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1. Fractions as part(s) of a whole - part 1

Question 1

State what fraction of the whole area of each shape is shaded.

a) d)
Regular octagon.
Square.
Fraction shaded = Fraction shaded =
b) e)
/ 4 4 ]
¢ t g
4N
?
Regular pentagon. Rectangle on square grid.
Fraction shaded = Fraction shaded =
c) f)
| %
I~ / Rectangle on square grid.
Regular hexagon.
Fraction shaded = Fraction shaded =
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Question 2

State what fraction of the whole area of each shape is shaded.

(There is more than one correct answer. ©)

a)

B R R TRt vecee
b - R
seesssescssssssesversree sevee
D R R R

1Illlll,'ll|l.ll..ll.llllL

coodhoosesccedihocscsscesihroce

Rectangle on square grid.

Fraction shaded

b)

b - - - -
sreadecscssana deeseseans deeee
e ———— - - - - - -
B . R . $eeee
ceesbecccsncnn deeeernens boeon
A o A D A - 3
coosffoecescecs oeccrcee foeee
b T T - -
eeesdbrcccecnee 4eecascans Sesee

.............................

.............................

Rectangle on square grid.

Fraction shaded

¢)

llllllllllllllllll

Rectangle on square grid.

Fraction shaded
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Question 3

Write in the missing numerators that make each statement true.

2
a) - = - = —
3 6 12
2
b) - = - = —
3 9 18
3
¢) - =" - = —
4 12 36
3
d) - = — = —
4 20 100
5
e) - =" — = —
8 24 32
3 — —
"7 T 2 T e
Question 4
Write in the missing denominators that make each statement true.
2 4 8
a 2 = - = =
) 5
1 7 21
b) - = - = —
4
3 15 30
c) - =" — = —
5
5 30 35
d) - = —= = —
6
3 21 27
e) - =" — = —
8
6 24 54
h oz =
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2. Fractions as part(s) of a whole - part 2

Question 1

a) Shade 1—2 of the whole rectangle (on square grid).

b ]

Notice anything?

b) Shade % of the whole rectangle (on square grid).

Notice anything?

¢) Shade 2—80 of the whole rectangle (on square grid).

T T Ep—
R L LT —

hecvcccncnna

Notice anything?

d) Shade % of the whole rectangle (on square grid).

Notice anything?

e) Shade % of the whole rectangle (on square grid).

Notice anything?
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Question 2

Write in the missing numerators that make each statement true.

12
a) —_— = = = —
18 9 3
b) —_— = —_- = -
12 6 3
8
¢) —_— = — = —
20 10 5
5
d) — = —
20 4
12
e) - = -
21 7
18 .
D T T 7
Question 3

Write in the missing denominators that make each statement true.

14 2 1
a) —_ = —-= = —

42

15 5 1
b) = = = =

60

42

0 T -

12 3
H @ 2— = =

16

30 5
e) —_— = -

36

60 _ 12 _ 4
b 75 = o
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3. Fractions as part(s) of a whole - part 3

Question 1

The region between two circles that share the same centre (concentric circles) is called an
annulus.
You can see an annulus, coloured red, in Figure 1.

Figure 1.

Below are two concentric squares.

The region between two concentric squares does not seem to have a name, so henceforth such
a region shall be named squannulus.

I 1 . .
Your job is to colour exactly " of the squannulus, in the most creative and colourful way you

can.

. . 1
Some more squannuli are provided on the next page so you can cut loose and colour exactly "
of the squannulus in a variety of different, colourful and creative ways.
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Question 2

Below are two concentric equilateral triangles.

e The small equilateral triangle has side length of 1 unit.
e The large equilateral triangle has side length of 3 units.
e The corresponding sides of the small and large triangle are parallel.

e The triangles’ common centre is marked with a blue point.

The region between two concentric equilateral triangles does not seem to have a name, so
henceforth such a region shall be named triangulus.

Your first job is to colour exactlyi of a triangulus, in the most creative and colourful way
you can.

. 1
Some more trianguli are provided on the next page so you can cut loose and colour exactly "
of the triangulus in a variety of different, colourful, and creative ways.

. . 3 . . .
Your second job is to colour exactly " of a triangulus in a symmetrical manner.

Make it lovely and colourful. The best one wins a prize! ©
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4. Fractions as part(s) of a whole - part 4

Question 1

Figure 2 shows a representation of a tangram puzzle on a square grid.
A tangram is a square cut into various shapes.

Figure 2. (Copies of this figure can be found on page 17.)
What fraction of the area of the square is occupied by the two smallest right triangles?

Question 2

Figure 3 shows two identical regular hexagons enclosed in a rectangle.

L 2 .

Figure 3. (Copies of this figure can be found on page 17.)

What fraction of the rectangle’s area is occupied by the two regular hexagons?
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Question 3

Figure 4 shows two identical regular hexagons enclosed in a rectangle.

Figure 4. (Copies of this figure can be found on page 17.)

What fraction of the rectangle’s area is shaded?

Question 4

Figure 5 shows a square with each side divided, identically, into four equal segments.

Figure 5. (Copies of this figure can be found on page 17.)

What fraction of the square’s area is shaded?
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Question 5

Figure 6 shows four small identical equilateral triangles packed within one large equilateral
triangle. The centres of each triangle are marked.

Figure 6. (Copies of this figure can be found on page 17.)

What fraction of the large equilateral triangle is shaded?
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5. Fractions as “for every”

Question 1

State what fraction of the total number of dots are blue.

a)

Fraction of
all dots that are blue =

e)
0‘. .‘.
@ @ 0
0.0 O.Q
® @ 0

Fraction of
all dots that are blue =

Fraction of
all dots that are blue =

b) f)
@
o‘o 0.0 0’0 %3
® 0
Fraction of ®
all dots that are blue = @ e ® O o
o0 o0
Fraction of
all dots that are blue =
c) g)
© 3]
® ® ® oo o0

@ @
® 0 ® 0
00 000
Fraction of
all dots that are blue =

d)

Fraction of
all dots that are blue =

h)
& @ ®
® & o0 ® 0
O 00 000 000
Fraction of
all dots that are blue =
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Question 2

a) Colour 3 of all these dots.

sge
98 © 93
O ogo O

=)

O

e) Colour g of all these dots.

e
OOO @ OOO
O O O O O
O O 0 O

O O

O

b) Colour g of all these dots.

f) Colour ; of all these dots.

& OOO 5 8@ 08 8@ 08 8@ 08
OO0 o OO 00~ 00~ 00
O O
c¢) Colour g of all these dots. g) Colour % of all these dots.
Q. Q. O O
OO O 0. 0 OO
O O O O OOOOOOO
OO OOO
O
O O 0O O 0O 0O
ONONONE, O 0O OO0
d) Colour g of all these dots. h) Colour g of all these dots.
o O O O O
O 0 O O o° 20
o 0000 g5
o O O O
OO OO OO OO
QO QG Q0 Q0O
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Question 3

Write in the missing numerators that make each statement true.

21 28
b) - = —_— = —
3 12 24
3
c) - = —_ = —
4 24 32
3
d) - = —_— = —
5 20 30
e) - = —_ = —
9 27 45
5 — —
b5 T 18 = 2
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Question 4

a) Colour g of all these dots.

OOO OOO

O
O O

e) Colour 1—80 of all these dots.

b) Colour g of all these dots.

OOO OOO

OOO OOO

OOO OOO

f) Colour % of all these dots, in a different
way than you did in part e).

OO000O
O000O
0000
OO000O
O000O
OO000O
OO000OO
OO000O
00000
OO000O

c¢) Colour g of all these dots.

OOO OOO

O O
O O

(. LI 6D €

O
O

d) Colour g of all these dots, in a different

way than you did in part c).
. O
(I
O OO O .
o. O
e 3 0
o O
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Question 5

Write in the missing numerators that make each statement true.

6 —
D 3
b 2 =
) 3 T %
9 1o T 5
6
H — = —
18 3
18
e) —_— = —_— = -
72 36 4
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6. Part of a group - multiplication
6.1 Way of thinking #1

2 X 10 = 20. We can think about 2 X 10 as,
2 groups of 10 objects.

We can represent it visually as an array, something like this,

or

Instead of wanting 2 groups of 10 suppose we wanted,

% of one group of 20 objects.

One way to think about this is that
we need 2 for every 5 of the 20 objects,

which can look like this,

So, we can write,

2x20=8
5

2 . . .
One way to calculate - X 20 (without a picture) is to:

e first figure out how many groups of 5 are in 20,
20+-5=4

e then determine how many objects in total are in 4 lots of 2,
4x2=8.
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Example 1

Calculate§ X 12.
2 %12
3

=2X4 (since 12 ~3=4)

Example 2

Calculateg X 42.
%42
7

=5X6 (since 42 =7 =6)

=30
Question 1
Calculate each of the following.
3412 2% 27
a) 7 X €) 3 X
2 5
b) - X 42 f) 3 % 56
2 7
c) - X 30 2) TR 77
d) 2 x 45 h) Zx 72
5 8

Page 25




6.2 Way of thinking #2

A different, but equal, way to think aboutg X 20 is as,

% of every one of the 20 objects.

Or in other words 20 lots of % (of a whole/object), which could be pictured like this,

. 40
In total we have forty, one-fifth pieces, or > can you see them?

Or, if we put the pieces together in wholes, we have 8 whole objects.

Convince yourself that all the red pieces fit exactly into 8 whole objects.

So, to calculate% X 20 we could do the following,
2% 20
5

_ 2%X20
T s

40
5

To calculateg X 42,
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Question 1

Calculate each of the following, using the method shown on the previous page.

a) 2x 15 d) 2x 12
3 6

b) 2 x 40 e) 2 x 24
5 6
2 2

C)§X45 D;Xl‘l-
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6.3 When there are left-overs
Suppose we need to calculate % of one group of 23 objects.
We do not have a whole number of groups of 5. ®

Mmm, the “2 for every 5” way of thinking is a bit tough. (But it can be done.)
So, let’s think about it as é of every one of the 23 objects.

Which could look like this:

How many whole objects?
The next diagram shows the start of moving the red two-fifth sized pieces around.

i
JIA000E

Convince yourself that there are
9whole red objects plus % of a whole red object.

2 1
So,gx23—9+§

9+ % is usually shortened to 9% (which is called a mixed number).
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So, to calculate % X 23 we could do the following,
2% 23
5
== (forty-six fifths)

Now calculate how many 5s are in 46 (to fill up the wholes),

46 = 5 = 9 remainder 1.

The 1 is, in fact, one-fifth of a whole of 5. Therefore, in this case, 9 remainder 1 = 9%.

So,
z X 23
5
_
= 9 remainder 1
_o!
5
Example 1
Calculate§ x 17.
2 X 17
3
34

3

= 11 remainder 1

=112
3
Example 2
Calculate% X 16.
3 X 16
5
_48
T s

= 9 remainder 3

o
5
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Question 1

Calculate each of the following, using the method on the previous page.

a) 2x 16 d) 2x 11
3 6
b) > x 10 e) 2% 17
4 7
2 3
C)§X19 D§X42
Question 2

Calculate each of the following, using the method on the previous page.
a) 2x15 c) 2 x 28
7 3

b) 2x 21 d) 2x 25
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7. Equivalent (equal) fractions - scaling up

Suppose a delicious block of chocolate is portioned so we can break it into three pieces of
equal size.

If we ate one piece on Saturday and one piece on
Sunday, then over the weekend,

we ate 2 of the block.

Instead, suppose the same block was portioned so we can break it into 9 pieces of equal size.

If we ate three on Saturday and three on Sunday, then
over the weekend,

we ate g of the block.

Instead, suppose the same block ... into 18 pieces of equal size.

If we ate six on Saturday and six on Sunday, then over
the weekend,

weatei—zoftheblock.

Instead, suppose the same block ... into 108 pieces of equal size.

If we ate thirty-six on Saturday and thirty-six on
Sunday, then over the weekend,

72
we ate — of the block.
108

In each case we ate the same amount of chocolate and so:

2= 2= 22 (of the block)
9 18 108

2
3

We can picture the amount of chocolate eaten like this:

Multiplying the numerator and denominator of a given fraction by the same number will
create a new fraction that looks different but that is equal to the given fraction.
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Fractions that are equal, but have different numerators and denominators, are called

equivalent (equal) fractions.

For example:

3 3x3 9  9%x5 45 45Xx9 405
4 4x3 12 12x5 60  60Xx9 540
3 9 45 . )
Y12 0 all represent the same amount of a given whole and ultimately the same number

on a number line.

We can create equivalent (equal) fractions by “scaling up” both the numerator and
denominator of any fraction by the same factor.

Question 1

Draw a diagram that illustrates that:

) 2 6 24 b) 3 12 24 C) 5 25 75
a) - =—m— = _— = — _ —= —
5 15 60 4 16 32 6 30 90
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Question 2

Make two different versions of each of the following statements.
A given fraction can only appear once in a set of four.
(Do not include any shown earlier in this section.)

2 14 2
V3=T=T=0 D3s="="""&
3 3 27
bI=TER =" ===
3 7 63
V5= TR Dy=-===-
Question 3
Each black square is hiding a digit.
In each statement, no digit is repeated.
Find as many solutions as you can for each statement.
a)!:!:L d)!:L:ﬂ
| | | [} | | [ 1 | |} |
| | [ 1 | n | [} |
R il & e ams
| |
e s
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8. Equivalent (equal) fractions - scaling down

We have learned that equivalent (equal) fractions can be created by “scaling-up” the
numerator and denominator of a fraction by the same factor.

News flash!

We can also “scale-down” the numerator and denominator of a fraction, by the same factor,
to create an equivalent (equal) fraction.

To do this we divide the numerator and denominator by the same number.

For example,

Note that both 3 and 5 are prime numbers and so we will not be able to find any more
whole numbers that will divide into both the numerator and denominator of %

Here is another example,

In this case, 11 is prime but 6 is not.
But there is no integer, other than 1, that will divide evenly into 6 and 11.
We say the greatest common divisor (GCD)* of 6 and 11 is 1.

* You might know the GCD by another name, the highest common factor or HCF.

If a pair (or trio or ...) of integers has a greatest common divisor of 1 (GCD = 1),
we say the numbers are co-prime.

Having a GCD of 1 is the same as saying the numbers do not share any common factors.

Here is one last example,
12 12+2

70 70+2 35
There is no integer except 1 that divides into 6 and 35, so we say that

6 . . . .
351810 its simplest form.

A fraction is in simplest form when,
the /argest whole number that will divide into both the numerator and the denominator, with
zero remainder, is 1.

Using different words to say the same thing, a fraction is in simplest form when,
the GCD of the numerator and the denominator is 1.
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8.1 Fractions with “easy” numerators and denominators

To reduce a fraction to its simplest form we can find a number that will divide into both the
numerator and the denominator, using our knowledge of the times tables.

Example 1

To find the simplest form of 2—94 we note that 3 divides into both 9 and 24, so:

Check that the GCD of 3 and 8 is 1, and it is, so z is in simplest form.

Example 2
To find the simplest form of ;—j we might first notice that both 18 and 24 are even.
Therefore, 2 will divide into both of them. So,

18 18+2 _ 9

24 24+2 12

Check to see if the GCD of 9 and 12 is 1.
It is not, as 3 will divide into both. So,

Check to see if the GCD of 3 and 4 is 1, and it is, so Z is in simplest form.

Note that every pair of consecutive numbers will have a GCD = 1.

Question 1
Write each of the following fractions in their simplest form.
20

6 8 12
a) 3 b3 ) d) %
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Question 2

Write each of the following fractions in their simplest form.

18
a) 5

28

b) 63

©)

d)

14
35
12
42

15
e) 4—5

28
56

f)

Page 38
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h)

45
30

80
16



8.2 Fractions to simplest form in one-step

Another way to reduce a fraction to its simplest form, is to find the greatest common divisor
(GCD) of the numerator and the denominator and then

divide both the numerator and denominator by the GCD.

We can use our knowledge of the times tables to determine the GCD.
For example, GCD(8 and 12) = 4 because 4 X2 =8, and 4 X3 =12, and 2 and 3 do not
share any factors.

You may have memorised some common ones.

For more challenging cases, we can use the prime factorisation of the numerator and the
denominator to determine the GCD.

Example 1.
Find the simplest form of 2—94 :

9=3x3and
24 =2X%X2X2X3andso
the GCD(9,24) = 3

Example 2.
. . 2
Find the simplest form of % :

42 =2 x 3 X 7and
90 =2x3 X3 x5andso
the GCD(42,90)=2x3=6

Example 3.
Find the simplest form of %06 :

90=2x3x3x5and
126 =2 %x 3 X 3 X 7 and so
the GCD(90,126)=2x3x3 =18

90 90+18 _ 90+2+3+3 _ 5
126 126+18  126+2+3+3 7
or

90 90-+18 _ 90+9+2 _ 5
126 126+18  126+2<9 7

Page 39




Question 1
Calculate the GCD of

a) 11 and 12 b) 30 and 42 c) 60 and 90

Question 2

Write each of the following fractions in their simplest form.

12 30 32 80
a) oo ©) 2 €) ¢ 2 3,
18 12 60 105
b d) 2 D 5% b 25
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Question 3

Calculate the GCD of

a) 54 and 180 b) 84 and 252 ¢) 231 and 315

Question 4

Write each of the following fractions in their simplest form.

54 231 351
a) — ©) 35 ©) S6

84 231 12345
b) — d) D s
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9. Improper fractions to mixed numbers
(fractions as division)

Suppose Kim said,

“Please give me eight-halves of a certain type of chocolate bar.”.

If the amount of chocolate was all that mattered, you might, quite rightly, give Kim 4 whole
bars.

. . 8
Eight-halves can be expressed as the fraction > and so:

8_4
2

Note that 8 = 2 = 4.

The fraction % is equal to the division, a = b.

So, twelve-fifths, or 1—52, is the same as 12 + 5.

So, we can reason as follows:

=12+5
= 2 remainder 2*

5

* The remainder of 2, is g of a whole of 5.

Fractions with a numerator larger in value than the denominator are called
improper fractions.

Improper fractions can be converted to mixed numbers using division, as shown above.

Example 1.

24 )
Convert ~ to a mixed number.

=24+7

= 3 remainder 3

_ g2
7
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Question 1

Convert each improper fraction to a mixed number.

17
a) ?

b)?

Question 2

34
C) :

d)7

Draw and shade suitable wholes that represent:

a) nine-fifths

b) seven-thirds c) —

Page 43
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Mixed numbers have a whole number part and a fractional part.

For example, 2 % has a whole number part of 2 and a fractional part of %

A mixed number is in simplest form when:
e the fractional part is in simplest form and

e the fractional part is bigger than zero and less than 1.

Question 3

Write each mixed number in simplest form, if not already so.

a) 37 ¢) 11 ¢) 9:

3 4 10
b) 5= d) 7+ n 87
Question 4

Write each mixed number in simplest form, if not already so.

5 7 14
a) 31 C) 45 e) 7;
4 9 27
b) 53 d) 10 85
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Question 5

Convert each improper fraction to a mixed number in simplest form.

a)z e)? i)%2
b) 2 O~ N
0 = k= K =
d = h) 2 h
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10. Jamie wondered ...

Question 1

After completing the previous section, Jamie wondered about g .

“Is 2 a fraction?”, “If g is a fraction, what does it represent?””, Jamie wondered.
Do your own wondering and then have a chat with some other people about g .

What did you conclude about g ?

Question 2
. 5
Jamie also wondered about 5
: ) 5
Do your own wondering and have a chat with some other people about -

What did you conclude about % ?

Question 3
. 7
Consider = .
2
What does it represent?
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