Number 1b

Fractions, decimals and percenatges

Let's think about the size of divided parts

Do you ever have to divide
something into equal parts?

o

~/ Making a menu card My graphics project
{f. inFood Technology
Jon Matthew

ey
@i

-

When something is divided into two equal parts, the size of one

part is called one half of the original size and is written as 1 .

2

For example:




Number 1b

Fractions, decimals and percentages
Let's think about fractions ...

Original size

One hal

[~]]-
[I-

[]

LI

Use your diagrams to:

1. Find the missing numbers in these equivalent fractions:

1

) ? ? ? b) 1 ? ? ) 3 7
a _ = - = - = — - = - = — C _ = — =
4 8 16 4 8 16 4 8 16
2. Place the fractions in order, smallest first:
5 5 1 9 3 11 7 1 3 13
a) P B I b) AR Y B B B
8 16 4 16 8 16 8 2 4 16



Fractions

Sarah's working for 2(a)

G gy
b0 i
\\i‘j s eaSy l)c yOM use H’lve d)’aw[“j_y.
Sarah
- ]
4 16 8
=1 5
16 8
So the correct order is
1 5 3 9 5
416" 816" 8
i::‘. It's easy if you work in small squares.
N
Matthew

1
@ Can you explain what Matthew means? ]

Alice's working for 2 (b)
M3 14 18 3 12 13

16 8

(= -8 p s

16" 2 10 ¢ 16 16

So, in order smallest first
1,11, 3 13 3

—/ — 7

Z2 16 ¢ 16 38



Fractions

Fractions

A fraction is generally thought of as part of a whole but it Is probably better described
as a collection of equal parts.

For example in the fraction, 3 , the denominator (that's the number on the bottom)
4
tells you we have divided a whole into 4 equal parts. The numerator (the number on

the top) tells you have many parts we are counting — in this case 3.

Amber's question

| have 40 sweets left in my sweet box. 3 of them
are red. 8

How many red sweets do | have?

40
S S| 5| 5|5 |55 |5 Divide into 8 equal parts.
- 5 5 5 5 5 Three boxes will give you g .
3
So gof40=3x5=15

There are 15 red sweets.

Evie's question

| bought 24 flowers for my mum. % of them where white.

How many white flowers were there?

24

8 8 8 Divide into 3 equal parts.

Two boxes will give you 2,
3

16

2
So § of24=2x8=16

There are 16 white flowers.



Fractions

Fitness test

- . .3 .
1. There are 75 pupils in the Junior choir. — of them are girls. How many boys
5 [\

are in the Junior choir?
3
2. Alison bought 16 eggs and used 2 of them. How many did she have left?

3. There are 40 books in the fantasy section of the school library. James has

read 2 of them. How many fantasy books hasn't he read yet?
8

1
4. Juliette has 60 counters. 3 are red, 2 are blue and the rest are green. How

many green counters has she got?

5. Trevor spent% of his savings on a new computer game. If he had £24 left,

how much had he originally saved?

Measuring a line

7X have been asked to estimate the

distance around the goal circle on their
netball court in metres. They are not @)
allowed to use a ruler or a tape measure.

.E- A
!‘li #  We could pace it out. My
"> paceis about half a metre.

Jon We could use our shoes as a measure. My shoe
length is 25cm that's a quarter of a metre.

)

Using Alice's idea, what is the length of this line in metres? J

STEAT
o .“’”Mﬁ
s @ &Y
S/

\\:z The line is 5 shoe lengths long. So we could say its > m long.
Sarah 4



Fractions

ﬁ ~ 4+  Thelineis > m long.
& 4

Sarah

3
[p What do you think Evie was going to says? ]

Three types of fractions

As you can see, sometimes the numerator can be equal to or bigger than the
denominator. These fractions are called improper fractions.

Fractions where the numerator is smaller than the denominator are called
proper fractions.

As Evie noticed, you can write improper fractions in a different way.
For example 2 can be written as 11 . This is called a mixed number.
4 4

Fitness check

1. Write these improper fractions as mixed numbers:

b) 2 ¢

3

) 11 f) 13

6 3

a) 7 5 4 9
4 2 4

2. Write these mixed numbers as improper fractions:

a) 13 b) 21 o 33 a) 5% o 12§ 42
5 6 8 7 9 3



Fractions

Addition and subtraction of fractions

Wow, | only spent 3 of an hour on my homework. " i
4

4
o
Matthew
4
Together, how long did Amber and Matthew
spend on their homework?
PSS Sarah's solution
fiit 1!"-"1
\‘: 4
O 3 I
Sarah == —
4 4
+ 3 10
— L = - =
¢ 4 ¢
A 1
0 _2-72=—
¢ ¢ 2
1 .
They spent 2 —2 hours a{fojaﬂ\er on their homework
Fitness test
Work out the following: .
1. 23+3l 4. 4E+2ﬂ
5 5 7 7
2. 42 - 21 5. 12 - E
4 4 8 8
3. 21 .42 6. 5+ .12
3 3 9 9




Fractions

Jon's question
Pt 1 1, 0
TR | ate = of my chocolate bar today and gave = to Alice.
e ;

A, A
5\\\ What fraction of my chocolate bar is left?

Jon

{8 P

At .

f{ic‘fiﬁ_ It would help if we knew how many
WA squares of chocolate were in the bar.
O~

Sarah

5
How many squares of chocolate could there be in the bar? ]

12 would work ﬂ
,
So would 18 3

Alice p,
‘M
Matthew

Using Alice's suggestion of 12
squares, try to answer Jon's question.

Amber's working

So 2 squares [eft, that (s

6
@ What difference would it have made if you had used Matthew's idea? ]




Fractions

What size chocolate bar would help you to work out ...

1. i+E 4.1-l

4 8 8 2
L 1,7 . 4.3
4 12 "5 10
, 2.2 . 5.7
3 5 6 12

7
% Use your ideas to complete the calculations above ]

Half is in the middle

In each of these diagrams % is in the middle. Find the missing numbers:

Nk ——
Srlw ——

?
| | |
| | |

3 1 ?
8 2
| | |
| | |
? 1 7

2 8
| | |
| | |

2 1 ?
12 2

8 i
What do you notice about your results? }




Fractions

Let's investigate fractions of equal size
IR

oy 2
vae

... Equivalent fractions are different ways of representing fractions of the
4 samesize.
Evie For example the shaded areas ...

8 2 18

16 4 36
... pictured here are different
ways of representing the same
fraction.
So they are equivalent
fractions.

32 1

64 2

9
@ Draw three more fractions that belong to this family

Look at this list of fractions.

1 4 3 9 1 15

’ ’ 7 7 ’

16 10 36 40 60
a) Which of the these fractions are equivalent to %?

b) How did you decide which were equivalent?

. . . 1
c) Write down two more examples for fractions equivalent to e



Fractions

Generating equivalent fractions

#% |Is there an easy way of generating equivalent fractions without
e .
X actually drawing them?

Sh

I\
Matthew

10
@ How would you answer Matthew's question? ]

%

h Sarah's explanation

Agdaln
we 8
‘j; The d{ajraw\ below shows how to generate e7uivaf42mf Fractions.
Safah x 9
x4
B S
¢ 16 3
x4
x 9

You just mu{fipfy the vumerator and the denominator Ey the

same number each time

Use Sarah's idea to find 3 more equivalent fractions in each of these cases:

g 12,5,
3 6 15 75

o 208 . 4, 4
5 20 10 100

g 1. 14,35, 70

10 20 50 100



Fractions

Look at this picture

What fraction of the grid is shaded?

How many different ways could you express this?

40 Wee 20 4 ﬁ 2
- A/ — J— ) -
100 50 10 1;;\\ 5

NE \
Jon Matthew

11
@ Which would you say is the simplest way of writing the fraction? ]

Writing fractions in their simplest form

As you can see fractions can be written in different ways.
We can simplify a fraction by cancelling any common factors.

Sarah's explanation

re/

?;;tfi?iﬁ 20
o 2 2 Divide tup and bottom by 2
qﬂ\ 196_ 50 vige ofam oow\y
Sarah 50
4
26" 4
; = F Divide fo? and bottom Ey 5
10
24 2
To = o Divide fop and bottom by 2
5

25 the simplest form as 2 and 5 have o commmon factors
5



Fractions

Let's think about multiplying fractions by whole numbers

Amber and Matthew are delivering leaflets to publicise their @
&
Mother's new business venture. They have 300 leaflets to deliver %
and estimate they can deliver 60 leaflets each hour. "
Matthew

1. What fraction will they deliver in one hour?
2. What fraction will they deliver in 2 hours?

3. How long will it take them to deliver all 300 leaflets?
Evie's working

Tl«ey will deliver 120 leaflets per hour between them.
As a fracf[ow that s

120

300 30 5

[ 2 hours they will deliver twice as many, so that is
2z 2 4

5 5 5

Tl«wy will then have delivered 240 (eaflets, so fhey
have 6O [oft.

That will take another half an hour.

So it will take then 2 and half hours af{'ojeﬂ\er

12 Z

#;

X
ALY
Ol

So multiplying fractions by a whole number is easy.

¥ Just multiply the numerator by the whole number and leave the
(NN denominator alone.
Jon
For example
2x2
2x 2 =22 4
5 5 5
ey
A 5x3 15 3
N So5x— = —/ = — = 3~
4 4
Sarah



Fractions

Fitness check
1. Write these fractions in their simplest terms. '
8 12 20 60 55 ‘v
(@) — (b) — (c) == (d) — (e) ——
10 18 24 100 100
2. Write these as equivalent fractions with a denominator of 100

3 3 9 17 22
(a) 2 (b) c (c) 0 (d) P (e) 20

3. For each pair of fractions
a) Write down the fractions with a common denominator
b) Put the fractions in order, smallest first
c) Write down another fraction that fits between in size order

.1 1,3 1 .1 7 .2 3
) B (Bl U0 B 12

4. By using equivalent fractions where necessary, calculate

3 1 3 1 3 1 3 7
— + = (b)) = + — -+ — (d) — + —
(@) 10 2 (5) 5 10 (e) 8 2 (d) 10 20

5. Calculate the following. Write your answer in the simplest form.
2

<0)5><% (b) 7x§ (c)Zx% (@) 3 x ¢ (e 6X§

6. Calculate the following. Write your answer in the simplest form.

(a)3x1% (b) 4x2§ (c) 5x§ (d) 6x4§



Fractions

Comparing results ...

Alice is determined to get into the 3 :T
netball team this year. e
She has been regularly practising her
shooting and every Monday she takes a
number of shots and records her

results.
Her records for last month are shown
below.
Week ® goal scored ® missed Goals | Attempts

® | ® 3 5
SENCRRCRN) 5 8
XN DN DN DN DI ®| 7 10

DX XD
XN D DX
DD DD
@ DD

12 |
T) On this evidence, would you say Alice is improving? ]

E’; V' Alice scored the most in week 3

... but she also missed the most in week 3. ‘ ,_,!

e
Matthew

;:/\ The fraction of goals scored out of the number of shots was
AN

Jon' i E 7 i

7 ’ ’

58 10 4

13
@ Does this help you to decide? ]




Out of 100...

We need to be able to compare these fractions

3 5 7 3

7 7 7

5’8 10 4

We could use percentages. That means “out of 100”.

Amber's working

i N
Week 1 i = ﬂ = L0%
5 100
x 20
x5 x 2.5

Week 2 é_—_ E_—_ﬁ = L2.5%

— A

l/\/.g,equ E = ﬁ = }5%
¢ 100
~—%V

x 25
So Alice s jeh‘iwg better!
Fitness check
1. Ajumperis made from 65% acrylic. The rest is wool. What percentage is wool?

2. 48% of the pupils in 7X were absent at least once this year. What percentage of &
pupils were not absent.

3. Inan opinion poll for the election, 42% said they would vote for the Blue party,
37% for the Red party and the remainder for the Yellow party. What percentage
said they would vote for the Yellow party.

4. Convert these fractions into percentages

1 4 6 13 18
(a) 2 (b) © (c) 0 (d) >0 (e) 20




Finding percentages of ...

Working with percentages

Percentages are another way to work out parts of a quantity. Per cent actually means 'out of 100',
so 50% means 50 parts out of 100. In other words, finding 50% of a quantity is the same as finding

%of a quantity. Finding 25% of a quantity is the same as finding % of a quantity and so on.

In each question a decision on the 'unit' of measure has to be made as illustrated below.

| 50% 1(|)0%
I T 1

(2 units)
| 25% 50% 75% 1(|)O%
| t t t |

(4 units)
| 20% 40% 60% 80% 1(|)0%
I T T T T 1

(5 units)
| 10% 30% 50% 70% 90% 1(|)O%
I 1 1 1 1 1 1 1 1 1 1

(10 units)

1% would mean drawing 100 boxes and probably isn't the most sensible approach!

14
@ Explain how you can use these ideas to find 60% of £160. J

Jon's working

S8
)

AN

e

L : £150 :
IR R

60% - that's 3 boxes out of 5
160 + 5 = 32

3x32=96

So 60% of £160 = £96



Fitness check

1.

9. Of the cars that failed the test, the Ministry of Transport reported the reasons for failure were

a) Find the percentage of the cars that failed for a) brakes b) lights and c) emission for
each garage.

Will collects stamps. Altogether he has 540 stamps. 30% are European.
How many European stamps does he have?

&

Bryony earns £1200 per month. She saves 20% of her money each month.
How much does she save in 6 months?

Arsenal's stadium holds 60000 people. For the final match of the season it
was only 75% full. How many people were in the stadium?

Which is greater: 40% of £400 or 60% of £3007?

Alice scored 45 out of 60 in her latest Science assignment. What is this as a
percentage?

Matthew scored 48 in the same assignment. What is this as a percentage?
Amber scored 54 in the same assignment. What is this as a percentage?

All cars over 3 years old have to have an MOT test once a year. When
analysing the test results of 3 garages in a local town the Ministry of
Transport reported the results in the table below.

Garage I\;?‘rcr;l:;tesr Passed Failed
A 400 320 80
B 450 315 135
C 550 330 220

What percentage of cars failed at each garage?

as follows:
Garage Failed Brakes Lights Emission
A 80 40 30 20
B 135 81 54 27
C 220 165 88 44

b) Why does the total reasons for failure not equal the number of failures at each

garage?




Making connections

Let's investigate the connection between fractions, decimals and

percentages
The term “percent” is simply another name for hundredths.
For example, think about the number i .
4

How can we write this as an equivalent fraction with the denominator of 100?

Evie's working

x 25
375 sy
4 100

~—_

x 25

But 12 can be written as 035 as a decimal
100
So #5% and 0.35 are just different ways of writing the same

MMP\ALQY.

Fractions, decimals, percentages

1. Convert these fractions to percentages and then into decimals.

) = ) ~ T
a5 10 s
g1 s oo
A ) o 75
1 1 37

C — = k —
b 8 3 R
R h o2 y ¥
10 5 50

2. Convert these percentages into fractions in their simplest form and into decimals.

a) 40% d) 35% d) 18%
b) 80% e) 55% e) 46%
c) 15% f) 95% f) 91%

3. Convert these decimals into percentages and fractions in their simplest form.

a) 0.2 d) 0.85 d) 0.125
b) 0.45 e) 0.54 e) 0.385
c) 0.65 f) 0.86 f) 0.875



Making connections

Amber's working

0.2 means two teuths, so that (s . T
10 5
0.45 means 4 tenths and 5 hundredths or 45 hundredths, so that (s 45 . 3

100 20
0.125 means 1 tenth, 2 hundredths and 5 thousandths or 125 thousandths,

5o that is 122 - 5 _ 1
1000 40 8

Alice's working

0.2 means two teuths, so that (s £ o O e
10 100
0.45 means 4 tenths and 5 hundredths or 45 hundredths, so that (s 45 - 45%

100
0.125 means 1 tenth, 2 hundredths and 5 thousandths or 125 thousandths,

. 12. .
so that (s 125 _ —5 = 12.5%
1000 100



Number 2b: Mastery questions

1.

In a survey 30 pupils out of 45 felt that they should have extra PE lessons. Write this as a
fraction in its simplest form.

4. Work out % +

A B C D
30 3 6 2
45 4 9 3
. 3
2. Find = of £36
4
A B C D
£9 £18 £27 £48
3
3. Workout 4 x g
A B C D
12 3 12 23
20 20 5 5
1
8
A B C D
2 2 5 5
8 10 16 8
13

5. Write

~2 as a mixed number in its simplest form.
6

N | W

N | —

A=

AN~




Number 2b: Mastery questions

6. What fraction of this picture is yellow?

W
USEIEN

N | =

3
4

7. 40 Year 7 pupils were given the choice of playing soccer, basketball or hockey. The
results are shown in this pie chart. What fraction of the pupils chose basketball? Write
your answer in its simplest form.

Hockey 4

Soccer 20

Basketball 16

A B C D
16 16 2 4
24 40 5 10

3 4 5 6

2757478

(VRN
oo
(N

N | W

(RN
wn |
o0 |
N | W




Number 2b: Mastery questions

1 1
9. Whatis Z + g ?
A B C D
2 3 1 2
8 8 12 12

10. Which of these fractions is not equivalent to i?

11. What is

A B C D
16 3 60 27
24 4 80 36
3% -1 % ?
A B C D
SR S
12. What is 60% of £60?
A B C D
£40 £36 £60 £66
13. Write 2% as a decimal.
A B C D
0.02 0.2 2.0 20.0
14. Write 35% as a decimal.
A B C D
35 0.35 0.7 0.07




15. What fraction is exactly half between F

3

Fractions, decimals and percentages 2b - Mastery

and 0.68? Write the answer in its simplest form.

A B C D
o4 32 16 0.64
100 50 25
3
16. What is 20 written as a percentage?
A B C D
3% 6% 15% 60%

17. Look at this picture. What percentage is yellow?

A B C D
3% 12% 25% 30%
18. Work out the difference between % and 30%.
A B C D
2.5% 5% 7.5% 10%
19. What is 0.465 as a percentage?
A B C D
4.65% 46% 46.5% 465%
20. What is 15% of £807
A B C D
£8 £12 £15 £20
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