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Introduction

Introduction to the Module

In Applied Numeracy — Advanced, you will explore foundational concepts and key terms used in
math and science in order to successfully transition into Academic Upgrading. This module is a
quick review of fractions. Enjoy your studies!

Important

When you see an object like the one below, you can use a QR code scanner on your phone or
tablet, and it will play a video of the math example.

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/CA9XLIpQp3c

Specific Learning Outcomes

The table below displays the skills and knowledge you will explore in this module. This is your
opportunity to evaluate your own skills to see if you can do these things. At the end of this
module, you will be invited to re-evaluate your skills to measure the progress you have made.

Ican't | I cando I can

In this module, I will learn how to ... do this with do
this help this!

1. Use fractions in everyday math; solve fraction-related
problems

2. Add and subtract all types of fractions

3. Multiply and divide all types of fractions

Foundational Numeracy: Module 5 Learner Guide
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Essential Skills

Numeracy: Using and understanding numbers

Thinking: Finding information, solving problems, making decisions, using your memory,
planning job tasks and being organized, thinking critically

Vocabulary: Gaining related vocabulary




Unit 1: Introduction to Fractions

Unit 1: Introduction to Fractions

Think about ...

+ Baking and cooking include parts and portions of ingredients. You may read in your recipe
something like 3 cup of sugar or % cup butter. Have you ever thought about what these
measurements really mean?

Keywords

Denominator Lower (bottom) part of a fraction; tells how many equal parts a whole has been
divided into

Fraction One or more equal parts of anything

Numerator Upper (top) part of a fraction; tells how many parts are being considered

What is a fraction?

Want to watch a video of this lesson?

Scan the QR Code to the left,

or use the link below:
https://www.youtube.com/watch?v=kZzoVCmUy

A fraction is one or more equal parts of anything. Fractions have two terms, an upper term called
the numerator and a lower term called the denominator. The denominator tells how many
equal parts a whole has been divided into. The numerator tells how many of these parts are being
considered.

Examples:

< numerator
— 1 of 2 equal parts

«— denominator

2. % 2 of 3 equal parts

Foundational Numeracy: Module 5 Learner Guide 3
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3. 2 of 9 equal parts

1

1. 4
1

2. 3iscalled “
1

3. 0 s called «
3

4. 4 is called
2

5. 3 iscalled «

6. What part of the whole is shaded?

) I

___of _ equal parts

___of _ equal parts

is called “one fourth” or “one quarter.” It means 1 of 4 equal parts.

S Itmeans  of  equal parts.
S Itmeans  of  equal parts.
S Itmeans  of  equal parts.
S Itmeans  of  equal parts.

=

of  equal parts

d. I

of _ equal parts
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of  equal parts

___of  equal parts

Foundational Numeracy: Module 5 Learner Guide 5
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7.

Q

e

Q0 3o &=

What fraction of the whole do the shaded parts represent?

What fraction of each group is shaded?

- 000
OO0 —

b.

_ B




Unit 1: Introduction to Fractions

9. Use a pencil and ruler to divide each figure into equal parts as indicated by the
denominator. Shade the appropriate number of parts to represent the given fraction.

a. b. c.

oo |
[OSH R NS)

N | —

EN N

| W

10. Four students equally share three pizzas. What fraction does each student get?

11. Draw a square.

a. Divide it in half. What fraction is each part?

b. Divide each of the parts in half. What fraction is each part now?

c. Divide each of these parts in half. What fraction is each part now?

d. Divide each of these parts in half. What fraction is each part now?

e. As the pieces get smaller, what happens to the denominator of each fraction? Why?

12. Tony received 12 CDs in the mail. He sent 4 of the CDs back. What fraction of the CDs did
he keep? (Hint: Draw a picture to help, if needed.)

Foundational Numeracy: Module 5 Learner Guide 7
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Types of Fractions

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/171gK9b6P2M

Introductory Video

There are three types of fractions: proper fractions, improper fractions, and mixed numbers.

Examples:

1. Proper fractions are fractions in which the numerator is less than the denominator.

2 4 7

1
23 5 90 are examples of proper fractions.

2. Improper fractions are fractions in which the numerator is greater than or equal to the

denominator.
8§ 9 411 5
5743765

are examples of improper fractions.

3. Mixed numbers are a combination of a whole number and a proper fraction.

3L 57 4L 92

2 16 8

3 are examples of mixed numbers.

Name each of the following as a proper fraction, improper fraction, or a mixed number.

7 9 14
1. 8 4. 6 5. 6
4 3 3
6. 4 7. 4 8. 2
o1 17 18
9 4 10. 11. 8
122 7 6
12. 8 13. 6 14, 7
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Mixed Numbers and Improper Fractions

Introductory Video . ]
y Want to watch a video of this lesson?

Scan the QR Code to the left,
or use the link below:
https://youtu.be/qk20P6FZ6HA

Mixed numbers can be written as improper fractions and improper fractions can be written as
mixed numbers.

Mixed numbers and improper fractions mean the same amount. They are just shown in a

3.7

different way. Example 4 4 When you think of money if you have 7 quarters in your wallet,
you have one dollar seventy five or 1 looney and 3 quarters.

Fraction strips are manipulatives that can be used to demonstrate converting mixed numbers to
improper fractions and improper fractions to mixed numbers. If you don’t have fraction strips
available drawing pictures works as well.

Examples:
9

21 9

1. 4 may be represented by but could also be written as 4
3 1L

15. 2 may be represented by or written as the mixed number 2.
4 or as the whole number 1.

16. 4 may be represented by

17. Fraction strips can also be used.

1L

3is represented by

" : 12
/ . '\

The 1 strip can be reW (Use same equal parts as the fraction provided.)

_A—
~ N

Foundational Numeracy: Module 5 Learner Guide 9
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o4

Therefore, 3 3.

l« 3/3 >

1. Write the mixed number and the improper fraction that represent the shaded portions of
each diagram.

a.

and and
j | M M k

and and

m. Fraction strips:

and

and

n.  Fraction strips:

and

2. Draw a diagram to represent each improper fraction or mixed number.

12 8
a. b. 5

10
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NS ]

&~ |

Equivalent Fractions

Two fractions are equivalent when they represent the same part of a whole. For example,

, 6
2 a dozen eggs has the same meaning as Ao of a dozen eggs.

The diagrams below show pictures of equivalent fractions. Notice in the diagrams that a fraction
can be raised to higher terms by increasing the number of equal parts, or reduced to lower terms

.
_ 16

Square A Square B

by combining equal parts.

1l
~—

Both of the large squares A and B are the same size, and the area shaded on both squares is the
same size. In Square B, the number of equal parts was increased.

1 1x4 4

What we are doing is multiplying the numerator and denominator by 4 4 4x4 16,

[N N}
1
~ | —

Foundational Numeracy: Module 5 Learner Guide 11
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Square A Square
B
2_1
In Square A, equal parts were combined. Therefore, 8 4. What we are doing is dividing the

2 2+2 1

numerator and denominator by 2 8 - 8:2 4 .

Student Practice: Make equivalent fractions with the stated denominator

Want to watch a video of this lesson?

[Ey=l Scan the QR Code to the left,

1 S 1 —_ 3 S %ﬁ or use the link below:
1.2 4 2.2 8 3.5 35 https://youtu.be/U20ovEUEUXXQ

Changing Improper Fractions to Mixed Numbers or
Whole Numbers

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/-imFsIMIN1g

Introductory Video

The shaded part of the diagram below can be represented by

2
Replace the 1’s strip with 2

or by

rO | W

12
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It is important to know that improper fractions and mixed numbers are written differently but
mean exactly the same thing. So, it is possible to change an improper fraction to a mixed number
or to change a mixed number to an improper fraction.

To complete many operations, improper fractions must be changed to mixed numbers. This
procedure involves division.

Example:

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/8JyPzTeA 8w

Change the following improper fractions to mixed numbers or whole numbers.

L2 2 3
pij 30
3. 5 4. 6
3 17
5, 7 6. 3

Foundational Numeracy: Module 5 Learner Guide 13
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Changing Mixed Numbers to Improper Fractions

ap LE Want to watch a video of this lesson?
% Scan the QR Code to the left,
apr or use the link below:
https://youtu.be/shpf9krdXQQ

Introductory Video

Recall that the shaded part of the diagram below can be represented by

2

3
4

4
Replace each 1’s strip with 4 .

14
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or is equal to

)3 _ 1]
4 4

This process of changing mixed numbers to improper fractions is used when multiplying or
dividing fractions.

Example:

4 3 5x4+3 23 Tochange a mixed number to an improper fraction, multiply the

1 5 5 ~ 5 denominator by the whole number and add the numerator.

Student practice:

n=

[El3 (o] Want to watch a video of this lesson?
ﬁ% Scan the QR Code to the left,
(=] or use the link below:
il Scan me https://youtu.be/xkg7370cpjs

To change any whole number to an improper fraction, write the whole number over 1.

Examples:
4=12 =12 7=
1. 1 18. 1 19. 1
3 - z 3 = § Therefore, to change the denominator to a 4, you need to multiply both the
20. 4 1  numerator and denominator by 4.
3_3x4 12
1 1x4 4

Foundational Numeracy: Module 5 Learner Guide 15
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1. Change the following to improper fractions.

24 _ gl -
a 5 b. 4

g2 — 722
c 8 d. 3

72 - g2
e 3 f. 2

2. Identify each of the following as an improper fraction or a mixed number. Change improper
fractions to mixed numbers and mixed numbers to improper fractions.

33 _ 13_
a 4 b, 3

g3 - 72 -
C. 7 d 3

8 _ 93 _
e. 9 f. 4

3. Andrew organizes a delivery of flyers every Saturday. He packs them in bags of 10. Last
week, he packed 253 flyers. How many bags did he pack? Give your answer as an improper
fraction and as a mixed number.

16
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4. The Earth turns on its axis once every 24 hours. How many turns does it complete in each
of the following lengths of time? Express each answer as an improper fraction and a mixed

number.

a. 25 hours

55 hours

5. The Bentley family drove for 197 minutes to reach the lake. Write 197 minutes as a mixed

number of hours.

Locating a Fraction on a

Introductory Video

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/fVsxYtXOIXg

A number line is a line that is labelled with a scale. That is, numbers mark the line at equal

intervals.

- I | |

W) —

\J

Foundational Numeracy: Module 5 Learner Guide

17




Module 5: Fractions

VI.18

A number line is endless. It goes to infinity in both directions. Only part of a number line is
shown here. Each point on the line is represented by a number. Notice that the whole numbers
are equally spaced along the line. The interval between whole numbers may be divided into
halves, thirds, fourths, etc. In this way, the number line may be related to fractions.

The examples below show the location of various fractions on a number line.

o 1 2 3 4
1 2 2 2 2 2 Each whole unit has been divided into halves
' I | I | I » (2 equal parts).
0 1 2
0
;1 2 30405 8
5 5 3 37 3 3
1 3 3 3 3 Each whole has been divided into thirds
- ! | | I i i I (3 equal parts).
0 1 2
T123%556 78
2 | Z Z 4 Lll 4 4 4 Lll Each whole unit has been divided into fourths
_— | —— | —+— | (4 equal parts).
0 1 2

The location of any fraction may be shown on a number line by dividing each whole into the
appropriate number of equal parts. For example, to illustrate tenths, divide each whole into

10 equal parts.

Student practice:

2

Place ° on the number line.

Ey5E Want to watch a video of this lesson?
% Scan the QR Code to the left,
= or use the link below:

https://youtu.be/ZOWsfO-RISY

v

18
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1. Locate the indicated fractions on the number line. Remember to divide each whole into the
appropriate number of equal parts as indicated by the denominator of the fraction.

3

1 1
A 2_3 3_5 ~
a. 2 2 2 2 (Hint: Divide each whole into 2 equal parts.)
< | | | |
| | | | |
0 1 2 3 4
38,115
b 55 55 (Hint: Divide each whole into 5 equal parts.)
< | | | | o
| | | | |
0 1 2 3 4
359 12,1
c. 666 6 6
- | | .
| | | |
0 1 2 3
1 5 1B

4 1071010 10

< | | l >

3. Draw a number line and label the ends 0 and 5. Show the approximate location of these
fractions on the number line.
47 11 24 22 13 31

s LTy J T

8°16° 6 3 475

Foundational Numeracy: Module 5 Learner Guide 19
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4. Write the correct fraction above each arrow. Select from the list below the number line.

- Il Il ) | ) | Jil -
0 1 2 3 4 5
901,31 ,3,1333,1
10 100 45 4 451 4 10
5.  Write the correct fraction above each arrow.
| | | l | | l | | l | | l
T T 1 1T T 1T 1T 1T 1 —
0 1 2 3 4

Rounding a Fraction to the Nearest Whole Number

Introductory Video EH:EE Want to watch a video of this lesson?
%ﬁ Scan the QR Code to the left,

or use the link below:
https://youtu.be/gZC 71sxfBs

The rules for rounding are as follows:

+ If the fraction is %2 or more, increase the whole number by one. If the fraction is less than
Y, leave the whole number as it is.

Examples:

20
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L

1. Round 3 to the nearest whole number.

1.
| | 1= iscloser to 1 than 2.

N i T
1
1- dsto 1.
1 2 3 roundas to
23
2. Round 4 to the nearest whole numbers
)3
14
- | I I I | > 2§isclosert03than2.
3
2 3 2 — rounds to 3.
4
3. Round 8 to the nearest whole number.
4
8
l 4 1
| | 8 is exactly half way between 0 and 1. It is equal to 2
-} I -
| | 4
0 1 Thus we round $ to 1.
1
4. Round 8 to the nearest whole number.
4 1 1 1

1
2 8 therefore, 8 isless than2, so 8 rounds to 0.

Foundational Numeracy: Module 5 Learner Guide
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1. Plot the following numbers on a number line first, then decide which whole number they
are closest to.

2§ 12

a. 8 rounds to b. 3 rounds to

2.  Round these mixed numbers to the nearest whole number.

4l 32 _
a 4 b 3

03 _ G4
C 8 d. 5

77 - gl

142 = 93
s 9 t. 4

o5 3
u 12 v. 7

Using Rounding to Estimate Answers

Sometimes you only want to estimate an answer using fractions. That is, you only need a rough
idea of the answer, not an exact figure. For example, you may be estimating the number of litres
of water needed in a wash basin.You can use rounding off to change fractions to whole
numbers, and then use the whole numbers to easily do the operations you need.

22



Unit 1: Introduction to Fractions
Examples:
gl 134
1. Estimate the sum of 3 7.
gl
) 5 rounds to 8 because 1 (numerator) is less than half of 5 (denominator).
34

) 7 rounds to 4 because 4 (numerator) is more than half of 7 (denominator).

Therefore, the estimated sum is 8 +4 = 12.

8 1 +3 4 =12
Answer: 3 7 (Note: = means approximately equal to)

4 1 3 S
6. Estimate the product when 4 is multiplied by ©.
e 4-4=16
4132216
Answer: 4 6

Estimate the following by rounding to the nearest whole number, then doing the required
operation.

3§+21—1; 22l+515
1. 8 16 2. 4 9
0l _283 = 183 4L =
3. 2 8 4 10
34l 53x2l s
5 4 6 6 4 2
Factors

Foundational Numeracy: Module 5 Learner Guide
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Want to watch a video of this lesson?
se the link below:

https://www.youtube.com/watch?v=KcKOM7Deg
u0

Introductory Video

Factors are any numbers multiplied together to give a product.

2 x 2 =4
Vol
Factors Product
2x2=4

1x4=4

The factors of 4 are 1, 2, and 4.

1 is a factor of all numbers because of the properties of one.

Example: List the factors of 30.
Ask what two numbers (factors) can be multiplied together to make the answer (product) 30?
Notice from the smallest to the largest forms a U shape.

30

1x30 =30
2x15 =30
3x10 =30
5x6 =30

Smallest to largest
forms a U shape

The factors of 30 are 1, 2, 3, 5, 6, 10, 15, and 30.

Student practice: For each number, find all the factors. Notice if you start with the smallest and

go around to the largest, it forms a U shape.

24


https://www.youtube.com/watch?v=KcKOM7Degu0
https://www.youtube.com/watch?v=KcKOM7Degu0

Unit 1: Introduction to Fractions

1. 36 EE Vant to watch a video of this lesson?
E Scan the QR Code to the left,
= or use the link below:

https://youtu.be/h9nbtS60Xic

2. 120 Want to watch a video of this lesson?

Scan the QR Code to the left,
or use the link below:
https://youtu.be/vcn2ruTOwFo

Greatest Common Factor

The greatest common factor (GCF) is a number that divides evenly into two numbers, and it is
the largest of all the factors that divides evenly into two numbers.

To find the greatest common factor, list all the factors of the two numbers. The largest number
that is included in both is the greatest common factor

Example: Find the GCF of 18 and 24.

1. List all the factors of each one. What two numbers multiplied together make 18? Make 24?

e Start with 1. Ask 1x what number makes 18? Then go to 2. Ask 2% what number makes

18? Then 3, and so on.

18 24
1x18=18 1 x24=24
2%x9=18 2% 12=24
3x6=18 3x8=24

4%6=24

2. List the factors in order.

18=1,2,3,4,6,9, 18
24=1,2,3,4,6,8,12,24

Foundational Numeracy: Module 5 Learner Guide
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3. Find the common factors of the two numbers.
1,2,3,6
4. The greatest (or biggest) of these common numbers is 6.

5. The greatest common factor or GCF of 18 and 24 is 6.

Student practice:

Find all the factors and circle the greatest common factor for the following:

EVSE Want to watch a video of this lesson?
1 12and$ % Scan the QR Code to the left,
[=] or use the link below:
https://youtu.be/jFd-6EPfnec

2. 25and 20

Find all the factors of the following sets of numbers. Then list all the common factors for each
set. Circle the greatest common factor.

26
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1. 8and20

3. 30and 54
5. 20 and45
7. 50and 75

2.

4.

6.

8.

Product of Prime Factors

16 and 24

27 and 72

30 and 50

56 and 84

Foundational Numeracy: Module 5 Learner

@ Scan me

=] Want to watch a video of this lesson?

Scan the QR Code to the left,
or use the link below:
https://youtu.be/XGbOiYhHY2c
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Introductory Video

Prime numbers are numbers that have only two factors, the number 1 and itself.

o 2,3,57,11,13,17,19, 23,29, 31, 37, 41, 43, 47, 53,59, 61, 67, 71, 73, 79, 83,
87,89, 93,97
Notice that all the prime factors except 2 are odd numbers, but not all odd numbers
are prime.

Composite numbers are numbers that have more than two factors.

e 4,6,8,9,10,12, 14, 15, 16, 18, 20, 21 ...
Notice that all even numbers except 2 are composite.

Writing Numbers as a Product of Prime Factors

Every composite number can be written as a product of prime factors.

Using the division method, divide by the lowest prime number and continue until you end with 1.

Example:
24
2 +2 =1
4
1+ 2 =
2
6 =+ =
3+3=1

2x2x2x3=24

Use the factor tree method to find all the factors of 24, then circle the prime factors.

)\ )\

28
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12 4x6

@Eg SOOD

Answer in repeated multiplication: 2x2x2x3=24

Answer in exponential form: 22 x3=24
Student practice:

Write the following factors as a product of prime factors. Use the division method and the
factor tree.

1. 75 Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/ZKKDTfHcsGO

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/XWq8bpIP-_E

Write the following numbers as a product of prime factors using either the division method or the
factor tree method. Write them as repeated multiplication and in exponential form.

1. 12 2. 18

Foundational Numeracy: Module 5 Learner Guide 29
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3. 36
5. 63
7. 8l
9. 100

4. 70
6. 45
8. 90
10. 700

30
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Reducing Fractions

i E Want to watch a video of this lesson?
% Scan the QR Code to the left,

or use the link below:
https://youtu.be/AtBUQHS8Tkqc

Introductory Video

10

e}
12 6

To reduce fractions, two smaller parts are combined. Now the whole is made of 6 equal parts
instead of 12.

Method 1

When reducing a fraction, always look for the greatest number that divides evenly into the
numerator and denominator. This number is called the greatest common factor (GCF).

Examples:

21 21+7 3

1. 28 28+7 4 The GCF is 7.

24 _24+:12_2
2. 36 36+12 3 TheGCFis 12.

Hints to Help Reducing Fractions

e A number can be divided evenly by 2 if the last digit is even; that is 0, 2, 4, 6, 8 (e.g., 24, 8§,
66, 142, 30 can all be divided by 2).

e A number can be divided evenly by 3 if the sum of the digits is a number that can be
divided by 3 (e.g., 81, 8 + 1 =9 and 9 divides by 3, so 81 divides by 3).

Foundational Numeracy: Module 5 Learner Guide 31
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e A number can be divided evenly by 5 if the last digitis 0 or 5 (e.g., 5, 10, 25, 60, 255 can
all be divided by 5).

e A number can be divided evenly by 10 if the last digit is 0 (e.g., 10, 200, 40, 560 can all be
divided by 10).

All fractional answers should be written in lowest terms.

Method 2

Write fractions as a product of prime factors and then reduce. Cancel any number from the
numerator that is identical to a number in the denominator.

Examples:
21 _3e7 _3 24 0'e2' 6203 2
L 28 487, 4 , 36 2,2 3 3 3

Student practice:

48 Want to watch a video of this lesson?
1. a Scan the QR Code to the left,
or use the link below:
https://youtu.be/WPimvspl0 c
12
2

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/i3kLODY51KE

1. Reduce the following fractions to lowest terms.

6 _ 9 32
9

a.
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8 _ 12 _ 40 _
w12 18 . 56

10 _ 21 _ 4 _
z 24 aa. 27 bb. 60

2. Change each of the following improper fractions to a whole number or a mixed number.
Any fractional part should be reduced to its lowest term.

8 _ 7_ 2
a. 8 b. 5 c 9

5_ 15 _ 2
cc. 2 dd ee. 3

6 _ 18 _ 16 _
ff. 2 gg. 3 hh. 2

3. What fraction of the circle is each colour?
a. yellow:
b. green:
c. green + red:
d. green + blue:

e. blue + yellow + green:
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f.  red + blue + yellow + green:

green green

blue blue
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Unit 2: Addition and Subtraction of Fractions

Think about ...

4+ You have been asked to provide your famous muffins for a potluck you are to attend with
family. You have to double the recipe, which means doubling the ingredients. Have you ever
found yourself trying to add up the amounts of ingredients for a recipe?

Keywords
Like fractions Fractions that have the same denominator or common denominators
Unlike fractions Fractions that do not have the same denominator

Addition of Like Fractions

Like fractions have the same denominator or common denominator.

Fraction strips can be used to add fractions. To use fraction strips to add, find two strips that
represent the given fractions. Where the first fraction ends, place the second strip. To find the
sum, find a strip that is exactly the same length as both fractions or matches the sum.

Examples:

1
~+
1. 3

W | —

_|_

— ]
<4

1,1 2
3

Thus, 3 3
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)
N\ |
N | W

N | W

S
Thus 6

To add /ike fractions, we only need to add the numerators and reduce to lowest terms.

For mixed numbers, add the whole numbers, and then add the like fractions. The final answer

should be reduced to lowest terms, if necessary.

Examples:
1. 3 2. 4
7 10
2 2
7 10
+ 1 + 2£
_1 10
:3+2+1:6

442+6 12 2
(3+2)2+2*0
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Student practice:

1. 3 Want to watch a video of this lesson?
15 Scan the QR Code to the left,

N 7 or use the link below:

15 https://youtu.be/EJjnEaubael

1. Use fraction strips or draw pictures to find each sum.
1,3 3.3
a 595 b. 4 4 C.

o0 | W
+
oo |

2. Find the sums by adding the numerators of these like fractions. Reduce the answers to
lowest terms.

a. 2 b. é C. &
5 7 25
_5 _1 25
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Unit 3: Multiplication and Division of Fractions

Adding Whole Numbers, Fractions, and Mixed
Numbers

Experience tells us that if we have 2)% dollars and we find 3 dollars, we now have 5 dollars. To
add any whole number to a fraction or mixed number, simply add the whole numbers and write
the sum with the fraction.

Examples:

2+ 1_,1 744l -1l 4%+5:9%

1. 3 3 2. 2 2 3.

Student Practice

5 Want to watch a video of this lesson?

13 Scan the QR Code to the left,

or use the link below:

+7 % https://youtu.be/EGy1W24EPEI

Solve the following equations.

412 l+6 9+§
1 3 2.5 3 5
9481 122 4 4 161 +3
4 7 5. 9 6. 4
7143 LE 5471
7 g. 12 9 9
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16 = +12
10.

20l i42
99

13.

—+6
11.

4l+7§
14. 5 5

3+16=
12.

102+8l
15. 3 3

16. Joe takes two Y-hour coffee breaks and a 1 hour break for lunch. How much break time

does he take in all?
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Multiples
Want to watch a video of this lesson?
Scan the QR Code to the left,
Introductory Video or use the link below:
https://youtu.be/rUrLuTMg-sw

A multiple of a number is the product or answer of that number multiplied by any whole
number.

To find multiples of any number, just multiply that number by 1, 2, 3, 4, and on.

Example: Find multiples of 6.
Multiply 6 by 1, 2, 3, 4, and on.

6x1=6
6x2=12
6x3=18
6x4=24
6 x5=30

Answer: The multiples of 6 are: 6, 12, 18, 24, 30 ...

Least Common Multiples

There are two methods to finding the least common multiple (LCM) of numbers.

Method 1
List the multiples of each number.

Example: Find the common multiples of 6 and 8. Then find the least common multiple.
The multiples of 6 are: 6, 12, 18, 24, 30, 36, 42, 48, and on.
The multiples of 8 are: 8, 16, 24, 32, 40, 48, 56, 64, and on.
Answer: The common multiples of 6 and 8 are 24 and 48.

The least common multiple is 24.

This method works well if the numbers are small. For larger numbers, the next method will
work better.
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Method 2

Write each number as a product of prime factors. Then build the LCM from these.

Examples:
1. Find the lowest common multiple of 6 and 8.

6 8
2x3 2xX2x2

To combine these numbers to find the lowest common multiple, we need to use the largest
group of 2s, then the largest group of 3s, and continue the process. If we wanted to make the
numbers the same, we would have to multiply the 6 by 2 x 2 and multiply the § by 3.

6 8
2x3x(2x2)=24 2x2x2x%(3)=24

Answer: The lowest common multiple of 6 and 8 is 24.

2. Find the lowest common multiple of 9 and 12.

9 12
3x3 2x2x3

The largest group of 2s is from the 12, and the largest group of 3s is from the 9.
Therefore 2 x 2 x 3 x3 =36 LCM

Answer: The lowest common multiple of 9 and 12 is 36.

Student practice:

1. Find the LCM of 30 and 25. - ;
Want to watch a video of this lesson?

Scan the QR Code to the left,
or use the link below:
@ scan me https://youtu.be/QUem _ 2dkB9Il

2. Find the LCM of 15, 6, and 10.

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/D6yHKOVYlJiso
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Find the lowest common multiple for each set of numbers.

1. 8and 10 2. 12 and 18 3. 8and 20
4. 16 and 20 5. 14 and 35 6. 20 and 35
7. 2,3,and 4 8. 4,5 and 6

9. 6,7,and9 10. 10, 12, and 20
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Adding Unlike Fractions

Unlike fractions do not have common denominators.

Before unlike fractions can be added (or subtracted), they must be changed to equivalent like
fractions having a common denominator.

Our first problem then is to find a common denominator when adding unlike fractions.

2_|_3

Find the sum: 3 4
The largest denominator of the two fractions is 4. List multiples of 4 until one is found that is
exactly divisible by 3. (To find multiples of 4, just count by 4s).

¥ Some multiples of 4 are 4, 8, 12, 16, 20, 24 ...

Of the multiples listed, there are two that are exactly divisible by 4: 12 and 24. (There are
more!) We are interested in 12 because it is the lowest common multiple of 3 and 4.

Now, to add % and %, both must be changed to equivalent fractions with 12 as their
denominator. This is called the lowest common denominator (LCD).

2_2x4_8 3_3x3_9
3 3x4 12 4 4x3 12
Thu 2 = 8
s 3 12
L3929
4 12
_8+9 _ 17 _ 1 S
12 12 12
Step 1: Find the LCD.
Step 2: Change the unlike fractions to equivalent fractions based on the LCD.
Step 3: Add the numerators of the /ike fractions.
Step 4: Change all improper fractions to mixed numbers in lowest terms.
Student practice:
4 11 } :
9 + It = Want to watch a video of this lesson?
=15z 08] Scan the QR Code to the left,
[5]2 or use the link below:
https://youtu.be/OVMceVL CEQ
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Add the fractions and reduce all answers to lowest terms, if necessary.

1 4 7 6 7 7 5
. —+ — -+ — — 4+ —
a. 5 10 b, 8 9 c. 15 12
2 §+§ §_|_§ 24_1
a5 15 d 5 6 e, 3 12
3. l+§+i §+g+z §_|_z
a 4 8 10 b 6 3 9 c. 5 9
a. 3,7 r. 1 3.1
2 8 16 4 4 12 e. 5 6

Foundational Numeracy: Module 5 Learner Guide
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5. .7
a. 18 12
6 3.3
a. 9 18

V1.18
3,2 3,5
7 5 C 4 18
1,5 1.5
7 14 c. 16 12

7. Andrew dug % of the depth required for a well on the first day. He dug 7 more of the depth
the next day. What fraction of the depth for the well had been dug? How much of the depth

was left?
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Adding Mixed Numbers

62 + 4E =
5 4

2x4 3x5

6— + 4—— =
5x4 4x5
GEi + 4lé =

20 20

8+15 23

6+4 —2=10==11—
20

20

Student Practice

21+42
1. 6 3
1 2 3

3—+11=+4~=
2. 12 5 15

62

42

Estimate first. 3 roundsto 6, 4 rounds to 5, 6+5=30

Find the lowest common denominator

Add whole numbers then add fractions

3

20 Reduce to lowest terms

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/gLWphGTjGHI

'Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/CfBYGFm5gPA

Foundational Numeracy: Module 5 Learner Guide
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Estimate, by rounding to the nearest whole number then add the following mixed numbers.
Reduce to lowest terms.

1.

2§+1l
§ 4

2 7
10

4-2+5l
16 2

232+12E
10 8

4§+7§
5 4

10.

6l+3E
4 8

I .5
+
4 6

12z+21
3 12

17l+92
4 3
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5ﬂ+81+9E
11. 5 10 4

142+8§+15l
13. 3 5 4

11 5
15.

28— +15—+17—
12 9 6

6Li33 17
12. 4 8 16

121+23§+18§
14. 2 6 4

82+242+9z
16. S 3 6

Foundational Numeracy: Module 5 Learner Guide
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Subtracting Like Fractions

To subtract /ike fractions, simply subtract the numerators and place the result over the common
denominator. The final answer should be reduced to lowest terms, if necessary.

139 13-9_ 4

Examp]e; 15 15 B 15 15

Student practice:

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/UbUdyE1 b9g

Subtract the fractions and reduce the answers to lowest terms, if necessary.

3.1 S5 1 3.3
1. 4 4 2. 6 6 3. 8 8
5.3 3.1 7.3
4, 8 8 5 5 5 6. 8 8
7_4 5 7 _3
79 9 g 12 12 9 10 10

50



Unit 3: Multiplication and Division of Fractions

Subtracting Unlike Fractions

To subtract unlike fractions, a common denominator must be found. Before unlike fractions can
be subtracted, they must be changed to equivalent /ike fractions having a common denominator.
(This step is the same as for adding unlike fractions.)

Step 1: Find the LCD
Step 2: Change the unlike fractions to like fractions based on the LCD.
Step 3: Subtract the numerators of the /ike fractions.

Step 4: Reduce to lowest terms

Example 522
6 24
_3_9
8 24
_20-9 11
24 24

Student practice:

4 1
1 3 5 ant to watch a video of this lesson?
Scan the QR Code to the left,
or use the link below:
7 5 https://youtu.be/2DPivVFCdqA
;10 8

Subtract the fractions and reduce the answers to lowest terms, if necessary.
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1. a é b.
6
_2
_3
d. l e.
10
_3
_3
2. a 7 _1 g.
16 4
b Z_§ i
8 5
C. ﬂ_l k.
15 2

= &

o

o AW

o

Sl

oo

N | —

N | —

Sl s1m

15
16

| on

oo

W N
I

S|~

W | =
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13 7

n. — _— —

15 10

|
o0 | W
3
o0 |
|

>~
|~
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Subtracting a Fraction from a Whole Number

Example:
_2_
3 Step 1: Borrow from the whole number.
2 . . . .
lg 3" Step 2: Rewrite the equation using /ike fractions.
1 1 Step 3: Subtract the fractions
3
10 1 Watch it!! We don’t have to borrow here because nothing is being subtracted from the
3 fraction 3. Just subtract the whole numbers.
-6
41
3

Student practice:

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/6Dm5dPvivw4
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Solve the equations.

3

2-= 41_2 21 -
1. 4 2. 3 3. 2
3-11 4-11 4-21
4 2 5 3 6
327 931 5_21
7 8 8 5 9 4
7-22 4-22 -1
10. 6 11 5 12. 3
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Subtracting Mixed Numbers

Introductory Video

@4,z |Want to watch a video of this lesson?
% Scan the QR Code to the left,
[= < or use the link below:
https://youtu.be/ btQus9HV |

Step 1: Find the LCD.
Step 2: Change the unlike fractions to like fractions based on the LCD.
Step 3: Borrow if necessary.

Step 4: Subtract the whole numbers.

Step 5: Subtract the numerators of the /ike fractions.

Step 6: Reduce the answer to lowest terms.

Examples:
1 62 565 5 528 Change to a common
. 5 20 20 denominator.
Borrow.
_42 - 41—5 - - 15
4 20 20
13
20
). 4233
3 4
42 48, 320
3 12 12
_ 4 12 12
11
12

Student practice:
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17i—122
9 3

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/r3M68V9Joac

Solve the equations.

2743 6L _»2
1. 8 8 2 3 3

ol _33 14112
4 2 4 5. 3 6

3Ll_-7 93 _33
7. 6 8 8. 4 6

gl _»3
3. 2 10
161123
6. 4 8
153 102
9. 4 7

Foundational Numeracy: Module 5 Learner Guide
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10.

13.

16.

19.

22.

53 _33
g 4
113 _52
4 77
27 53
8 10
3 _3

6 4
171,86
5 s

11.

14.

17.

20.

23.

»nl_pp?
4 9

173 _112
43

143 2%
g s

12.

15.

18.

21.

24,

211 93
4 5
13l 43
2 9
s1_ 4
5 6
)3 410
412
213188
g 10
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Unit 3: Multiplication and Division of
Fractions

Keywords

Complex fraction A fraction formed of two fractional expressions, one on top of the other.

Reciprocal The number by which a given number must be multiplied to get a result of one.

1 2
For example, the reciprocal of /21s2 (2 and ).

Multiplying Fractions

Want to watch a video of this lesson?
Scan the QR Code to the left,
or use the link below:

Introductory Videos https://youtu.be/zQDNnDxsxi8

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/ZAaDRQix7Ss

To multiply fractions, there is no need to convert denominators to /ike terms. Multiply numerator
to numerator and denominator to denominator. Always write the product in simplest terms and, if
an improper fraction results, change it to a mixed number or whole number.

Cancellation can be used before multiplying terms to simplify the multiplication process. To use
cancellation, divide one numerator and one denominator by the greatest common factor
(GCF). Study Example 4 below closely:

Examples:

1. A rectangle is 4 squares long and 3 squares wide.

The total number of squares is 3 - 4 = 12.
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3 3
2. Multiply 4 of a square by 4 of a square.
3
! The total number of shaded squares is 9 out of 16 or
3 9 3 _ 3x3 _ 9
4 4 4x4 16
3
4
2 3
3. Multiply 5 of a square by 5 of a square.
2
5
The total number of shaded squares is 6 out of 25 or
2.3_2x3_6
5 5 5x5 25
:l
5
3 1

4. Multiply 4 of a square by 3 of a square.

E 1 The total number of shaded squares is 3 out of 12 or
’ 3,1.3x1_3 1
4 3 4x3 12 4

In this question, we can simplify first by using cancellation:

-I=-|Ln‘

To multiply any combination involving proper fractions, mixed numbers, or whole numbers:
Step 1: Change all whole numbers and mixed numbers to fraction form.
Step 2: Reduce (using cancellation) by dividing out common factors.
Step 3: Multiply the reduced fractions.

Step 4: Change any improper fractions to mixed numbers or whole numbers.
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Examples:
1 1 21

1. ixgxg:i 3_)(}9 25)(12:;)(1
6 5 12 6, 5 12, 5 15

1
:1><l><1 :5_xl
Ix1x3 L3

1 _1x7

T3 1x1

1

Student practice:

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/CTKMK1ZGLuk

AN |
X
w | N

Try the following problems. Simplify before multiplying whenever possible.

ZXé lxi
1. 3 4 2, 3 9
5.3 7.2
3. 9 5 4 8 3
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9.

11.

13.

15.

17.

18 11
_ x _
77 30

6 35
J— X _
7 24

9 10
X — X —
11 27

w N
N
X
| W

9 20 10
X — X =— X
16 24 3

W N

10.

12.

14.

16.

18.

9 7

—_— X —_

12 8

9 49

—_— X —_—

14 15

14 15

—_— X R

25 28

15 4

—_— X —_—

8 25

7 25 7
10 49 5

1 3 _7

2 5 3

1 _6_21 8
—X =X ==X —
3 7 24 9
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4 22 20 _5_9
X=X == X=X =
19. 11 25 12 6 8

Multiplying Mixed Numbers

Student Practice

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/RPhaidW0dmY

Solve the following equations.

8lx9

1 3 2
3§><3E

3. 4 5 4,

le

Foundational Numeracy: Module 5 Learner Guide
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3lx6
5 3

4l><2g
7. 2 3

llxlE
9. 4 7

11. Joe walks 6 blocks to school. He averages % minutes to walk each block.

2i><1z
6. S5 3
szé
8. 5 8
4%><5l
10. 3 4

a. How long does he take to walk to school?

b. How long does he spend each week walking to and from school?
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12. To finish a book report, Tony had to read 182 pages. He read 2 of these on Sunday night.
How many pages does he have left to read for Monday morning?

13. A cookie recipe calls for 2 cups of flour, 1% cups of sugar, and % cup of baking powder.
Debra needs to make 25 times the recipe. How much of each ingredient does she need?
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Reciprocals

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/4lkq3DgvmlJo

Introductory Video

If the product of two fractions is 1, then the fractions are reciprocals of each other. An
understanding of reciprocals is required when dividing fractions.

Examples:

3 4 3 4 12

= = 2T =221
1. 4 and 3 because 4 3 12

25 2.5 10 _

= = e |
2. 5 and 2 because 5 2 10

L IOXL=&XL=&=

3. 10and 10 because 100 1 10 10

12 é 12X§=§X§=1—5=1
4, 3and Sbecause 3 5 3 5 15

Student practice:

ant to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/6YYiiixYz9A

66



Unit 3: Multiplication and Division of Fractions

Find the reciprocal of each of the following.

1 6
1. 9 2. 17
5. 14 10

6 9

40 S
9. 3 10. 22

50 100
13. 3 14. 61

11.

15.

12
11

15

12.

16.

26

Al

Foundational Numeracy: Module 5 Learner Guide
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Dividing Fractions

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/4lkq3Dgvmlio

Introductory Video

XA

© siur/iStock/Thinkstock © siur/iStock/Thinkstock

© siur/iStock/Thinkstock © Thanh Nghi Trinh/iStock/Thinkstock

How many separate pieces will he have if he divides each of the four plots into 2 plots?
Into 5 plots?

To answer these questions, think of a diagram.

Y2

ight % plot
plots: or eight % plots

You can interpret division of fractions using multiplication.
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4+l:8
2 or
4x2=8
1
If Bob was to divide his 4 plots by V3:
AR N R .
plOtS: E E E E E E E E or twelve 73 plots
4-L1_12
3 or
4x3 12
1

To divide any number by a fraction, multiply the number by the reciprocal of the fraction.
Therefore, a division problem is changed to a multiplication problem.

The following example will illustrate the statement above:

2.7_2 8_2x8_16
3°8 37 3x7 21

Steps for dividing fractions:
1. Change any whole or mixed numbers to improper fractions.
2.  Multiply the first fraction by the reciprocal of the second fraction.

3. Proceed with the steps for multiplication.

Examples:
3 1 3 2 4 2 4
:éxé :in
I 2 2 3
2
_3x3_9 _ 41 :lx4_=7><2:5:43
Ix2 2 2 2, 3 I1x3 3 3
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3. 3 3 + 1l = 15 + 7
4 4 6
15 _ 6
=~ X —
4 7
_15 6 _15x3_45 43
4, 7 2x7 14 14
Student practice:
3 - 1 Want to watch a video of this lesson?
1. 5 2 Scan the QR Code to the left,
or use the link below:
https://youtu.be/tnkPY4UqJ44
Solve the equations.
1.1 2.4 1.3
1. 8 8 2 3 9 3 12 4
22 + 1 15 + 3 2 3 +19
4 5. 4 6 8
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63 - 2.3 1.1
7. 4 g8 5 5 9. 4 20
10. 8 16 11. 9 27 12. 2 4

3.7 6+7L gL .
13. 8 8 14. 2 15. 2

16. Cecil had 1% pizzas. He wanted each person to have 5 of a pizza. How many friends could
he share with?

17. Four people are running an 800-metre relay race. The track is 150 metres around.

a. Each person runs 200 metres. How many times will each person run around the track?
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b. The average time to complete one lap of the track is 20%2 seconds. How long will each

person take to run 200 metres?

c. What is the total time the team needs to complete the relay?

Simplifying Complex Fractions

2y
S 2 4 a0q =2
30 e 3T
4 5 2 are examples of complex fractions.

Note that the numerator and/or denominator may themselves be fractions.

To simplify a complex fraction means to divide the numerator by the denominator.

Examples:
2
. 3 3 4 (Remember, the fraction bar means divide.)
4
:2>(£:2><4:§
3 3 3x3 9
1
2=
) 2 :21+ﬂ 4:i
4 2 1 (Recall that L)
:éxl:SXl:§
2 4 2x4 8

72



Unit 3: Multiplication and Division of Fractions

13
4 _13.,3_7.13
53 4 75 4 5
5
7.5 _35
= — X — = —
4 13 52

Student Practice

1.3
4 4

Want to watch a video of this lesson?
Scan the QR Code to the left,

or use the link below:
https://youtu.be/51-U-Jkq79A

Solve the following equations. Make sure that your answers are in simplest form.

1
2
1
6

l\)‘ N |
[

Foundational Numeracy: Module 5 Learner Guide
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4 9
7 10
4—— 8——
8 3
5
1 8
2 3
5 — 9 —
3 1
4 6
2 4
0 15
6. —— 10——
S 4
8 5

Solve the following equations. Make sure that your answers are in simplest form.

7l .95 10+ >
1. 4 12 2. 10

5l+l l+7
3 2 3 4. 16
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l+1l 3l+5§
5 4 2 6. 2 6
1l+2l z+2l
7 3 2 s 9 3
3 .51 R
9 10 2 10. 5 8
22 .4 43,1
11. 3 12. 8 12
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1z 82
_8 _5
6l 31
13. 4 14, 2
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Unit 4: Fraction Word Problems

Using Fractions in Word Problems

Examples:

1.

There are 9 units of equal length in a math course. Tom has finished 2 units. What fraction
of the course has he finished? What fraction of the course is still unfinished?

Solution:

Total units in the course =9 Units finished = 2
2 7

Fraction of the course finished is 9 Fraction of the course unfinished is 9

There are 20 weeks in a regular NorQuest College term. Jean has been at NorQuest College
for 3 weeks. What fraction of a term does she have yet to complete?

Solution:

Total weeks in the term = 20 Weeks to be completed =20 -3 =17
17

Fraction of the term left to be completed is 20

Strategies for Problem Solving

Stuck? Frustrated? Don’t know what to try next?

Pick one of these wonderful, “guaranteed to give you some sort of start” strategies.

=
H
<

L LKL KL

searching for some sort of pattern

drawing a diagram

organizing your information into lists, tables, or charts
making a guess and checking it out

breaking the problem up into a few simpler problems
working backwards

eliminating some of the possibilities

using logic or reasoning, think about the problem

writing an arithmetic expression that describes the problem
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And if none of these work, take a break, have a coffee, let the old subconscious play around with
it a bit, then sit down and start again.

Read each problem and write the fraction described.

1. Joel ploughed 32 rows for a garden. He planted 13 rows of corn. What fraction of the
garden has he planted in corn?

2. Lin attends kindergarten 5 days a week. She missed 1 day this week. What fraction of the
school week did she miss? What fraction of the week did she attend school?

3. On a baseball team, 4 of the starting 9 players have a beard. What fraction of the starters
has a beard? What fraction does not have a beard?

4. The distance from Ahmed’s house to school is 4 kilometres. He drives 3 kilometres and
walks the rest of the way. What part of the distance does he drive? What part of the
distance does he walk?
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5. Of'the 6 people in Mary’s family, she is the only one who likes to play tennis. What part of
Mary’s family likes to play tennis? What part of the family does not like to play tennis?

6. Lucia bought a 250 mL cold drink and spilled 119 mL when she opened it. What part of the
cold drink did she spill? What part did she have left?

7. Sue bought a dozen eggs at the grocery store. When she got home, she noticed that 5 of the
eggs were broken. What part of the 12 eggs was broken? What part was not broken?

8. The City of Edmonton pothole brigade has 24 potholes to fill in 2 days. The first day, they
filled 5 potholes. What fractional part of the potholes do they have yet to fill?
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9. A new house has a kitchen, living room, three bedrooms, and two bathrooms.
a. What fractional part of the rooms are bathrooms?
b. What part of all the rooms does the kitchen represent?

c. What part of the rooms are bedrooms?

10. A 400-page book has 21 pages with charts and graphs, and 38 pages with colour
illustrations. The rest of the pages contain only printed material. What fraction of the book
contains only printed material?

11. A math class is made up of 12 students between 28 and 35 years of age, 5 students between
19 and 27 years of age, and 2 students between 36 and 40 years of age. Eight of the
students are female.

a. What part of the class is female?
b. What part of the class is between 19 and 35 years of age?

c. What part of the class do the male students represent?
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12. A traveller set out on a 217-kilometre journey by taking a bus for the first 100 kilometres.
He then rented a car and drove 90 kilometres before it broke down. He completed the rest
of the journey on foot.

a. What part of the journey was completed by bus?

b. What part was completed by car?

c. What part was completed by walking?

Words that can be used to identify operations:

Addition Subtraction Multiplication Division Equals
sum difference product quotient is
total minus times divide is the same as
increased by less than double per equals
plus more than triple divided equally equal to
added to decrease of divided by results in
more loss twice
gain fewer

Strategies for Solving Fraction Problems

The following are some strategies that may be useful when solving fraction problems that
involve finding a fractional part of something and when multiplication and/or division is
necessary. It should be stressed that there is no recipe for problem solving. All of us, teachers
included, have had difficulty at some time when dealing with word problems. However, there are
at least two things that successful problem solvers have in common: they read every problem at
least twice, and they organize their work in a logical manner.

A. Adding and Subtracting Problems
1. Numbers are added when we need to combine values. The following words suggest
combining values:

Combined Altogether
In total Sum
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2. Numbers are subtracted when we need to compare values. The following words suggest
comparing values:

More (than) Less (than)
Difference Before
After Faster, slower, longer
Shorter, higher, lower Remained
Left

Examples:

1. The Carter family (Jack, June, Jill, and Jon) all share one car. During the last month, each
of them put % of a tank of gasoline into the car. How many full tanks of gas were put into
the car?

Solution: 4 4 4 4 4
Answer: The Carter family put 3 full tanks of gas into the car.

2. Last week, Bill ate pizza every day. He ate the following fractional parts of a pizza: %, 5,
Vs, ¥4, ¥4, 2, and ¥4. How many pizzas did he eat during the week?

Solution §+l+l+é+é+l+§:§+2+2+§+§+2+§
4 2 2 4 4 2 4 4 4 4 4 4 4 4
_18 42 41
4 4 2
Answer: Bill ate 4/ pizzas during the week.
3.

Ms. Sun had 3% chocolate bars. She gave away 1% bars. How many chocolate bars does
she have left?

Solution 33_12:3 9 18 ) 1
. 4 3 12 12 12

Answer: Ms. Sun has 2 Ao chocolate bars left.

The solutions to the problems below can be found by adding, subtracting, or both.

1.

Three friends bought two large pizzas. One person ate 'z a pizza, another ate % of a pizza,

and the final person ate % of a pizza. How much pizza did they eat altogether?
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A movie ticket costs $8'%, popcorn costs $2%, and a drink costs $1%. How much does it
cost to go to a movie and have popcorn and a drink?

A recipe calls for 3% cups of flour. If you only have 1% cups of flour, how much flour do
you have to borrow from your neighbour?

Sandy is putting trim around the edge of a triangular pillow. Two sides of the pillow
measure 20% cm each, and the third side measures 12% cm. How much trim does Sandy
need altogether?

The High Level Bridge in Edmonton is 1 % km long. A city block is about o of a km
long. How far would a person have travelled if he walked two blocks to the bridge and then
across the bridge?

Twins were born. The larger twin weighed 6% pounds, and the smaller twin weighed 5%
pounds. How much did they weigh in total?
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10.

11.

A student spent 3% hours in class and 2% hours studying. How much more time did the
student spend in class than studying?

On Monday, a doctor worked 3% hours in the morning and 5 hours in the afternoon. On
Tuesday, the doctor worked 3% hours in the morning and 4% hours in the afternoon. How
many more hours did the doctor work on Monday than on Tuesday?

Last year Robert grew 7% inches. This year he grew 2 % inches. How much more did he
grow last year than this year?

A family bought 3 equal-sized pizzas. One pizza was cut into 8 pieces, and 7 pieces were
eaten. A second pizza was cut into 6 pieces and only 1 piece was eaten. The third pizza was
cut into 6 pieces and 4 pieces were eaten. How much pizza was eaten altogether?

In math, all of something is represented by the number 1. If % of a football game has been
played, what fraction of the game remains to be played?
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12.

13.

14.

. 3 . . . 3 .
Each month, a truck driver spends % of his money on groceries and bills, Y0 of his money
on entertainment, and saves the rest. What fraction of all his money does he save?

A nurse worked 2% shifts one week, 3% shifts a second week, and 5% shifts a third week.
How many shifts did she work altogether?

If the nurse mentioned in the previous question was supposed to work 4 shifts per week,
how many shifts altogether was she short of her requirement?

Problems Involving Multiplication

When the word of appears in a problem that requires you to find a fractional part of something, it
signals multiplication.

Examples:

1.

A bingo player won $100. She kept % of her winnings and spent the rest on more bingo
cards. How much money did she keep?

Solution: The keyword of appears in the second sentence. Start the solution by writing
a brief statement summarizing the information in the of sentence:

She kept 3/}' of her winnings

You know of can be replaced with a - sign ~ You know her winnings are $100
Now you can write a number sentence and calculate the answer.
25
§><$100=i><}99 -5
4 4 |

1

=175
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2.

Answer: She kept $75.
Bill wanted to strengthen the coolant in his Toyota by adding 2’ litres (L) of antifreeze to
the radiator. In the process, he spilled % of it. How many litres of antifreeze was lost?

Solution: Here there are three sentences containing the word of. Which one is the key that
will help us decide what to do? Study each sentence carefully to find its full meaning.

e Sentence 3 asks the question and tells us what to find—the amount of antifreeze lost.
e Sentence 1 tells us the amount of antifreeze Bill had to start with—2" L.
e Sentence 2 tells us Bill spilled (or lost) % of the antifreeze he had at the start.
Sentence 2 is the key sentence since it gives us information about the amount of antifreeze
lost, which is what we are trying to find.
The summary statement from Sentence 2 is “He lost % of it” I You know that it refers to the
2% L of antifreeze, the amount Bill had to start with.
2. ,1_2 5 _5_,2

— _ = — —=—=1—

3772 372, 3 3

Answer: Bill lost 1%5 L of antifreeze.

5
A cyclist training for the Summer Games rode his bicycle % kilometre (km) in 1 minute.
A second cyclist rode only % as far as the first one. How far did the second cyclist ride?

Solution: Here we are asked to find the distance ridden by the second cyclist. We know this
distance is % as far as the distance ridden by the first cyclist. Rewording this we could say:

The second cyclist rode % of the distance ridden by the first.

The number sentence is now clear:

Distance ridden by the second cyclist: 2 x 3
3 6

2 5 5

= — X — = —

3 6; 9

Answer: The cyclist rode Z km.

Problems Involving Division
Problems that ask “How big is each part?” “How much will each receive?” or “How big is
each person’s share?” all signal division.
Problems that ask how many times a smaller thing is contained in a larger thing also signal
division.

Problems that use the word per often (though not always) require division.

86



Unit 4: Fraction Word Problems

Examples:

1.

In total, a family of 6 children collected 3’2 kilograms (kg) of Halloween candy. Their
mother asked them to share the candy equally. How many kilograms of candy did each
child get?

Solution: It is the candy that is being shared (divided) equally among the children. Since we

have 3% kg of candy, it is this amount that must be divided equally.
Each child gets 32 kg + 6 = ? kg
1 7.6 _7_1_17

3—+ = — 4+ — =

_X_
2 2 1 2 6 12

Answer: Each child gets e kg of candy.

Superstore buys walnuts by the barrel, then puts them in 1% kg bags for sale to the public.

How many bags would be needed to prepare a shipment of walnuts that weighed 280 kg
for sale?

Solution: In this problem, the question is really how many times is 1% (the smaller thing)
contained in 280 (the larger thing)? We must divide the larger thing by the smaller thing.

Number of bags needed = 280 kg | 17 kg

56
@+§=289 xi:224

1 4 1 3

Answer: 224 bags are needed for the shipment.

A shopper purchased a 5 kg turkey for $22. How much did the turkey cost per kg?

Solution: We are asked to find the cost (in dollars) per (for each) kg. First write what is
before the word per on the left of the division sign.

Cost + (In the sentence with the question, the word cost appears before “per”)

Next write what is after the word per on the right of the division sign.

cost +~ kg (kg appears after per)

Now write a number sentence using information from the problem that tells about cost
and kg.

The cost per kg is $22 | 5% kg
22 11 _ 22° 2

12 1,

Answer: The turkey cost $4 per kg.
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Solve the following word problems. Show your work and write your answer in a complete
sentence.

1. Carol ordered 8 pizzas for her children. The children ate %4 of the pizzas. How many pizzas
are left?

2. What number subtracted from % is %?

3
3. Todd spent % hours tuning up his car. He then spent 30 minutes painting a door. On what
job did Todd spend more of his time? By what fraction of an hour?

4. A house worth $379 500 is sold for %5 of its value. How much is the selling price?

88



Unit 4: Fraction Word Problems

5. A television that normally costs $600 was sold for 3 off the normal price.

a. How much was taken off?

b. How much was the television sold for?

6. The price of a house in 1977 was $35 000. In 1978, the price was % higher.

a. How much did the price increase in one year?

b. How much did the house cost in 19787

7. Jack and Dani are a husband and wife who both work and whose combined yearly income
is

$50 000. Jack makes % of the combined income and Dani makes % .

a. How much money does Jack make?

b. How much money does Dani make?
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8. A bus travelled 7 of a 640-kilometre trip on Monday, and the remaining % of the trip on
Tuesday.

a. How many kilometres did the bus travel on Monday?

b. How many kilometres did it travel on Tuesday?

9. Double this recipe for cookies (multiply each amount by 2).

1 cup sugar % cup peanut butter _______cup sugar ______cup peanut butter
Y4 cup butter 1'5 cup rolled oats _______cup butter _____ cuprolled oats

Y cup milk %, cup peanuts _ cupmilk _______cup peanuts

Y tsp. vanilla _ tsp.vanilla

10. A family spends about $1200 per year on clothing. Medication is about % of the cost of
clothing. How much money does the family spend on medication per year?

90



Unit 4: Fraction Word Problems

11. A family spends an average of $75 per month for their total telephone charges. One-third of
this is for phone rental and local calls. How much per month is spent on long-distance
calls?

12. A digital camera that regularly sells for $60.00 is now on sale at % off. What is the sale
price?

13. A car travelling from City A to City B, which is 480 kilometres away, ran out of gas /5 of
the way through the trip. How many kilometres did the car travel before it ran out of gas?

14. Paul wants to buy a cellphone priced at $560. He pays 7 of the price in cash and the rest in
6 equal monthly installments. How much must he pay each month?
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15. A family budgets % of its annual income of $48 400 for food, 7 for shelter (including
operating expenses and furnishing). How much is budgeted for each item annually?

16. If % of a pie is divided evenly among 5 people, what fraction of the pie does each
person get?
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Post-Module Assessment and Glossary

Post-Module Assessment

Now that you have completed this module, reassess what you can do against this checklist:

Ican’t | I can do I can
In this module I will learn how to ... do this with do
this help this!

1. Use fractions in everyday math; solve fraction-related
problems

2. Add and subtract all types of fractions

3. Multiply and divide all types of fractions

Glossary for this Module

Complex fraction A fraction formed of two fractional expressions, one on top of the other.

Denominator Lower (bottom) part of a fraction; tells how many equal parts a whole has been
divided into

Fraction One or more equal parts of anything

Like fractions Fractions that have the same denominator or common denominators
Numerator Upper (top) part of a fraction; tells how many parts are being considered
Reciprocal The number by which a given number must be multiplied to get a result of one.

1 2
For example, the reciprocal of /2is2 (2 and ).

Unlike fractions Fractions that do not have the same denominator
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Appendix: Exercise Answer Key

Unit 1: Introduction to Fractions

Exercise 1.1

2. One third; 1 of 3 equal parts

3. One sixth; 1 of 6 equal parts

4. Three quarters or three fourths; 3 of 4 equal parts

5. Two thirds; 2 of 3 equal parts

6. a. 1 of5equal parts b. 1 of 8 equal parts
c. 1 of 6 equal parts d. 6 of 8 equal parts
e. 3 of4 equal parts f. 3 of 8 equal parts
7. a. % g. h. i. %
. %A
j 7 or 2 k V6 ’ m %
8
a % n % 0. % orl p Vs
7
9. C.
10
11 a. % d. Y% e. % . y

v.  The denominator gets larger because the whole is divided into more parts.
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12 %2 or%

Exercise 1.2

1. Proper 2. Imprope 3. Mixed 4. Imprope
r r
7. Mixed 8. Imprope 9. Imprope 10. Mixed
r r
Exercise 1.3
1. 13 5
a. 3%and vz w. 2% and 7 X.
4 22 5 23
z. ZA and % aa. 1% and 7] bb. 2% and %
2. a

S
D

Exercise 1.4

1. 1% 2. 1% 3
c 4% 6. 5% 7

1.
a. 1% rr. 3% Ss. 6% tt.

b. Improper; 47

dd.

1% and%

P

5. Imprope 6. Imprope
T T

11. Imprope 12. Proper
T

y. 1% and%

uu. 2% VV. 1%

59
c. Mixed; A

Foundational Numeracy: Module 5 Learner Guide

95



Module 5: Fractions VI1.18

23 3 39
d. Mixed; A e. Improper; IA f.  Mixed; A
253 3
3. Andrew packed o or 25 Mo bags.

4. a. The Earth turns 2%4 orl %4 times in 25 hours.

b. The Earth turns 5%4 or2 %4 times in 55 hours.

. . . . 17,
5. 197 minutes written as a mixed number is 3 AO.

L a L 3 ,1 JL
2 2 2 2
D T BB
0 1 2 3 4
ww. 3 8 oL 15
5 5 5
U IR : L
[ [ [ [ [
0 1 2 3 4
3008 o 1,1
6 6 6 6 6
DU Y A I T
0 1 2 3 4
yy. 1 5 1113
10 10 10 10
*Ill IH Ly
0 1 2
2 11 3 2 4L 24 .7
16 4 3 5 6 8
S Y S N S N T
0 1 2 3 4 5
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3 2 T RS | 9,1
5 10 4 4 1 10 10
- i l il li ) Ii li .
0 1 2 3 4
s 2 3 TR EY
4 4 4 4
OR OR
1 . R
2 4 4 4
~
0 1 2 3 4
1. a 22
8
- ill*lllli # closer to 2
2 3
22. 12
|
4i I I i # closer to 2
1 2
2. a. 4 b. 4 c. 9 d 6 e. 7
.9 g 15 h. 10 8 12
1. 7 2. 28 3. 14 4. 15 5. 12 6.
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1. 1,2,4;GCF 4

5. 1,5 GCF5

1. 2x2x30r2>x3
4, 2x5x%x7

7. 3x3x3x3or3*

2.

6.

1,2,4,8; GCF 8 3.

1,2,5,10; GCF 10 7.

2.

5.

8.

2x3x30r2x3?
3x3x7o0r3?x7

2x3x3x50r2x32x5

1,2,3,6; GCF 6

1,5,25; GCF 25

10. 2x2x5x5%xT70r22x5x7

1. a. %

5

aaa. A

2.a. 1

f 4
3. j.
2 S :

4. a. A

b. % c
5

bbb. %2 ccc.

b 1/ ¢
3 h

) k. %

% d %
% ddd. %0
1% d. 2%
6 i 8
I %
m.

b. S —Only if they can be divided by a common factor

c. S —Only if they are the same number

d. N — A mixed number contains a whole number

e. A —The denominator has to be larger than the numerator

4. 1,3,9;GCF9

8. 1,2,4,28; GCF
28

2x2x3x%x30r2>x32
3x3x50r3?x5

2x2x5%x50r2>x52

Unit 2: Addition and Subtraction of Fractions

Y. K
Ya

1% g.

1% C.

1%

17

% d.
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o. % p. q. % r. S. Y
t. 1% u. 1%
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Exercise 2.2

1. 4% 5 6%
6. 19% 7. 10%
1L 6% 12. 19%

16. Joe takes 1% hours in all.

Exercise 2.3

1. 40 2. 36

6. 140 7. 12

Exercise 2.4

1.a. 1%

2 a. 1%5
> a. 1%0
4, N 1316
> a. 1%6

3. 9% 4
g, 4/ 9.
13. 277 14.
3. 40 4
8. 60 9
19,

1 /36

1'%

) s

v,

%s

v,

1 ]
7. Andrew has dug 2 of the way and has 2 left to go.

Exercise 2.5

1. 3;3%

5. 11 10%6
9. 13, 12%0

31
13. 39;38 Vo

2. 7 7%6
6. 14 1442
10. 27;26 W

1
14. 56; 55 K

3. 11 11%0

11
7. 36;36 /40
11. 25;24Y%

11
15. 63;62 Jis

80

126

5
5. 16A
10. 28%
15. 19
5. 70
10. 60
53
60
1%
1%5
o
1 /36
23
48
5
4. 9;9A
8. 16;15%

1
12. 10; 11 s

16. 42;42 %

100



Appendix: Answer Key

1. %
6. %
1
a )
2
a. %6
b, Voo
. 1%
7. %
1. 1%
7. 10%4
13
13. 6 /28
19. 2%2

Unit 3: Multiplication and Division of Fractions

aa. %

ff. /16

2. 3%
3. 50
14. 48

20. 6%2

2.
7. s

bb.

2g.

15.

21.

3. %=0

8. %

7 .

%0 cc.

Vra hh.
1% 4,
2%

10.

p Y 4.
3 %4 10.
12% 16.
2 22.

5%

1%

dd.

11.

11.

17.

23.

Vi

1
24

2%

19,
1 724

10740

1170

ee.

12.

12.

18.

24.

1%

%

3%

13
11 720

35

3]
2 /40

5. S
10. %0
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11. % 12. %0

17. %
16. Jo )
1. 75 2. 50
6. 4% 7. 12

14. v,

13, A ’

19. v

18, % ’
1

5. 13/ 4 Ao

8. 2% 9. 11%4

11 a. Joe takes 4% minutes to walk to school.

b. He spends 45 minutes each week walking to and from school.

12. Tony has 9% pages left to read.

13. Debra needs 6% cups of flour, 4% cups of sugar, and 7z cup of baking powder.

7. Vs 8. e 9.
13. %40 14. oo 15.
1. 1 2. 1»n

6. % 7. Y

11. 141 12. 2

16. Cecil could share with 5 friends.

it 4 N 5,
11,
Yo 0. %

1
2% 16. 1or A

. 4. 44

8. Y 9. 15

13. %

14. %

17. a.  Each person will run 1% times around the track.

b.  Each person will take 27" seconds.

c. The team needs 109% seconds to complete the relay.

8
15. /35
20. %
520
]
10. 24A

6. o
12. Z

520
10. %
15. 1 2
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1 %2 2. 6 3. %2 4. 3

5. ) o % e 8. 1%

9. 16 o X 11. 32 12. %

1. 3 2. 20 3. 16% . K
6. % 7. s 8. % 9. %5 10. 4%
7 12. 20 13, o 14, 2/

Unit 4: Fraction Word Problems

1. Joel has planted % of the garden in corn.
2. Lin missed % of the school week. She attended 4/5 of the week.

4 5
3. % of the starters have beards. % of the starters don’t have beards.

4. Ahmed drives % of the distance. He walks Y4 of the distance.

5. s of Mary’s family likes to play tennis. % of the family does not.
6. Luciaspilled 7250 of the drink. She has /250 left.

7. % of the eggs were broken. 72 of the eggs were not broken.

8. The pothole brigade has a of the potholes left to fill.

2
9. a. 7 of the rooms are bathrooms.

b. The kitchen represents % of the rooms.
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3
C. 7 of the rooms are bedrooms.
uy . : .
10. 7400 of the books contains only printed material.

11. a. Mo of the class is female.
b. Yo of the class is between 19 and 35 years old.

11
c. Ao of the class is male.

12. a. Y of the journey was completed by bus.
b. 7 of the journey was completed by car.

7 of the journey was completed by walking.

e

1. They ate 2 pizzas altogether.
2. Itcosts $12% to go to a movie and have popcorn and a drink.
3. You have to borrow 1% cups of flour from your neighbour.

4. Sandy needs 537 cm of trim altogether.

5. He would have travelled 1 % km.

6. The twins weighed 12%2 pounds in total.

7. He spent 1 A2 hours more time in class than studying.

8. The doctor worked 4 hour more on Monday than on Tuesday.
9. He grew 4 724 inches more last year than this year.

10. 17 pizzas were eaten altogether.

11. Y of the game remains to be played.

12. The truck driver saves Y4 of his money.
13. The nurse worked 11%s shifts altogether.

14. She was ¥s of a shift short of her requirement.
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Appendix: Answer Key

1. There are 6 pizzas left.

2. Y subtracted from % is Y.

3. Todd spent Ao of an hour more tuning up his car.

4.  The selling price is $253 000.

5. a. $200 was taken off.
b. The television sold for $400.

6. a. The price of the house increased $7000.
b.  The house cost $42 000 in 1978.

7. a. Jack makes $20 000.
b. -+ Dani makes $30 000.

8. a. The bus travelled 400 km on Monday.
b. The bus travelled 240 km on Tuesday.

9. 2 cups sugar, ¥ cups peanut butter, %2 cup butter, 2% cups rolled oats, % cups milk,
1% cups peanuts, and 1 tsp vanilla

10. They spend $300 on medication.

11. They spend $50 a month on long-distance calls.
12. The sale price is $45.

13. The car travelled 160 km before it ran out of gas.
14. He must pay $56 per month.

15. The budget is $12 100 and for food, $19 360 for shelter.

16. Each person gets Y0 of the pie.
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