3.1 — What is a Rational Number?
Math 9

Definition of a Rational Number

A rational number is any number that can be written in the form —,
n

Where m and n are integers and n # 0

Numbers that can be written as fractions are called rational numbers.
The following can be written as fractions, therefore are rational numbers.

Numbers that can not be written as fractions are called

Label the number line below using integers.

A
v

For every positive integer, there is a corresponding negative integer.

Label the number line below using fractions.

v

A

For every positive fraction, there is a corresponding negative fraction.

Since any fraction can be written as a decimal,
for every positive decimal there is a corresponding negative decimal.




Convert the following decimals to fractions.

a) 0.7 b) 10.2 ¢) 03

Determine the following quotients.

-2
a) — b) —
) 20 ) -20

What do you notice about the quotients?

Graph the following rational numbers on the number line

a) 3,025, -1.5, E, —2E
2 4

d) 85

b)5,33,3%,1§,—45,—26




Ex. 1: Write 3 rational numbers between each pair of numbers.

a) 2.65 and -3.24

b) -0.21 and -0.22

<) —l andl
2 4

d) —l and —l
2 4

Ex. 2: Use a number line to order these numbers from least to greatest.
0.65, 2.8, -0.7, -3.24, -0.7




Ex. 3: Order these numbers from greatest to least. Record the numbers on a number line.
3 5 10 | 1 7 8

9 b

89 4 410 3

-5 —4 -3 -2 -1 0 1 2 3 4
Ex. 4: Order the following rational numbers from least to greatest.
Record the numbers on a number line.
115, 290 34,07, 2 oL
3 9 4
B e e ey e | 5
rrrrerr++r &+ +rorrprrerrerr et I
-5 —4 -3 -2 -1 0 1 2 3 4 5

HW Assignment
Section 3.1 pg. 101 # 5-8, 10, 12acgh, 13, 14aceh, 1618, 23bc, 24bc, 25




3.2 - Adding Rational Numbers
Math 9

Investigate:

Use the number line to illustrate the sum of the following integers.

a) 3+7=

v

v

v

S
10

b) 3+7= “t———++
-10

©) 3+(-7)= <l b
-10

d) 3+(7)= S B
-10

v

v

v

v
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c) §+ —g = <+
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Use the number line to illustrate sum of the following fractions.

2 3

a) 1-+2—=
4 4
b) —12 +2é =
4 4

c) 12 +(—2§j =
4 4

Q. What happens when the fractions have different denominators?

Ex. 1: Find the sum of the following fractions.

1 1
a) —+—
3 2

c) 21+1l
3 4

A

A

v

v




To Add rational numbers in Fraction form:

1) Re-write the mixed numbers as improper fractions.
2) Change the fractions to equivalent fractions.

3) Add the integers in the numerators.

4) Reduce to simplified form.

Ex. 2: Adding Rational Numbers in Fraction and Mixed Number Form

) —2+£= 2)§+(—21j=
5 10 5 3

3) L + (—4% =
6 3



Ex. 3: Adding Rational Numbers in Decimal Form (Using Number Lines)

1) 32+15=

2) 28+ (=3.6)=

3) 25+1.7=

4) (-2.1)+(-3.5)=

a1 1 1 1 [T T
~rrrrrrrrrrrrr T T rTrrrrr

HW Assignment
Section 3.2 pg. 111 #3-7,9,11, 12,13, 17, 19




3.3 - Subtracting Rational Numbers
Math 9

Recall:

Subtracting a positive number is equivalent to =

Subtracting a negative number is equivalent to =

Warm-up: Subtract the following integers.

a) 7-3= b) 7-(3)= ¢) -7-3= d -7-(3)=

We will use the same strategy to subtract rational numbers that we used last day to add rational
numbers.

To Subtract rational numbers in Fraction form:

1) Re-write the mixed numbers as improper fractions.
2) Change the fractions to equivalent fractions.

3) Subtract the integers in the numerators.

4) Reduce to simplified form.

Subtracting Rational Numbers in Fraction and Mixed Number Form

Ex. 1: Find the difference

1 2 11
_ —— = b) ——= = N e y— = d - ——=— =
2 ) 573 i ( j T



Ex. 2: Predict whether the answer will be positive or negative, then find the difference.

) 223l by —> a4l _ S L
6 3 4 6 4 5

Subtracting Rational Numbers in Decimal Form (Using Number Lines)

Ex. 3: Predict whether the answer will be positive or negative, then find the difference.

J

5) 32-15=
6) -1.8-(-2.2)=
7 21-14=

Quiz Next Class on 3.1 to 3.3
HW Assignment
Section3.3 pg. 119 #3-5,7-9, 11-13, 15
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Mid-Unit Review

EX] 1. 2) Sketch a number line. On the line, place 6. Determine each sum.
each rational number below. a) 8.37 + 0.58 b) —21.25 + (—36.57)
13,2315, -5, -2 54 (_1
- 573 g —1574 +327 d) 2+ (—5)
b) Which numbers in part a are less than ] ] ) ’
—1.52 Explain how you know. e —8,+ 5 f) —% + (—7)
2. Order the following rational numbers [EE] 7. The temperature of a freezer changed
from least to greatest. Place each number from —16.1°C to —14.7°C.
0[’163 number lil’le1 to suppo;t YOlll.‘ answer. a) |) BY th much d]_d the temperamre
-5 12, -L1, =3 02,—-1% change?
ii) Is this an increase or a decrease in
3. Replace each [J with < or >. temperature? Explain how you know.
How could you check your answers? b) By how much does the temperature need
to change again before it is at —3.8°C?
2 3 8 9
4 . .
¢ —2.500.5 d — 0-o09 8. Determine each difference.
a) 40.25 — 63.10 b) —112.2 — (—14.8)
4. Identify a rational number between each pair q % _ 1% d) _4% _ z
of numbers. Sketch a number line to illustrate -
1.8 — 43 f2—(2
each answer. e) —L : 3 2
2) 12,14 b) —, 2 _ _ :
. 48 0 9. The lowest point on land in North America
0 04, 3 d) — 105, T is Death Valley at 86 m below sea level.
The highest point is the peak of
X1 5. a) How can you determine the sign of the Mt. McKinley at 6193.7 m above sea level.
sum of two numbers before you How can you use rational numbers to
add them? calculate the distance between these
b) Determine the sign of each sum, then two points?
check by using a calculator.
i) 2.35 + 3.47 10. a) How can you determine the sign of the
i) —5.783 + (—0.247) difference of two numbers before you
s ! subtract them?
i) =3 + (_ lg) b) Determine the sign of each difference,
iv) —5.27 + 6.58 then check by using a calculator.
w4 i) 62.4 — 53.7 i) —0.54 — 1.98
509 Lo 19 L2 (7 1)
vi) 0.085 + (—0.125) i) 15~ 10 v 5 =77
Answers: 6. a) 805 b) —5782
37
a) 4. Answers will vary. For example: ) 147 d) 7
-3 13 151 2% a) 13 b) 0 1 20
7 e) —BE f) 1
4 2 41 0 1 2 3 '3],—0 d -1
9 g = 7. a) i) 14°C i) An increase
b) -7 .and —o:theyareontheleftof-150n 5 a) The sum of two positive numbers is positive. b) 10.0°C
the mumber line. The sum of two negative numbers is negative. 8. a) -2285 b) 974
3 6 1 The sum of a negative number and a positive o) 1 d) —Si
‘1§= _E‘_“’ _1’0"’ 12 number has the same sign as the number farther 2 18
Ea1 1 02 1.2 away from 0. e) -6.1 f) 6>
ﬂiit,_,_,_f_‘_{,_,_,_kﬁ_ b) i) Positive;582 i) Negative; —6.03 §
& 0 1 19 o 9.  6193.7—(-86)=6270.7
) i) Negative; _lﬁ iv) Positive; 1.31 The distance between the fwo points is 6279.7 m.
a = b) < 43 10. b) i) Positive:87  ii) Negative: —2.52
c) = d = v) Negative; —2— vi) Negative; —0.04 490 1
45 iii) Negative; %0 iv) Positive; 133



3.4 — Multiplying Rational Numbers
Math 9

Warm-up: Multiply the following integers.

a) 4 X 6= b) -4 X 6= c) 4 x(-6)= d) —4 x(-6)=
e) 9 x4= f) -2 x(-12)= g) 2 X3x(-4)=
Recall:

When two integers have the same sign =

When two integers have opposite signs =

Warm-up: Multiply the following fractions

a) l X E = b) g X E = C) i X E =
2 5 3 5 9 8
10 6 3
) ) 9 5 D 21
Recall: To Multiply rational numbers in Fraction form:

1) Re-write all numbers as proper or improper fractions.
2) Multiply the numerators, multiply the denominators.
3) Reduce to simplified form.

We will use the above strategies to multiply rational numbers in fraction form.

12




Multiplying Rational Numbers in Fraction or Mixed Number Form

Ex. 1: Find the product in reduced form.

1 4 3

5 5
V3T P 0 T X (g)(

Multiplying Rational Numbers in Decimal Form
Ex. 2: Find the product.

a) 02x (=2.5) =

b) —1.5x4=

¢) (—4.05)(-0.3) =

_%j _
25

HW Assignment
Section 3.4 pg. 127 # 3-7 (odd letters), 9, 11-15

13



3.5 — Dividing Rational Numbers
Math 9

Warm-up: Divide the following integers.

a) 12+ 6= b) —-12 + 6= c) 12 + (-6) = d) -12 + (-6) =
e) 24 + 3= f) =36 =+ (-18) = g 20 +2 =+ (5=
Recall:

When two integers have the same sign =

When two integers have opposite signs =

6 +2= When we divide 6 by 2, this can have two meanings:

1)

2)

6X—= When we multiply 6 by a % , we think to ourselves:

Dividing 6 by 2 and multiplying 6 by % have the same meaning.

Dividing by the fraction (%j is equivalent to > Multiplying by the reciprocal of the fraction (éj .

a

To Divide rational numbers in Fraction form:

1) Re-write all numbers as proper or improper fractions.
2) Multiply the first fraction by the reciprocal of the second fraction.
3) Reduce to simplified form.

14




Warm-up: Divide the following fractions.

L.,
a) 2 2= b)

O |~

L2
"3

1

We will use the above strategies to divide rational numbers in fraction form.

Dividing Rational Numbers in Fraction or Mixed Number Form

Ex. 1: Find the quotient in reduced form.

a) _i KN l = b) _i = (_zj =
5 4 9 15
18 15 1
-24) +— = —— || 4= | =
A (24) =5 ® ( 24} ( 46)

Dividing Rational Numbers in Decimal Form
Ex. 2: Find the quotient.

d -32+(-04) b) -12.5 + 0.25

Ln|°°

8 ( 24)
) —+|-=|=
15 25

13
D (ZE)T

c¢) —0.35+0.7

HW Assignment

Section 3.5 pg. 134 # 4,6, 7acd, 9, 12, 15

&

7
24

j:

15



3.6 — Order of Operations with Rational Numbers
Math 9

Recall: We learned earlier that integers and fractions are rational numbers.
So the order of operations for all rational numbers is the same as that for integers and fractions.

B E D M A S .

Steps to evaluate
1. Identify the operation to perform according to BEDMAS and underline it.
2. Perform the underlined operation only.
3. Repeat steps 1 & 2 until fully evaluated.

Ex. 1: Evaluate

a) 08+12+(-04)x 2.1 b) —4.5-27+[-1.1+ 0.8]2

16




F-32

Ex.2: To convert Fahrenheit to Celsius, use the formula C = T

If the temperature is —4.9° F, what is it in Celsius?

Ex. 3: Evaluate. Express your final answer as a mixed number.

o b  (4)-()D-
2 2 4 2 2 3 3

[

3
12

HW Assignment
Section 3.6 pg. 140 # 3-5,7,9-13

)
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A rational number is any number that can be written in the form %
where m and n are integers and n # 0.
This number line illustrates some different forms of rational numbers:

2

|

[9%]
=]
on
[R=/[e]
ca|—
Qo
[#%]]

IS
r.l.a
I‘l\J
L
=
—
N ==
[+

From least to greatest: —3.5, —2.3, —1%, —%, 0.5, %, Qé, 3.3

To operate with rational numbers, apply what you know about operating with

fractions, decimals, and integers.
« To add rational numbers, visualize a number line.

5 7\ _ 23 _ —29) — —
54 (_5) - = (=5.6) + (=3.2) = —8.8
_1
P 2 | P -3.2 :
- | . 1
4 ) A A e o A A A - -
_% -2 -1 0 % 1 -8.8 -8 -7 -6 5.6
» To subtract rational numbers, visualize a number line.
9 11 _ 31 e _
s 1 s 0.89 — (-2.23) = 3.12
_3 _4 _4
4 4 4 : —(-2.23)
YOV N N\ . >
=i e R - | | | | |
_3% -3 -2 _% 0 0 0.89 2 3.12 4
* To multiply rational numbers, determine the sign
of the product first.
3y 5\_ 15 B B _
(Z)(—E) — and  (—4.13)(—0.8) = 3.304

+ To divide rational numbers, determine the sign of the quotient first.

(—%) + (—‘—j) =3 and 7663+ (—7.5) = —10.2173
The order of operations with rational numbers is the same as the order for
whole numbers, fractions, and integers:

* Do the operations in brackets first.

* Then evaluate the exponents.

* Then divide and multiply, in order, from left to right.

* Then add and subtract, in order, from left to right.

HW Assignment
Chapter Review pg. 144-145 # 1 to 23 All
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