VULGAR
FRACTIONS

Year 6 (England)
Primary 6 (Scotland)

What is a vulgar fraction ?
A vulgar fraction is one that has a numerator and a denominator.

Formally, a vulgar fraction is of the forng— whereP andQ are integersQ # 0.

They are not to be confused with decimal fractions which feature a decimal point.



Lesson 1
Year 6, Primary 6, Mathematics

Vulgar Fractions

W.O.M.B.A. T

Wizards' Ordinary Mathematics and Basic Aptitude Test

1.1 Easy Adds

Some fractions are composed of two parts,
e an upper number called the numerator
¢ a lower number called the denominator

For example,

Numerator
3 / How many equal parts do you have?

‘l' ™ Denominator

How many equal parts is the whole
divided into?

If two fractions have the same denominator then adding them is easy.

1 2
Calculate, — + — =
4 4

In words this question asked,
“What is one quarter of a pizza added to two quarters of a pizza ?”

And the answer given can be checked by drawing pizza,

To remember which is Numerator and whiclbeanominator: D is Down”.



1.2 Exercise
Marks Available : 12
Question 1
Write down a fraction which has a numerator of 5 and a denominator of 7.

[ 1 mark]
Question 2
Consider the fracti0H78—
(1) Is the 7 called the numerator or the generator ?
[ 1 mark]
(ii) Is the 8 called the imitator or the denominator ?
[ 1 mark ]
Question 3
What is% of a pizza added tei— of a pizza ?
[ 2 marks ]
Question 4
.2 3
What |s§ of a cake added te8— of a cake ?
[ 2 marks ]
Question 5
A slice of Battenberg cake is made of 9 equally sized square pieces.
Billy eats 4 pieces and Eddy eats 3.
(1) What fraction of the cake has been eaten ?
[ 2 marks ]

(i) Did Eddy eat% the cake or% of the cake ?

Explain your answer.

[ 3 marks ]



1.3 Different Denominators
Adding two fractions which have different denominators is a new problem.
We solve it by turning it into the sort of problem we already know how to solve.
For example, suppose you are asked,
What is half a pizza added to a quarter of a pizza ?

1 1.
We want to work out whatE + TIS equal to.

The key idea is to write the half as two quarters, because then,

[EEN
o

1 )
a which we know how to work out.

So, +

2
= — +
4

2 4

Mathematically, to do this without having to draw lots of pizza all the time, we
make use of two magical property of the number 1.

The first is that,
= = = Any number multiplied by 1 is itself & < <
For example.
2 2

x1l=—

7x1=1, 23x1=2 —
3 3 3

The second piece of wizardry is that,
= = = Any number divided by itself is one= < <
For example,

We actually are going to use this backwards and replace a 1 with whichever of
these helps us most. This is a little tricky to get the hang of so you may want
your teacher to walk you through the two examples on the next page.



Example #1

. 1 1
Showing all the steps, work ou%— + )
1 1 1 1
— +— = —x1+ = tep 1: Multipl 1
> 2 > X 2 Step ultiply by
1 2 1 . .
=3 X ) + x Step 2: Write 1 in a more useful way
2 1 o
=7 + x Step 3: Do the multiplication
= % Step 4: Do the common denominator additio
Example #2

: 2 7
Showing all the steps, work oug + 15

2 7 2 7
—+— = —x1+ — Step 1: Multiply by 1
5 7157 5T I5 P Py By
2 3 7 . :
= =X =+ — Step 2: Write 1 in a more useful way
5 3 15
6 7 o
= — 4+ — Step 3: Do the multiplication
15 15
13 . "
=15 Step 4: Do the common denominator additic
1.4 Exercise
Marks Available : 25
Question 1
. 1 1
Showing all the steps, work ou%— + )

[ 4 marks ]



Question 2

: 2
Showing all the steps, work ou%— + %

[ 4 marks ]
Question 3
Showing all the steps, work o £ + L
g ps, Hg 9
[ 4 marks ]
Question 4
Showing all the steps, work ou% + ZLO

[ 4 marks ]



Question 5

1 1
Work out, — - —
2 8
Question 6
Work our, i - i
5 15

[ 4 marks ]

[ 5 marks ]
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1.5 Answers

1.5.1 Solutionto 1.2 Exercise

Answer 1 Answer 2 Answer 3
5 . . 3 .
= (1) 7 is the numerator 5 of a pizza

(i) 8 is the denominator
[1,1,1,2marks ]

Answer 4 Answer 5
5 7 1 3 1
— of a cake [ — of the cake (i — because— = —
8 (1) 9 (i) 3 9 3
[2, 2,3 marks ]
1.5.2 Solution to 1.4 Exercise
Answer 1
%+% = %x1+% Step 1: Multiply by 1
1 4 1 . .
=5 X 7 + 5 Step 2: Write 1 in a more useful way
4 1 o
=3 + ) Step 3: Do the multiplication
= % Step 4: Do the common denominator addition
[ 4 marks ]
Answer 2
2 3 2 3
—+—= = — X1+ — Step 1: Multiply by 1
5 10 5 " " 10 e
_2 X 2 + 3 Step 2: Write 1 in a more useful wa
"5 2 T 10 Pe y
A + 3 Step 3: Do the multiplication
10 " 10 i P
7 : "
=10 Step 4: Do the common denominator addition
[ 4 marks ]
Answer 3
2 1 2 1
—+ == —x1+ = 1: Multipl 1
3 + 5 3 x 1+ 5 Step ultiply by
2 3 1 : :
=3 X 3 - ) Step 2: Write 1 in a more useful way
6 1 o
=39 + 9 Step 3: Do the multiplication
= % Step 4: Do the common denominator addition

[ 4 marks ]



Answer 4

3 7 3 7
—+ === —=x1+ ==
5 20 5 20
3 4 7
= — X — + —
5 4 20
_ 12 7
20 20
_ 19
20
Answer 5
i 1 _1 4, 1
2 8 2 8
1 4 1
= — X — - —
2 4 8
_4 1
8 8
_ 3
.
Answer 6
4 8 4 8
5 15 5 15
4 3 8
= — X — - —
5 3 15
_ 12 8
~ 15 15
_ 4
~ 15

Step 1: Multiply by 1
Step 2: Write 1 in a more useful way
Step 3: Do the multiplication

Step 4: Do the common denominator addition

[ 4 marks ]

Step 1: Multiply by 1
Step 2: Write 1 in a more useful way
Step 3: Do the multiplication

Step 4: Do the common denominator subtraction

[ 4 marks ]

Step 1: Multiply by 1
Step 2: Write 1 in a more useful way
Step 3: Do the multiplication

Step 4: Do the common denominator subtraction

[ 5 marks ]
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Lesson 2
Year 6, Primary 6, Mathematics
Vulgar Fractions

Wizard At Maths

| don't usually make jokes about fractions...
...but I will make one if | halve two.

2.1 Lowest Common Multiple
The multiples of 6 are the numbers that are in the 6 times table.

1x6=6
2x6 =12
3x6 =18
4x6 =24
5x6 =30
6 x 6 =42
7x 6 =48
e X o=

{Multiples of 6} = { 6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72, ... }

The multiples of 15 are the numbers that are in the 15 times table.

1x15=15
2x15= 30
3x 15 =45
WX =

{Multiples of 15} = {15, 30, 45, ...}



Thelowest common multipl®f 6 and 15 is the first integer that is in
the 6 times table and also in the 15 times table

lcm{6,15} = 30

This is the key to adding awkward fractions which have awkward denominators.

For example i+i
T

The trick is to work out théowest common multipleof the denominators and
then use the multiplying by 1 techniquelmoth pieces of the fraction sum.

1 4 1 4 ,
€+E=E><1+Exl Step 1: Multiply by 1
1 5 4 2 :
= — X — 4 — X — 2: 1
5 X = + 1 X > Step 2: Us&n{6,15} is 30
5 8 o
= — + — Step 3: Do the two multiplications
30 30
13 "
=30 Step 4: Do the easy addition

Thelowest common multiplevhen used in this way is often called the
lowest common denominator

2.2 Exercise
Marks Available : 40

Question 1
(1) List the first six multiples of 8

[ 1 mark ]
(ii) List the first six multiples of 12

[ 1 mark]
(i)  Whatislem({8,12} ?

[ 1 mark ]

(iv)  Showing all the steps, work oug— + %

[ 7 marks ]



Question 2
(1) List the first six multiples of 10

(ii) List the first six multiples of 25

(i) Whatislem{10,25} ?

3 7
' howi Il th k o
(iv)  Showing all the steps, wor oui—lo + 55

Question 3
(1) List the first ten multiples of 9

(i) List the first six multiples of 24

(i)  What islcm{9,24} ?

(iv)  Showing all the steps, work oug + %

[ 1 mark]
[ 1 mark ]

[ 1 mark]

[ 7 marks ]

[ 1 mark ]

[ 1 mark]

[ 1 mark ]

[ 7 marks ]



Question 4
(1) List the first eight multiples of 12

[ 1 mark ]
(i) List the first eight multiples of 14

[ 1 mark ]
(i)  Whatislem{12,14} ?

[ 1 mark ]

[ Showi Il the st Kk &ts— 1
(iv) owing all the steps, wor o12 -1z
[ 7 marks ]
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2.3 Answers

2.3.1 Solution to 2.2 Exercise

Answer 1
(1) {Multiples of 8} = {8, 16, 24, 32, 40, 48, ...}
[ 1 mark ]
(ii) {Multiples of 12} = {12, 24, 36, 48, 60, 72, ...}
[ 1 mark ]
(i) lem{8, 12} =24
[ 1 mark ]
. 3 5 3 5 _ .
(iv) §+E_ §X1+EX1 Step 1: Multiply by 1
3 3 5 2 :
=3 X 3 + R X > Step 2: Usécm{8,12} is 24
= S, 1 Step 3: Do the two multiplications
24 24
19 .
= 24 Step 4: Do the easy addition
[ 7 marks ]
Answer 2
(1) {Multiples of 10} = {10, 20, 30, 4050, 60, ...}
[ 1 mark ]
(ii) {Multiples of 25} = {25, 50, 75, 100, 125, 150, ...}
[ 1 mark ]
(i)  lem{10, 25} =50
[ 1 mark ]
(iv) i+l—i><1+—><l Step 1: Multiply by 1
1025 10 25 p 4 MUTIPY By
3 5 7 2 .
= — X — 4+ — X — 2: 10,2
10 5 + 25 X > Step 2: Usécm{10,25} is 50
= = + 14 Step 3: Do the two multiplications
50 50
29 "
= o Step 4: Do the easy addition

[ 7 marks ]



Answer 3
(1) {Multiples of 9} ={9, 18, 27, 36, 45, 54, 632, 81, 90, ...}

[ 1 mark ]
(ii) {Multiples of 24} = {24, 48,72, 96, ...}
[ 1 mark]
(i) lenf9, 24} =72
[ 1 mark ]
. 2 7 2 7 _ :
(iv) 3+§— §x1+§x1 Step 1: Multiply by 1
2 8 7 3 .
= — X — + — X — 2: 24}is 72
5 X 3 + >4 X 3 Step 2: Usécm{9,24} is
= ;—2 + % Step 3: Do the two multiplications
37 "
= = Step 4: Do the easy addition
[ 7 marks ]
Answer 4
(1) {Multiples of 12} = {12, 24, 36, 48, 60, 734, 96, ...}
[ 1 mark ]
(i) {Multiples of 14} = {14, 28, 42, 56, 7(84, 98, 112, ...}
[ 1 mark ]
(i) lenm{12, 14} =84
[ 1 mark ]
. 5 1 5 1 :
— - — = —x1-—x1 1: Multipl 1
(iv) 12 12 12 X 12 X Step ultiply by
5 7 1 6 .
= — X — — — X — tep 2: 12,14 4
12 > 14>< 5 Step 2: Usécm{12,14} is 8
35 6 _ o
iy iy Step 3: Do the two multiplications
29 "
i) Step 4: Do the easy addition

[ 7 marks ]
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Lesson 3
Year 6, Primary 6, Mathematics
Vulgar Fractions

Top Heavy Fractions

Having trouble understanding top heavy fractions ?
Our helpline is open 24/7

3.1 What is a top heavy fraction ?

A top heavy fraction(also called anmproper fraction) is one where the
numerator is greater than the denominator.

24
For exampleT is top heavy.

They can be written asixed number fractiondy doing bus stop division.

Example #1

To write % as a mixed number fraction do the following;

% = = 32r2 = 32+£
3 3|9 8 3|9 8 3
98 2
— = 32=
3
Example #2

To write% as a mixed number fraction do the following;

g: = 13r4:>13+i
5 5|69 516 19 5
69 4
_=13_

5 5



Being able to do the reverse process (turn a mixed number fraction to one that is
top heavy) is also useful. The next two examples show how to do this.

Example #3

To write 32% as a top heavy fraction do the followjng

2 2
32- =32+ —
3 3
32 2 32
= — + — Because32 = —
1 773 N 1
= % x 1+ 2 Lesson 1 technique
32 3 2
= —/— X — 4+ — L nl hni
1 X 3 + 3 esson 1 technique
= 96 + 2 Lesson 1 technique
3 3
= % Lesson 1 technique
Example #4

To write 13%' as a top heavy fraction do the followjng

4
13-
5

Il
H
w
+

|

13
Becausel3 = ES
+ — Lesson 1 technique
4 .
+ = Lesson 1 technique
Lesson 1 technique

= — Lesson 1 technique



3.2 Exercise
Marks Available : 16

Question 1
Write the following top heavy fractions as mixed number fractions.
. 7 . 56
[ — i —
() (i) <
93 : 31
ii — v —
(i) = (V) =
[ 8 marks ]
Question 2
Write the following mixed number fractions as top heavy fractions.
. 2 . 3
4— 9-
(i) 4% (i) 9,
: 1
(i) 50— (iv) 108§

[ 8 marks ]



3.3 Fast Conversion Formula

: . b . ac +b
The mixed number fractloaz has top heavy equwaleﬂtc—

Example #5 Example #6
20§_20><4+3 6 5x7+6
4 4 7 7

_80+3 _ 35+6
4 7
_ 8 _ 4
4 7
3.4 Exercise
Marks Available : 30
Question 1
Use the Fast Conversion Formula to write as top heavy fractions;
. 3 N 2
8 — 15—
(i) 873 (i) 153
9 .
ii 71— v 25-
(iil) 75 (iv)

[ 8 marks ]



Question 2
(1) List the first six multiples of 6

(ii) List the first six multiples of 9
(iii)  What islem{6,9} ?

(iv)  Showing all the steps, work oﬁtg - Zg

[ 1 mark]
[ 1 mark ]

[ 1 mark]

[ 8 marks ]



Question 3
(1) List the first six multiples of 4

[ 1 mark ]
(ii) List the first six multiples of 10
[ 1 mark]
(i)  Whatislcm{4,10} ?
[ 1 mark ]
. : 3 3
(iv)  Showing all the steps, work o&t:1r + 3 10
[ 8 marks ]
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3.5 Answers

3.5.1 Solution to 3.2 Exercise

Answer 1
(i) <= - =1
3 317
7 1
— =2Z
3 3
(ii) 5—6:> = L1
5 6 5|56
56 _ 448
5 5
93 2 3
(i) — = =
4 3 41 9 13
93 1
— = 23=
4 4
(iv) ﬂ: 0 2
7 7|31 7|331
st _,3
7 7
Answer 2
) 2
I =44+ —
(i) =
:ix1+£
1 5
4 5 2
= — X — + —
1 5 5
20 2
= — 4+ —
5 5
_ 2
5

4
Becaused = 1 x 1
Lesson 1 technique

Lesson 1 technique

Lesson 1 technique

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]

[ 2 marks ]



(i)

Ciiii )

(iv)

50

108

©
+
X X
NN

a8 a|g rlo rlo
+
J>|c.oh|h

+
nw

+
olow

9
Because9 = T x 1
Lesson 1 technique
Lesson 1 technique

Lesson 1 technique

[ 2 marks ]

Becauseb0 = STO x 1
Lesson 1 technique
Lesson 1 technique

Lesson 1 technique

[ 2 marks ]

108><1

Becausel08 =
Lesson 1 technique

Lesson 1 technique

Lesson 1 technique

[ 2 marks ]



3.5.2 Solution to 3.4 Exercise

Answer 1
. 3 8x 11+ 3 .. 2 15x 3+ 2
(1) 81—1——11 (i) 155——3
88+ 3 45+ 2
11 3
9 47
11 T3
Ciii) 732 7x 10+ 9 (iv) 25:_%: 25x 4+ 3
10 10 4 4
70+ 9 _ 100+ 3
10 B 4
79 _ 103
- 10 T4
[ 8 marks ]
Answer 2
(1) {Multiples of 6} = {6, 12,18, 24, 30, 36, ...}
[ 1 mark ]
(i) {Multiples of 9} = {9, 18, 27, 36, 45, 54 ...}
[ 1 mark]
(i)  lem{6, 9} = 18
[ 1 mark ]
5 3x6+5 2x9+5
(iv) 3—-2— = 6 - 9
= E><1—§><1
6 9
23 3 23 2 .
= ?x 3_?X7 Uselcm{6,9} is 18
69 46
T 18 18
23
- 18
.5
18

[ 8 marks ]



Answer 3

(1)

(i)

(i)

(iv)

{Multiples of 4} = {4, 8, 12, 1620, 24, ...}

[ 1 mark ]
{Multiples of 10} = {10, 20, 30, 40, 50, 60, ...}
[ 1 mark]
lcn{4, 10} = 20
[ 1 mark]
3 3 5x4+3 3x 10+ 3
S5— +3— = +
4 10 4 10
= E x 1+ ﬁ x 1
4 10
23 5 33 2 .
= X 5 + 10 X E) Uselcm{4,10} is 20
_ 115 66
T 20 20
_ 181
T 20
gL
20
[ 8 marks ]
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Lesson 4
Year 6, Primary 6, Mathematics
Vulgar Fractions

Factor Rainbows

It's all about Hue

4.1 The factors of a number

The factors of a given number are all of the numbers that divide into it with zero
remainder. The diagram shows the fifteen factors of 144.

As a list they are,
{Factors of 144} ={1, 2, 3, 4, 6, 8,9, 12, 16, 18, 24, 36, 48, 72, 144}

Notice that the factors come pmoduct pairsexcept the 12 in the middle.
(The wordproductmeangnultiplication)

Theproduct pairs are,

1x 144 = 144 {1,144
2x72=144 {272}
3x 48 = 144 {3,48}
4x 36 =144 {436}
6 x 24 = 144 {624}
8 x 18 = 144  [8,18}
9x 16 = 144 {9,16}

12 x 12 = 144 {12}

The fact that each pair multiplies to give the 144 is a terrific help in not missing
out any of the factors. Drawing the rainbow is a visual aid to remember this fact.

Question :Why is 5 NOT a factor of 144 ?



Answer #1 :

5 is not a factor of 144 because 144 does not divide by 5 exactly, there is a
remainder. This can be shown by bus stop division.

ﬂa = 028r4:>28+i
5 5|144 511 4 %4 5
144 _ o4
5
Answer #2 :

There is an alternative “clever” answer for this particular example.
Numbers that divide by 5 exactly end ina 0 or a 5.
As 144 ends in a 4 it does not divide by 5 exactly so 5 is not a factor of 144.

4.2 Exercise
Marks available : 40
Question 1
Use bus stop division to show that 7 is not a factor of 144

[ 2 marks ]
Question 2
(1) Complete the factor rainbow for 28

O O O &

[ 2 marks ]
(ii) Write in a list, all the factors of 28

[ 1 mark]
(i)  Use bus stop division to show that 3 is not a factor of 28

[ 2 marks ]



Question 3

(1)

(i)

(iii)

(iv)

(v)

Use bus stop division to show that 7 is not a factor of 75

[ 2 marks ]

Without using bus stop division explain why 2 is not a factor of 75

[ 2 marks ]

As 2 is not a factor of 75, 4 is also not a factor of 75.

This is because 2 is a factor of 4.

(So if 4 was a factor so would be 2)

In fact, because 2 is not a factor, none of the following can be either;
{2,4,6,8,10,12, 14, ....}

Write down a list of numbers that cannot be factors of 75 because of
part (i) where you showed that 7 is not a factor.

[ 2 marks ]
Complete the factor rainbow for 75

O O

Write in a list, all the factors of 75

[ 2 marks ]

[ 1 mark ]



Question 4
(1) Complete the factor rainbow for 45

O O O ®

[ 4 marks ]
(i) List all the factors of 45

[ 1 mark]

Question 5
(1) Without using bus stop division explain why 5 is not a factor of 56

[ 2 marks ]
(i) As 5 is not a factor of 56, list some related numbers also not factors.

[ 2 marks ]
(i) Without using bus stop division explain why 3 is not a factor of 56

[ 2 marks ]
(iv)  As 3is not a factor of 56, list some related numbers also not factors.

[ 2 marks ]



(v) Complete the factor rainbow for 56

[ 4 marks ]
(v)  Write in a list, all the factors of 56

[ 1 mark]

Question 6
(1) Complete the factor rainbow for 63

[ 5 marks ]
(i) Write in a list, all the factors of 63

[ 1 mark ]
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4.3 Answers
4.3.1 Solutions to 4.2 Exercise
Answer 1

7 is not a factor of 144 because 144 does not divide by 7 exactly; there is a
remainder. This can be shown by bus stop division.

144:> R 020r4:>20+4
7 7|144 7|1144 7
A44 508
7 5
[ 2 marks ]
Answer 2

(i)

O © © O @ &

[ 2 marks ]
(i) {Factors of 28} ={1, 2, 4, 7, 14, 28}

[ 1 mark]
(iii)  3is not a factor of 28 because 28 does not divide by 3 exactly; there is

a remainder. This can be shown by bus stop division.

ﬁ: = 0 9rl :>9+i
3 3|28 3|228 3
28 _ 41
3 3

[ 2 marks ]



Answer 3
(1) 7 is not a factor of 75 because 75 does not divide by 7 exactly; there is
a remainder. This can be shown by bus stop division.

E: = Lors :>10+E
7 7|75 7|75 7
75 _ o5
7 7

[ 2 marks ]
(i) Numbers that divide by 2 exactly end in O or 2 or 4 or 6 or 8.
As 75 ends in a 5 it does not divide by 2 exactly so 2 is not a factor of 75

[ 2 marks ]
(iii)  {Multiples of 7} = {7, 14, 21, 28, 35, 42, 49, 56, 63, 70, ...}

[ 2 marks ]
(iv)

[ 2 marks ]
(v) {Factors of 75} = {1, 3, 5, 15, 25, 75}

[ 1 mark ]
Answer 4
(1)

[ 4 marks ]
(i) {Factors of 45} = {1, 3, 5, 9, 15, 45}
[ 1 mark]



Answer 5
(1) Numbers that divide by 5 exactly end ina 0 or a 5.
As 56 ends in a 6 it does not divide by 5 exactly so 5 is not a factor of 56.
[ 2 marks ]
(i) {Multiples of 5} = {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, ... }
[ 2 marks ]
(i) Numbers that divide by 3 exactly have a sum of digits that divides by 3.
As 56 has a sum of digits given by,
5+6=11=1+1=2
and 2 does not divide by 3 nor does 56 so 3 is not a factor of 56.
[ 2 marks ]
(iv) {Multiples of 3} ={3, 6, 9, 12, 15, 18, 21, 24, 27, ... }
[ 2 marks ]

(v)

[ 4 marks ]
(vi) {Factors of 56} ={1, 2, 4, 7, 8, 14, 28, 56}
[ 1 mark ]
Answer 6
(i)

ONONO O @ ®

[ 5 marks ]
(ii) {Factors of 63} ={1, 3, 7, 9, 21, 63}
[ 1 mark ]
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Lesson 5

Year 6, Primary 6, Mathematics
Vulgar Fractions

Prime Numbers

Count Von Count explains that 24 has 8 factors
{Factors of 24} = {1, 2, 3, 4, 6, 8, 12, 24}
He asks, “Is 24 a prime number ?”

5.1 How many factors ?
In the lesson ofactor Rainbowswe saw that 144 has the factors,
{Factors of 144} ={1, 2, 3, 4, 6, 8, 9, 12, 16, 18, 24, 36, 48, 72, 144}
The curly brackets indicate that this iset a collection of numbers.
We can count how many factors are in this set.
n{Factors of 144} = 15
Notice then stands for fiumber of”.

5.2 Exercise
Marks available : 30

Question 1
What is n{Factors of 6} ?

[ 2 marks]

Question 2
What is n{Factors of 30} ?

[ 2 marks ]



Question 3

The table below lists all of the integers between 1 and 100 (in black), giving
each its own square. Also in each square is a smaller number (in red). What is
the smaller number telling you about the bigger number ?

[ 2 marks ]

1 112 213 2|4 315 216 4|7 2|8 4|9 3|104
1151261132 (144|154]165(172]186]192|2056
2141224123,124512531264|274|286|292|303g
31,1326(334]344|354(369|372|3841394]408
41,142543, 144514561464 147,14810|495 5046
5141526532545 |554565|574|95841592|601>
61,]62,|635|647]65,4|665(672|686|69,4|70g
(1| 7290|732|744|756|766|774|788|7928010
815|82,|832]8412/854(864|874|888]892]90:>
91,4(926(93419441954(9612|97 2986|996 |100g

Question 4
Use the table to write down,
(1) n{Factors of 93}

[ 1 mark ]
(ii) n{Factors of 52}

[ 1 mark]
(iii)  n{Factors of 66}

[ 1 mark]
(iv)  n{Factors of 97}

[ 1 mark ]



Question 5

It turns out that numbers with exactly 2 factors are of extraordinary importance.
So much so that they are given a special name.

They are theprime numbers.

(1) On the table shade out (get rid of) all the numbers that are NOT prime.

[ 6 marks ]
(i) How many prime numbers are there less than 100 ?
[ 1 mark ]
(i)  Explain why 91 is NOT a prime number.
[ 1 mark]
(iv)  Explain why 89 is a prime number.
[ 1 mark ]
Question 6
(1) Draw a factor rainbow for 84
[ 9 marks ]
(i) Write in a list, all the factors of 84
[ 1 mark ]
(i)  Write in a list, all thgorime factors of 84
[ 1 mark ]
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5.3 Answers
5.3.1 Solutions to 5.2 Exercise
Answer 1

{Factors of 6} = {1, 2, 3, 6}
So r{Factors of 6} = 4

[ 2 marks ]
Answer 2
{Factors of 30} ={1, 2, 3, 5, 6, 10, 15, 30}
So n{Factors of 30} =8
[ 2 marks ]
Answer 3
The smaller (red) number gives the number of factors.
[ 2 marks ]
Answer 4
(1) n{Factors of 93} = 4
[ 1 mark]
(i) n{Factors of 52} = 6
[ 1 mark]
(iit)  n{Factors of 66} =8
[ 1 mark]
(iv) n{Factors of 97} = 2
[ 1 mark]

Answer 5

(i)

[ 6 marks ]



(ii) There are 25 primes less than 100.

[ 1 mark ]
(iii) A prime has 2 factors exactly.
91 has 4 factors, {1, 7, 13, 91}
So 91 is not prime.
[ 1 mark ]
(iv) A prime has 2 factors exactly.
89 has 2 factors, {1, 89}
So 89 is prime.
[1mark ]
Answer 6
(i)
[ 9 marks]
(ii) {Factors of 84} ={1, 2, 3,4, 6, 7, 12, 14, 24, 28, 42, 84}
[ 1 mark ]
(iii)  {Prime factors of 84} = {2, 3, 7}
[ 1mark ]
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Lesson 6
Year 6, Primary 6, Mathematics
Vulgar Fractions

Products of Prlmes

Prime Number Art
The Twenty-five primes less than 100

6.1 Six Prime Facts

¢ A prime number is a positive integer with two factors exactly.

A positive integer with more than two factors is said tedraposite
The number 1 is neither prime nor composite.

There are twenty-five primes less than 100.

Primes are important because the composite numbers are built from primes.
Primes are the atoms, the building blocks, of the mathematical universe.



6.2 The fundamental theorem of arithmetic
All composite numbers can be written as a product of primes.
The representation of any composite number in this way is essentially unique.

6.2.1 Examples

The numbers 50, 121 and 19669 are composite numbers.

This fundamental theorem of arithmetic tell us that they are built from prime
numbers multiplied together.

Here are the decompositions of those numbers into products of primes.

(1) 12=2x2x%x3
(i) 121=11x11
(i) 19669 =13« 17x 89
6.3 Exercise
Marks available : 40

Question 1
Write each of the following composite numbers as a product of prime numbers.

(i) 8=

) [ 2 marks ]
(i 10 =
(i) [ 2 marks ]
ii 18 =
() . [ 2 marks ]
v 50 =
) [ 2 marks ]
(v 99 =
(i) [ 2 marks ]
Vi 70 =
[ 2 marks ]
Question 2

Explain why the number 23 cannot be written as a product of primes.

[ 2 marks ]



Question 3
The number 441 is not prime.
Prove this by finding a number other than 1 or 441 that divides into it.

[ 3 marks ]
Question 4
Is 2557884 a prime number ?
Explain your answer.

[ 2 marks ]
Question 5
Is 41087335 a prime number ?
Explain your answer.

[ 2 marks ]

Question 6
The number 847 is not prime.
Prove this by finding a number other than 1 or 847 that divides into it.

[ 3 marks ]
Question 7
| am thinking of an even number.
Could the number | am thinking of be prime ?
Explain your answer.

[ 3 marks ]



Question 8

Make your own piece of prime number art, similar to that shown earlier.

You can cut numbers out of old newspapers and magazines.

Or, on a walk, take photographs of door numbers, price labels, car registration pl;
The space below is for you to construct your math-art.

[ 13 marks ]
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6.4 Answers

6.4.1 Solutions to 6.3 Exercise

Answer 1
(i) 8 = 2x2x2 (= 2%
(i) 10=2x5
(i) 18=2x3x3 (=2x3)
(iv) 50=2x5x5 (= 2 x 59)
(v) 99 =3x3x11 (= 3% x 11)
(vi) 70=2x5x7

[ 12 marks ]
Answer 2
23 is already a prime number
Only composite numbers can be written as products of primes

[ 2 marks ]

Answer 3

As 4 + 4 + 1 =9 which is divisible by 3, it follows that 441 is divisible by 3
In fact, {Factors of 441} ={1, 3, 7, 9, 21, 49, 63, 147, 441} so any of those
(other than 1 or 441) are suitable answers.

[ 3 marks ]
Answer 4
No
As 2557884 is an even number it divides by 2.
(If it were prime it would only divide by itself and 1)
[ 2 marks ]
Answer 5
No
As 41087335 has a last digit of 5 it divides by 5.
(If it were prime it would only divide by itself and 1)
[ 2 marks ]

Answer 6
It's fairly straightforward to spot that 847 divides by 7.
In fact, {Factors 847} ={1, 7, 11, 77, 121, 847} so other answers are possible.

[ 3 marks ]
Answer 7
Yes, the number 2 is both even and prime. (It's the only even prime number)

[ 3 marks]
Answer 8 Math-Art question. [ 13 marks ]
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Lesson 7
Year 6, Primary 6, Mathematics
Vulgar Fractions

Cherry Picking Methot

What is 300 metres tall and made of jelly
and custard with a cherry on top ?

~ The Trifle Tower ~

7.1 Grow Then Pick
(a) Use the cherry picking method to write as products of primes.
(1) 666 (i) 900

[ 3,3 marks ]

666
b H impli
(b) ence simp WW

[ 4 marks ]



7.2 Exercise
Marks available : 40

Question 1
(a) Use the cherry picking method to write as products of primes.
(i) 308 (i) 560

[3, 3 marks ]
... 308
(b) Hence S|mpI|fy%
[ 4 marks ]
Question 2
(a) Use the cherry picking method to write as products of primes.
(i) 675 (i) 750
[3, 3 marks ]

675
b H impli
(b) ence simp |fyﬁ

[ 4 marks ]



Question 3
(a) Use the cherry picking method to write as products of primes.
(i) 5775 (i) 6050

[ 3,3 marks ]
5775
b H impli
(b) ence simp |fyﬁ)
[ 4 marks ]
Question 4
Write 2079 as a mixed number fraction in the forznnk—)
1694 c
[ 10 marks ]
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7.3 Answers

7.3.1 Solutions to 7.1 Grow Then Pick

(a) (i)

666 = 2 x 3 x 3 x 37

[ 3 marks ]
(i)
900 =2x2x3x3x5x%x5
[ 3 marks ]
(b)
666 2x 3x3x37
900 2x2x3x3x5x5
37
~ 50

[ 4 marks ]



7.3.1 Solutions to 7.2 Exercise

Answer 1

(a) (i)

308=2x2x7x11

[ 3 marks ]
(i)
560 =2x2x%x2x2x5x7
[ 3 marks ]
(b)
308 2x2x7x11
560 2x2x2x2x5x7
1
20

[ 4 marks ]



Answer 2

(a) (i)

675=3x3x3x5x%x5

[ 3 marks ]
(i)
750=2x3x5%x5x%x5
[ 3 marks ]

(b)
675 3x3x3x5x%x5
750 2x3x5x5x%x5
9
10

[ 4 marks ]



Answer 3

(a) (i)

5775= 3 x5x5x 7x 11

[ 3 marks ]
(i)
6050 = 2 x5x5x11x 11
[ 3 marks ]

(b)
5775 3x5x5x7x11
6050 2x5x5x%x11x 11

2
22
[ 4 marks ]



Answer 4

20719 =3 x3x3x7x11

[ 3 marks ]
1694 =2 x 7x 11 x 11
[ 3 marks ]
20719 3 x3x3x7x11
1694  2x7x11x 11
27
T 22
.5
22
[ 4 marks ]
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Lesson 8
Year 6, Primary 6, Mathematics
Vulgar Fractions

Test ReV|S|on

To show how good you are at fractions ...
.. only do half your homework.

8.1 The Revision
Marks available : 50
Question 1

A slice of Battenberg cake is made of 25 equally sized square pieces,
alternatively coloured lilac and pink, as shown.

Freddie says that if he eats all the lilac squares and George eats all the pink the
will have eaten half of the slice each.

It Freddie correct ?
Explain your answer.

[ 3 marks ]



Question 2
(1) List the first six multiples of 6

[ 1 mark ]
(ii) List the first six multiples of 9
[ 1 mark ]
(i)  What islcm{6,9} ?
[ 1 mark ]
- : 1 4
(iv)  Showing all the steps, work oué— + —
9
[ 7 marks ]
Question 3
Write the following top heavy fractions as mixed number fractions.
. 8 N 57
(i) 3 (i) 5
. 513
(i)  — (iv) 2

[ 8 marks ]



Question 4
(1) Without using bus stop division explain why 5 is not a factor of 154

[ 2 marks ]

(ii) As 5 is not a factor of 154, list some related numbers also not factors.

[ 2 marks ]
(i) Without using bus stop division explain why 3 is not a factor of 154

[ 2 marks ]
(iv)  As 3is not a factor of 154, list some related numbers also not factors.

[ 2 marks ]
(v) Complete the factor rainbow for 154

[ 3 marks ]
(v)  Write in alist, all the factors of 154

[ 1 mark ]



Question 5
(a) Use the cherry picking method to write as products of primes.
(i) 693 (i) 945

[3, 3 marks ]

693
H ioli
(b) ence simp WE

[ 3 marks ]



Question 6
Write the following mixed number fractions as top heavy fractions.

(i) 5% (i) 11;3’1
(i) 532 (iv) 241:—13

[ 8 marks ]
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8.2 Answers

8.2.1 Solutions to 8.2 The Revision

Answer 1

Freddie is not correct.

There are an odd number of squares, 25, which does not have 2 as a factor.
Freddie eats the 13 lilac squares, George the 12 pink.

[ 3 marks]
Answer 2
(1) {Multiples of 6} = {6, 12, 18, 24, 30, 36, ...]
[ 1 mark]
(i) {Multiples of 9} = {9, 18, 27, 36, 45, 54, ...]
[ 1 mark ]
(iii) Ilem{6,9} = 18
[ 1 mark]
(iv) %+%: %x1+%xl Step 1: Multiply by 1
1 3 4 2 .
=5 X 3 + ) X 5 Step 2: Usécm{9,24} is 72
3 8 o
= — + — Step 3: Do the two multiplications
18 18
11 "
=15 Step 4: Do the easy addition
[ 7 marks ]
Answer 3
(1) 8 = = 212 = 2g
3~ 3]s 3[s 3
[ 2 marks ]
N 57 1 1r 2 2
(i) — = = = 11—
5 5| 57 515 7 5
[ 2 marks ]
1 2r1
(i) & = = = 121
7 718 5 718 15 7
[ 2 marks ]
513 1 2 8r 1 1

v — = = = 128-
V) = 4513 NEEE) 4

[ 2 marks ]



Answer 4
(1) Numbers that divide by 5 exactly end in a 0 or a 5.
As 154 ends in a 4 it does not divide by 5 exactly so 5 is not a factor of 1!
[ 2 marks ]
(i) {Multiples of 5} = {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, ... }
[ 2 marks ]
(i)  Numbers that divide by 3 exactly have a sum of digits that divides by 3.
As 154 has a sum of digits given by,
1+5+4=10=>1+0=1
and 1 does not divide by 3 nor does 154 so 3 is not a factor of 154.
[ 2 marks ]
(iv) {Multiples of 3} ={3, 6, 9, 12, 15, 18, 21, 24, 27, ... }
[ 2 marks ]

(v)

[ 3 marks ]
(vi) {Factors of 154} ={1, 2, 7, 11, 14, 22, 77, 154}
[ 1 mark]

Answer 5

(a) (i)

693 =3 x3x 7x11
[ 3 marks ]



(i)

945 =3x3x3x5x%x7

[ 3 marks ]
(b)
693  3x3x7x11
945 3x3x3x5x7
1
" 15
[ 4 marks ]
Answer 6
(i) 522 5x7+2 (i) 11§: 11x 4+ 3
7 7 4 4
_35+2 44+ 3
7 4
37 47
7 T4
i) 53§: B3x7+5 (iv) 241}: 241 x 3+ 1
7 7 3 3
_ 60+5 723+ 1
7 - 3
_ 65 724
7 -3
[ 8 marks ]
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Lesson 9
Year 6, Primary 6, Mathematics

Vulgar Fractions
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9.1 The Test
Marks available : 50
Question 1
A slice of Battenberg cake of equally sized coloured squares is shown.

Annabella eats all the lilac, Frida all the pink, and Maddie all the yellow.
Did they each get a third of the slice ?
Explain your answer.

[ 3 marks ]



Question 2
(1) List the first six multiples of 20

[ 1 mark ]
(ii) List the first six multiples of 25
[ 1 mark]
(i)  What islcm{20,25} ?
[ 1 mark ]
(iv)  Showing all the steps, work o 3 + 4
g Ps: %ot 25
[ 7 marks ]
Question 3
Write the following top heavy fractions as mixed number fractions.
. 23 N 79
(1) vy (i) =
. 517
(i) — (iv) .

[ 8 marks ]



Question 4
(1) Without using bus stop division explain why 2 is not a factor of 275

[ 2 marks ]
(ii) As 2 is not a factor of 275, list some related numbers also not factors.

[ 2 marks ]
(i)  Without using bus stop division explain why 3 is not a factor of 275

[ 2 marks ]
(iv)  As 3is not a factor of 275, list some related numbers also not factors.

[ 2 marks ]
(v) Complete the factor rainbow for 275

O O

(v)  Write in alist, all the factors of 275

[ 3 marks ]

[ 1 mark ]



Question 5
(a) Use the cherry picking method to write as products of primes.
(i) 156 (i) 650

[3, 3 marks ]

... 156
(b) Hence smphny

[ 3 marks ]



Question 6
Write the following mixed number fractions as top heavy fractions.

(i) 6% (i) 14%
Gii) 712 (iv) 351%

[ 8 marks ]
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9.2 Answers

9.2.1 Solutions to 9.2 The Test

Answer 1
They do not get a third each because there are 20 squares and 20 does not
divide by 3.
Annabella eats 7 lilac squares, Frida 7 pink and Maddie 6 yellow.
[ 3 marks]
Answer 2
(1) {Multiples of 20} = {20, 40, 60, 80, 100, 120, ...]
[ 1 mark ]
(i) {Multiples of 25} = {25, 50, 75, 100, 125, 150, ...]
[ 1 mark ]
(iii)  Iem{20,25} = 100
[ 1 mark ]
4 3 4
[ — + — = — x1+ — x1 Step1l: Multiply by 1
(iv) 20 + e >0 x 1+ > X ep ultiply by
3 5 4 4 .
= — X — 4+ — x — 2: 24}is 72
20 X 5 + = X 2 Step 2: Usécnm{9,24} is
1 1 o
_ 5 + 16 Step 3: Do the two multiplications
100 100
31 "
= ——— Step 4: Do the easy addition
100
[ 7 marks ]
Answer 3
iy == 2 o3 53
4 412 3 412 3 4
[ 2 marks ]
N 7 1 1r 2
(i) i = ' = 11—
7 717 9 717 9
[ 2 marks ]
1 7r 3
(i) 88 = = 17-
5 518 8 5] 8 8
[ 2 marks ]
. 17 1 0 3r 2 2
(iv) ol = 103=

[ 2 marks ]



Answer 4
(1) Numbers that divide by 2 exactly endina 0 or 2 or 4 or 6 or 8.
As 275 ends in a 5 it does not divide by 2 exactly so 2 is not a factor of 2
[ 2 marks ]
(i) {Multiples of 2} = {2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, ... }
[ 2 marks ]
(i)  Numbers that divide by 3 exactly have a sum of digits that divides by 3.
As 275 has a sum of digits given by,
2+7+5514=>1+4=5
and 5 does not divide by 3 nor does 275 so 3 is not a factor of 275.
[ 2 marks ]
(iv) {Multiples of 3} ={3, 6, 9, 12, 15, 18, 21, 24, 27, ... }
[ 2 marks ]

(v)

ORONO © 0 @

[ 3 marks ]
(vi) {Factors of 275} = {1, 5, 11, 25, 55, 275}
[ 1 mark]

Answer 5

(a) (i)

156 = 2 x 2 x 3 x 13
[ 3 marks ]



(i)

650 = 2 x 5x 5x 13

[ 3 marks ]
(b)
156  2x2x3x13
650 2x5x5x 13
_ 6
25
[ 4 marks ]
Answer 6
(i) 62: 6x3+2 (i) 14§: 14x 4+ 3
3 3 4 4
18+ 2 _ 56+3
3 4
20 _ 59
-3 T4
5 71lx7+5 . 1 3B51x3+1
(i) 71? = (iv) 3515 =—3
497+ 5 _ 1053+ 1
- 7 B 3
_ 502 _ 1054
7 -3
[ 8 marks ]
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