side of the inequality.

@ 18 =-9m O »?—2-314 @ k—--7>10 @ —-10u <200
@a+—~12>35 @48<:% @7_5h<20 (® 43<n+-8
@—24<—8y —20+x>39 @r+~31<75 @ __C__>4

—g <.
@Mss @ 45<w-—s © ks 50 © g5 n—-16

65< x—~15

-8y >32
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Aline is a straight path that extends forever
in two directions. Lines are drawn with an
arrow on each side, to represent that the line
continues in each direction indefinitely.

Rays

Aray is part of a line. It has one endpoint and
extends forever in one direction. It’s drawn with
one arrow to show the direction that it extends.

Line Sesments

A line segment is also a part of a line. It has two endpoints. It does not extend forever. It starts at one
endpoint and ends at the other endpoint. A line segment has a set length.

Extends forever in 2difrec_ti0ns.

Extends forever in 1 direction.
Has 1 endpoint.

Has 2 endpoinis.

Problems 1-20: State if each example is a line, ray, or line segment, Write L for line, R for ray, or LS for line segment.
® @ ® ® ® ® @ ©
2 G—s NN, iﬂ T~
10 @ ® @ @)
42»’*? 2 / "

®

Naming Lines, Rays, and

- Line Segments
7 Lines, rays, and line segments can be
; N - named when they have labeled points, The
Line AB ) i o .
) « : order of the points used to name a line or line
Line BA o )
e segment does not matter.
Rav AB iy = The order of the points used to name a ray
ay does matter. Every ray has one endpoint. This
endpoint is the beginning of the ray (how
ironic). A ray’s beginning must be listed first
when naming the ray, to indicate the direction
that the ray is extending.

Problems 21-40: Write each line, ray, and line segment in abbreviated form.

@ b @M B ® xx IT ® ;\’ @ g‘i

A B LineSegment AB
e __Line Segment BA

, D

, X
MUG @FA %_x_ é?lf\ E g g’f @\%}

B

- u p A ¢
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Problems 1-12: Write each line, ray, and line segment in word form,

@ M B @ RC

G @ YA E;

@Dﬁl.m - | M -
® L5 @l E o

Dissecting Lines, Rays, and Line Segments

Aline can be dissected into different parts. The example below shows all the different parts of line AB. Aline
with two points can be dissected into two rays and a line segment.

Lina AB

A

o
Y

Ray BA

A

B

o
&

A

3

Ray AB

A

Line Segment AR

o e -1
A B

Overlapping Lines, Rays, and Line Segments

Lines, rays, and line segments often overlap each other. This section will focus on dissecting the various lines,
rays, and line segments. Look at the example below. How many different lines, rays, and line segments do you see?

List the different lines, rays, and line segments contained in each figure.

Example 1: Example 2:

R ®B A
H D : C: E

Problems 13-20: List the different lines, rays, and line segments contained in each figure.

Lines: H—ﬁ
Rays:ﬁﬁ, fiﬁ, and b—ﬁ
Line Segments: T{T{rﬁ-ﬁ, and ﬁﬁ

Lines: E_K and'ﬁa
Rays: EK, —A—ﬁ, -Baa and E—ﬁ
Line Segments: EK and BC

@ A Y Lines: Lines:
Rays: Rays:
Line Segments: Line Segments:
Lines: Lines:
Rays: Rays:
Lme Segments L/ne Segments
Lines: W Vv Lines:
Rays: Rays:
Line Segments: j C : L/ne Segments
Lines: Lmes:
Rays: Rays:
Line Segments: Line Segments:
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