How to Multiply by Fractions

Multiplying by Fractions (1)

== [FETHE | dL of paint can cover % m”. How much area can % dL
of paint cover?

Area we can paint with | dL.

Area we can paint with % dL.

| m’ | m?
Area of board
f Al t of
T | B
¥ | 2
m

—t—t+— ——t—
s L o2 Wy , L2 | (@

3 3 3 3

Math sentence

4 2 4 X2

— X — = =

4 X2 _ 8
53 5x3 15

Multiply the numerators to equal the answer’s
numerator. Multiply the denominators to equal
the answer’s denominator.

2
3 &
0 5
2

8
Answer 5 m

oy

X

d
c

d_
¢ -

X

b
a

X

a

G4
.
m piece of &

: : . 4 : 3
|_1—| A | m piece of wire weighs 0 kg. How much will a 5
wire weigh?
Complete the
| kg _ kg number line
s R N diagrams and
S —— ( Ym|( Hm tables.
— kg » N b Yo
7 — ; 0 ( )
1 1 1 ) ) (kg)
o = R i | —
I T T T T T | 1 1 1 1 1 Length of wire | 1 1 "
001 23 4 1M g | 2 3 4 IGm C "
55 5 5 5 5 5 5 x( )
Math sentence &7
g_ —
Answer
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|_2—| A | L oil weighs % kg. How much does a % L of this oil weighs?
— L
| kg | kg
R ( Okgl( )k I
N N ( ) ( )

| 0 (kg)
< o (R oo :

_______ I'(L) Amount of oil

0

Math sentence

Answer

|_3—| A paver is a machine that can lay % km’ of pavement in | hour. How
much pavement can it lay in % hour?

. Q . Math sentence ) "
. : C )
— 0
0

Arte | | | (km?)

Complete © I I [ E
] L 1
the number Time | T (hour)
line diagram 0 ¢ 5 C
and table. x( )
C ) km? C ) km?
Answer

( ) ofanhour | ( ) hour

|_4—| Calculate the following multiplication problems. Simplify the answers
when possible. Leave the answers as improper fractions.

| o4 X _ 7.5 _ X _
O sxo=7" O 5= "
0 3 0 i

2 7 b b
0 x5 0O x7

9 7 3 3
O cx7 O o>
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( How to Multiply by Fractions
4 = 2 Multiplying by Fractions (2)

<2 [3Z0THB 1 There is a rectangle with a length of % m and a width of

3 , :
Tom What is the area of this rectangle?
3 m \
10 \
5 m
6 !
------------------------------------- - Im
+ This rectangle has |15 small rectangles with E 10x6 |
I | :
| an area of 757 m”. Therefore, the i
| 15 | =
| area of this rectangle is — m’ (or -— m?).: 10
1 60 4 1
. This area can be calculated by the formula | \: } } } } } :'
| | L2z 2 £ 5
1 of the area of rectangle. : 0 6 6 6 6 6 | (m)
Math sentence | | /
5 .3 _ 5x38 _ | ,

DO XX S |
éxlo_é\XT\zQ_ZF Answer Tm

Simplifying fractions by dividing a numerator and denominator by their
greatest common factors is easier to be done during the calculation. It
is also fine to simplify it after calculation.

l_l_l There is a rectangle with a length of % m and a width of % m. What

is the area of this rectangle? Calculate it by using the formula of the area
of rectangle. \

Math sentence

o[+~
3

\Q|+\
3

% m How many rectangles with the U 5

S
vy

Answer area of m? are there?

9Xx8
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SpEXxamplejrs

1 L of water contains 3

minerals contained in

3 g of minerals.

% L of water?

Amount of

How many g of

minerals

water

1
1
1
: Amount of
1
1
1
1

Answer

|
% 9

|_2—| | kg of potato contains —

in I_BO kg of potatoes?

S L of water.

How many L of water is contained

Complete the
number line
diagrams and
tables.

l x( )

Math sentence

Water

\

L

Potatoes

x ( )

(kg)

Answer

. | 4 .
|_3—I A machine can run for 5 of an hour on | L of oil. How long can the
machine run on 3 L of oil?
Math sentence (
0
Time i
Amount |
of oil I
0 (
( )hours ( )of an hour
( YL | ¢ Hi
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SplExamplell % L of water is needed to cook | kg of rice. How much

I (kg) 5! 2%2%
{
L %5 #
0 2 |
L | I —_
Water ! ! ! L | 2 L .
Rice | { { (kg) 2
0 T 2lg_ 12 | kg 25 kg
12 5 5
| > t
Math sentence 6
| 2 3 12 3 X2 |8 3
— X 2 — =— X — =——"=— —_—
| 2 5 5  2X5h 5 or 3 5AnswerﬁL0r3iL
@{@@ | 0 °

How to Multiply by Fractions

Multiplying Two Mixed Numbers

water is needed to cook 2 % kg of rice?

T
I MNENEEN s
—L—‘-\—-»

Multiply two mixed numbers: (a mixed number) X (a mixed number)
Change both mixed numbers to improper fractions. Multiply both numerators to get
the answer’'s numerator. Multiply both denominators to get the answer's denominator.

I_I_I

it go when it has 3

My motorcycle can run 3 % km on | L of gasoline. How many km can

9 L of gasoline? Complete
__________ the number
:::3:;::: line diagrams
-3 =2 km--
Slainial Inkniiate .} and tables.
‘ FIzzzzoozzs
IR ettt I e e o e e
¢ ——+—+++-+++ -+-+-+-+++-+-+-+-++-++++++—++-++++++++++++++ ) km| ( ) km
Ogtaesere! O 0Fossaags | TFFITTTFe 2 iipitptfid Siigiptyitis 4 (L
( )L ( )L
[
Math sentence ( ) x( ) ( l )
0
Distance i i i (km)
1 1 1
Gasoline | } } L)
0 « ( )
IR
Answer
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2

|£ lhave?2 :—£ a of farmland. | need 3 % kg of fertilizer per a of the farmland.

How many kg of fertilizer do | need to fertilize all of my farmland?

Math sentence ( ;X ) (l)
0

Fertilizer

Area of
farmland

-
3

’x(>(

( ) kg | ( ) kg

Answer

A | m hose weighs |

g U . Math sentence

O
uyr

Comeplete
the number
line
diagram
and table.

—
L&

kg. How much does a 10 2 m hose weigh?

3

[

( )
0

Weight i

x( )

|

|

| |

Length }—}
0 ( )

’ x( )

( Dkgl|C kg

C  )m|( ) m

Answer

Calculate the following multiplication problems. Simplify the answers

when possible. Convert improper fractions to mixed numbers.

=X ==

Al ogsceyn
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]

[]
Uey 5y, U0 00 L~
Bl nly 00 Ny

02%><2%

Improper fractions are convenient for ol
calculations. On the other hand, G ——
mixed numbers make it easy to

imagine the size of numbers.
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How to Multiply by Fractions

Multiplying Whole Numbers by Fractions

< [3EIE  Calculate 2 X %

2 — B
T
7 | | | |
- 2o 222 e L2
| | X
o S 121, 3 _2X3 _| 6
CxO —
@ ®
. . 3
When we consider 2 as T »We can use If we consider it as - X 2, we can use
the formula of the following rule, too.
d _ bxd
@ X ¢ Taxc Qa=0x4
N N

Calculate the following multiplication problems. Simplify the answers when

possible. Leave the answers as improper fractions.

0 s-i-H0-00[
00000

30
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How to Multiply by Fractions

G-

Multiplying Decimal Numbers and Fractions

J

~ €5 Calculate 0.3 X%
N 3 _i3!, 3 _3x3 _|9
A 03X 5 =101 7 = Tox7 | 70

We have already learned that decimal numbers can be changed into fractions by using

denominators of |0, 100, and so on.

b  d

3 , we can use the formula of — X —
10 a (o

_ bxd

When we change 0.3 into
axc

I_I
L
when possible. Leave the answers as improper fractions.

MENERENENN U LML

(1) o.3><7_ﬁ><ﬁ_ﬁxﬁ_D (2) o.wzzﬁxﬁzgxgzE
00-8X% (4] |.6x%
QO.QxQ% (6 ) |_2x|%
(7) |%x|.5 03%x0_8

Calculate the following multiplication problems. Simplify the answers

5
3_25,3 X3 _15_
O 25xF=2xF =22 =L=15
|
2230
3 _8 3 _38X30_24_
GO-8X4—|OX4 70 _|_24
%
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<o [3EIE 11 Calculate % X % X %

| |
X 8. 10
|
This type of multiplication is an application of  \When we multiply several fractions, multiply
the following formula: all numerators together to equal answer’s
b,d_bxd

a C aXxc numerator. Multiply all denominators
| together to equal the answer’s denominators.

I_I—I Calculate the following multiplication problems. Simplify the answers
when possible. Leave the answers as improper fractions.

BEmdB 2 Calculate 0.2 X % x 3

®

N
o|°3x\

|
Decimal numbers 02 X % X 3 = \?@\5; |4>:<3|
5

and whole numbers

can be changed .
3 Convert decimal numbers and
into fractions.

whole numbers into fractions and EX d _ bxd
Then we can multiply. Remember, 3 can be a c axc
calculate this written as 3
problem. |

Calculate the following multiplication problems. Simplify the answers.
Leave the answers as improper fractions.

O 2x5xs6 @ 04 x—4x3
€ 03 x2x4 O s x2->x06
3 x5 6% 0

32
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[ How to Multiply by Fractions A
[
4 7 Using the Properties of Operations ()
J
— Instruction For multiplication, there are four important properties of
operations:
® axb=bxa
@ (axb) xc=ax (b xc)
® (a+b) xc=axc+bxc
@ (a—-b) xc=axc—-bxc

wm By using properties of operations, simplify the math
sentence and calculate.

e i) 6
(8 *%)*5
22 Student A e o(E2) Student B e
(7 .5\ 6 _T7x5 6 i (7 _5\_6_7_(5_6
(gxc)xs—smx5 (?X?)XF ?X(?Xﬂ
7 |
B, 6 _%xe [T _7 5x%6 _[1
48 5 ?28 X\‘??\ 8 -8 B X5 | 8
| |

/

He calculated it normally in order from the She calculated it by using the properties
. beginning of the math sentence. . | of operations, especially the above 2.

e The method that Student B used is easier to calculate because there are not large

L4
numbers like “35” and “45” in the math sentence.

ﬁ
Simplify the following calculations by using the properties Think about which fractions .

of operations and calculate. Simplify the answer.

0 (+<3)<% 0 (534
(08 Bx(548)
0 +(3+7) S

D

should be multiplied first.

33
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How to Multiply by Fractions

Using the Properties of Operations (2)

of operations, especially (3 in the
. previous page.

By using the properties of operations, simplify the math
sentence and calculate.

TX 5+TX7
Student A Student B
3 3 n_3 3 3, 7_3%5 3x7
4><5+4><7_4><(5+7)4><5+4><7—4+4
3 9
_3 _3xM_9_ _15.21_36_9 _
_4x|2_?—|—9 —4+4—YIK—|—9

 He calculated it by using the properties She calculated it normally according to the

i 1 given math sentence.

The method that Student A used is easier to calculate because there are
not large numbers like “21” and “39” in the math sentence.

I_1_|

Simplify the following calculations by using the properties of operations

and calculate. Simplify the answer and leave them as improper fractions.

To solve Problems (3),(4),(7) and (8), (4 of the properties of operations can be used.

I I
o?X'H'gXH

b 4
© 5 x16-5x7

0,2 10

|
CRARA
18,20 18,7
[ERVEIRERYE

34
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LZ_I What properties of operations ( from (1) to (4) on page 33 ) can be used
in order to make the following problems easier to do? Write the

numbers ( (D to &) ) in the |:| and calculate them by using that property
of operations. However, there are some in which the properties of

operations cannot be used. In this case, write X in the |:| )

|2 5 5 5

9 9
(c) 13 XT+ | | X

(9) —X25—%x|2

Let's Try!

o TR ) e Cc cm

| This property of operations: “(a+b) Xc=aXc+bxc"

i is easy to understand if we think about finding the area acm | a x ¢ (m)

of a rectangle showed on the right; bcm: b x ¢

In the future, we will also learn “(a+b) X (c+d).

i Let's think about what the math sentence e e dem e

: looks like when we expand this formula. ’ ;

: aem a X ¢ (cm?) a % d(m?
b cm b X ¢ (cm® b x d (ecm?
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How to Multiply by Fractions

4

Reciprocal

Think of a reciprocal as the numerator and
denominator switching numbers.

For example, 6
The reciprocal of ¢~ is 7 .
The reciprocal of 4 which can be written as %

4

When multiplying a number by its reciprocal, e
the product is always |.

<@ Instruction The reciprocal of a number is | divided by the number.

5 6

<= [FEE  Find the reciprocals of each of the following numbers.

5 7 _ 7 |10
o 5 O o7-7 7
o To find the reciprocal of a decimal, convert it to a fraction
N first. In the above case, 0.7 is converted to I7_O first.
Find the reciprocals of each of the following numbers.
2 3 |

1 (2 s 0 -
0 O s O »
O 56 0O o03-- O o57="7

0.3,0.57 and 2.1 | converted?

36

o
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Water

\
2
3

will the faucet give in % of an hour?

(m?)

Time

Math sentence

\X
3

2
377

|
3X6.
3

(hour)

~ [3EE A faucet gives % m’ of water in | hour. How much water

md

2
3

——of an hour
6

| hour

Answer % m

4

3

|_1—| | m of metal pipe weighs

Math sentence

Weight

Length

I_z—l

One m of cloth costs 240 zeds*.

cost? (* “zed(s)” is the fictional currency unit.)

Math sentence

Cost

4
m pipe weigh? &

Length

3!

|2 Anoutdoor pump gives

4 L of water per minute.

|7

] 4

5
% kg. How much does a 5
) Complete
CoC ) kg|C ) kg| the number
’ line diagrams
) m | ( ) m
- and tables.
¢ 5 ¢ "
| Answer
How much does 2 % m of this cloth
’ x( ) l ( )zeds|( )zeds
(I) | ( | ) (zeds)
| | | ( ) m|( ) m
! ! !
! ! ! (m)
C
oy
Answer

L of water per minute. A house faucet gives

If the pump and faucet are running for 10

minutes, how many L of water will we have in total?

Math sentence
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Answer
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How to Multiply by Fractions

Review

Calculate the following multiplication problems. Leave the answers as
improper fractions.

0 x5

L

e I%xl%

Simplify the following calculations by using the properties of operations
and calculate. Leave the answer as improper fractions.

0 (43S iyt
Q%x5+%x7
e%x%—%xu
3

Find the reciprocals of each of the following numbers.

(2 O 53 0O os

3
4

o
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Lln_l Find the following area of a rectangle. Write the

math sentence and calculate it.

/

8
g m

\

Math sentence

Answer

L5_I There is a hose that weighs % kg per metre. How many kg does 3
of this hose weigh?

3

Complete the

-

S
I

number line
diagrams and

tables.

(kg)

(m)

=\
() kg|C ) kg 2
( )m [( ) m
s | G l
| 0 () C )
Ba=——E === e }———4 i
0 % % Lm0 % % \ \%|% 22%2% 33%3% 4 (m) Lengthi E E
0 « )
( )
Math sentence ] x( ) '
Answer

5
m of the cloth per minute.

L6_I A weaving machine can produce |
2

machine can produce

machines, how many m of cloth can we make in 60 minutes?
Math sentence

Answer

m of the cloth per minute. Another

If we use both

L"l_l Calculate every math sentence when the has |
the number from 2 to 20. Then answer the |

following questions.
o List the numbers whose product was a whole number.

Answer

P

________

9 What do the numbers in your answer 0 have in common?

Answer

o
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