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Use Properties of Bauality to Solve Equations
Recall that an expression, Like x+3, can
only be evalunted if given the value of the
variable X. Expressions cannot be solved!
For exawple, i x=5 thew the value of x+3 is €.
But what about x+3=8? This Ls an
equation because Lt contains an equal sigwn. (n
the case, we will be asked to solve the equation
for the unknown value of x. BY Lnspection the
solution to the equation Xx+3=8 ls Xx=5, This is
becouse 5+3=g.

SUPPoSe We are asked to solve equation was
X=5=27 BY) ngpectlom the solutlon to the
equation Ls X=7#. This Ls because #-5=2.

So how do we solve equations algeorateally?
We can use “Properties of Equality” which state
we can add, subtract, mutti‘pt@, and divide a
number to both sides of an equation without
chanoing the solution.
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The “Properties of Equality” will be
demonstrated in the following four examples.

Whewn solving an equation, our goal is to get the variable
Lsolated on one side of the equation.

Example 1: Solve the equation x—5 = 2

for x. Use the Addition Property of Bquality.
In this example we must add 5 to both

stdes of the equation to Lsolate the variable.

X—5 =2
Vertical Method Horizowntal Method
X>& = 2 X—5+5= 245
s +5 X=5+5 = 2+5
X+0 =F X TO0 =77
x=F X=F

Elther method can be used to solve the
equation for x. Rememlber to clrele or box Your
final answer. Verlfy that your solution is
corvect by going back to the ortginal equation
and veplacing the variable with Your solution.
Checle that both sides of the equation are tn
fact equal.
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Example 2: Solve the equation x+€ = & for x.

Use the Subtraction Property of Bquality.
In this example we must subtroct € to both

sides of the equation to Lsolate the variable.

X+& = ©
Vertical Method Horizowntal Method
X~ = © X+&8—-—= ©—%
- =& XFEL=>=K= ©—%
X+0 =-2 X FT0 = -2
X =-2 X = -2

Example 3: Solve the equation ZX=5 for x.

Use the Multiplication Property of Equality.
In this example we must multiply = to both

sides of the equation to Lsolate the variable.

X =5
x)=2(5) Linar et
Nx)=2(5) Sl
(X) = 15  Multiply1() togetx.
X=15
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The equation %)F 5 Ls equivalent to the
eqmtlomé =5 and can be solved using the
same teeh WLOU/L@.

=5
X ) ( MuLtLpLg both stdes bg
(g == 5 3 to clear the fraction.
X Clear the fraction on the left
(§> — 3(5) stde and wu/dtiptg ow the right.
1

Example 4: Solve the equation 12x =5 for x.
Use the Division Property of Equality.

In this example we must divide 12 to both
sides of the equation to Lsolate the variable.

12X =5
12)( — 5 DL/v’Lole both sides by 12 to get a
12 12 1 ln front of the x.
1
j& )< — 5 Reduce the fraction to 1x.
R I
5
ITX = ——
T 12
_ 5]
X = 1o X 85 X.
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Constoer the equation below.
X n 2 5

4 3 ©

Notlce that we have fractions on both sides of
the equation. To clear the fractions or “Kung
Fu” them, we can multiply both sides of the
equation by the LCD of all three fractions!

Before we move forward, Let's veview how to
clear fraction.

1:2(%) 1:2(%) 1:2(%)

=) =E) =@
2(x) 4(2) 2(5)
2x 4 10

These caleulations will be used twn the
following exavuple.
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Exampte 5 Solve the eqmtiow.

X, 2_5
4 3 &
2f+ )=
1:2(%)%2(%):12(

10

LCD=12

MuLtLpLg both stdes
bg 12,

APPLY the distributive property
to the left siole of the equation.

Clear the fractions.

Subtract € from both sides of the

equation to Lsolate the variable term
on the Left side of the equation.

Divide both sides of the equation by =
to Lsolate the variable on the left side.
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Sometines we need to cleayr po remthests anol

combine Like terms before we ca

properties of equalities. The exavuple below
devonstrates now to deal with these types of

equations.
Example &: Solve the equation.

~(Xx+4)+4(2x—2)=12

AN N AN N
-(x+4)+4(ox—3)=12

X —4 + EX—12 =12
X —4 + EX—12 =12

FX %6 = 12
Fre +16
FX—0 =12

Fx =12
7z 7

n UsSe the

App% the distributive property
to the clear the fractions.

lo!ewtiﬁj and combine
LLlee termms.

Add 16 to both sides of
the equation to Lsolate the
variable term on the Left
side of the equation.

Divide both sides of the
equation by 7 to
Lsolate the variable on
the Left side.

=12

7
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[ Answer the following homework guestions,

n Exercises 1 - 15, solve each equation for the unknown.

1) x+4=12 &) “FwWH4+Ew= 9—12

2) p-g=13 F) ~6—4s—11+8s=6—18
2) zt-5=7% 2) g—(y+4)-g+2y=-12
4) om44=-16 9) sb-10+32(-2-b)=12

5) =44r=10 10) -(a+4)—2(-204+4)=12
£

11) 4

12)
=

12) 5 15
=

14) 4
£
4

15)




