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INTRODUCTION

Trades workers use fractions all the time to measure materials and
read blueprints.

When you have completed this section you will be able to:

u

Change improper fractions to mixed numbers and mixed
numbers to improper fractions.

Choose a common denominator.
Express fractions in lowest terms.
Multiply and divide fractions.

Add and subtract fractions.

Solve word problems using fractions.
Solve applications using fractions.
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NING [FRACTIONS

The following definitions will help you to understand and to use

fractions better.
Whole Number:

Fraction:

Proper Fraction:

Improper Fraction:

Mixed Numbers:

Equivalent Fraction:

Lowest Term:

Whole numbers are used to count things.
Examples: 1,2, 3,4, and so on.

A fraction is a ratio of two numbers written with
an oblique or horizontal bar.

Example: 1/20r1
2

1 <€ numerator, the number of parts

P denominator, the whole amount

The numbers 1 and 2 in the fraction are called
terms.

A proper fraction is a part of a whole. It is
less than one. The numerator (top) is smaller
than the denominator (bottom).

173

Example: 2,8.4

An improper fraction has a numerator that is
bigger than its denominator. An improper
fraction has a value equal to or greater than one.

Example: 2 14

21483
8,4,7,2

A mixed number is a combination of a whole
number and a fraction.

Example: 2 %’ 5 %, 3 %

Equivalent fractions are fractions that have the
same value.

A |
Example: )

The lowest term means reducing the fraction to
the lowest equivalent fraction.

Example: 2°5 871
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Write whele number, proper fraction, improper fraction or mixed
number beside each of the following.
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3) 3 4) 7
5) 6) 21w 7) & g ¥
9) % 10) 16 11) 2 12) 1
13 13 14) 15) 3 16) 14

VWRITING FRACTIONS

numerator <=1 ===> number of pieces you are counting
denominator <&==2 ==> the name of the whole
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Write the fraction that rtepresents the shaded posrtion of ecach of the |
following sheets of plywood:
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CHancing IMPROPER FRACTIONS TO

XED NUMBERS

Improper fractions should always be changed to whole or mixed numbers.

Step 1: Divide the numerator by the denominator,

Step 2: Write the remainder over the denominator.

Step 3: Write the whole number beside the fraction.

Step 4: Express fractions in lowest terms,
Example 1: Example 2:

Change % to a whole
or mixed number.,

Write the remainder

8)31; There is a remainder.
32 gver the denominator.

38‘5 =4 % = 4% Reduce fraction
to lowest
terms.

Change % to a whole
or mixed number,

3
4)—13 There is no remainder,
12
0

Change the following improper fractions to whole or mixed numbers.

1) 3 2) ¥
5) 3 6) ¥
9 ¥ 10) %
13) § 14) £

3) % 4 F
7) 3 8) $§
11) % 12) §
15) % 16) %
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Crancing Mixep Numsers 1o IMPROPER FRACTIONS

When you multiply and divide fractions, you need to change mixed
numbers to improper fractions.

Step 1: Multiply the whole number by the denominator.
Step 2: Add the numerator.
Step 3: Write the total over the denominator.

Example 1:
Change 24{to an improper fraction.

3% — 19
2x G =

Cuancing A WroLe NUMBER To An IMPROPER FRACTION

Example:

Place the whole number over 1. 3 :%

Change the following mixed numbess to improper fractions.

) 13 2) 13 3) 2% 4 3%
5 4 6) 7% 7) 3% 8 64
9 11 10) 9% 11) 48 12) 3%
13) 23 14) 9% 15) 21 16) 6%
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Youmuliplythe | When you add and subtract fractions, the fractions must have g

numerator and the . . - . .

denominaior by the | COMMmMonN denominator. This means all fractions in the problem have the
same number. same denominator. A common denominator is a number that can be

divided into evenly by all the denominators in the problem. The smallest

number that can be used as the denominator is called the lowest

common denominator (LCD).

Step 1: Multiply the numerator and the denominator by the
same number,

Example 1:

1 i
5 i
1x2 2 Multiply the numerator and the denominator by the

2x2 4 same number,

—21— = % These are equivalent fractions.

Example 2:

1

4

1x4_ 4 Multiply the numerator and the denominator by the
4x4 16 same number.

l1_ 4 . .

716 These are equivalent fractions.

Show the following pairs of fractions are equivalent fractions by di-
viding up the sheets of plywood.
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Find the LCD for the following pairs of fractions.
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Hinl:
The denominator
for any whole
nurmber s one.

4=48=}%

las

LTIPLYING =RACTIONS
MuLTiPLYING FRACTIONS
Step 1: Change all mixed numbers and
whole numbers to improper fractions.
Step 2: Multiply the numerators.
Multiply the denominators.
Step 3: Change improper fractions to mixed numbers.

Reduce fractions to lowest terms.

Example 1:

1
2

xi.1
2 4

There are no mixed numbers.
Multiply the numerators.
Multiply the denominators.

Example 2:
1 1_
1§ x 2 Z =

X

LN
O

Change mixed numbers to
improper fractions,
Multiply the numerators.
Multiply the denominators.

27 3

ERRE:

Change improper
fractions to mixed
fractions.

Multiply the following.

1) 3%3
5 2 x3
9) 13§ x4

18) 13 x 3% 19)

2) §x3 3) ix%
6) 5 x4 7) 3 x0
10) 2% x 3 11) 2 x93

14) 13 x 3% 15) 1§x1

4) §x3
8 §x4
12) 2x12

16) 23 x43

20) 3% x 2%
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INVERTING FRACTIONS

Example:
% is called the inverse or reciprocal of %

4

3 is called the inverse or reciprocal of %

InverTing Mixep NumBers AND WHOLE NUMBERS
Step 1: Change mixed or whole numbers to improper
fractions.
Step 2: Invert the proper fraction.
Example:
1_9 - 9 s 4
2 Z=7 The inverse of 7185
-7 ' 7 ik
7 = 1 The inverse of T s

Write the inverse of the following.

1) 3 2) % 3) 1 4)
5 3 6) 1 7) % 8)
9) 1% 10) 2% 11) 6% 12)
13) 5% 14) 8% 15) 4% 16)
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Divibine FracTiONS

Step 1: Change all mixed numbers and whole numbers to
improper fractions.
Step 2: Change the division sign to a multiplication sign.
Invert the second fraction.
Step 3: Multiply the numerator by the numerator,
Multiply the denominator by the denominator. i
Step 4: Change improper fractions to mixed numbers or '
whole numbers. Express fractions in lowest terms.
Example 1:
1.1_ There are no mixed numbers.
2 4
1. 4_ Change the division sign to a multiplication sign.
2 1 Invert the second fraction.
1.4_4 Multiply the numerator by the numerator.
2 1 2 Multiply the denominator by the denominator.
4 _ 5 Change improper fractions to mixed numbers or
2 whole numbers.

Example 2:

ol.11_5.5_ Change mixed numbers and whole numbers to
2 4 2 4 improper fractions.

5. 4. Change the division sign to a multiplication

2 5 sign. Invert the second fraction.

S,4_20 Multiply the numerator by the numerator.

2 5 10 Multiply the denominator by the denominator.

20 _, Change improper fractions to mixed numbers

10 or whole numbers,




Divide the following.

1) §+3 2) 3+ 3 3) 1+3 4) 5+ %
5) §+3% 6) #+%§ 7} 3+ 3 8 %+ 3
9N T3 +i 10) 6+ 2 11) 3+ 1 12) 2+ 4
13) & + 1% 14) 2% +4 15) 13+3 16) 28 =1
17) 73 + 3% 18) 13+2§ 190 13 +2% 2q 8 +2¢%
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Remember:

Do not change mixed
numbers ic improper
tractions when you are
adding or subiracting
fractions.

Is2_

DING FRACTIONS

Step 1: Determine the common denominator.
Do not change mixed numbers or whole numbers to
improper fractions.
Step 2: Add the numerators and place the answer over the
denominator. Do not add the denominators.
Add the whole numbers.
Step 3 Express fractions in lowest terms.
Example 1:
1.1 2 There is already a common denominator.
37 4 4 Add the numerators and place the answer
over the denominator.
2_1 . .
2" 1 Express fractions in lowest terms.
Example 2: Determine the common denominator.,
1,3_ The lowest common denominator (LCD)
2 8 for 2 and 8 1s 8.
1 . .
1x4_4 Change 7 to eighths. Multiply the numerator
2x4 8 and the denominator by 4.
4.3_7 Add the numerators. Do not add the
8 8 8§ denominators.
% Express fractions in lowest terms.

Seven-eighths cannot be reduced.

Example 3:

3. .5
12723

Determine the common denominator.

The LCD for 4 and 8 is 8.

Add the numerators and place the answer
over the denominator. Do not add the

denominators. Add the whole nhumbers.

Express fractions in lowest terms.
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Example 4:

2 3_
1§+34
2x4_., 8
13x4“112
83X3= _9_

4 x 3 12

8 9 _,17
1937313741
17_. 5

41 _512

Determine the common denominator.

The LLCD for 3 and 4 is 12,

Add the numerators and place the answer
over the denominator. Do not add the
denominators. Add the whole numbers.

Express fractions in lowest terms.

Add the following.

) $+2 2)
5 g+1i 6)
9 &+% 10)
13) 73+ 6% 14)

16) 53+ 73

18) 2%+ 3L+ 7%

20) 331 +9%+ 12

T+ 3) §+14 4§+
B+ 3 7 &+ 3 8 i+i
§* i 11) 1+3% 12) %+
63 +4% 15 21 + 11

Coj=J

oo
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NG FRACTIONS

Determine the common denominator. Do not change
mixed numbers or whole numbers to 1mproper
fractions.

Step 2: Subtract the numerators and place the answer over
the denominator. Do not subtract the denominators.
Subtract the whole numbers.

Step 3: Express fractions in lowest terms,

9 There is already a common denominator.

) Subtract the numerators and place the
answer over the denominator,

Express fractions in lowest terms.

= Determine the common denominator.

The LCD for 4 and 8 is 8,

Subtract the numerators and place the answer
2._92_41 over the denominator. Do not subtract the
denominators.

8
1 Express fractions in lowest terms,
8

é 1s the lowest term.

43_53 _ Determine the common denominator.

10 The LCD for 8 and 16 is 16,

Subtract the numerators and place the
10 3 7 answer over the denominator. Do not
16 16 “16 subtract the denominators. Subtract the
whole numbers.

5 7 Express fractions in lowest terms.

2 % is the lowest term.
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Example 4:

Sometimes when you subtract fractions you have to borrow just like

with whole numbers,

There is already a common denominator.

i 3 _ § . . 1
71_. 1 i 718 bigger than4.
You have to borrow from 7.
Borrow 1 from 7 and change the 7 to 6.
7 41 =6 g Change the borrowed 1 to fourths,
=4 40l
1—4.Add4to4.
Subtract the numerators and place the answer
62_13-52 over the denominator.
4 4 4 Do not subtract the denominators. Subtract
the whole numbers.
5 % =5 ~21~ Express fractions in lowest terms,
Example 5:
53 _ 13. Determine the common denominator.
8 4
3x2_.6 The LCD for 8 and 4 is 8.
1 1
4x2 8
6 . bi h 3
3_.6 g 1S bigger than 5
5 Pt = =
8 8 You have to borrow from 5.
3 11 Borrow 1 from 5 and change the five to 4.
5 g4 5 Change the borrowed 1 to eighths.
-8 83
1 3 Add 3 to 5
Subtract the numerators and place the
411 _ 16 35 answer over the denominator. Do not
8 8 8 subtract the denominators. Subtract the
whole numbers.
35 Express fractions in lowest terms.
8

3 g is the lowest term.
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Subtract the following.

1) §-1 2) §-3 3) B-% 4) £- 38
50 i-13 6) 3 —3 7) i-% 8 wm-—3%
9) 4f-2% 10) 53-1% 11) 3%2-1!

12) 4%-1z 13) 33-1% 14) 12¢-5%
15 2i-13 16) 25 -%  17) 5-13

18) 1-3 19) 7-% 20) 6- 41

21) 73-2% 22) 151i~13%

23) 28 -1% 24) 3%-13
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RACTICE

Remember:
1) A carpenter takes one day to complete 3 a set of cabinets, Always reduce
. ; .1 fractions fo the
What fraction is complete in L of a day? lowest terms.
2) A sheet of drywall is cut into quarters. Each quarter is cut into
thirds. What fraction of a whole sheet is each of these small pieces?
3) A chopping block was made by gluing boards 33", 63" and

245" wide together. What is the total width of the ¢

31 p T
65 P 2

28" b l

hopping block?

kel 2]

4) It takes 4§ sheets of 8' long plywood laid out end to end to cover

a roof. How long is the roof?

A trades worker uses 13" stock to temporarily shim up a heavy beam.
One shim is 13" thick. How many shims or

pieces must the carpenter
use to lift the beam 731'?
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6) g plywood is nailed to 93" joists that rest on a beam that is
118" deep. What is the total distance from the bottom of the beam
to the top of the plywood flooring?
é "

—?r% —

9%

i %
! o
118 =
=

b

Use the drawing below to answer the next 4 questions.

7)  What does distance A equal? . c J
. 1.5-“ >
distance A is < B »
8) What does distance B equal? 58" —
- 1% Iq—
— 28
distance B is -
R — 7% —— an
9) What does distance C equal? A

distance C is

10} What does distance D equal?

distance D is

11) Calculate the missing dimension in the drawing below.

T < | ——]

80" __—‘ISI _ O%""— A

16'-3"

58
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12)

13)

14) Calculate the missing dimension (B} in the drawing below:

15)

16)

There are 13 risers in a staircase. What is the total rise (height) of
the staircase if each riseris 72 ?

How many sheets of § plywood are there in a stack

a) 15" high b) 8% high

80— 10168" —h— 80" Jslso
B

An apprentice cuts a piece of stock into 4 pieces. The lengths are rint:
Thers were 3 kerls

38", 2% ,4% and 15", If £ is used up for each kerf (saw cut), rade in outing fhe
what was the original length of the board? board.

A steel post 103 high is bolted to the top of a concrete pier that

is 10%" high. The pier sits on top of a footing 122 thick.
What is the total distance from the bottom of the footing to the top

of the post? 'Y :
> 103%
10.%"
1234 X
L b 3 / \
3 &

59 |
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17)

18)

19)

20)

21)

29)

23)

How thick would a stack of 7 sheets of &' plywood be?

An apprentice divides a 4'-10" storey pole into eight equal spaces.
What is the length of each space? Hint: Convert feet to inches.

On a scaled drawing where s equal to 1' 0", how many feet
would 7%’ represent?

A floor is covered with flooring strips 2 1" wide.
How many strips are needed to cover a floor 117" wide?

Three boards, 58, 2% and 3% wide are glued together. What is
the width of the resulting board?

The blueprint framing specifications state that the maximum size
diameter hole that can be drilled into the centre of a joist at mid

span is 3 of the joist depth. What would the maximum size hole be
for joist that is 95 deep?

The concrete specifications state that the maximum size of
aggregate for a wall form is § of the narrowest dimension between
the sides of the forms. What would the maximum size aggregate be
for an 8" thick concrete wall?
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FracTiONS
Page 43, Defining Fractions
1) proper fraction 2) mixed number
4}  whole number 5) proper fraction
7) proper fraction  8) improper fraction
10) whole number 11) proper fraction
13) mixed number 14} improper fraction
16) mixed number
Page 43, Writing Fractions
1) 3 2) 3 3) & 4)
5) 3 6) i 7 % 8)
Page 44, Changing Improper Fractions to Mixed Numbers
1) 2 2) 1%8=11% 3 2 4)
5) 1% 6) 22=021 7y 1% 8)
9) 1% 10) 7 11) 13 12)
13) 1% 14) 33 15) 1% 16)
Page 45, Changing Mixed Numbers to Improper Fractions
1) % 2) 3 3 1 4)
5) 1 6 ¥ ¥ 8)
9 % 100 1) ¥ 12)
13) ¥ 14) % 15) % 16)

3) improper fraction
6) mixed number

9) improper fraction
12) proper fraction

15) improper fraction
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Page 46, Common Denominators
- D §= 2 =t 3 =i
e [— & —> ke N <ix
b R Py e I t I
| | | | | 1 i 1 i § 1
= ANEEE SRR BN
= [ § —> 3> g
4) 1=% 5 i=%
A !“—; S
! i i { | ! H !
| | | I I I H !
[«& 2 —>]
L, Page 47, Common Denominators
1) The LCDis 4, § =13 2) The LCDis 8, 1 = %
3) The LCDis 12, 4 = % 4) The LCDis 16, § =%
5) The LCDis 10, 3 =%, § =% 6) The LCDis 8, % = §
7) The LCDis 6, 5 =3¢, 5 =3 8) The LCDis 24, =%, § =&
‘ 9) The LCDis 12, 2=%,2=2  10) The LCDis 16, § =12
11) The LCDis 20, §=%,%2=%  12) ThelCDis20, =%
13) The LCDis 8, § =% 14) The LCDis 16, 2 =%
15) The LCDis 24, § =5, § = 5 16) The LCDis 16, § = &
Page 48, Multiplying Fractions
) & 2) % 3) &=} 4) %
5) -1 6) § =13 7) § = 43 8) § = 23
9) ¥ =63 10) 4 = g% 11) 2 =18% =183
12) #=3%=33 13) ¥=3%8 =32 14) 8 =53
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15)

18)
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Page 49, Inverting Fractions

1)

13)

8

7

el

o3l

1S

2)
6)
10)

14)

16
137

Page 51, Dividing Fractions

1)
S)
9)
11)
13)
15)
17)

19)

Page
1)

S)
9)
11)

13)

1 2 _2 2 2 _4
3 X §7=3 2} §X §{=%
3 g _27 2 g 16
7X1I=% 6) TX:5=%
18 1 _ 15 3 _ 45 1
g T3=% XIT=%=225
3 4 _12 _ 45

1 Xg7=7=13
1.9_1,8_8 _
BTET X 14~ T8
8. 3_6,1_6_2

5T 1=5X3=1 =%

6 .7 _16 , 2 _ 0 _~H 2 _nl
g T3 =g Xg=u=2y% =27
9.8.9,8_2

8 T3=gXE =&

53, Adding Fractions

3 4 _
1 2) 1=1
2 1 _3 3 2
1+ 1=1 b) §t &

10 B _ 238 _ 47
+tiE=15%=1lwp

=1

ool

2 7 _
gtg=

13% =131

ool

10§ 17) 1% = 8% = 83
20) F=7%
3) 3 4y 2
7 3 g &
11) 2 12) £
15) % 16) 2
3) ixi=i 4) 3x =%
7) 5xi=§=% 8) #x3-%
10) §x§=%=9
12) §x3i=%=3%
14) §+f=§xi=5=3
16) #+i=%x1=23
18) $+¥=ix5-8=1
20) F+¥=Fx3-8B-18£-13
3) §=% 4 ¥=1§=1}
= 7 2 8) g+E=%<=3%
10) B+&=8=1%
12) B+8B=%=1%
14) 6% +43% =108
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15) 2% +1% =33 16) 5%+ 7% =128 =12}
17) 15§ = 15% 18) 2&+3% + 7% =128 =128

19) 25 +4% +55 =118 =128 20) 83+93+1§=13% =14

el

Page 56, Subtracting Fractions

1) i=3 2) $=1 3 #=2 4 =3

5 §-%=% 6 4-%=%1 7) i-3=% 8 H-H-3
9 28 10) 5% -1% = 4% 11) 3% -1% = 2}
12) 48 -15=33 13) 25-13=1%=1}

14) 11% -58 = 6§ =6% 15) 2%-13=-15-1%-1%

16) 2§-§=18-§=1% 17) 4%-1% =38}

18) §-3=3% 19) 68-E-6%

20) 5§-45=1% 21) 75-28=6%-28=4f

22) 15%-135 =148 - 132 =13

23) 2%-1%=1% 24) 33-1§ =29 -15=13

Page 57, Practice
1) 3x%=3 2) IxX3=%

3) 8%+6%+2%=3% +6% +28 =118
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9) C=55+13=6% =7

ir

10) D= A + 6% =103 + 6% =10} + 6% = 162"

11) A

12)
13a)
b)

14)

15)

16)
17)

18)

19)
20)
21)
22)

23)

=16 3"—(8' + 3 g_ n)
=16 3" — 11 % "= g 2% 1"

320 = 13 sheets

X
i
It

B=8r+10r6%u+81+3|%u+6|
=35 6% "=3575"

1 3 1l
kerf=g x § = §

length of board =

3 il 1 1 3 _ o8 i E:] 4 6 _ 3 5"
3§ t2 +43+13+5=3 +2% +4 + 15 + 5 =105 =118

10355 + 10% + 12§ = 103&% + 104 + 128 = 1258 = 1263

= 21l _ o5"
=% =25

ol

7 x

1

4'x 12 = 48
(48 + 10) = 8 =58+ 8 =17}

I

7%

117+25 = + = x = 28 =501 = 5] strips

5% + 2% + 38 = 5% + 2% + 38 = 108 = 114"

i i _ 37 1 .8 _o5"
Qg x3=%X3z=9%=2%
8 1_8_18"
1X5=735=15

B dd dh M Gh S b B Oh £ b S Ah Mh AN A A MDD A Ah o A AT On s e am e o o—



