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Adding and Subtracting
Rational Numbers Using
Number Lines

The integers are the set of whole numbers, their opposites, and zero.
e —2,~1,0,1,2, ...

A rational number is a number that can be expressed as a ratio of two integers %, where b # 0.
Rational numbers include fractions, terminating decimals, and repeating decimals. Examples of rational
numbers are — 3.8, —%, 0,1.7,and 12%.

The additive inverse of a number is its opposite. A number and its additive inverse have the same
absolute value. This means they are each the same distance from O on the number line.

=xampie 1
Find the sum: =3 + 3

strateqgy Use a number line.

Step 1 Locate —3 on the number line.
Count 3 units to the left of 0. Plot a point there for —3.
Step 2 Add 3.
Move 3 units to the right of —3. The arrow points to 0, which is the sum.

Jolution -3+3=0
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Example 2 1

The temperature of a solid is ~13.2°C. The solid will melt when its temperature is raised 4.5°C,
At what temperature will the solid melt?

Strategy  Use a number line.

Step 1 Write an expression to represent the problem.
Since the temperature is raised, write an addition sentence.
—-13.2+ 45

Step 2 Use a number line to add.

Locate =13.2 on the number fine,

From —13.2, move 4 units to the right. Then move 0.5 more.

+1 +2 +3 +4  +0.5

-13.2 -8.7
-132+45=-87

Solution The solid melts at —8.7°C.

You do not need to use a number line to add rational numbers. You can use rules instead.

® To add rational numbers with the same sign, add the absolute values of the addends. Then give
the sum the same sign as the addends.

® To add rational numbers with different signs, subtract the lesser absolute value from the greater
absolute value. Give the sum the sign of the addend with the greater absolute value.

* To subtract a rational number, add its opposite.
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Example 3

A stock price rose 5.3 points in one week. The stock price fefl 8.7 points the next week. How did the

stock price change during the two-week period?
) Strategy  Use a vertical number line to add rational numbers.
& 6
1 Step 1 Wite an expression to represent the problem. 5'3"“5* >
-} Add to find the change in the stock prices. 4 )
M 53+ (—8.7) 3 3
Nt Step 2 Use a vertical number line to add a negative number. 2F) 4
i 4 | Locate 5.3 on the vertical number line. 1 -5
i |r From 5.3, move 8 units down. Then move 0 %
j 0.7 unit down. - .
| I’ 53+(-87)=-34 -2 -8
. l Solution During the two weeks, the stock price fell 3.4 points. -3 -0.7
-3.4-7
Exampie 4
2.2
| Subtract: 1% 3
Strategy Use a number line.
Step 1 Write % with a denominator of 6.
2 _d
376
2_2=_3_4
6 3 6 6
Step 2 Use a number line to subtract.
Locate —l-g- on the number line. ¢
Move ﬂ'— units to the left of — 1% to subtract. §
3 5 2
—2% 1% g
| L 11 | | | 3 i | ! | | 1 | | | | | l | | | I | )
= | ] L I i T | | | I [} ] I | I I | ] I I 1 | L g
3 -2 -1 0 1 E
3
To subtract also means to add its opposite 2
2 Al 53 _ 51 i
~i2+ 8= -28=-25 2
2
- i —12_2__51 2
solution 15-3=-23 =
=
g
[=
a
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COACHED EXAMPLE

A scuba diver uses negative numbers to represent her depth below sea level. She started at a i
depth of —1.5 meters. Then she dove down to a depth of —4.2 meters. What is the difference

between those depths?

Write an expression to represent the problem.

To find the difference, the operation to use is \%‘ - i
-1.5 (—4.2) ) |

Tosubtract meansto_________jts opposite. |
~15[ Jz42= 15[ Ju2 1

Use a vertical number line to 0 '

locate_____ onthe number line.

From______ move units , -1 |
-5 |(~a2= - :

Thedifferenceis________ meters. This is the total distance the diver f

dove to reach her new depth.

LI
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] 1 l l l i ! [ 1 | l ] I
1 ] | | 1 T i ] i 1 1 f >
-2 -0 -8 -6 -4 -2 0 2 4 6 8 10 12
E /—\/\
l | ] ! l [ l 1 1 1 l 1 .
. T i ; 1 ] I i ] 1 g ; 1 >
-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12
C W\
w1 L | [ | 1 I l I { [ l L
N ) ¢ ] j ] i f | 1 i ] I
-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12
D m
' ol ! l l i l 1 L l | l ! o
€« ; | 1 1 1 1 * 1 ] 1 1 >
-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12
! Use the number line to answer questions 2-5.
P TR R N NN N S N N DA N B | L [ T R N B
D I R S T S R R R R R p— I — T
-10-9 -8 -7 -6-5-4-3-2-1 0 1 3 4 6 7 8 9 10

@ What is 2 — {—5)7
A

-7
3. -3
c. 3
b, 7

B Whatis -5+ 27

A =7
8. -3
C.
D.
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@) whatis -5+ (-2
|

A,
B.
C.
D.

Whatis =2 — (—5)?.

A.
B.
C.

-7
-3

-7
-3



@ Which number line represents 1.3 — 1.47
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@ Which equation is represented by the number line at the right?
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i
]
_ | @ The temperature at 2 a.m. is —1.3°C. The temperature at 10 a.m. is 1.2°C. Which vertical number
! 1 line represents the change in temperature from 2 am. to 10 A.M.7
‘ A 8.
I 3 3
li' ) 2 > 2
-! 1 1
i
!
| ‘ 0 0
i. it =1 -1
Ith
i -2 -2
-3 -3

C D.
3 - 3
2 : 2
1 : 1 )
0 0
-1 = -1
-2 = -2
-3 -3
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Use the number line to answer questions 9 and 10.

l L L1 | !
1 — | I R I B
-10-9 8-7-6-5-4-3-2-1 0 1

)
L

N -
L) —t—
Lo o
N ——
o 4=
] ——

— g e -

@ whatis-5-(-2)-37 @ wnatis3+ (-4 - (-2
A. -10 A 9
B. -6 B. 4
c. -4 c. 1
p. 0 D. -1

@ A submarine at a depth of — 25% feet descended 5% feet. The submarine then ascended 2% feet.
Part A |

Write an expression to determine the depth of the submarine.

PartB

What is the depth of the submarine? Show how you found the depth using a number line.

Y
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