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EQUATIONS AND INEQUALITIES

This unit begins with examining the meaning of variables and algebraic expressions
followed by solving one-step equations and one-step inequalities. This topic will be
extended to include solving various types of basic equations and inequalities that involve
fractions and decimals. The understanding of inequality solutions will be reinforced by

interpreting solutions through graphs on the number line and through listing integers that
prove true in the solutions.

Intervention Math

Lesson 30: Equations and Inequalities

Introduction to Variables and Expressions

Most countries in the world use the Celsius scale to measure
temperature. Two crifical temperatures on the Celsius scale are 0°
freezing and 100° boiling. On the other hand, in the United States we
use the Fahrenheit scale most of the time. The same two critical
temperatures on the Fahrenheit scale measure 32° freezingand 212°
boiling. It is possible to convert between temperature scales by using

algebra. If the Celsius temperature is multiplied by % and then addedto
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Solving One-Step Equations

A mathematical sentence such as 374 +x= 795 is called an equation
becauseit contains an equal sign.

The solution to an equation is the value of the variable that resultsin a true
statement. The process of finding this solutionis called solving the
equation which uses opposite operations in order to isolate the variable.
When we say opposite operations, we mean the opposite ofadding is
subtracting, the opposite of multiplying is dividing, and vice versa.

At this pointit should be mentioned that an equation must bebalanced. This
means thatwhateveris done on one side of the equation mustalso be done
on the other side of the equal sign.

Let’s take a look at a few examples of solving equations.

Examplel: Solve x+4=17

-Since we want x by itself, we have to perform the opposite of + 4
onbothsides of the equal sign, oppositeof+4 is — 4.

-Performing opposite operations can be done different ways; below
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Equations: Addition and Subtraction

&

Keep Equationsin Balance

Equations are balanced on the equals sign, so to TEE! s
keep the sides in balance, whatevermath ég}n &}
operation is completed on one side of the

equationmustalso be completed on the other ég
side of theequation.

Examplel: Solve x+3.6=8.5forx.

We need fo isolate x on the left side of the equals sign; thatis, we
musfundothe*+ 3.6” by subtracting 3.6. To keep the equationin
balance, we must also subtract 3.6 from the right side.

xjk(zﬁ.ﬁ

}3{ —-36 Subtract 3.6 from BOTH sides.
X =49

*Subtracting 3.6 on the left side of the equation cancels out the
“+ 3.6” which leaves justx on the left side. This is called
“isolating x™.

Forthis problem x=4.9.

Checl: Substitute 4.9 in for x in the original equation and simplify.



X +3.6=38.5
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Equations: Multiplication and Division
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Keep Equationsin Balance

Equations are balanced on the equals sign, so to Iﬁé -
keep the sides in balance, whatevermath i %
operation is completed on one side of the
equationmustalso be completed on the other é{g;
side of the equation.

Example l: Solve 9x=-54 forx.

We need to isolate x on the left side of the equals sign; that is. we
mustundothe*9 times x” by dividingby 9. To keep the equation in
balance, we must also divide by 9 on the right side.

O0x =-54

Ix _-54 o :

iy Divide BOTH sides by 9.
g 9

x =-0

*Dividing by 9 on the left side of the equation cancels out the
“multiplied by 9" which leaves just x on the left side.

For this problem x=—-6.



Check: Substitute—6 in forx in the original equation and simplify.
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y =256
Practice Worksheet: More Basic Equations
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“divided by 8” which leaves just y on the left side.
Inequalities
Aninequality is a math sentence that expresses quantities that are greater

than, less than, greater than or equal. or less than or equaltfo a given
number or mathematical expression.

Inequality Symbols

Symbol < > =t =

greater | less than or | greater than

Expression | less than than equal or equal

Alexia may spend less than $5 for lunch. How much money may Alexia
spend for lunch?

She can spend any amount less than $5 for lunch. To show the amounts she
can spend, we’lllook at a graph on the number line.

Let a stand for the amount she may spend and write an inequality: a <35

Graph the inequality.




Inequalities — Addition and Subtraction

Inequalities are math sentences that make a statementusing inequality
signs.

Example I: Find all numbers that, when three is added, the result is
less than eight.

Look for key phrases in the problem that can be translated to math
notation.

Find all numbers that, when three is added, the result is less than
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Inequalities — Multiplication and Division

Inequalities are math senfences that make a statementusing inequality
signs.

Example I: Find all numbers that, when multiplied by four, the result
is less than 12.

Look for key phrases in the problem that can be translated to math
notation.

Find all numbers that, when multiplied by four, the result is less than
12.

! | |

: 8 x4 <12

*The expression x x 4 canbe written as 4 x x. The expression
4 > x canbe simplified to4x. In mathematics, it is understood that
4xmeans 4 xxo0r xx 4.

Theinequalityis 4x <12.

Keep both sides of the inequalify in balance.

4x <12

4x 12 sk

Trr::? Undo "x 4" by dividing by 4
on both sides.

Xx<3

The solution is “all numbers less than 3%,

A graph may be used to represent all solutions.
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Check: Picka number less than 3 to see if that number gives a true
statement. We’ll pick zero. Subsfitfute zero in for x in the original
inequality.

4x <12 Substitute 0 forx



4(0) <12 Simplify
0<12
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The solution is “all numbers less than —3*.

A graph may be used fo represent all solutions.
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*To demonstrate that the inequality sign mustbereversed, we’lltesta
pointthatis greater than—3 to showthatit tests false. We'll test zero
sinceit is greater than —3.

BT g |
—7(0) > 21
0=21% False

Now, we’ll fest anumber that is less than —3 to show thatit tests true,
and that the solutionis indeed “all numbers less than 3”. We’ll test
—5.

—Tx>21
—7(-5)>21
35>21v True

Rule: When multiplying or dividing an inequality by a
negative number, reverse the direction of the inequality sign.



Exampie s: Finaal numpers tnar, wWnen arviaed oy e1gnt, tne resuit is
less than 4.

Look for kev phrasesin the problem that can be translated to math
notation.

Find all numbers that, when divided by eight, the result is less than 4.

} l l

X =8 <4
*The expression x + 8 can be written as g :
The inequality is gfz 4.

Keep both sides of the inequalify in balance.

X

— <4

8

(/8/)% < 4(8) Undo "+ 8" by multiplying by 8
on both sides.

x<32

The solution is “all numbers less than 327

Checl: Pick a number less than 32 to seeif that number gives a true
statement. We’ll pick zero. Substitute zero in for x in the original

inequality.

‘g <4 Substitute 0 for x
0 : :

= <4 Simplify

0<4v True

Example4: Solvel5 < % forx.
Keep both sides of the inequalify in balance.

15« —
12

(12)15 < %(}&/) Undo "+ 12" by multiplying by 12
on both sides.



180 <x *Move x to the left side.
x>180 ** Switch the sides of the inequality and
reverse the inequality sign.

*The inequality 180 <x means 180 is less than all values of x OR just
simply xis any value greater than 180.

**When moving the unknown (x) from the right side to the left side, it
is necessary to reverse the direction of the inequality sign to keep the
meaning of the inequality the same.

The solution is *“all numbers greater than 180"
Check: Pick a number greater than 180 to seeif that numbergives a

true statement. We’ll pick 240 since it is easily divisibleby 12.
Substitute 240 in for x in the original inequality.

15« % Substitute 240 forx
240 ; :
15« i Simplify

15<20v True



