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Number bonds of 5, 6, 7, 8, 9 and 10

Example - Some of the number bonds of 10
Concrete/Pictorial Abstract

YUY EIPRE U > |1 0+1=10011+9-10

10

Above we have a part whole bar model
which shows that 9 +1=10and 1 +9

Above we have 9 green cubes and 1 yellow cube which
gives a total of 10 cubes.
=10

900ee®
gil:\):;\;eav;gtz?\;? ?ngiir; ;ubes and 2 yellow cubes which . . . . O

8+2=100r2+8=10

Above we have a tens frame with
8 red circles and 2 yellow circles
which shows that 8 + 2 = 10 and

2+8=10
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Example 5+3

Concrete/Pictorial Abstract

. ITTaa'A) 043:=8

5 6 7 8
Using the buttons above, Place the rger ~ Using the number ine above, tartat 5 and Startat S and then count 3 places to the rght
htton at 5 onhenumber e and then plac: the count3plcestote ight which festhe | WA ges theansierd

the 3 smaller buttons to the right, Thistakes — answer 8
you to 8 which s the answer,
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Adding 1-digit numbers by regrouping
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We are going to add together the 8 sticks in the first row
with the 7 sticks in the second row by regrouping in tens.
To do this, we take 2 of the sticks from the second row
and place them with the 8 sticks in the first row.

This makes 10 sticks which we have now put in a bundle
on the left with 5 sticks left over.

When we add these together we have 10 sticks + 5 sticks
which gives a total of 15 sticks.

00/00@ 00000
00000

We have 8 red counters placed in a tens frame
and 7 yellow counters placed in a tens frame.
We place 2 of the yellow counters in the top
tens frame which gives a total of 10 counters
(regrouping in tens). This leaves 5 yellow
counters in the other tens frame.

When we add these together we have 10
counters + 5 counters = 15 counters

Start with the larger number 8.

Split the smaller number 7 into 2 + 5 so that we
can regroup in tens.

Do 8 + 2 which gives 10.

Then do 10 + 5 which gives the answer 15.
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Adding 2-digit numbers using the column method

Example 38+ 23
Concrete/Pictorial Abstract
J Tens Ones 5 e—— i OA
OO = | = |

Represent the numbers using sticks.

For the 38 sticks, we have 3 bunches of 10 sticks and 8
single sticks. For the 23 sticks, we have 2 bunches of 10
sticks and 3 single sticks.

When we add the 8 and 3 single sticks, we have 11
single sticks. We exchange 10 of the 11 single sticks for
1 bunch of 10 sticks with 1 stick left over.

This gives us 6 bunches of 10 sticks and 1 single stick.
Therefore, the total number of sticks is 61.

Represent the numbers using the place value chart.

38 is represented by 3 tens and 8 ones.

23 is represented by 2 tens and 3 ones.

When we add the ones together, we get 11 ones.

We exchange 10 of the ones for 1 ten with 1 one left over.
This gives 6 tens and 1 one which gives a total 61.

%
e
.

__‘g =
1

Line up the digits starting with
the ones column on the right and
then moving left to the tens
column.

In the ones column, do 8 + 3
which equals 11 ones. Write 1 in
the ones column and exchange
the other 10 ones for 1 ten.
Write this 1 ten at the bottom of
the tens column.

In the tens column, do 3 tens + 2
tens + 1 ten = 6 tens = 60. This
gives the final answer 61.
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Adding 3-digit numbers using the column method

Example 265+ 164
Concrete/Pictorial Abstract
Hundreds Tens Ones Hundreds Tens Ones
[} oo ||
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Represent the numbers using blocks in the place value
chart.

265 is represented by 2 hundred blocks, 6 ten blocks
and 5 one blocks.

164 is represented by 1 hundred block, 6 ten blocks and
4 one blocks.

When we add the one blocks, we get 9 one blocks.
When we add the ten blocks, we get 12 ten blocks. We
exchange 10 ten blocks for 1 hundred block and place
this in the hundred blocks column. The remaining 2 ten
blocks stay in the ten blocks column.

When we add the hundred blocks together, we get 4
hundred blocks.

This gives the total 429.

Represent the numbers using the place value chart.

265 is represented by 2 hundreds, 6 tens and 5 ones.
164 is represented by 1 hundred, 6 tens and 4 ones.
When we add the ones together, we get 9 ones.

When we add the tens together, we get 12 tens. We
exchange 10 tens for 1 hundred and place this in the
hundreds column. The remaining 2 tens stay in the tens
column.

When we add the hundreds together, we get 4 hundreds
This gives the total 429.

Line up the digits starting with
the ones column on the right and
then moving left to the tens and
hundreds columns.

In the ones column, do 5 + 4
which equals 9 ones.

In the tens column, do 6 tens + 6
tens = 12 tens = 120. Write 2 in
the tens column (for the 20) and
exchange the other 10 tens for 1
hundred. Write this 1 hundred at
the bottom of the hundreds
column.

In the hundreds column, do 2
hundreds + 1 hundred + 1
hundred = 4 hundreds = 400.
This gives the final answer 429.
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Subtracting ones

Example 4-2
Concrete/Pictorial Abstract

4-2=2

o o @ @
Start with 4 cupcakes. If we take away (or eat?) 2 of the | Start with 4 counters. If we take away 2 of the counters we
cupcakes this leaves we with 2 cupcakes. are left with 2 counters.
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Counting back

Example 7-3
Concrete/Pictorial Abstract
First Then Now 7 - 3 — 4
o/0/00/0 @000 | (0000 112131(4)5[61((7)8[9]/10
(0]
000
Represent 7 with the 7 circles on the left. Subtract 3 ofthe | {gin the number line above. Start at 7 and then count | Start at 7 and then count 3
circles which leaves 4 circles 3 places to the left which gives the answer 4. places to the left which gives
the answer 4,
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Subtracting 1 and 2-digit numbers to 20

Example 14-6

Concrete/Pictorial

Abstract

I

For the 14 sticks, we have 1 bunch of 10 sticks and 4
single sticks. We untie the 1 bunch of 10 sticks so that
we have 10 single sticks. We then subtract 6 single
sticks which leaves us with 8 sticks.

012345 6789 WVWNRBRBUTBYW

Using the number line above. Start at 14 and then
count 4 places to the left which takes you to 10 and
then count another 2 places to the left which takes
you to 8. Alternatively, count 6 places to the left in
one step to take you to 8.

4-6-=8

Start at 14 and then count 6
places to the left which gives
the answer 8.
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Subtracting 2-digit numbers using the column

method

o A

For the 65 sticks, we have 6 bunches of 10 sticks and 5
single sticks. So that we can subtract all the single
sticks, we need to exchange 1 bunch of 10 sticks for 10
single sticks.

We can then subtract 28 sticks (2 bunches of 10 sticks
and 8 single sticks) which leaves 37 sticks (3 bunches of
10 sticks and 7 single sticks).

DD DD

Represent 65 in the place value chart above as 6 tens and
5 ones. So that we can subtract all the ones, we need to
exchange 1 of the tens for 10 ones.

We can then subtract 28 (2 tens and 8 ones) which leaves
3 tens and 7 ones to give the answer 37.

Example 65-28
Concrete/Pictorial Abstract
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Line up the digits starting with
the ones column on the right and
then moving left to the tens
column.

In the ones column, we can’t
subtract 8 from 5. Therefore, we
exchange 1 of the tens from the
tens column for 10 ones. We can
then do 15 — 8 to give 7 ones.

In the tens column, we now have
5tens — 2 tens = 3 tens = 30.

This gives the final answer 37.
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Subtracting 3-digit numbers using the column

method

Example 435 -—273

Represent 435 using diene blocks in the place value
chart above. We have 4 hundred blocks, 3 ten blocks
and 5 one blocks.

We can subtract 3 one blocks from the ones column
to leave 2 one blocks.

So that we can subtract 7 ten blocks from the tens
column, we need to exchange 1 of the hundred
blocks in the hundreds column for 10 ten blocks. We
can then subtract 7 ten blocks from 13 ten blocks to
leave 6 ten blocks.

We can then subtract 2 hundred blocks from the
hundreds column to leave 1 hundred block.

This gives the final answer 162.

Represent 435 in the place value chart above as 4
hundreds, 3 tens and 5 ones.

We can subtract 3 ones from the ones column to

leave 2 ones.

So that we can subtract 7 tens from the tens
column, we need to exchange 1 of the hundreds in
the hundreds column for 10 tens. We can then
subtract 7 tens from 13 tens to leave 6 tens.

We can then subtract 2 hundreds from the hundreds
column to leave 1 hundred.

This gives the final answer 162.

Concrete/Pictorial Abstract
End; .Il-eln i . /(?/r;es Hundreds — rTe/r“ls Ones ‘r i —s — —
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Line up the digits starting with the ones column on
the right and then moving left to the tens and
hundreds columns.

In the ones column, do 5 — 3 = 2 ones.

In the tens column, we can’t subtract 7 tens from 3
tens. Therefore, we exchange 1 of the hundreds
from the hundreds column for 10 tens. We can then
do 13 tens — 7 tens = 6 tens = 60.

In the hundreds column, we now have 3 hundreds —
2 hundreds = 1 hundred = 100.

This gives the final answer 162.
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Multiplying 1-digit numbers

Example 4x5

Concrete/Pictorial Abstract

(WY\\ 4x5=20

Represent 4 x 5 with 4 bags each containing 5 Represent 4 x 5 using the number line above. Calculate 4 lots | Multiplication is commutative i.e.
apples. Calculate 4 lots of 50r 5+5+ 5+ 5 both | of 50r5+5+5 +5 both giving the answer 20. 4x5=5x4=20
giving the answer 20.

C X S
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Multiplying a 2-digit number by a 1-digit number

using the column method

Example 34 x5
Concrete/Pictorial Abstract

Hundreds Tens
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Line up the digits starting with the ones column
on the right and then moving left to the tens
and hundreds columns.

Start by doing 5 ones x 4 ones = 20 ones.

Exchange this 20 ones for 2 tens. Write 0 in the
20 ones. Exchange this 20 ones for 2 tens. Write | ghes column and write 2 tens at the bottom of

0 in the ones column and write 2 tens at the the tens column.
bottom of the tens column.

Then we do 5 x 3 tens + 2 tens = 17 tens.
Exchange 10 tens for 1 hundred so we have 1

Represent 34 x 5 using the place value chart
above. We have 5 rows with 3 tens and 4 ones
Represent 34 x 5 using diene blocks in the place value in each row.

chart above. We have 5 rows with 3 ten blocks and 4 Start with the ones column by doing 5 x 4 ones =
one blocks in each row.

Start with the ones column by doing 5 x 4 one blocks =
20 one blocks. Exchange the 20 one blocks for 2 ten
blocks. Write O in the ones column and put the 2 ten
blocks at the bottom of the tens column.

Then we do 5 x 3 ten blocks + 2 ten blocks = 17 ten

Then we do 5 ones x 3 tens + 2 tens = 15 tens +
2 tens =17 tens. Exchange 10 tens for 1 hundred
so we have 1 hundred and 7 tens. Write 7 tens

blocks. Exchange 10 ten blocks for 1 hundred block and hundred and 7 tens. Write 7 tens in the tens in the tens column and 1 hundred at the
put this 1 hundred block at the bottom of the hundreds | €olumn and 1 hundred at the bottom of the bottom of the hundreds column.
column. Therefore we have 1 hundred block + 7 ten hundreds column.

Finally move the 1 hundred into the answer line
so this gives the final answer 170.

blocks which gives the final answer 170. This gives the final answer 170.
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Multiplying a 3-digit number by a 2-digit number

the column method

Concrete/Pictorial Example 238x 32 Abstract
s S8 EEasess |77 ]:]:
O oo 2o %%%% ~ 1 | =1-=
© O |DeLe = [ = | =
| @ PO | - Lo - o

O O ©

00
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Represent the numbers 234 and 32 using the place value counters above. 234 =2
hundreds + 3 tens + 4 ones and 34 = 3 tens + 2 ones.
So that the multiplications are in the same order as the column method we start

with the bottom row.

2 onesx 4 ones=8ones, 2onesx3tens=2x30=60=6tens and 2 ones x 2
hundreds = 2 x 200 = 400 = 4 hundreds. So this gives 468.

We then move to the top row.

3 tens x4 ones =30x 4 =120. We exchange the 120 for 1 hundred and 2 tens

We then do 3 tens x 3 tens = 30 x 30 = 900 = 9 hundreds. We then add on the 1
hundred already there which gives 10 hundreds. We exchange 10 hundreds for 1
thousand.

We then do 3 tens x 2 hundreds = 30 x 200 = 6000 = 6 thousands. We then add on
the 1 thousand already in the thousands column to give 7 thousands. So this gives
7020.

We then add 468 and 7020 using the column method shown earlier which gives
the answer 7488.

Line up the digits starting with the ones column on the right and
then moving left to the tens and hundreds columns.

Start by multiplying 234 by 2. This give 2 ones x 4 ones = 8 ones, 2
onesx 3tens=2x30=60=6tensand 2 ones x 2 hundreds = 2 x
200 = 400 = 4 hundreds. So this gives 468.

We now multiply 234 by 30.

This gives 3 tens x 4 ones =30 x4 = 120. We exchange the 120 for 1
hundred, 2 tens and 0 ones. We write O in the ones column, 2 in the
tens column and a small 1 in the hundreds column.

We then do 3 tens x 3 tens = 30 x 30 = 900 = 9 hundreds. We then
add on the 1 hundred already in the hundreds column to give 10
hundreds. We exchange 10 hundreds for 1 thousand. We write 0 in
the hundreds column and a small 1 in the thousands column.

We then do 3 tens x 2 hundreds = 30 x 200 = 6000 = 6 thousands.
We then add on the 1 thousand already in the thousands column to
give 7 thousands. So this gives 7020.

We then add 468 and 7020 using the column method shown earlier
which gives the answer 7488.
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Multiplying a 2-digit number by a 2-digit number

using the grid method

Example 22 x 31

Concrete/Pictorial

Abstract

W
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Represent the numbers 22 and 31 using the diene
blocks. 22 = 2 ten blocks + 2 one blocks and 31 =3
ten blocks + 1 one block.

We then do the multiplications.

2 ten blocks x 3 ten blocks = 20 x 30 = 600.

3 ten blocks x 2 one blocks =30 x 2 = 60.

1 one block x 2 ten blocks = 1 x 20 = 20.

1 one block x 2 one blocks =1x2 = 2.

We then add up these numbers using the column
method shown earlier which gives the answer
682.

@000
@ 0000
© 0000

Represent the numbers 22 and 31 using the
place value counters above. 22 = 2 tens + 2 ones
and 31 =3 tens + 1 one.

We then do the multiplications.

2 tens x 3 tens = 20 x 30 = 600.
3tensx2ones=30x2=60.
1lonex2tens=1x20=20.
lonex2ones=1x2=2.

We then add up these numbers using the column
method shown earlier which gives the answer
682.

20 2
600 | 60
1 20 2

For the grid method, we partition both of the
numbers so 20 =20+ 2 and 30 = 30 +1 and set
out the grid as above.

We then do the multiplications 30 x 20 = 600, 30
x2=60,1x20=20and1x2=2.

We then add up these numbers using the
column method shown earlier which gives the
answer 682.

Better Schools * Better Communities * Better Futures in Christ

; § Bishop Chadwick
Catholic Education Trust
C Y




Dividing by using the sharing method

Example 20+5
Concrete/Pictorial Abstract

SOOOS T e

Represent the division with 20 apples shared equally between 5 | Represent the division using the bar model

people. As can be seen above, each person would receive 4 above. The whole bar represents 20. If we split
apples the bar into 5 equal parts then each part will
be equal to 4.
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Dividing by using the grouping method

Example 20%5
Concrete/Pictorial Abstract

o N O N©° N.° D 20+5=4
O 0o/\O0 O/\O0 O/ \O O 0123 k567 890NUBNEXTRNY

Represent the division with 20 yellow counters placed into | Represent the division on the number line
groups of 5. As can be seen above, this gives us 4 groups. | above. We will start from 20 and need to work
Therefore, 20+ 5=4. out the number of steps of 5 to get from 20to 0
which is 4. Therefore 20 + 5= 4,
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Dividing a 2-digit number by a 1-digit number using

the sharing method

Example 52 =4
Concrete/Pictorial Abstract

R I 000 200009

e _
Q00
000
Q000
Q00 10 4+ 3 — 13

Represent 52 + 4 using the place value chart

0000

As can be seen above, we can split 52 into the

Represent 52 + 4 using diene blocks in the place value above. The 5 tens and 2 ones are initially at the

chart above. The 5 ten blocks and 2 one blocks are initially top of the diagram. We’re going to share out sum of 2 numbers (40 and 12) which can both
at the top of the diagram. the number into 4 equal rows. be shared exactly by 4.

We’'re going to share out the number into 4 equal We start by sharing the 5 tens by 4 which gives 40 =4 =10

rows. us 1 ten in each row with 1 ten left over. We 12+4=3

We start by sharing the 5 ten blocks by 4 which gives exchange the 1 ten left over for 10 ones (placed Therefore, the final answer is 13.
us 1 ten block in each row with 1 ten block left over. at the top). This now gives 12 ones.

We exchange the 1 ten block left over for 10 one We then share the 12 ones by 4 which gives us

blocks (placed at the top). This now gives 12 one 3 ones in each row.

blocks. Therefore we have 1 ten and 3 ones in each of

We then share the 12 one blocks by 4 which gives us the 4 rows so the answer is 13.

3 one blocks in each row.
Therefore we have 1 ten block and 3 one blocks in

each of the 4 rows so the answer is 13.
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Dividing a 2 -digit number by a 1-digit number using

the sharing method (with a remainder)

Example 53+4

Concrete/Pictorial

Abstract

Represent 53 + 4 using diene blocks in the place value chart
above. The 5 ten blocks and 3 one blocks are initially at the top
of the diagram.

We're going to share out the number into 4 equal rows.
We start by sharing the 5 ten blocks by 4 which gives us
1 ten block in each row with 1 ten block left over. We
exchange the 1 ten block left over for 10 one blocks
(placed at the top). This now gives 13 one blocks.

We then share the 13 one blocks by 4 which gives us 3
one blocks in each row with 1 one block left over.
Therefore we have 1 ten block and 3 one blocks in each
of the 4 rows with 1 one left over. Therefore the answer
is13 rem 1.
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Represent 53 + 4 using the place value chart above. The 5
tens and 3 ones are initially at the top of the diagram.
We're going to share out the number into 4 equal rows.
We start by sharing the 5 tens by 4 which gives us 1 ten in
each row with 1 ten left over. We exchange the 1 ten left
over for 10 ones (placed at the top). This now gives 13
ones.

We then share the 13 ones by 4 which gives us 3 ones in
each row with 1 one left over.

Therefore we have 1 ten and 3 ones in each of the 4 rows
with 1 left over. Therefore the answer is 13 rem 1.

As can be seen above, we can
split 53 into the sum of 2
numbers (40 and 13) where the
40 can be divided exactly by 4.
40 +4 =10.

We then split 13 into the sum of
2 numbers (12 and 1) where 12
can be divided exactly by 4.

12 =4=3.

We have 1 left over.

Therefore, the final answer is 13
rem1
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Dividing a 3-digit number by a 1-digit number by

short division using the grouping method

Example 536-+4

Concrete/Pictorial

Abstract

[
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Represent 536 + 4 in the place value chart above.

536 means 5 hundreds, 3 tens and 6 ones.

Start by dividing the 5 hundreds into groups of 4. As you can see we can make 1 group of 4 hundreds
with 1 hundred left over. Exchange the 1 hundred left over for 10 tens. This now gives us 13 tens in
the tens column.

We now divide the 13 tens into groups of 4. As you can see we can make 3 groups of 4 tens with 1
ten left over. Exchange the 1 ten left over for 10 ones. This now gives 16 ones in the ones column.
Finally we divide the 16 ones into groups of 4 ones which gives us 4 groups.

Therefore we have 1 group of 4 hundreds, 3 groups of 4 tens and 4 groups of 4 ones so the answer is
134.

Represent 536 + 4 as above often called the bus
stop method.

Start by dividing the 5 hundreds into groups of 4.
We can make 1 group of 4 hundreds with 1
hundred left over. Write the first 1 hundred in
the hundreds column on the answer line and
exchange the 1 hundred left over for 10 tens.
This now gives us 13 tens in the tens column.
We now divide the 13 tens into groups of 4. We
can make 3 groups of 4 tens with 1 ten left over.
Write the first 3 tens in the tens column on the
answer line and exchange the 1 ten left over for
10 ones. This now gives 16 ones in the ones
column.

Finally we divide the 16 ones into groups of 4.
We can make 4 groups of 4 ones which we write
in the ones column on the answer line.

This gives the answer 134.
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Dividing a 3-digit number by a 2-digit number by

short division and using the grouping method

Example 43212

Concrete/Pictorial

Abstract
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Represent 432 in the place value chart above.

432 means 4 hundreds, 3 tens and 2 ones.

Start by trying to divide the 4 hundreds into groups of 12. As this can’t be done, we exchange the 4
hundreds for 40 tens and place these in the tens column. We now have 43 tens in the tens column.

We now divide the 43 tens into groups of 12. We can make 3 groups of 12 tens with 7 tens left over. We
exchange the 7 tens left over for 70 ones. This now gives 72 ones in the ones column.

Finally we divide the 72 ones into groups of 12. We can make 6 groups of 12 ones.

Therefore we have 3 groups of 12 tens and 6 groups of 12 ones which gives the answer 36.

E T ]
en called the

Represent 432 + 12 as above oft
bus stop method.

Start by trying to divide the 4 hundreds into
groups of 12. As this can’t be done, we write
0 in the hundreds column on the answer line
and exchange the 4 hundreds for 40 tens and
write this in the tens column. We now have
43 tens in the tens column.

We now divide the 43 tens into groups of 12.
We can make 3 groups of 12 tens with 7 tens
left over. Write the first 3 tens in the tens
column on the answer line and exchange the
7 tens left over for 70 ones. This now gives
72 ones in the ones column.

Finally we divide the 72 ones into groups of
12. We can make 6 groups of 12 ones which
we write in the ones column on the answer
line.

This gives the answer 36.
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Dividing a 3-digit number by a 2-digit number by

long division and using the grouping method

Example 432 +12

Concrete/Pictorial
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Represent 432 in the place value chart above. 432 means 4 hundreds, 3 tens and 2
ones.

Start by trying to divide the 4 hundreds into groups of 12. As this can’t be done, we
exchange the 4 hundreds for 40 tens so that we now have 43 tens in the tens column.
We now divide the 43 tens into groups of 12. We can make 3 groups of 12 tens which
equals 36 tens = 360.

Our next step is to work out 432 — 360 which will tell us what we still need to divide
by 12. If we cross out 36 tens (360) this leaves us with 7 tens and ones which is 72. As
we can’t divide 7 tens into groups of 12 we exchange the 7 tens for 70 ones so that
we have 72 ones. We can make 6 groups of 12 ones.

This gives the answer 36.
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Start by trying to divide the 4 hundreds into groups of 12. As this
can’t be done, we write 0 in the hundreds column on the answer
line and exchange the 4 hundreds for 40 tens so that we now
have 43 tens in the tens column.

We now divide the 43 tens into groups of 12. We can make 3
groups of 12 tens. Write the 3 tens in the tens column on the
answer line. We now work out 12 x 3 tens = 12 x 30 = 360 and
write this underneath the 432.

Our next step is to work out 432 — 360 which will tell us what we
still need to divide by 12. 432 —360=72. 72 is 7 tens and 2 ones.
As we can’t divide 7 tens into groups of 12 we exchange the 7
tens for 70 ones so that we have 72 ones. We can make 6 groups
of 12 ones. We write 6 ones in the ones column on the answer
line. We now work out 6 x 12 ones =6 x 12 = 72 and we write
this underneath the 72. We then do 72 — 72 = 0. This means we
have no more dividisions to do. This gives the answer 36.
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Adding and subtracting positive and negative

numbers

Concrete/Pictorial Abstract
HE e e IR Y
—Ss —a/ —= —2=2 —a o li =2 =2 a s =3 = B
u

When you add a positive number, you move to the right
on the humber line. For this example, start at -4 and move
5 places right which gives the answer 1.

\
1 -
|
Iy
|
W
@
\
R
0—
[y
N
W
@
Ne

- s = —— =
=1 —
When you subtract a positive humber, you move to the
left on the number line. For this example, start at 4 and
move 6 places left which gives the answer -2.

E==3E=;ﬂ‘llb'CID'CID'-ID'CID

1 yellow positive counter and 1 red negative counter makes a zero pair. We can
therefore see that when we add the counters we get the answer -5.

Represent 2 with 2 yellow positive counters and the -7 with 7 red negative counters.

2+-7
=2-7
=-5

Adding a negative number is the same as subtracting. For
this example, adding negative 7 is the same as subtracting
7.

EED]EDIED] EDIED [ ED I ED
oo

We start with 5 yellow positive counters. We need to subtract 3 red negative
counters but we don’t have any red negative counters. However, what we can do is
add on 3 zero pairs as can be seen in the diagram. Now we can subtract -3 by taking
away the 3 red negative counters which leaves us with 8 yellow positive counters so
the answer is 8.

5--3
=5+3
=8
Subtracting a negative number is the same as adding.
For this example, subtracting negative 3 is the same
as adding 3.
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Multiplying positive and negative numbers

If the signs are the same, the answer is positive. If the signs are different, the answer is negative.

Concrete/Pictorial Abstract

positive X positive = positive 3x4=12

The diagram shows 3
columns of 4 red negative 3 X -4 - -12
counters which gives a total

of 12 red negative counters
which gives the answer -12.

positive X negative = negative

The diagram shows 4 rows of
3 red negative counters -3 X 4 - -12
which gives a total of 12 red

negative counters which
gives the answer -12.

negative X positive = negative

' ' ) —_ 3 < 2 = —6 We know from above that
negatlve X negatlve = p@SﬂtW@ — 3 < 1 = —3 :i negative number x positive -3 X -4 = 12
—3 < 0 =o0 L) += number = negative number. If
—F ¥ —AL =3 )= we follow the pattern on the
—3 > —2 =6 D 4+ = left we can see that negative
_g : —i i iz D —+= X negative must be positive

and -3 x-4=12

Better Schools * Better Communities * Better Futures in Christ m Gl oo o




Dividing positive and negative numbers

We know that multiplication and division are inverse operations. As with multiplication, If the signs are the same, the answer is positive and if the signs are

different, the answer is negative.

Concrete/Pictorial Abstract

As3x4=12
12+3=4

positive <+ positive = positive

— - —=Za1i__=3%3 As-3x-4=12
positive + negative = negative | —s=<o—o - 12 =+ -3 =-4
S XI5 33
— 3 >< —a — A2 D o
S iy : - - - As 3 x -4 =-12
negative + positive = negative | | || e || 12:32.4
- | o |-
- JC JIC 3

As-3x4=-12
12+-3=4

negative -+ negative = positive

o
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Adding decimal numbers up to 3 decimal places

Example 3-65+2-41
Concrete/Pictorial Abstract

[ o §  rewn | redwome | Ones + Tenths

ooe s’ | 000

oe [see o OO

= e 8°°
O

Represent the number using place value Represent the numbers using decimal place value Line up the digits starting with the hundredths column on
counters in a place value chart. counters in a place value chart. the right and moving left to the tenths and ones columns.
3-65 is represented by 3 ones, 6 tenths 3-65 is represented by 3 ones, 6 tenths (0-6) and 5 Make sure that the decimal point lies between the ones
and 5 hundredths. hundredths (0-05). and tenths columns.

2-41 is represented by 2 ones, 4 tenths 2-41 is represented by 2 ones, 4 tenths (0-4) and 1 In the hundredths column, do 5 hundredths + 1

and 1 hundredth. hundredth (0-01). hundredth = 6 hundredths.

When we add the hundredths together, When we add the hundredths together, we get 6 In the tenths column, do 6 tenths + 4 tenths = 10 tenths.
we get 6 hundredths (0-06). hundredths (0-06). Exchange 10 tenths for 1 whole. Therefore, write 0 in the
When we add the tenths together, we get | When we add the tenths together, we get 10 tenths tenths column and 1 at the bottom of the ones column.
10 tenths (same as 1 whole). Therefore, (same as 1 whole). Therefore, we exchange the 10 In the ones column, do3+2+1=6.

we exchange the 10 tenths for 1 whole. tenths for 1 whole. This gives the final answer 6-06.

When we add the ones together, we get When we add the ones together, we get 6.

6 This gives the final answer 6-06.

This gives the final answer 6-06.
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Subtracting decimal numbers up to 3 decimal places

Example 5-43 - 2-7

Concrete/Pictorial

Abstract

Hundredths

Tenths

Ones 3

Represent 5-43 using place value counters
in a place value chart.

So 5-43 is represented by 5 ones, 4 tenths
and 3 hundredths.

In the hundredths column, 3 hundredths — 0

hundredths = 3 hundredths

In the tenths column, we can’t subtract 7
tenths from 4 tenths. Therefore, we
exchange 1 whole one for 10 tenths. We
then do 14 tenths — 7 tenths = 7 tenths.
In the ones column,do4—2=2ones=2
This gives the final answer 2-73.

Ones @ Tenths Hundredths
OO -]
O
&

@)
| Ql\ | 0‘ / |\ﬂ/|

|\u l(m : ea ) m\

(- \‘ \
\m |\u/|

Represent 5-43 using decimal place value counters in
a place value chart.

So 5-43 is represented by 5 ones, 4 tenths (0-4) and 3
hundredths (0-03).

In the hundredths column, 3 hundredths — 0
hundredths = 3 hundredths = 0-03

In the tenths column, we can’t subtract 7 tenths (0-7)
from 4 tenths (0-4). Therefore, we exchange 1 whole
one for 10 tenths. We then do 14 tenths (1-4) —
tenths (0-7) = 7 tenths (0-7)

In the ones column,do4—2=2ones=2

This gives the final answer 2-73.

Line up the digits starting with the hundredths column
on the right and moving left to the tenths and ones
columns. Fill in any gaps with zeros. Make sure that the
decimal point lies between the ones and tenths columns.
In the hundredths column, do 3 hundredths - 0
hundredths = 3 hundredths.

In the tenths column, we can’t subtract 7 tenths from 4
tenths. Therefore, we exchange 1 whole one for 10
tenths. We then do 14 tenths — 7 tenths = 7 tenths.

In the ones column,do4—2=2ones =2

This gives the final answer 2-73.
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Multiplying decimal numbers by integers

Example 3-42 x3

Concrete/Pictorial

Abstract

Represent 3:42 x 3 using the coins above. Represent
£3-42 with 3 £1 coins, 4 10p coins and 2 1p coins.
Start with the 1p coins by doing 3 x 2p = 6p = £0-06.
Then we do 3 x 40p = 120p. Write 20p (£0-20) in the
10p column and exchange the other 10 10p’s for £1
and place this in the £1 column.

Finally we do 3 x £3 plus the £1 already in the
column which equals £10.

This gives the answer £10-26.

(o] Tth
@00 10000
000 o000
000 10000
L O
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oo
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@

Represent 3-42 x 3 using the decimal place
counters in the place value chart above. We
have 3 rows with 3 ones, 4 tenths (0-4) and 2
hundredths (0-02) in each row.

Start with the hundredths column by doing 3
ones x 2 hundredths (0-02) = 6 hundredths =
0-06.

Then we do 3 ones x 4 tenths (0-4) = 12 tenths
= 1-2. Write 2 tenths (0-2) in the tenths
column and exchange the other 10 tenths for
1 whole one. We write this 1 at the the
bottom of the ones column.

Finally we do 3 ones x 3 ones plus the 1 one
already in the column which equals 10 ones.
Exchange the 10 ones for 1 ten. Write 0 in the
ones column and 1 in the tens column.

This gives the answer 10-26.

'_ N ot‘m-h“ﬂ-\
B eq4 2

Line up the digits starting with the hundredths
column on the right and moving left to the
tenths, ones and tens columns.

Start by doing 3 ones x 2 hundredths =6
hundredths = 0-06.

Then we do 3 ones x 4 tenths = 12 tenths. Write
2 tenths (0-2) in the tenths column and
exchange the other 10 tenths for 1 whole one.
We write this 1 at the the bottom of the ones
column.

Finally we do 3 ones x 3 ones plus the 1 one
already in the column which equals 10 ones.
Exchange the 10 ones for 1 ten. Write 0 in the
ones column and 1 in the tens column.

This gives the answer 10-26.
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Dividing decimal numbers by integers

Example 5-32+4

Concrete/Pictorial

Abstract

Represent £5-32 using the coins above so that
we have 5 £1 coins, 3 10p coins and 2 1p
coins.

Start by working out how many groups of 4 £1
coins divide into £5 which is 1 with £1 left
over. Exchange the £1 left over for 10 10p
coins so we now have 13 10p coins.

Then work out how many groups of 4 10p
coins divide into 13 10p coins which is 3 with
1 10p coin left over. Exchange the 1 10p coin
for 10 1p coins so we now have 12 1p coins.
Finally work out how many groups of 4 1p
coins divide into 12 1p coins which is 3.

This gives the final answer £1-33.

= =)

_9’\

Represent 5-32 using decimal place value counters in the place
value chart above. We have 5 ones, 3 tenths (0-3) and 2
thousandths (0-02).

Start by working out how many groups of 4 ones divide into 5
ones which is 1 with 1 one left over. Exchange the 1 one left
over for 10 tenths and place this in the tenths column so we
now have 13 tenths.

Then work out how many groups of 4 tenths divide into 13
tenths which is 3 with 1 tenth left over. Exchange the 1 tenth
left over for 10 hundredths and place this in the hundredths
column so we now have 12 hundredths.

Finally work out how many groups of 4 hundredths divide into
12 hundredths which is 3.

This gives the final answer 1-33.

Y
;
&
F

We use short division for this division.
Start by working out how many groups of
4 ones divide into 5 ones which is 1 with
1 one left over. Write the first 1 one on
the answer line and then exchange the 1
one left over for 10 tenths and place this
in the tenths column so we now have 13
tenths.

Then work out how many groups of 4
tenths divide into 13 tenths which is 3
with 1 tenth left over. Write the 3 tenths
on the answer line and then exchange
the 1 tenth left over for 10 hundredths
and place this in the hundredths column
so we now have 12 hundredths.

Finally work out how many groups of 4
hundredths divide into 12 hundredths
which is 3. Write the 3 hundredths on the
answer line.

This gives the final answer 1-33.
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Adding fractions

&R
+
Wik

Example

Concrete/Pictorial

Abstract

1 1 7
4=
4 3 12

1

4

We start by finding the smallest number that the denominators 4 and 3 divide into (called the lowest common
multiple) which is 12. We use grids with 12 squares (3 squares by 4 squares) to represent both fractions. For ?1, we
shade in 1 of the 4 columns which gives us 3 squares. For é we shade in 1 of the 3 rows which gives us 4 squares. If

we add those squares together in the final grid we can see that 7 of the 12 squares are shaded in which gives us

7
the answer TS

We start by finding the smallest
number that the denominators 4 and
3 divide into (called the lowest
common multiple) which is 12. We
now write both of these fractions as
equivalent fractions with
1
denominator 12. For Z we need to
multiply numerator and denominator
by 3 which gives the equivalent
. 3 1 .

fraction = For ; we need to multiply
numerator and denominator by 4

. . . . 1
which gives the equivalent fraction e
Finally we add these 2 fractions

- 7
together to give the answer >
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Subtracting fractions

We start by finding the smallest number that the denominators 5 and 4 divide into (called the lowest
common multiple) which is 20. We now write both of these fractions as equivalent fractions with

. 4 . . . . .
denominator 20. For T we need to multiply numerator and denominator by 4 which gives the equivalent
. 16 3 . . . . .
fraction 3o For S we need to multiply numerator and denominator by 5 which gives the equivalent
. 1s
fraction —.
20
. . . 16 .
We use grids with 20 squares to represent both fractions. For S0 We shade in 16 of the 20 squares and for
15 . . Ly 1 L
5o We shade in 15 of the 20 squares. We can see that the difference between the 2 grids is >0 which is our

answer.

4 3
Example T2
Concrete/Pictorial Abstract
4 16 4 3 16 15 1
5 — 20 52720 20 20
We start by finding the smallest number that
the denominators 5 and 4 divide into (called
the lowest common multiple) which is 20. We
now write both of these fractions as
= —~— equivalent fractions with denominator 20.
3 — 15 i - E - 16 . 15 S 1 For:—we need to multiply numerator and
4 20 5 -k 20 20 20 . . . .
denominator by 4 which gives the equivalent

.16 3 -
fraction >0 For S we need to multiply
numerator and denominator by 5 which gives

- .15
the equivalent fraction o

: 16 15 ) 1
Finally we do — — — to give the answer —.
20 20 20
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Multiplying fractions

TN
X
ko |

Example

Abstract

Concrete/Pictorial

W[m
Wm
W

|

12 L
5 X 3means 3

Consider the 5 squares by 3 squares grid above which has 5 rows and 3 columns.

We will first of all shade in gof the grid by shading in the first 2 of the 3 columns = 10 squares.

WK WR Gs e e

We then shade in gof these 10 squares by shading in the top 4 out of the 5 rows = 8 squares.
8

As we have shaded in 8 out of the 15 squares then this gives us the answer =

4

X 5=
— — E
To multiply fractions, we need to
multiply the numerators together
and multiply the denominators

together. 4 x2=8and 5x3 =15

. . 8
which gives us the answer =

2 8

Better Schools * Better Communities * Better Futures in Christ

; § Bishop Chadwick
Catholic Education Trust



Dividing fractions

Example 3= %

Concrete/Pictorial

Abstract

I
|
|
b |
|
|
b |
|
|
b |
|
|

1,
Represent 3 + S using the part whole bar model above.
Each whole bar on the top row is split into 4 quarters in the bottom row. We can see that 4 quarters divide into
each whole one. Therefore, we can see that 12 quarters (3 x 4 ) divide into 3 whole ones. Therefore the answer is
12.

We can start by working out how
many:l} divide into 1 which is 4.
We can then work out how many
i divide into 3 by doing 3 x 4
which gives the answer 12.

A rule that you can use here is
that dividing by a fraction is the
same as multiplying by its

reciprocal e.g.

1.2_1X3_
5°3 572 10
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Finding a fraction of a quantity

Example gof 30

Concrete/Pictorial Abstract

, : \ z
5of30

- We first of all need to find§0f30 by
Represent the number 30 using the bar model above. doing 30+ 5= 6.

1 : . , :
To work out p of 30 we need to split the bar model into 5 equal parts. Each part is equal to 30 + 5 Then we find % of 30 by doing 6 x 2

= 6'2 which gives us the answer 12.
For - of 30 we need 2 of the 5 parts so we do 6 x 2 which gives us the answer 12.
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Finding a percentage of a quantity

Examples Find 15% of 80

Concrete/Pictorial Abstract
. Find 15% of 80
8 |44l 8| 8|8|8|8|8|8]8 10% of 80=80+10=8
lﬁ_.kj,_)
10% 5% 5% of 80="%o0f8=4

15% of 80=8+4=12
Represent 80 by the bar model above. Split the bar into 10 equal parts so each part
represents 10%. Each 10% part is equal to 80 + 10 = 8. Some other percentages that are useful to know are

We can find 5% by halving one of the 10% parts so /; of 8 = 4, To find 50% of a quantity we divide by 2
To find 40% of a quantity we multiply 10% by 4

Therefore to find 15% we add together the 10% and 5% parts which is 8 + 4 = | To find 1% of a quantity we divide by 100
12 To find 3% of a quantity we divide by 100 and multiply by 3
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Converting a fraction into a decimal and a

percentage

4. -
Example Convert z into a decimal and a percentage

Concrete/Pictorial Abstract

.4 .
Write casa decimal

. . 4 . . .
o % % % % % The quickest way of converting s intoa decimal is to
Sl e e aal e oaas ot o e multiply the numerator and denominator by 2 which gives
. . 8 . .
LT T T T T T T T the equivalent fraction Ewhlch is equal to 0-8.
4 . 4 . . . .
We represent s on the O to 1 number line and bar model above. z also means 4+5 so if we work this out using the bus stop

method shown earlier we get
Above the number line has been divided into 5 equal parts (fifths)

and below the number line has been divided into 10 equal parts (tenths).

The bar model has also been divided into 10 equal parts.

4 8
We can see that FabT i 0.8

Start by working out how many groups of 5 ones divide into
4 ones. As this can’t be done we write 0 in the ones column
and exchange the 4 ones for 40 tenths and write this in the
0.80 tenths column.
Then we work out how many groups of 5 tenths divide into
]

4 . ) 4 40 tenths which is 8 which we write in the tenths column
We represent T using the hundred grid above. We know that = To on the answer line. This gives us the answer 0-8.

80
100

. .4, .
As can be seen 8 out of the 10 columns have been shaded in which The quickest way of convertmgg into a percentage Is to

multiply the numerator and denominator by 20 which gives

is the same as 80 out of the 100 squares which is 80% the equivalent fraction —18000 which means 80 out of 100

which means 80%.
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Converting a decimal into a fraction and a

percentage

Example Convert 0-11 into a fraction and a percentage

Concrete/Pictorial Abstract

Convert 0-11 into a fraction as shown
below

!

T o e

b
o =l ! ‘&'_%'\ u;

L

T 1

y =

D

Convert 0-11 into a percentage
Represent 0-11 using the 10 by 10 grid above.

We know that 0-11 = 0 ones + 1 tenth + 1 hundredth. T6 converta decimalints 5

We can represent 1 tenth of the grid by shading in 1 of the 10 columns in the grid. percentage we multiply by 100.

We can represent 1 hundredth of the grid by shading in 1 of the 100 squares lr; the grid. When we multiply by 100 each of the
Therefore we have shaded in 11 out of the 100 squares which means 0-11 = T =11%. digits should be multiplied by 100 so

move 2 places to the left as we can
see below.

/j => ?fii
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Converting a percentage into a decimal and a

fraction

Example Convert 35% into a decimal and a fraction
Concrete/Pictorial Abstract
Convert 35% into a decimal

To convert a percentage into a
decimal we divide by 100. When we
divide by 100 each of the digits
should be divided by 100 so move 2
places to the right as we can see

below.

| 7 | o $ s nu{
e | =1 =5 |
=t dud et el

Therefore the answer is 0-35.

Convert 35% into a fraction
Represent 35% using the 10 by 10 grid above by shading 35 of the 100 squares.

Each column is equal to 0-1 of the whole grid. Half of each column is equal to 0-05. Therefore, as a decimal this 35% means 35 out of 100 so as a
gives 0-1 +0-1 + 0-1 + 0-05 = 0-35.

35 fraction this is —. This can be
We know that 35% means 35 out of 100 so we shade in 35 of the 100 squares. Therefore as a fraction this is oo 100

simplified by dividing the numerator
and denominator by 5 (called the

. 7
gives —. highest common factor) which gives
7

20

This can be simplified by dividing the numerator and denominator by 5 (called the highest common factor) which
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Order of Operations (BIDMAS)

Example 5x(6-2)?

Concrete/Pictorial Abstract

Work out 5 x (6 - 2)?

We use the word BIDMAS where
BIDMAS stands for Brackets, Indices, Division, Multiplication, Addition,

Subtraction,
5x(6—2)?
Represent BIDMAS in the triangle above. Do the bracket first
=5 x 42
5x(6-2)? Do the index number next
Do the bracket first =5x 16
=5 x 4? Finally do the multiplication
Do the index number next =80
=5x16
Finally do the multiplication
=80
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Simplifying a ratio

Example Simplify the ratio 10:35

Concrete/Pictorial

Abstract

Represent the ratio 10:35 with the 10 red balls and 35 blue balls above. We find the biggest number that divides
exactly into both 10 and 35 which is 5. Therefore, we arrange both the red balls and blue balls into 5 rows. We
can see that each row has 2 red balls and 7 blue balls. In other words, if you have 10 red balls and 35 blue balls
that means for every 2 red balls you will have 7 blue balls. Therefore, 10:35 can be simplified to 2:7.

Simplify the
ratio 10:35

We start by finding the biggest
number that divides exactly into both
10 and 35 (which is called the highest
common factor). That number is 5.
10+5=2

35+5=7

So 10:35 simplifies to 2:7.
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Sharing a quantity in a ratio

Example Share £24 into the ratio 3:5
Concrete/Pictorial Abstract

£9 Share £24 into the ratio
“ 3:5

£3 £3 £3

- £24

The first share is 3 parts of the
ratio and the second share is 5
parts of the ratio. We start by
adding 3 parts and 5 parts which
gives us 8 parts in total

£3 £3 £3 £3 £3

£15
Represent this question using bar models.
We start by drawing 3 boxes for the first share and 5 boxes for the second share as can be seen above. :

O To work out what each part is
This gives us 8 boxes altogether. .

) equal towe need todo £24 +8 =

To work out what each box is equal to we need to do £24 + 8 = £3. £3
Therefore, the first share is 3 x £3 = £9 '
Therefore, the second share is 5 x £3 = £15.
Therefore the answer is £9:£15.

Therefore, the first share is 3 x £3
=f9

Therefore, the second share is 5 x
£3 =£15.

Therefore the answer is £9:£15.
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