ONE-STEP EQUATIONS

In this unit, you learn about one-step equations and how to solve the
equations algebraically using inverse operations. Learning and using this
method with simple equations will help you to solve more complicated
equations in later units of this course.

Inverse Statements
Simple Equations: Addition and Subtraction

Simple Equations: Multiplication and Division



Inverse Statements

Inverse: An inverse operation in math is the opposite operation that undoes
another operation that may have taken place.

Subtraction works as the inverse of addition and vice versa.

Example 1: If we add the integers 5 + 3 and get 8, what are the related
inverse statements?

If we use the inverse operation for addition, which is subtraction, we
can write the related sentences, 8-3=50r8-5=23.

Similarly, division works as the inverse for multiplication and vice
versa.

Example 2: If we multiply the integers (-5)(-3) and get 15, what are
the related inverse statements?

If we use the inverse operation for multiplication, which is division,
then we can write related sentences, 15/-5=-3 or 15/-3 =-5.

To summarize:

Statement Related Inverse Statements
5+3=8 - 8-5=30r8-3=5

(-5)(-3)=15  — 15+ (=5)=—-3 or 15+ (=3) =5



Example 3: Write a related inverse statement for (-24) + (-3) = 8.

Multiplication is the inverse of division. Write a multiplication
statement.

Related Inverse Statement — (-3) (8) =-24

Example 4. Write a related inverse statement for 9- (-2) = 11.
Addition is the inverse of subtraction. Write an addition statement.

Related Inverse Statement — 11+ (-2) =9



Simple Equations: Addition and Subtraction

Keep Equations in Balance

Equations are balanced on the equals sign, so to
keep the sides in balance, whatever math
operation is completed on one side of the
equation must also be completed on the other
side of the equation.

Example 1. Solve x+3.6=8.5for x.

We need to isolate x on the left side of the equals sign; that is, we
must undo the “ + 3.6” by subtracting 3.6. To keep the equation in
balance, we must also subtract 3.6 from the right side.

X436 =85

% ~3.6 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 just x on the left side. This is called
“Isolating x”.

For this problem x=4.9.
Check: Substitute 4.9 in for x in the original equation and simplify.

X +3.6=8.5

4.94+3.6 =8.5
85=85v



Example 2: Solve m-16=-10 for m.

We need to isolate m on the left side of the equals sign; that is, we
must undo the “ -16" by adding 16. To keep the equation in balance,
we must also add 16 to the right side.

m—16 =-10

316+ 16 Add 16 to BOTH sides.

m = 6

*Adding 16 to the left side of the equation cancels out the
“ 16" which leaves just m on the left side.

For this problem m=6.
Check: Substitute 6 in for m in the original equation and simplify.

m-16 =-10
6-16 =-10
-10=-10v



Example 3: Solve 24+ p=-19 for p.

Isolate p.
24 +p =-19
24 —24 ~19-24=-19+(-24)

p =—43
For this problem p=-43.

Check: Substitute —43 in for p in the original equation and simplify.

24+ p =-19
24+ (-43)=-19
-19=-19v

Example 4. Solve —32=k -7 for k.

Isolate k. In this example, the variable k is on the right side of the
equation. So, look to the right side to determine what we must “undo”
to isolate the variable. Thus, we begin by adding 7 to the right side,
and then follow by adding 7 to the left side.

32 =k A7
+7 4T Add 7 to BOTH sides.
—25 =k

For this problem k=-25.
Check: Substitute —25 in for k in the original equation and simplify.
-32 =k-7

~32 =-25-7
32 =-32v



Example 5: Solve n+§:8g for n.
Isolate n.
n+2-82 Determine the LCD (9) /8§ _ 7E\
3 9 9 - 9
B _g2 2,3_6 6 6
n+9 _89 Change 2/3 to 9ths. [3><3—9j 3= 9
7? —g Subtract 6/9 from BOTH sides. 7%
. o _/
:7—
=19

For this problem n= 7§

9"

Check: Substitute 7 8/9 in for n in the original equation and simplify.



Example 6: Solve c—2§:61 for c.

4 10

Isolate c.
Determine the LCD (20).

Change 2 3/4 and 6 7/10 to 20ths.

3.5 ,15 7 2 .14
(ZZXE_ZEJ (6EX§_BEJ

Now solve for c.

3 7
c—2Z —6E

14 : .
C— 0 - 6% Write the equation in 20ths.

15 .
+ >0 +2% Add 2 15/20 to BOTH sides.

C :8% Simplify the mixed fraction.

a9
c—92—O

For this problem c=9i

20"



Check: Substitute 9 9/20 in for c in the original equation and simplify.

3 .7
c—2Z —6E

9 .3 .7
955-27 =635

9 .15 .7
955250 =615
29 .15 .7
8507220 %10
14 .7
%50 ~%10

el v
10 10



Example 7: Maria scored 15 more points than
Amy in the final basketball game of the
season. Maria totaled 23 points in the game.
How many points did Amy score? (a) Write an
equation to determine Amy’s score. (b) What
was Amy’s score?

Let a represent Amy’s score.

Use the information given in the problem to write an equation.

Maria scored 15 Maria totaled 23 points in
more points than Amy. the game.
a+15 = 23

a1 =23

;1»? -15 Subtract 15 from BOTH sides.
a =

8

Amy scored eight (8) points in the game.

Check: 8+15=23 Vv



Simple Equations: Multiplication and Division

Keep Equations in Balance

Equations are balanced on the equals sign, so to
keep the sides in balance, whatever math
operation is completed on one side of the
equation must also be completed on the other
side of the equation.

Example 1. Solve 9x =-54 for x.

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

9x =-54
ﬁ - —54 Divide BOTH sides by 9.
g 9

X =-6

*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 for x in the original equation and simplify.



Example 2: Solve %:32 fory.

We need to isolate y on the left side of the equals sign; that is, we
must undo the “y divided by 8” by multiplying by 8. To keep the
equation in balance, we must also multiply by 8 on the right side.

32

32(8) Multiply BOTH sides by 8.

8

< \°°\|‘< o |<
[l

256

*Multiplying by 8 on the left side of the equation cancels out the
“divided by 8” which leaves just y on the left side.

For this problem y=256.

Check: Substitute 256 in for y in the original equation and simplify.

Y —32
L =3

32
%:32 8]256

32=32V



Example 3: Solve —144=-8p for p.

Isolate p. In this example, the variable p is on the right side of the
equation. So, look to the right side to determine what we must “undo
to isolate the variable. Thus, we begin by dividing by —8 on the right
side, and then follow by dividing by —8 on the left side.

~144 =-8p

-144 _ A& p Divide BOTH sides by —8.
-8 &
18 =p

For this problem p=18.

Check: Substitute 18 in for p in the original equation and simplify.

~144=-8p
~144.=-8(18)
~144=-144



Example 4: Solve _ﬂ5=200 for m.

m

_—5 = 200
(-5 2.=200(-5)  Multiply BOTH sides by —5.
5
m =-1000

For this problem m=-1000.

Check: Substitute —1000 in for m in the original equation and
simplify.

m

LI )

= =200
~1000 _
——=200

200=200v



Example 5: The speed of a cheetah is 1.75 times as fast as the speed
of a zebra. The speed of a cheetah is 70 MPH. (a) Write an equation
to determine the speed of a zebra. (b) What is the speed of a zebra?

Let z represent the speed of a zebra.

Use the information given in the
problem to write an equation.

The speed of a cheetah is The speed of a cheetah
1.75 times as fast as the zebra. is 70 MPH.

\J \J

1.757 - 70

1.757 =70

;;/77552 _ 17705 Divide BOTH sides by 1.75.
z =40

The speed of a zebra is 40 MPH.

Check: 1.75 (40) =70 v
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