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In the last sections you studied equations that needed just one opera-
tion to solve. In this section you'll learn to solve equations that need

more steps to solve. 28
P In two-step problems, always undo addition and

subtraction BEFORE undoing multiplication and
division. Example:
2x-5=3

FIRST get rid of the “minus 5”;
THEN get rid of the “times 2”

2= 0 =d
2~ 0= F S«W—L Add 5 to both sides.
2x = 8
2%;6 = %* Next divide both sides by 2.
x =4

It's easy if you just take one step at a time.

EXAMPLE 1 ag + =)
3x + 7 — 7= 19 — 7« First subtract 7 from both sides.
3x = 12
x = 4¢€ Divide both sides by 3 to get x = 4. !
EXAMPLE 2 6 + 2z = 10
6 — 6+ 2x = 10 — 6 «<——— Subtract 6 from both sides.J
2x = 4 -

1
|

x =2 Divide both sides by 2 to get x = 2. |
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The figure at the left shows a
balanced scale.

If you add the same weight to
both sides, the scale will remain
balanced.

You can use this idea with equations too. For example, the equation
x — 4 = 19 is like a balanced scale.

If you add 4 to both & =4 =1
sides, the equaton ——2x -4 + 4 =19 + 4
still “balances.” %+ 0 =23

x =23

You know that subtracting and
adding 4 is like adding 0.

The basic plan in solving any equation is to get the variable by itself on
one side of the equation. For the equations in this section, you do this
by adding the same number to both sides of the equation.

| EXAMPLE 1 | e | ,
x —5H +bh=12 4 5<--~~-~~—-~---~-—{ Add 5 to both sides.
=T ;
| EXAMPLE 2 | iR o .
; B0 + 8 =n — 8 + 8«—— | Add 8 to both sides.

58 =mn





[image: image3.jpg]2 Solving Equations by Subtraction

Suppose you have an equation like v + 4 = 18 to solve. You want to get
the variable alone on one side of the Pqudtu)n How do you do it?
Subtract 4 from both sides.

Il

1];: v“%‘;\
[ \
; \ x+ 4=
Subtract 4. Subtract 4. x+ 4 — 4
\ ' / x+ 0
A /
\ x
Here are some other examples
[ EXAMPLE 1 | r+ 5 =28 — : ——
S x + 5 5 = 98 — H«——— Subtract 5 from both sides. |
. =
v = 23
19 =a+ 7

I i
19 = T=ag+ 7 — T ‘. Subtract 7 from both sides }

12 = a

18
18
14
14
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Solving a multiplication equation like 2x = 16 should be no problem.
All you do is divide both sides by 2.

i 2x = 16
This is the same
‘ - S A 16 s s
| as 5x, or 1x. e iR = e leof THIB MBERN 10 ¥ 2, ;
% & L i
Ehiaw. v x =8
[ EXAMPLES | 3% = 2l o =2
o P | You might do 5¢c 30
?}’ = ‘g’f“m ““““““““ thesestans |~ £ a '?
; in your head.
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When you see a division equation like % = 12, you can solve it by
multiplying each side by 3.

&
~ = 12
3
' i
This gives you S, orx. F—>3-% =312
3 3
x = 36

| EXAMPLES |
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WHEN X IS MULTIPLIED BY A FRACTION

Example 1 % x=4

Since% X means % , We can just re-write the equation that way, then splve it. EASY!

% x=4 becomes §= 4 This is easy to solve.
3
Example 2 gX= 12
We can undo the multiplication by% by dividing by% :
But % + % = % . g' So we “undo” multiplication by % by multiplying by% .
In other words, we undo multiplication of a fraction by multiplying by its reciprocal:
3
gX= 12
_..8_> %x=12(-§- = 2+%xd
3 P,
x =32 Yoila!
WHEN X HAS A NEGATIVE SIGN IN FRONT OF IT
To get rid of (undo) the negative sign, multiply (both sides) by -1. Examples:
-x=7 -x=-4
(70 | ()
x=-7 x=4

Using this to solve equations:

5-x=2 14 —-x=7
—x=2 A4 - x =
‘g x‘B % xH74
-X=-3 -x=21
-\ (=3 (1) -1 (=21 (1)

x=3 x = -21 Voila!
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EXAMPLE 1

EXAMPLE 2

Chapter Four

5% |

| $lving Egetions

4,9 Using More Than
One Operation

Some equations contain more than one operation.
You must undo more than one operation to solve
these equations. Follow a special order when you do
this. First, undo addition or subtraction. Then, undo
multiplication or division. i

Solve. Then, check the solution. 3x-5 = 16
Undo subtraction by addition. 3x-5 =16
Add 5 to both sides. 3x-54+5 =16+5
Simplify each side. 3x-0 =21
Undo multiplication by division. ax =21
Divide both sides by 3. | 3x+3 =21+3
Simplify each side. x =17
; Solution: 7
Check. Replace x with 7. | 3x—5 =16
Je7-5=16
21-5 =16

16 = 16 true

Solve. Then, check the solution. 20 = % +4

20 =5 +4
Undo addition by subtraction. 20 = y+2+4
Subtract 4 from both sides. 20-4 =y+2+4-4
Simplify each side. 16 = y+2+0
Undo division with multiplication. 16 = y+2
Multiply both sides by 2. 16x2 = y+2x2

32=y

Solution: 32

Check. Replace y with 32. 20 = % +4

20 = y+2+4

20 = 32+2+4

20 = 16 +4

20 = 20 true




