Operations with Rational Numbers
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Mastering Rational Numbers: From Fractions to Decimals

Understanding
Rational Numbers

)
9

)|
D bzo0

Terminating
: Decimals
What is a e
Rational .
”2 End in zeros.
Number?
Any number that can i
be written as a ratio %ee%?:‘t;?sg
of two integers-(a/b).
0.444..=04
AVAVAVAVA

Digits repeat infinitely.
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Step-by-Step
Conversion
Terminates
[ Ends |
L$0.28
1+8
=025 s

Pattern
$0.4

1. Divide Numerator 2. Identify the
by Denominator Decimal Pattern
Use long division Determine if the division
to divide the top ends (terminates) or if
number by the a remainder begins to
bottom number. repeat:
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28% - 0.28
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3. Apply Proper
Notation

Use bar notation (a

line over the digit) for

repeating patterns,

such as 0.444... = 0.
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Conversion
Examples
Original Ratio Decimal
Number: Form: Equivalent:
-15 } -15/1 -15.0
S
% == J
2? /o /4 300 0.28
A
mal . Ratio Decimal
f !{ Nurqher: 4 Fo;m Equivalent:
\} 8 ] 0.125

4.
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Example O1:

1. Write - 2—15 as a decimal. Determine if the decimal is a terminating
decimal.

A.-0.04
B. -0.04
C.—0.04
D. —0.04

Example 02:

2. Write g as a decimal. Determine if the decimal is a terminating
decimal.

A.0.5
B. 0.59
C.0.5
D. 0.59
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Apply:
5. During field day, a school had a long jump contest. The top six results
of the competition are shown in the table. The teacher wants to award a
ribbon to the longest jump by both a 6th grader and a 7th grader, as well
as a trophy for the longest jump overall. Who receives the ribbons? Who
receives the trophy?

A.ribbons: Luna and trevor Grade Level | Length of Jump (ft)

Trophy: trevor Bentley 7th 95
B. ribbons: Luna and Grant Grant 6th 9.68

Trophy: trevor Luna 7th 9%
C.ribbons:Reece and Miguel 6th 9%

trevor Reece 7th 9.5

Trophy: trevor
Trevor 6th 9.73

D. ribbons: Miguel and

trevor

Trophy: trevor
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Practice:
Write each fraction as a decimal. Determine if the decimal is a terminating

decimal.

6.

©lu

. 0.825 terminating

. 0.625 terminating

. 0.625 non - terminating

OOl W >

. 0.825 non - terminating

~
|
|

.0.75 non terminating

. 0.75 terminating

. -0.75 terminating

O O W >

.=0.75 non - terminating

e

9

. 0.2 terminating

. 0.4 non terminating

. 0.3:-terminating

O O W >

0.2 non terminating
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.-0.83 non terminating

. 0.83 non terminating

. -0.83 terminating

O O W >

. 0.83 terminating

10. —2
5

A. -0.8 non terminating

B. -0.8 terminating

C. 0.8 terminating

D.0.8 non terminating

11. 2

A. 0.4 terminating

B. 0.25 terminating

C. 0.46 terminating

D. -0.45 terminating

[ 0566991363 :a8 ) atud) Jual sill
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12, &2
22

A.-0.4090 terminating
B. 0.4090 terminating

C. 0.4090 non terminating

D.-0.4090 non terminating

13. Y7
24

A. 0.7083 non terminating

B. 1.7083 terminating

C. -0.7083 non terminating

D. 0.7084 terminating

14> o2
33

A.-0.03 non terminating

B. -0.03 terminating

C.-0.13 non terminating

D. 0.03 terminating

15. -1
40

A. 0.275 terminating

B. 1.275 non terminating

C.- 0.275 terminating

D. 0:255 non terminating
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16. X«
32

A.-0.21875 terminating

B. 1.21875 non terminating

C. 2.21875 non terminating
D. 0.21875 terminating

17. =2
7

A.-0.428571 non terminating
B. 0.428571 non terminating
C. 1428571 non terminating
D. 2.428571 non terminating
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Lesson two - Add and Rational Numbers
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Mastering Rational Number Addition ‘_
The Foundation: Additive Inverses - Q () ar

Opposite Numbers:

Two numbers the same distance ) O
from zero on opposite sides. L

H— ©

“a 0

. s ‘
Q+ Number + Additive = () rcomns

&

o—H
Visualizing Inverses: 7
e.g., Additive inverse —_
of -7/8is 7/8. 8 &

of G ¥ N 2. Find the Common . —— Strategy Guide:
1. Standardize the Forms Denominator 3. Combine and Simplify Choosing the Best Method

! T AlwO
[N

Step-by-Step Solving Process

¥ I - i
Pt 2 l i l i & o i 2 , Decimal Type ded Strategy
U 2 2 - 4 8 8 8 8 I:ID[]I] e
‘%" ~ 0.333". % l 3 L \/ l + i = i - l Tt(e;g;gltg)\g ”DecimaE Frac}iTs 3

| . 8'8 ""6'6" 6" 3 5 <5 |
, D | 2

Rewrite mixed numbers as Identify the Least Common { Add numerators, assign negative
improper fractions and convert Denominator (LCD) to ensure all .| signs to the numerator, and simplify Non-Terminating Must-convert to
decimals to fractions if they repeat. fractions match. 1 the final result. (Repeating) #%ctions
() ), X s
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Example O1:

1. Find the additive inverse of - %

A.

B.

C.

D.

NIk lRrbd|Rr|o]R

Example 02:
2. Zoey spent $12 on a video and $25.82 on a poster at the music store.

Find the total amount she spent, the additive inverse, and describe a
situation so that Zoey ends the week with zero dollars.

Part A: What was the total amount?
A.$34.82
B. $37.82
C. $27.82
D. $37.

Part B What is the additive inverse of the total?
A.-$17.82
B. -$37.82
C. -$37

D. -$27.82

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

:ad ) Jaia) Jua gill
0566991363

Mr. Aghead

Part C Which describes a situation so that Zoey ends the week with zero
dollars?

A.Zoey earned $37.82 at her lemonade stand.

B. Zoey spent $37.82 on dinner and a movie with friends

C. Zoey and a friend split the cost of a video game that cost $37.82.

D. Zoey got a $35 gift card for her birthday.

Example 03:
. 1 5
3. Find —3-+ (-2 g)

A.2

Example 04:
. 1 1
4. Find —3:+(5)

1

o 0w »

13
24
15
12
15
23

1

N

Example O5:

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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Find <+ (—0.75)

.-0.35

.0.35

.-0.36

Ol Ol m|» w

.-0.37

Example 06:
6. Find —g +(0.20) + zg

A.-2.58

B. 1.58

C.2.58

D.2.59

Example 0O7:

hour.

7. During the annual Hot Air Balloon Rally, hot air balloon pilots need to
track their altitude as they travel. During a flight that began at 98.1 meters
above sea level, one pilot tracked and recorded her altitude every half

What is her altitude, in meters, after two hours?

A.115.89
B. 215.89 3 226.86
C. 415.89 1 —663
D. -415.89 3 ~15.32
2 1723
Apply:

[ 0566991363 :a8 ) atud) Jual sill I
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8. A local forest that covers 4721—70 acres has gone through periods of

growth and loss over the past four years. In some years, firefighters
started a controlled burn that burns part of the forest in order to
encourage new growth. Each year they track the changes in the area of
the forest. Find the area of the forest after the four years.

A. 479.5 acres

B. 569.5 acres | S

1 3

C. 269.5 acres 5 1

D. 469.5 acres 3 70

Practice: 4 22
Find the additive inverse of each rational number.
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| 12.- 0.4
A.0.1

B. 0.32
C.0.3

D. 0.4

13. Quinn earned $24.50 dog-sitting and $12.70 for recycling cans. Find the
total amount he earned and describe a situation in which Quinn ends the week
with zero dollars.

A. $37.20
B. $21.20
C. $35.20
D. $27.20

14. Rachel spent $3.89 on a magazine and $4.86 on a smoothie. Find the total
amount she spent and describe a situation in which Rachel ends the day with
zero dollars.

A.$1.75
B. $8.75
C. $9.75
D. -$8.75

Add. Write in simplest form:

|15. 38 + (1)
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A.4.6

B. 3.6

C.2.6

D. 16

1 1
16. —131+ 42

A. 2.25

B.-1.25

C.-0.25

D.-2.25

2
17.. =3

A. 1.7083

3
+235

B. 2.7083

C. 3.7083

D. 4.7083

1 1

0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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B.-2.45
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C.-345

D.3.45

20.

A.2.43

B. 1.43

C.3.43

D. 4.43

21. —1% +0.75 + 0.45

A. -0.05

B. 0.05

C.1.05

D.-1.05

22. -0.25+ 32+ (2
6 12

A.6

B.5

C.3

D.2

Marlee have left?

23. Marlee is making jewelry for a class craft show. She began with 115
inches of wire. She used 25.75 inches for rings. Then her teacher gave

her 30% inches of wire to make mare jewelry. She then used 38% inches
for the bracelets and 60.2 inches for necklaces. How much wire does

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]
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A. 2.8inch

B. 22.8 inch

C.20.8 inch

D. 21.8 inch

Lesson three — Subtract Rational Numbers
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Mastering Subtraction of Rational Numbers

A clear, step-by-step guide for subtracting decimals, fractions, and mixed numbers.

Context Summary

Subtracting rational numbers involves rewriting the

expression as the sum of the first number and the

1 additive inverse of the second. The method used
depends on whether the numbers are terminating or

non-terminating decimals.

Method 1- Subtracting Using Decimals

Best for Terminating Decimals.

Use this method when fractions can be easily
rewritten as terminating decimals.

©

=7

Y

/

|

TR

Method 2 - Subtracting Using Fractions

Required for Repeating Decimals.

Use fractions when a number cannot be written as a
terminating decimal.

7
_]_—

Y Non-Torminating

-~ -—
4 Convert and Add Inverse { % % . Find a Common Denominator i
R = - @ o 8 Rewrite fractions as decimals, then add \ 1 l 2 | Rewrite all numbers as fractions with the Least |
W 5 the additive inverse of the second numbev./‘." BT Common Denominator (LCD). )
\ >
(oampe ] Choose Your Tool EXAMPLE
|
‘ i ded ) 9 ,10_,9 10
2.4 - 6,55 = 2.4 + (-6.55) = -4.15 | Decimal Type Method 4% -2 i "'E + (-zﬁ)
— — — =+ 1
_— @ . 77 =0.25 Result can be further simplified if
Terminating Rewrite as Decimals — needed.
7S %9 1
JAVAVAVAN "% 1 -0333..
Rewrite as Fractions 3 M.

Example O1:
| 1. Find -4.2 - 3.57.

A.-7.77
B.-8.77

0566991363 :a8 ) atud) Jual sill
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C.7.77

D.-2.77

Example 02:

2. Find 3% — (—1 i). Write in simplest form.

10

A. 22
5

B. 4%
5

c. 12
5

D. 32
5

Example 03:

3. Evaluate x -y if x = BZand y = —4.2. Write in simplest form.

A. 6.95

B.-7.95

C.7.95

D. 2.95

Practice:
Subtract. Write in simplest form.

4. -2.45 — (-3.9)

A.2.45

B.6.45
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. 3.45
- 1.45

. -4.6 — (-2.31)
.-2.29
.2.29
.3.13
-2.12

.5.47 — (-2.8)
.1.27
.8.27
.7:27
09.27

. -6.2 -3.79
.0.99
.9.99
.=9.99
.-0.99

5 3
72— (—31)

pO‘UOUJ>\IUOm>CDUOw>U'IUO

A. 122
6

B. 132
6

C. 152
6

D..112
6
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9 2
9.5 —(—82)

A.14.3
B.12.3
C.11.3
D.10.3
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5 3
13, 2 £-2)
2
12
E

12
19
11
19
10

A.

ol o|w

16. Evaluate x - y if x = —Siand y = —6.8. Write in simplest form.

A. 1.68
B.-1.55
C. 2.55
D. 1.55
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17.

Evaluate s - tif s =i and t = =1.75. Write in simplest form.

A.2

B.3

C.4

D.5

Lesson four - Multiply Rational Numbers

aéyéa Ailiil dhypuy Glgha :duuill alactil s Jua

AlyLanll aclga
Ll Laili cnisy GlLEYI GUIA] Liaga Laili wniey GlLOYI ajlis
@ v
O x@xO=E | Ox0.@x@=F
(wlw x uaga) daliza Aljlil gadac Qpd dic (w290 x Laga gi b x Wllw) &)LiYI gudi loal giaac upb sic
Lbw Lails Qilill ggsy -Lnga Laila Jilill ggss

enilaill Hilill slay)
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Mastering Multiplication: A Guide to Rational Numbers

Step-by-Step

Multiplication Flow

p
1. Prepare the Numbers
Convert mixed numbers into improper

same form.

fractions and ensure all factors are in the

—
o

=W - »

A

The Same Sign Rules Apply

If signs are the same, the product is positive; if signs
are different, the product is negative.

0:-0._
-0

DIFFERENT SIGNS:
Product is NEGATIVE

(+ B8+
SAME SIGNS:
Product is POSITIVE

Example O1:
1. Find — Z (=
8 “14

Mr. Aghead

//4

2. Simplify Before Multiplying )

Divide the numerators and denominators
by their common factors to make the

calculation easier.
—~
=1

12 -5_3.
15 4 °3 A

SIMPLIFY

A —

B. —

C.—

SRR E SN S

Handling
Different
Formats

+ a8 )1 Jaiial Jaal gl
0566991363

TERMINATING
DECIMALS

— 3. Multiply and Finalize

Multiply the remaining numerators and
denominators, then write the product in

simplest form.
=2

3-1 3

PRODUCT

3x=1 _-3=_1f

(Simplest Form)

J

Use decimals for terminating values, but always use
fractions for non-terminating (repeating) decimals.

Terminating vs. Repeating Decimals

NON-TERMINATING
(REPEATING) DECIMALS

0.25 0.333...
15 -0.1666...
L 0.75 > 0.666...
o OK: Use Decimals or Fractions & MUST: Use Fractions

—3.7(1 15) =-37-12=-4.44 0.75(-—) = —(__) e

Example: Example:

2\ 3i(8 2

3/ 4\ 3

0566991363 :a8 ) atud) Jual sill I
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1
Do__
8

Example 02:
2. Find —1%(—2%) . Write in simplest form.

NlH N[OIN[OIN] D
o

Example 03:
3. Find -0.64(—7)

A.1.16
B.0.11
C.0.16
D. 0.26

Example 04:

4. Evaluate g Xy if x = —3% andy = -5%

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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Example O5:

3

5. Evaluate abcifa=-2.8,b = -2% andc = - =

6. Lena was practicing freediving. On her first attempt, she dove to a
depth of — 63.4 feet. Her second attempt changed by % of the original
depth. How far did Lena dive on her second attempt?

A -12.76 ft
B.-88.76 ft
C.-99.76 ft
D. 88.76 ft

Practice:

[ 0566991363 :pd ) tual Jual il I Lkd ap 53 99 o SalS 7 i) e s ]
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14. 2(-3.75)

A.1.5

B.-1.5
C.-2.5
D.=3.5

1
15. - (—8.6)

[ 0566991363 :a8 ) atud) Jual sill
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A.15
B.1.15
C.2.15
D.2.14

Evaluate each expression if x = '2' y=0.6,and z = - 1% write the product in
simplest form.

16. %xy

A.-0.2
B.0.2
C.0.1
D.-0.1

17. % XZ
5

A. -1
B.-2
C.-3
D. -4

1
18. Yz
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19. Evaluate -xyz if x=-8.4, y= 0.25 and z= 3%. Write your answer in
simplest form.

A:9.78
B. 8.97
C.7.98
D. 0.98

Lesson five - Divide Rational Numbers

dbluww dasauid] Slac3l dowud Juo
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:Jo3dl el

fawdll drlae Jo lphsi Wl capah sanonidly dgusluasB s lisoll
Oyl 8acld W g sl W6 )l doundll J5> (aliall) apall pubaid]
++H+H)=+ 3x5 _15 1 1
() =+ 4x2 8 32 n a5 = X e~ ]
«ﬁ- S DEx
+#+E-)=- <L:I E+4’=§ 4 5 4 2 4 4
@H)+@H+)=- 16 =4 4 « 1 oluss Lagius 23U laac Lan
e T
Slacl dauwd sclgd udi Gabnid plially budl L buudl Opsl 09 Wb dulasS Alluwall GLS acl Ayg it
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Mastering Division of Rational Numbers

The Foundation: Multiplicative Inverses

Understanding Reciprocals Reciprocal Pairs
D _ 1 g
XLK;— -Z ‘x -4 ‘_
\-~ "4
Two numbers are multiplicative inverses if their product equals exactly 1. For example, -1/4 and -4 are reciprocals because their product is 1.

Prepare Mixed Numbers First - Always rewrite mixed numbers as improper fractions before starting the division process.
The 3-Step Division Process

1. Rewrite the Expression 2. Multiply and Simplify 3. Identify the Quotient

- AN N .

- X
8:8-8-8 %é%% 1.25
) S

Change the division sign to multiplication Multiply the numbers, dividing out any Write the final result in its simplest fraction
and use the reciprocal of the divisor. common factors to make the calculation easier. or decimal form.

Before You Start: Number Prep

Number Type Action Required Example
Mixed Numbers Convert to improper fractions 112->3/2
Terminating Decimals Use decimals or fractions 05->1/20r0.5
Repeating Decimals Convert to fractions to divide 0.333..->1/3

E'I\UI 1LINIG Wl

1. Find § =12

1
Ao__
14

1

Bo ANV
14

2
C -4
14
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Example 02:
: 1.2
2. Find —1§ - 215.

A. --

Example 03:

3. Evaluate g ifx=-6.85andy = -2% . If your answer is in decimal form,
round to the nearest hundredth.

A.2.95
B. 0.85
C.2.85

D. 1.85

Apply:

4. The student council is selling lollipops to fund the upcoming school
dance. The table shows their results over five weeks. What was the
average amount of money the student council earned each week.

A.-13.4
B.11.2 Week | Profit ($)
1 —13.42
2 25.90 :
[ 0566991363 :a8 i kil Jual 5l I K o 3 39.53
4 —17.52
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C.-15.23

D. 15.36

Practice:

(@)
1
I
‘|
~
I
N |
—

ololw >
N

WSIIN]
.|.
,..-—'—-..,
O|4
o

NTRNIRIN]-

p—

© O 0l W > N
Nl*—‘»l—\l\;w

I
|
|
| oa
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A. 2%
21

B. 322
21

c. 42
21

D. 122
21

WlibhWlrRrWIN

|_\
ol
|
al
I NN
|
00|~

ol N
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.-14
.14
15
.—15

O Ol m P

17. Evaluate § If x = % and y = -0.1. Write your answer in simplest form.

A.-8

B
C.-2
D.-0.2

18. Evaluate 2 ifc=—4.75and d = -1%. Write your answer in simplest ‘
form.

A.-3.8
B.3.8
C.-33.8
D.2.8

Lesson six - Apply Rational Number Operations

Jibuodl Jo Juis @il slacill Gle Sldosll Gubs
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Mastering Rational Number Operations

HOW TO EVALUATE THE 3-STEP
EXPRESSIONS PROBLEM-SOLVING METHOD

) b!
1. Substitute with 2. Group Like 3. Simplify and 1. Understand 2. Approach 3. Defend Your :
Parentheses Forms the Task and Solve Answer Ry ,4
x >0 (o= @“-‘“" = = *
5 ?"‘Ml GOAL? ==
@ a=ll) RS =
Replace variables with  Use the Commutative Follow the order of Read the problem Choose a strategy, Write an argument Conclude with a
their given values, using or Associative operations, finding three times to execute the to show why your verified, confident
parentheses to keep properties to group common denominators identify the context, operations, and find solution is solution to the
signs and fractions clear.  fractions together or for fractions when the math, and the your numerical reasonable and problem.
decimals together. adding or subtracting. goal. solution. mathematically sound.

Example O1:

1. Evaluatea+bc+difa=-3.6,b :Zg, cC= -%,and d = 6%

A.1.75
B. 2.75
C.0.75
D. 1.5

0566991363 :a8 11 sl Jua) gill I Lasd an 3 99 o SalS 7 i) e Juas)
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Example 02:

2. Evaluate x +y(0.4 + z) if x = -2.6, y =-%, and z = -g

A. 2.4875
.-2.4875
.-1.4875
. 1.4875

Apply:
3. Adel City is enclosing a skate park with fencing. The skate park is
31§ yards wide and 24§ yards long. Fencing is sold in 8 —

O O W

foot sections and costs $67.99 per section. How much will it cost to fence in
the entire skate park?

A. $2755.58
B. $1855.58
C.$2855.58
D. -$2855.58

Practice:
Evaluate each expression if a - g, b= ——,c=0.8,d = i

4.-—c +d

A. 2.55
B.-2.44
C.-1.55
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.-2.55

a+b+cd

.0.6375

. 1.6375

. 2.6375

O ol W > o| O

. 3.6375

olo|lw[»| o
N
0o
N
(9, ]

OO0 W P o U O W > N
w
g

©
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A. 0.078125

+ a8 1) Jaia) Jua gl
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B. 2.078125

C.1.078125

D.-0.078125

. 7 3 1
Evaluate each expression if a =5 b = o, C= —-1.9,d = 3

10. (a- b) +

A.-3.85

B.-2.85

C.-1.85

D. 1.85

11.0.25(a + b) - d

A. 2,525

B. 1.525

C.0.525

D. -0.525

12. b +0.2(c - d)

A.-0.26

B. 1.26

C.2.26

D. 0.26

13.(b+d) - a
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.-0.3
B.-0.1
C.-0.2
D.0.3

24 14
14.b* + —(d — b)

A.2.28
B.0.28
C.1.28
D.-0.28

C
15'b+5

A.10.2
B.11.1
C.10.1
D.-10.1
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