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Ordering Numbers T Worked Examples
7.di it Numbers are i"to the Millions ~ Roonie’s website gets 4 35# 801 hits each year.

Look at this whopping number — the digit furthest to the left is the millions: What are the values of 4 and 2 in this number? | )
‘ hundred . . 4 milli 1) Look at where 4 is in the number
+housands fens - millions N | _ o5 |
( ’rhousands - foiat srilllinn | and write the digit in words.
‘fy. s 3 "Wl 2 thousands 2) Now look at where 2 is in the
C 548 372 £ With big numbers, put a ’ two thousand number and write the digit in words.
’ space after every 3 digits, - B 7
millions fhousands hundreds ones - starting from the ones. ‘
S Trrrrnrmnmnmmmmmnmmnmm e @ Downton Zoo had nine hundred and twenty six thousand, eight hundred
9_0 « Ite: and sixty three visitors last year. Write this amount as a number.
"Six million, five hundred and forty eight thousand, three hundred and seventy two." weiT Ty o
. — : ——
You can partition it into: 1) Write down the number of thousands. 926 thousand
R s SO0 o0 e e g IuN S T2 2) Then write down the number of hundreds, 863 |
= : . . fens and ones. aQ
'EXAMPLE: 3) Now write the number completely. 926 863 visitors

James caught one hundred and three thousand, eight hundred and twenty four fish. ___ — s ke e ==
Write this out as a number. v

193 824\ﬁsh

one hundred and three thousand eight hundred and twenty four

Martin has three rabbits. They weigh 2564 g, 2587 g and 2751 g.
Arrange these weights in ascending order

1) Compare the digits in the
thousands column first. 2564 has a 5 in the hundreds column

2587 has a 5 in the hundreds column ‘

Biﬂ Numbefs Can Be Ofdel'ed 2) All the numbers have 2 thousands, 2 2 :
» so next compare the digits in the 2751 has a 7 in this column, so is larger

2T 03l Put these numbers in descending order: \\Bmu.“,,” e hundreds column. 2751 is the largest
532]' 66 354' 6852. 5789 = ggs]cger;:)l;glmeans = as it has the most hundreds. 25_@4 has a é in the tens column | ‘
3 argest - isits i .| 2587 h 8 in this col . so Is larger
66354 6852 5321 5789 > fosmallest, - Bl L T ERRR ) - Tas & s column, =9 B T8
V] FIY VR0 45 F g p) p pp : ou can use the < or > signs to 2564 < 2587 < means 'is less than' and
/ ."‘,j;} : show which number is larger. * > means 'is greater than'
This is the largest. This is the next largest. Now compare 5321 and 5789. They 4) Now arrange the weights from %
It's the only one It has more thousands ™ both have 5 thousands. So look at the smallest to largest (that's what 2564 g, 2587 g, 2751 g
with ten thousands. than 5321 or 5789. hundreds. 5789 is larger than 5321. ascending order means). L g 8 -
Lgo the right order is: 66 354, 6852, 5789, 532I. 2 —_— m—
- ' Numbers are always being told to line up...

“I can read, write, order and compare numbers up T @Q - O @ @ When you're asked to order numbers by their size, don't forget that ‘ascending'
to a million, and work out the value of each digit." means from smallest to largest and 'descending’ means from largest to smallest.
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Negative Numbers AT Worked Examples
Adding and Subtracting Negative Numbers | (1) Wercoui=s- i : 8 F |

Number lines are really useful for problems using negative numbers.

DGV TSN What is =2 + 572 Work out -2 — 13. T L A RS
09 000000000000 000000000000 00000 0NPNONNNOOONOODEO0OO0RROORON - _8 —7 —6—5 _4 _-3 2) Siar’raiﬁ."
s Start at -2 Count on 5 places ¢ « Count back 10 places, | .
= T\ KWN/'\:/N it Pt = 3) Count back & places.
: 3, | : : olart df —£ : - B B B i
L T e o o B L o
e =2 - 1 ° o -15 B .
. 0 2 3 4. 00 & 0 20 -
. The answer is 3 F The answer is =15 o At the start of a game, Matteo has 6 points. His score at the end of the game
.o.o|oo.toooooooooooo-oooooooo: .o....o.-......m.........: 159pOintSIowerthantheScorehestartedWith. What is his final score?

5400150320 The temperature in George's cellar is 8 °C. The temperature in his B - -

= —— . o ® . . n
DY, garden is 10 °C colder. What is the temperature in his garden? )" Draw &:ufibsn line feat. P e
i | i i i i | "'!is g;r%en 3) Then count back 9 places. AN -3 points
is—2° - - )

Items Level

Working Out Differences

e sy T e T TR T TR . This table shows what is sold on each level of Toys 5
1] The temperature inside a rocket is 2 °C. @ a superstore. Work out the difference in levels Clothes 2
— The temperature outside a rocket is —7 °C. | heuseshiclothes dndieiBctionics. Electronics 6
What is the difference between these temperatures? :
.— N .= e o S 7 1) Draw a number line first. Mark the
Do a quick ske’rph of the number line. Mark. the two temperatures % b ¢ R AR A two values on it, and count how many
on it, then count how many places there are between them. 3 -2 -1 O 1 2 3 4 5 6 |  places there are between them.
It's often easiest to count the places fo zero, then the 2 ™ " ) ) ‘ 2) First count the places between -2 and O.
number of placeg after zero and then add them together. w K o al" ! 2 kplaces 6 places Thora o 2 ulabos!
There are 7 places between -7 and 0. - A2 1 2+ 6=8 3) Then count the places between O and 6.
: | There are 6 places.
T l I I [ I | % 8 levels 4) Add 2 and 6 together ‘
. |l~x-7 -8 -6 -4 -3 -2 11 0 1 2 between O and 2. L : to find the difference. |
gs( I - : .- \
S i ‘f.ji 4] - | N |
3t |

8o the difference in temperature is 7 + 2 = 9 °C.

“I can calculate using negative numbers." ‘T@O =) O @ OJ

—_——————————— — # -
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These pages make me feel cold...

...but if you work hard enough, you'll soon start to warm up. Make sure you feel
comfortable using negative numbers — this isn't the last you'll see of them.




Roman Numerals e Worked Examples

The Romans Used Numerals Instead of Digits @w m.m___:.‘mmwj___ Rﬂ;“an;;._;;_;_:__-;:__ X

The Romans used letters called numerals instead of the digits 0-9. R e

- —h W T e

You need to know these numerals: 1) Write down the value of M.
i ; D =500
=10 C=100 M = | 2) Then write down the value of D
. 3 > N 3) IV has a small numeral before a big one, V=5-1=4
L =50 D = 500 _ \Z 'Y ; so you'll need to subtract. .
: | 4) Now add them together. 1000 + 500 + 4 = 1504

For other numbers, they put numerals in a row. E—
Here are the rules you need to read them:

Numerals that are the same 8mall numerals after big ones -

are added together. . are added on to the big one. @ Write DCLXXXIX as a number.

=3 XX=20 CC=200 XII =12 CI =101 CCXXX = 230

D =500 C =100 L=50 | 1) Write down the values of D, C and L.

~

Small numeralé before big ones |

o liei ] s VYV = = ==

are subtracted from the big one. ; 2 Ap=ad . LB 249D X =10, so XXX =30 | 2) For X you need to add (numerals

(These six are the only subtractions allowed.) IX=9 XC=90 CM-= 90.0 \ that are the same are added together).
' X=10and =150 IX=10-1=9

' 3) 1X has a small numeral before a big one,

Do ng subfrachng BEFORE doing any adding. | 500 +100 + 50 + 30 + 9 so you'll need to subtract.

CCIV = 204 CCXLI = 241 D - 589 4) Now add all of these numbers up.

i = N i |

200 7_ 1
50 - 10 = 40
S 5 Dilna’s great, great, great, great grandfather was born in MDCCCXIX.
You Can Write Years In Roman Numerals What year is this?
5 ! ) ) . . MMXVI 1) Start with any subiracting. IX =10 ;; =9
& 2000 is written MM so years in the 2000s will begin MM £ '
. 2016 2) You can then add this fo X. X =10, 50 XIX=10 + 9 =
1900 is written MCM so years in the 1900s will begin MCM & MCMXXIV 3) You know that MDCCC is 1800... MDCCC = 1800
= - o - = =¥ 1924 @,
4) ...so add this to XIX. 1800 + 19 =1819

¥ 2
1800 is written MDCCC so years |

MDCCCLXXIIT _,
_in the 1800s will begin MDCCC | 3

- 1873

“l can read Roman numerals up to M and T
recognise years written in Roman numerals." P‘@Q i O @‘j Oj

8ecrion ONe — Numser & Piace VALUE

I 1L, I1L IV V, once I caught a fish alive...

The Romans had a different way of writing numbers — which can be a bit confusing.
Make sure you're happy with how to write Roman numerals as numbers.

Qcerion Ove — Numger & Prace VALue




Decimals — the Basics

Decimals are one way to write numbers that aren’t whole numbers.
Whole numbers have ones, tens, hundreds and so on.
Decimal humbers also have tenths, hundredths and thousandths...

0 '|' h "’h J
4.002 isjustabit biggerthan4 )  You can partition decimals.

4.500 is halfway between 4 and 5% 4.976 = 4 + 0.9 + 0.07 + 0.008
4.976 is just a bit less than 5

ones tenths hundredths thousandths

Decimal Places Come After the Decimal Point

Each digit after the decimal point is
called a decimal place (d.p.).
They're numbered starting from 1.

!

Ones t+ h th

0.642 \;
X

¥ 3rd decimal place

8o if a number has 1 decimal place,
st decimal place

it has ] digit after the decimal point. 2nd decimal place

LS T O Y O R
To order from largest o

Or derin D eCimaIs smallest do the same

Here's how you order decimals from smallest to largest. = but arrange from largest
aaaaaaaaa . = to smallest at each step.

Arrange all the numbers in place value columng, 7/t
(Make sure all the decimal points are underneath each other.)

bl

~

ARRRE RN R AY

 EENE RN R NN

STEP 2 Make all the numbers the same length by filling in extra zeros.

essos0eRee

. Look at the whole number part of each decimal number.
Arrange the numbers from smallest to largest.

nnnnnnnnnn

If any whole numbers are the same, look at the digits in
the tenths column. Arrange them from smallest to largest.

essO0ORDOSD

- . If any of the tenths are the same, look at the digits in the
« 8IEPE s . .= o =
- ......: hundredihs column. Arrange them from smallest to largest.
STEPG T any of the hundredths are the same, look at the digits in the
o e.....s thousandths column. Arrange them from smallest to largest.

"I can identify the value of each digit to ‘
three decimal places. | can order and compare %i
numbers with up to three decimal places." @O _C® O

8ecrion Ove — Numser & Piace VaLue

Worked Examples

-

/ Lucy takes 6.759 seconds to run 50 m. ] e B
./ What are the values of 7, 5and 9 in 6.759? f

RS §

1) Look at where the 7 is
T et RSN Seven tenths

and write it out in words.

| 5 hundredths % Five hundredths 2) Now look at where the 5 is

and write it out in words.
9 thousandths

% Nine thousandths ’ 3) Finally, ;io the same for the 9.

@ How many hundredths are there in 6.9847

The first decimal place gives tenths, the second decimal 6.984
place gives hundredihe and the third decimal place gives %
thousandihe. So look at the second decimal place. 8 hundredths

) Order these numbers fﬂmmf’lamgeﬂ.ie smallest: 0.5, 2.0:
- ‘If'_l”l ; = S

1) Arrange all the 2) Look at 3) Four numbers start 4) 0.842 and 0.895

numbers in place the whole with O, so compare have the same
value columns and number part their digits in the digits in the tenths
make them the and arrange tenths column. column. Compare
same length by from largest Arrange these from the digits in the
filling in extra zeros.  to smallest. largest to smallest. hundredths column.
0500 2.030 2030 2.030
2030 0500 0.842 0.895
" 0670 0.670 0.895 0842 | |
0.842 0.84:2 0.670 0670 |
| ©895 0.895 0500 0500
)03, 0895, 0842, 067,05 |

—_————

Let’s get straight to the point...

F Decimals are super important. You need to get used to using them — so go through
these worked examples carefully. You'll soon realise that they don't bite. |

Qrerion Ove — Numser & Prace VALUE
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Rounding Off T Worked Examples
Roundin aq Whole Numbers Niko sent 2163 text messages lastyear. . |

Round this number to the nearest thousand.

S

This is quite easy if you remember the RULES:

1) Find the two numbers in the ’rhousands that 1 ME3 is betweer

IQ‘Q Th|H [ T |Ones Niko's number of text messages lies between.
1) The number lies between two possible answers. _ 31712 4 . 2000 and 3000
You have to decide which one it's nearer to. -

2) Look at the digit to the right of the place you're For example, if you A of the thousands (the decider).
rounding to — the DECIDER. round to the nearest |

3) If the decider is 5 or more then round UP. | Hundred. the 9} ilislase Hhah B so round doe:

If the decider is less than 5 then round DOWN. decidet s +I"|e Teris rep Fno
: : \y digit — here it's 2.

2) Now look at the digit to the right 2163

@ David has just signed a £7 365 212 deal with a football team.
Round this amount to the nearest hundred thousand.

213 is between 200 and 300. 7365 212 is between 1) Find the two numbers in the hundred

thousands that the amount lies between.
The decider is 1 so round down to 200. #3008 Q00 and 7 YO0 BEO
' 7 365 212 2) Now look at the digit to the right of the

My very rare elephant weighs 68 987 g. @, hundred thousands (the decider).
How much does he weigh to the nearest ten thousand grams” £7 400 000 ' 8) 6 is more than 5, so round up.

68 987 is between 60 000 and 70 000. 60 000 65 000 70 000 . .

L h Ty Sam Wil i ™ - el . -
The decider is 8 so round up to 70 000 g. l = = Pmﬁppa buys &Szlgge@ma@r im and 2.45 kg of jelly for her party.
(On a number line, you can see it's closer to 70 000 than 60 000.) / @ Round the amount of ice cream ta‘fthef' arest whole nu mber ar
fheaﬁwumt @fjﬂ!lyt@ 1 d >cimal placa e .
1 1 e 1 I PI 1) Start with the amount of ice cream.

Round’n to D Sy gee Find the two whole numbers that it lies between. ‘ 6.82 is between 6 and 7.
This is easy if you stick to the rounding rules. You're rounding to 1 d.p. so look at the digit ) VO T i i S B YR eo ok of 682

right — second decimal place, i . oo E ;
to the right of that — the second decimal pl ?Jﬁ ,.“,) tfl\eclc?re v:u‘hefher to round up or down the digit in the first decimal place (the dadider): |
KﬁThis is the decider. = -

0 O O

| Brian's beard is 57.64 cm long.
— What is the Ieng’rh of his beard to 1 decimal place?

3) 8 is more than 5, so round up. i 7 kg of ice cream
|

4) Now look at the amount of jelly. Find the two .
numbers with 1 decimal place that it lies between. 245 is between 24 and 2.5.

5) You're rounding to 1 decimal place so look at the 245
digit in the second decimal place (the decider). B |
% 2.5 kg of jelly .

B) The decider is 5, so round up.
The decider is 4 so round down to 57.6 cm

Round and round the garden, like a...
“l can round any whole number. | can round declma!sﬁp Q - O @ O] ...Maths explorer. Working out which number is the decider is the key to rounding.

to one decimal place or the nearest whole number.' 8o make sure you remember, it's the digit to the right of the place you're rounding to.

8ecrion One — Numser & Prace VALuE 8ecrion One — Numer & Piace VaLue




14 QECTION Two — CALCULATIONS
' Written Adding and Subtracting R Worked Examples
: \
You Should Add In Columns Bl T 0 m@ﬂ b, '
2391 e spend in total? s F |
\M 817 S F 14817 Wil = ena e J I
First, write ihe numbers on ’rop of each other with the ones lined up. 1). Statkhywiting thepenbets pp 89.95
top of each other. Make sure v B.77 Put a decimal point
Add the ONES Add the TENS Then the D) Add 1he IHH DUSANDS ‘ ~you line up the decimal points. e ‘/-ih the answer line too.
= column first. column next. HUNDREDS. and TEN THOUSANDS. 1 |
2) Add from right fo left, 89 95
TThThHT O TThThHT O TThThHT O TTh Th HTO 3 adding the hundredths first. . € ' 5 7
62391 62391 62391 62391 - 7+ 5 = 12, so carry 10 hundredths UL
+14817 +14817 +14817 +14817 = 11enth fo the tenths column. | 7+5=12C'-1_2_
8 08 208 77208 . 89 95
- = —— ———— 3) Next, add the fenths. ‘ H ~ 2 7
\\I'HHIiHJillHfll\\lll\HIH s .. —=—=3 TR — il — + .
= You add decimals in the = ‘ Ri1= ]0_}, fs +8+1= lﬂ rQ ta+1= 7‘1 2 TD?‘IB-:I: {he]%;,]:: ﬁﬁnlo ol - Sy 9+2+1=12
E same way — justline up = The O goes in The 2 goes in the g . . " "?! i T v\_/
) = the decimal points and = 4o 400 space i s ‘ 6+1=7 L
- add in zeros (see below). = —— ’ auncreds space. ADAAA £ 4) Now add the ones. 89.95
rniatinnnd it 10 tens = 100. 10 hundreds = 1000. Y\-J\ Y \/\/7 L 9 + 6 + 1 =16, so carry 10 ones + 6.27
3 : 8o carry 100 to the 8o carry 1000 to the S062391 + £ = 1 ten to the tens column. d+b+l=16 = °
' ) hundreds column. thousands column. 14 817 = %\ 2 \"—_6 .22
AAN 5) Finally, add up the tens. 89.95 N
P + B2l
In Subtractions, You May Need to Exchang Sy
: - : 8+1=9 SN
You set out subtractions the same as additions. Line up the ones or decimal points. | ! C1 £96.22
Then you start subtracting with the column of least place value. -~ - il
i-EXAMPI.E: Work out 51.4 - 12.37 Add a zero to 51.4 so each number has
. . . / the same number of decimal places. ! ..
Start by lining up the decimal points. | Work out 6024 — 3753.
: o Subtract the 9 Subtract the e Qubtract the o Subtract the . e R — _
. HUNDREDTHS. TENTHS ONES. TENS o 6024 1) Lll';le up ’r:e numbe;s on iopfof eaehh
3 3 B other and start subtracting from right
. e '3+]h i ';,h 4T 10 '3* h 4T ]0 J ]h . =l to left. First subtract the ones.
' 51.40 51.40 8'1.40 51.40 : 1 o
] - 12.37 -12.37 - 12.37 -12.37 < Exchange 1 of the thousands %18’ 2 4 2) Now subtract the fens. You can't do
: . .03 9.03 29.03 E for 10 hundreds. You're left 3 7 5 3 2 - 5 in the tens column. There are
. —— =l e —_—— . with 6 — 1 =5 thousands. _ no hundreds to exchange for 10 tens so
° Youcan'tdoO-7, 2_-3=00 You can'tdo 1 - 2, fa_1-23 “ O 9 1 exchange 1 thousand for 10 hundreds.
4 so exchange one so exchange one of = . 5 101
*  of the fenths for 10 the tens for 10 ones. = B 24 3) Then exchange 1 hundred for 10 tfens,
. hundredths. There's There's 1 ten less in the pAAAAAL a4 - 3753 so you have 9 hundreds left.
. 1 fenth less in the tens column, so this S So 51.4-12.37/ . T 2371 %
- h;n’fhs column, so this becomes 5: 1=4. = = 39.03 03 . ‘ e 2271 4) Finish the rest of the subtraction.
; Deoomesd=1=3. N-2=9 PPV | -
: b-7-1 . —_— —
I TR S0 TR S E TS P Keegthosepes&lde(jma[s’nhnem _
“l can use standard written methods T {3@ O o O @ O) When adding and subtracting decimals in columns, remember to line up the decimal
to add and subtract numbers." / points. You might even have to add extra zeros on the end of some of your numbers.

Secrion Two — CALCULATIONS 8ecrion Two — CALCULATIONS



Long Multiplication
What is 3015 x 137

You re mulhplgmg by a two-digit number.
This looks tricky but all you need to do is partition this number: 13 =

| ThHTO ThHTO
3015 3015
| ¥ 'l"
X 13 X 3
| ¢ 1
!

10 + 8.
Work out 3015 X% 10 and 3015 X 3 geparately, then add them together.

? First find 3015 X 3

17

. Worked Examples |

@ Multiply 1234 x23. | " : !

1) Write the smaller number | 1234
under the bigger number

|-5><3=15

l_'l><3=3‘]

! 8o put 5 in the

Don't forget to add
the 1, and write it

I Ones column, and carry

2 [ Now find 3015 x 10 '

| ThHTO ThHTO
| 3015 3015
| ¥ »',Q
X 13 X 13
[ 9 045 9045
| 50 150
 [5x10=50] [ x10 =10 [ox10= o]
; So put 50 in the Write the 1in Write the O in

—

correct columns. the H column. the Th column.

‘37><10=(§0‘\

Finish by putting 3 in
the correct column.

This is your answer from Step I.

This is your answer from Step 2.

-

: x 23
and line up the columns.
~ 12.34%
2) Work out 1234 x 3, working sEég\.,vjite 3 :n12' x . 23
from'right to left. If you get 10 N T - repeend
or more in a column, carry the and carry the 1. 3 Z 9 / Then 3% 3 =9
first digit to the next column. ~— plus the carried 1
’ 1234 gives 10,
3) Work out 1234 x 20 on the next 2 73 ,
row, working from right to lefi. e .
S 3702 |
4) Add the two rows together. +24680 Ry, :
2 815 382 28 382 |
@ Barney travels 7342 miles each month. -
How many miles does he travel in a year?

7342 1) There are 12 months in a year, so
% 12 ' you need to multiply 7342 by 12.
Write the smaller humber under the
1342 . ;
i 19 bigger number and line up the columns.
14684 2) Work out 7342 x 2, working
7342 from right to left. If you get 10
X 12 or more in a column, carry the
14684 first digit to the next column.
¢ 7349 13440 3) Now work out 7342 x 10 on the
i3 next row, working from right to left..
X
14684 4) Add the two rows together.
+73420
88104 88 104 miles
11

“I can multiply a four-digit number
by a two-digit number."

| Long multiplication is a really useful thing to know how to do. There are a few

Secrion Two — CALCULATIONS

My multiplication is 15 metres long...

different steps to it, but this makes the calculation easier. | promise.

8cecrion Two — CALCULATIONS




Written Division

Short Division

This method is good for dividing by fairly small numbers.

1) Partition the big number into thousands, hundreds, tens and ones. |
Divide each of these numbers, starting with the highest place value. ‘

2) Put the result of each division on top in the correct place value column. X

3) Sometimes you need to exchange. This example shows you how.
L———‘_—____—A__—)——l—)_\lllll\\liIIlllllHHHHllIlllHLHHlllJ‘llerllllillHH.‘,

If the numbers don't divide exactly you'll have a
EXAMPLE: What is 2472 + 1272 = left-over, so you'll have to do some exchanging.
.......'...Q.............lz YoucanSee*hlson*henex+page
-’lllllr\LHJ\llllllIIHIH AR RS R R AR
206

12[27472 _45,, 12[2 Q472 oal— 12|247’2 A= 12[24772

2472 = 2000 + 472 You've got 24 in

2 thousands don't the hundreds place.
divide by 12 to give any 24 divides by 12:
thousands, so exchange 04 +12 =2
the 2 thousands for So put 2 on top in exchange the 7 tens
20 hundreds. the hundreds place for 70 ones

Vb,

’HIHIIH‘

EE KR EE N N N B N N N

7 tens don't divide by  You've got 72 ones.
12 to give any tens, 72 -12 =86

so put O on top in 8o put 6 on top in
the tens place and e ones place.

The Remainder is the Bit Left Over

Qometimes one number won't divide perfectly by another.
The amount left over after the division is called the remainder.

" You can write the remainder as a number, a fraction or a decimal.

pam gt _,3_,_ :\ll‘-'LHIIHHIJJJJIIH\'JlerHIHla'/H
QO B3 - 10=5rgs = 5IO = 5.3 = The number on the bottom of the =
S \\\#4;3 fraction needs fo be the number =

I ou were dividing by. \E

AR NNRAN ;ler\rHHIIHII\HHHl

Qomehmes you il need to round ’rhe answer to a whole number

1 Marg s berrg cake uses 25 g of raspbemes
he has 255 g of raspberrles How mang cakes can she bake’?

You need to know how many times 25 g goes into 255 g.
s ue Mary can't bake a cake So Mary can
| Or5 O’/;.,lih onlg 5 g of raspberries bake 10 cakes.

25'?%? sor ighore the remainder. L —
60 20 &0)

-

“| can divide a four-digit number by a two-digit
number and know what to do with remainders.”

19

(Y Worked Examples

@Workom7584+4 Ly e it ]

Start by finding how many times 4 goes into 7.

2) The answer is 1 + 3. Put the 1 on top in the thousands . |. |
place, and exchange the 3 left-over thousands for 4[7°5 8 4
30 hundreds. Now you have 35 hundreds.

2) .35 is in the hundreds place. 35 + 4 =8r3, 18
so write 8 on top in the hundreds place, 417°5°8 4
and exchange the 3 hundreds for 30 tens.

3) 38 is now in the fens place. 38 + 4 =9r2, 189
so write 9 on top in the tens place, 4[735%8%4
and exchange the 2 tens for 20 ones.

. 1896

4) 24 is now in the ones place. 24 divides by 4 exactly, ‘ e
417'5°84

so there is no remainder.

@ Paul divides 359 books equally into 11 boxes.
How many books are left over?

11359

1) 1 doesn't go into 3, so exchange
the 3 hundreds for 3(
2) 35isin ’fhe ¢ place. 35 =11 =3¢ 2

so write 2 on ’rop in the tens place, and ¢
the 2 ten: {haf are left over for 20 o

3
1133579

place. 29 + 11 =2r7, 377

3) 29 is now in the one
so write 2 on top in the ones place. 1[3%9

4) 7 is the remainder. Paul can put 32 books into
each box, but he'll have 7 books left over.

| N
10

1) 10 into 67 goes B times with remainder 7
(because 6 x 10 = 60).

2) Write this as a mixed number.

— — = —— s e—— —

Leftovers are always tasty the next day...

Short division is really handy, but don't forget about remainders too. You might

be told how to write the remainder, or you might have to round up or down.

8ecrion Two — CALCULATIONS
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| If you're multiplying bg 68 %10 = @ Fill in empty places |
10, move the digits pr=Beme | (6|8|. |B|8|0]- before the decimal I

| ONE PLACE to the LEFT. S point with zeros.
| Add a decimal point !
if there isn't one.
b s e N L e R N VB, EEDNEENGETE e W |
o e e e e m— I Dy RO BT S AT S ST |

Add a zero in here. |

| I you multiply by 100, 43.2 x 100 = 4320

move the digits prefu== 1
TWO PLACES to the LEFT. a[3][2] [a[8]2[0][o] [4]3]2]0] I

(The number of zeros tells you
the number of places to move)

There's no need to add
zeros after the decimal point.

| If you n-xu!'}ipl_g by 17.9 x 1000 = 17 900 You don't need a zero here. |

1000, move P @/ ; olo
|  the digits THREE (L..Z«@ 117(910) OF LLAS I

| PLACES o the LEFT. The two gaps before the decimal point
J need to be filled in with zeros.

“Move Dtgtts nght to Divide by 10, 100 or 1000%

To divide by 100 move the digits
TWO PLACES to the RIGHT. |

| To divide by 10 move the digits
ONE PLACE to the RIGHT. |

Worked Examples

= I=———ee S
45 - 10 = 4.5 3.6 + 100 = 0.036
a[s]. [4][5] [3][6 []. 36._036
You need to put a Fill in the gaps wﬁh zeros.

decimal point here.

QlIH|H']HIHI\!IHIJHH!IlJlHllIIlIJ\HIIiHIH/_

- You might have to add or remove zeros. -
OOV e i b ©

dde

e |

W To divide by 1000 move 700 + 1000 = 0.7 Add a zero at the start.
to the RIGHT. S—————
You can remove these zeros.

‘ Add a decimal point.

“I can multiply or divide numbers
by 10, 100 or 1000."

Y80 o0 80)

@ Work out 63.54 x 1000.

1) You're multiplying by 1000, so move [ T T 63154 - |
the digits three places to the left. = <
2) Fill up the empty place before GO T
the decimal point with a zero. | BRI,
% \
63 540

Assingle daffodil bulb costs 54p. Rimi buys 10 daffodil bulbs. How much
does she spend on daffodil bulbs in total? Give your answer in pounds.

1) You're multiplying by 10, so move

. the digits one place to the left.
5]4[0. ' 2) Fill up the empty place before
the decimal point with a zero.
51401 T ]
R 3) 100p = £1, so divide your answer by 100.
| T 51140 Move the digits two places to the right.
ESN

Rimi spends £5.40

@ Calculate 8.4 + 100.

1) You're dividing by 100, so move the [8][4] T]
dlglfs wo places to the right. =
2) Fill up the empty places at the start with zeros. ollcl8l4 |
0.084 ‘

Ten things 1 like about Maths...

Don't forget — move the digits LEFT when multiplying and RIGHT when dividing.
The numbers get bigger when multiplying and smaller when dividing. Simple.

8ecrion Two — CALCULATIONS
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Order of Operations

Always do Calculations in a Certain Order

In some calculations, there's more than one thing to do.
If you want to find 8 — 1 X 2, what do you do first? Subtract or multiply?

Luckily, there's a rule that fells you the order to do things: BODMAS

B O D M A S

Lip Brackets Division Mulﬁplvica’rion Addition and Subtraction
.‘&f' (see below) W X

N, p
Qo for 8 -1 x 2, you'd do the b‘swer:B—Q:g
multiplication first, then the subtraction.

Bckets tell you which Step to do First

Some number sentences have brackets in.
The brackets show you which bit to do first.

G...‘.........'...........‘......l

i 3@?’? This means do the addition first: 2 + 3 =5
o s Then do the division: 10 + 5 = 2

¢ ® & ¢ ® @ & ® © © © & ¢ & & O © © © © O O O & & & © °© 0 @ ° © ° @

@ & & & & @

Always Follow the BODMAS Rules

Make sure you read the question carefully.

3¢\ 1202 Stu works out 12 - (3 + B6) + 3 = 1. Is Stu correct?
Explain your answer.

00000 0000000000000 RRORO00RReRRO0O0000RBRRRAOORROORROORNSRNORORS

Remember the BODMAS rules. e ) 4?
Work out the brackets first. hﬂ -(3+6)+3=12-9 + 33

o000 PO0OOPO0OS®e®ES

ﬁ Now divide... ‘ 2-9+3=12- ;*I ﬁ ...then subtract. ‘ 12-3=9

 FEEREREE R R E N R R R R R NN N BB N B N RN A N A B BN R R SR B N R N BN N A N N R S N R

Stu is INCORRECT. The correct answer is 9.

“I know the order to do things in a calculation.”

Y20 w0 &0)

Worked Examples

Py ' 1. L - pe ',‘_, K _.; I 'él._ﬁ_i | 1 o L :'_::-'.' _1—':.‘:7':_7” LN - '”. 5
@W@FM out 5 x | "5-5;1).;1':.» Al i s e ‘J 2 - o
,,, N i N | al I_ _'F - |;,,,ﬁ| 4 =5 |.y| B

1) BODMAS says to do the brackets first. | 5x(4—-1)=5x3+——4-1 -3 ‘

2) Now work out the multiplication.

Which of the following is correct?
'6-4+1=1 6-4)+1=1 6-(4+1)=1
1) Work out the first calculation. [ s
BODMAS says do addition and subtraction = 6 —4+1=3
together — so just work from left to right.
It doesn't equal 1, so this is incorrect.

2) Now work out the second calculation. 6—-4)+1= 2?6 —4=72 |
BODMAS says work out the brackets =3 l
first, then add. It doesn't equal 1,
so this is incorrect.

3) Finally, work out the last calculation. 6=F+T)=6=54 4+1=5
Work out the brackets first. =1
Then subtract from 6. %

\ The correct calculation is

| 6—“4+1)=1

36 = (4 ) x2=36+9 x 2 1) BODMAS says to do the brackets first.
I Lﬂ 5 =
| 36 +9x2=4x2 2) Next, work out the division.
| ‘\_/36 +9=4 i
4x2=28 3) Then multiplu.

%8

In first Ql&i'cT— the brackets...

When you're given a long maths calculation, remember the BODMAS rules.
If you just work from left to right, you might get the wrong answer.

Secrion Two — CALCULATIONS
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Estimation and Accura Worked Examples
Round Numbers to Estimate Answers Cat drinks 2.8 litres of water every day. R 1
Estimate how much water she drinks over 6 days. . »
If you need to make a guick estimate, a good way to do it is by rounding. - e il oo
SOV @ Estimate: 43.98 - 21.84 . 1) Wite down the calculation. 28 %6
e © 8 0 & @ o- e o o. ® o. e o ® & & © © © ® & & 6 0 0 0 & 0 O ¢ { 2) Now ;;‘i.i‘uj 2.8 to fhe nearesfwhole number. 28 rol{r.}ds up to 3
* To do a guick estimation, round 40 - 20 = 20 |
: each number to the nearest ten: = . 3) Use your rounded value 3x6=18
°  Or you could round to the nearest whole number. P to estimate the answer. %‘18 }
o . itres
° 44 and 22 are nearer the 'real’ numbers than 44 — 292 = 292 ° I |
. 40 and 20. 8o this is a better estimate. i L
i 7 1 kg of flour costs £2.17. Matt wants to buy 3.6 kg of flour. Matt has £5.
< o Klllra-n hiage 3 beac.h _balls for B4.42 eath, 7 @ He thinks that this is enough to buy the flour he wants. Is Matt correct?
Harriet says that Killian spent £15.60 on beach balls.  illian spent about -
Use estimation to decide if she is correct. £12 on beach 1) Write down the calculation. | *27;3* 67- - -
:..'....r....................: baIIS.SOHarrie*is N
. 4.12is close to 4, sorounddown. 4 X 3 =12 , not correct. 2) Now round 2.17 and 3.3 to 217 rounds down to 2
ooooooooooo.ooooo..o.-oooooT-oo . ! the nearest whole numbers. 3.6roundsupto4
You might have to use different rounding for each number to estimate your answer. 3) Use your rounded values to work out dug=9
© 8 0 8 8 8 0 8 @ 0 ® 8 5 6 9 0 6 6 0 & 85 8 0 0 0 0 0 8 98 05 08 00 60 0 08 80 an estimate for the cost of the flour. The flour will cost about £8.
: EXAMPLE: KA 5.85 g box of Whizzing IWheeho Qereal co.nfaln_s 18 servings. : 4) £8 is more than £5, so Matt @y, Sl
3 Estimate how much cereal you get in a serving. - doesn't iave-snough mosy. att is not correct.
°  The exact size of a serving is 585 + 18. 600 + 20 =30¢g 4
:......(ROU"d*his/dh‘ ‘..............'..:
to the nearest  Round this to QUL T, i _ e
0 100 ik hogiast 10: = Always round to numbers = @ Estimate the answer to 617 + 19.
: = that make the calculation =
N B nice and easy. E I - . 1) Choose how to round the numbers to make the
iﬁ‘ PVVEN LU Yy ' ‘ 617 I’OUI’WdS (J\IOWH to 600 caleulation easy. First round 617 to 'H‘le nearest ]0_0.
heck that Your Answer is Sensible | 19 rounds up to 20 el R
It's easy to make mistakes. Always read your answer and see if it makes sense. | | 600 + 20 =30 3) Use your rounded values to estimate the answer.
“The giraffe is 5 m tall.* %—0—4 This is OK. ‘ = 30
This can't be right. i
J;"The bus is 2 mm long.*s You don't get 2 mm - e - — - _
| long buses. - | How many giraffes can you fit in a London bus?
When you're estimating, always use sensible nhumbers. For example, if you're
"l can estimate to check the answer to a calculaﬁon."T@O =0)) O @d O] estimating 111 X 2013, it's easier to do 100 x 2000 than 110 x 2010.
- T Secriov Two — CALCULATIONS
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Multiples and Factors

Multiples are the Numbers in Times Tables

Qo the multiples of 2 are just the numbers in the 2 times table:

2 4 6 8 10 12 14 16

The multiples of 6 are 6 12 18 24 30 36 ...
The multiples of 9 are 9 18 27 36 45 54

Factors of a Number

The factore of a number are whole numbers that divide exactlu into that number.
e =

¢ & & & & & & & & & & & & ®» & & » » @

2] * The number 8 has factors 1, 8, 2 and 4

, @

: ) @ ® @ & & ® & © & o & & @& ®& ° @ e & © ®
“/' 3C r N\
© * The number 18 has factors 1, 18, 2, 9, 3 and 6 %
*hecause ] X 18=18,2x9=18and3 x6 =18 °
L] ¢ L] L] &+ ] L ] L] U ] Ul L ] L ) o 3 L J a9 -] @ 2 &S a &

(51|05 Circle the numbers that have 4 as a common factor.

OF 1 1OF W F 1O

AxX4=16 4x6=124 4x5=120

Factors Come In Pairs

The smallest factor makes a pair with the biggest one,
the second smallest makes a pair with the second biggest, and so on.

9 1\ [XN=H List the factor pairs of 15. e

= = If you carry on like this, the next =

2 won't multiply PTixis=15 2
by a whole numberM 2x5=15 Z

one would be 5 x 3... but that's
the same as 3 X 5, so stop here.

st

ARARERN]

=—__ 2l

{90 the factor pairs of 15 are ] and 15, 3 and 5. & )

If there are an odd number of factors, the middle factor
multiplies by itself. For example, the factors of 25 are 1, 5 and 25.

It's easy to remember:
MULTIPLes are just
MULTIPLication tables.

@ Which numbers in the box are multiples of 87 24 12 18 40 8

» \\\HHIHHIHFIHHHF,’,
= A number can be -

_ . = divided exactly by =
v @ % Q — 3 Q b4 ,{l — ,j E = . =
NG because | x & = 8 and 2 r - all of its factors. =

.Dm ® o @ © @ & @ & @® o & o © & ¢ & @ @ O Drrn s

@ Find all the factor pairs of 24.

- S - ; ‘ That means 8
AN S E-and 2 are common factors of 8 and 18. 4 and 18 share the
factors 1 and 2.

to make 15. - AU UG LA TTTT S

The factors wg:t_i; two by two —Tmrrab...

“I know how to find multiples, factors
and common factors."

YO 0O 80)

Just write down the first five numbers | N '
in the 7 times table. Ao 14,21, 28, 35

. o 1) 8 divides into 24, 40 and 8 exactly,
SN 24, 40 and 8 are so these are multiples of 8.

. |
all multiples of 8. 2) 8 doesn't divide into 12 or 18 exactly,
so these aren't multiples of 8.

‘ 1% 24 =24

| 1) Start by writing down 1 x 24,

5 1 = 24 2) Then try 2 x something to make 24.
¥ =
3) Carry on trying to make 24 by multiplying pairs
3x8=24 of numbers: 3 X something, 4 X something, etc.
4 x 6 =24 4) Don't include a number if it doesn't divide exactly.

@y, 5) Stop when you get a repeated number
1 and 24, 2 and 12, — here, it's 6.

3and 8 4 and 6. 6) Write down all the factor pairs.

@ Matt is thinking of a number between 35 and 45.
8 is one of its factors and it is a multiple of 4. What number is he thinking of?

36, 40, 44

1) List all the multiples of 4 between 35 and 45.

2) 40 is the only number to divide by 8 exactly,
so 8 is only a factor of 40. | S

It's easy to get multiples and factors mixed up, so just remember that MULTiples
comes from the MULTIPLication tables. They can go on for ever and ever and ever...

Secrion Two — CALCULATIONS
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Prime Numbers

Prime Numbers Only Have Two Factors

A prime nhumber is a humber that has exactly TWO FACTORS: 1 and i

gself.

1) 1is NOT a prime number — it doesn't have exactly 2 factors.
2) All prime numbers end in 1, 3, 7 or 9. 2 and 5 are the EXCEPTIONS.
3) 2 is the only even prime.

\_\H!HIHIIHH S0 0 O T O B A

— BUT not all numbers ending in 1,

3,7 or 9 are prime. See below...
"lllllerHlllllIIIHHIIIlFHHHIHlIH\

WY

/111 {19

.EXAMPLE I'm thinking of a prime number.
I+'s more than 80 but less than 65.
What is the humber?

1 @@ 4 ® s
|®12®14 15 16@18@20
| 21 22(@3 24 25 26 27 28 @9 30
@1) 32 33 34 35 36(37) 38 39 40

[ 61 and 63 are the only numbers
that endin 1, 3, 7 or 9.

But 7 X 9 = 83, so it has
factors other than itself and 1.

Here are the . | 5! 52 &3 54 55 56 57 58 69 60
prime numbers .32 63 64 65 66(67) 68 69 70
So the number must be 61. | 8 82@3 @3 84 85 86 87 88 @9 90

, 91 92 93 94 95 96 (97) 98 99 100

Whole nhumbers that aren't prime are made up of prime numbers multiplied together.
These prime numbers are called prime factors. QU
o - All apart =
W?éi’-i’l!ﬁ.‘;!ﬁ 2 i=| Which prime numbers multiply together to make 20?7  ° from 1.
‘ ’HIHHHH

@ Write down any factor pair of 20.e== 20 = 2 X 10

2 is a prime number, so it's a prime factor of 20 10 isn't a prime (it's a composite number),
so split it up into a factor pair. e

10 =25 20
and 2 and 5 Now all =
D | | =
QO Q X Q X 5 are both prime. the factors E>Q_X_QL.5.
are prime.

I
/4244 45 46 (@7) 48 49 50 |

up0100. | G723 74 75 76 77 78 @9 80 |

“.

/illl

“I know how to find prime numbers
and prime factors."

YO 20 80)

29

;" Worked Examples

- O e s e e e

mbers in the box are prime? | 27 28 29 30 31

1) Look at the last digit.
Numbers ending in a 1, 3,
7 or 9 could be prime.

2) Now look for the factors of
each remaining number.

! 28 and 30 dontendinal, 3,7 or 9.
So they're not prime.

27 =3 x9,s0 27 isn't prime.
' 29 has no factors other than 1 and 29
31 has no factors other than 1 and 31

%So the primes are 29 and 31.

3) If there are no factors other than
itself and 1, the number ig prime.

4) If you can find any other factors,
then the number isn't prime.

Ceara and Micaela cannot agree. Ceara thinks 33 is a prime number
and Micaela says it is not a prime number. Who is correct?

1) A prime number has two factors — 1 and itself. i S |

33 =3 % 11,50 33 isn't prime |
2) The factors of 38 are 1, 3, 11 and 33... .

3) ...so it is not a prime number. Micaela is correct.

@ Write down all the prime numbers between 5 and 15.

List all the numbers be’rween Sand 15
that have ¢ y two factors. % L1013

@ Which prime numbers multiply together to make 427

1) Write down any factor pair of 42.

42=6x17

6=7x3 2) 7 is a prime number. 6 isn't a prime number,
| o § ~ so split this up into a factor pair.

H2E AR _3 x 7 2',3 and /| 3) 2 and 3 are both prime numbers.

All primed and read_z for action...

You don't need to learn all the prime numbers, but it'd be a good idea to be able to spot
all the ones up to 30. It'll make questions about primes a whole lot easier...

Secrion Two — CALCULATIONS
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Square Numbers

When you multiply a number by itself, you get a square number.
Here are the first few square numbers:

1 4 9 16 25 36 49 64 81 100 121 144

x1) (2x2) (3x3) (4x4) (5x5) (6x8) (7x7) (8x8) (9x9) (10x10) (MxM) (12X12)..

They're called square numbers because they are the areas in this pattern of squares.

4x4=16

3x8=9
D b

here's a quick way to write them. -
You write four squared as 4% B

Pl I, o e g e s g

34\ 20738 6% = 6 squared =6 X 6 =

|
132 = 13 squared = 13 X 13
L — i e e L, S 2]

Cube Numbers
You get a cube number by multiplying a number by itself, then by itself again.

lxIxI-l
2><2><Q 8
3x83x8=127

E'ﬂ!e quick way to write three cubed is &

_-

“I can recognise and use square and cube numbers." Tbo 20) O @@

9 x 9 =g %81 | 64 = 8 x 8, so the next number in
the sequence will be 9 x 9.

@ Find two square numbers that add together to make 100.

1) Make a lict of the first few square numbers. 1,4, 9,16, 25, 36,49, 64 ..
2) Find the two that add together to give 100. 36 + 64 =100

@ List the next two cube numbers after 27.

1) 27 = 3 x 3 % 3, so the next cube : 4 x4 x4 =64

number will be 4 x 4 x 4,
2) Then the next cube number
will be 5 X 5 x 5.

5x5x5=125 %64and125

e = = s r———— —— —————

22=2%x2=4 1) Start by working out 22. This is 2 X 2.
3i=3x3Ix3=27 2) Now work out 3%. Thisis 3 X 3 X 3.
27 +4 =3 ‘ Add your answer to 22
|

| B’=5=x5=25

3) Finally, work out 5%. Thisis 5 x 5.

ESN Cyril is not correct
since 25 doesn't equal 31.

4) Since 25 doesn't equal 31, Cyril is wrong.

Secrion Two — CALCULATIONS

Two squared, or not two squared...

Remember, for a square you multiply two lots of a number, and for a cube you
multiply 3 lots. For example, 52 = 5 X 5 (two 5s) and 5° = 5 X 5 x 5 (three 5s).

Qeerion Two — CALCULATIONS
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| Improper Fractions and Mixed Numbers T e—
‘ ! @ Write 22 as an improper fraction. . . )
An IMPROPER fraction is one where the < froatfhelil g aaler - ) . 3
i : - numerator than denominator . ! !
numerator is bigger than the denominator. X " are called PROPER FRACTIONS. There are 4 quarters in one whole, " 1) Your fraction will have a denominafor . |
P—fg—u; 8 : ‘ i so there are 2 x 4 = 8 quarters in 2. | of 4, so work out how many guarters
For example, 7, = and - are all improper fractions. ‘ there are in 2.
3 8+3=11
2) Then add on the extra three quarters |
MIXED NUMBERS have a whole number bit and a fraction bit — for example 2—. | @ | to find the fofal number of quarters.
You can change improper fractions into mixed numbers... 2. o AL | :
47 4 3) Put this as the numerator
] Q : B - I and 4 as the denominator.
IMPROPER _ ...is the same as... 9. | f. i e = ' 7 ] |
FRACTION 7 C———- 7 " NUMBER
We've got 12 sevenths. So that means we've got @ Write '29"2' as a mixed number.

And 7 sevenths make up a whole. one whole and 5 sevenths left over.

...and mixed numbers into improper fractions.

EXAMPLE Write 3% as an |mproper fraction. &'

1) Divide the numerator by the denominator. 2 x9=18 and 22 =18 + 4

2) The answer tells you the whole-number 50 22 =9 =2 remainder 4
part. The remainder tells you how many &5 22 _
ninths are left over (the fraction part).

= 2 wholes with
4 ninths left over .

3) Put the two bits together 272% 4 .
to get your answer. 9 - 9

' There are 5 fifths in a whole, so ’rhere are 3 X 5 15 fifths in 3.

Qo there are 15 + 2 = 17 fifths in total, which means 3% = J—;—

Using Improper Fractions and Mixed Numbers

To convert trickier improper fractions to mixed numbers, divide the
numerator by the denominator. This gives you the whole-number part
of the mixed number, and the remainder gives you the fraction part.

_HEEE__-‘EB_E_ﬁEIj

1| Luke makes some pizzas for a picnic. He cuts each one into 6 equal “ _ = et == 1.}
| slices. At the end of the picnic he has 23 slices left. How many | 1) Work out _fh? Iotal number of slices 8+6+5=195li

eaten. This is the numerator SlICes

plzzas does he have left? Give your answer as a mixed number. —-—-\

- - —— '
e, S = e 2) <1 slice = 1 twelfth of k .
1) 1slice = one sixth of a pizza. 8o the number of 1 , ) s: ;(:; denom?nafo?uillcl?eﬁﬂ C—— 1% cakes eaten in total
pizzas left as a fraction will have a denominator of 6. e & : - _
23 = , = 3) Divide 19 by 12 to convert the 19 =12 =1 remainder 7
2) There are 23 slices left. 8o the number of pizzas left is: 6 sixths - g hon 10 8 Mkl Lo
== _ in a whole. - -, &,
3) Now write this as a mixed number — e s 4) Put the two bits together 1172 cakes have been eaten in total.
divide the numerator by the denominator: 23 + 6 = 3 se*namder to get your answer.
4) So there are 3 wholes with 5 sixthe left over. ‘@ @@@ @g@@ @ S L ,, : L P ST L0
. . 23 _ 5 g P 2 P
5) 8o the number of pizzas loft s 5+ = 3¢ Wi WY WY Wi My fractions are feeling a bit mixed up...
“l can swap between mixed numbers For mixed numbers and improper fractions, the denominator tells you how many
8L @0 R0 o ¢
and improper fractions." o arts there are in one whole. Use this to help you convert between them.
P P PY
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Equivalent Fractions are Equal to Each Other

For example % and % Cy

are equivalent fractions.

You can calculate equivalent fractions too.

You just multiply or divide the
numerator and denominator of
a fraction by the same number.

LR N NN NN N ]

o000 000D OSSMONOPSROOPOIOSTOSEODTOONBROSOODROOSEOSTOOOTDRS

Equivalent fractions look different from each other, but are really the same.

~ -

‘————____\ [‘ =

~ You can use fraction”
—~ ~bars and see that the
—— same amount is shaded. -

= o ——
A

( - -

N

- X3 +5 5
EXAMPLES: 3 e 9 10 ﬁg :
x3 =5 ™

L B M N N N NN N R NN NN N NNEENNNENRHNERSENHEIHN]

Putting Fractions in Size Order

Worked Examples

If the denominators are the same,
just compare the numerators.

The bigger the numerator,
the bigger the fraction.

| If the denominators are DIFFERENT, |

make them the same by
finding equivalent fractions.
(Then compare the numerators.)

==

5 7

8'12ad

X 3¢:1\ 2 =8 Put these frachons in order from smallest to largesi ‘

| Decide on a common denominator.

X3 X2
5 15 77 =

14

X8 X2

* 8,12 and 24 all have 24 as a multiple, so use 24.

8aw?24 12524

il Step 3 | Write out all the fractions and compare their numerators.

E Step 2 Make equivalent fractions that have your common denominator.

13 AA o alreadg has 24

24 as t’rs denominator.

15 14 13

04' 04' 04 €=

8o from smallest to largest, the order is

Now change the fractions back to the ones in the question: | ===

15 is larger than 14.
14 ig larger than 13.

13 14 15

4' 24' 24
(18 7 5|
24'12'8 |

1) Find a common denominator.
12, 9 and 18 all have 36
as a multiple, so use 38.

2) Find equivalent fractions that
have 36 as a denominator.

3) Put the fractions in order by
comparing the numerators.
4) Put each fraction back
into its original form.

12 18"

%3 %4 x2
5TNMs 4T 77 My
12 .3 9 = 3 18

%3 x4 x7
14 15 16
36" 36' 3

Chad, Ellie, Mike and Fay took part in a maths challenge.
The f_ractions of the questions that the children answered correctly were:

4

Chad: , Ellie: 5

Mike:

7
70 Fay 50

A3

Work out who came first, second, third and fourth in the challenge.

16 15 14 13
20" 20" 20" 20

So the order is: 1st = Ellie

2nd = Chad
3rd = Mike
4th = Fay

"I can compare and order fractions."”

“‘T@o 20 80)

8cecrion THREe — Fractiong, DecimaLe & PERCENTAGES
B

1) You have to order the fractions — so find
a common denominator. 20 is a multiple
of all four denominators, so use 20.

2) Find equivalent fractions that

3) Put the fractions in order by comparing
the numerators. Start with the largest

have 20 as a denominator.

to get the highest score first.

4) List the children in order

(you don't need to put the fractions

back into their original form to do this).

" 1love putting fractions putting fractions in size order.. ! L1 1 1

If you're trying to put fractions in order, start by putting them over
a common denominator. This is just a multiple of all the denominators.

2
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ing Fractions

Multiply Whole Numbers by Fractions...

When you're talking about fractions, "of" just means "times".

1
g of 20.

8o calculating % % 20 is the same as finding

. To multiply any number by a fraction, you times by the numerator
\ and divide by the denominator. '

S What is 2% X 16 2

1) Partition Q-g— into a whole number and a fraction: 2% =2+

2) Multiply the whole number by 16...

3) ... and multiply the fraction by 16.

AU 10T T T A A I B O 7
It doesn't matter

what order you
do it in — just
do what's easier. :
ZELUE VRN L gy

multiply by the numerator =3 \.. ),

NNARARRRAREAY S
ANARTRERE RS

divide by the denominator 3-)8 4

i
4) Add the two answers together. 32 + 10 = 42 | 8o 2% x 16 = 42.

...Or Fractions by Other Fractions

To multiply fractions: T 2P %=
o - 1) Multiply the top numbers. 3 T /j* '3
2) Multiply the bottom numbers.} 2 8. .7_20
' 4 x5 =20
: . ‘ I l\l\ili\\i'l\li“l}llllll\l”'\\.{:‘ :
4 EXAMPLE: R FIH 7 X 7§ 7"¥==That's a half of a half. .
® ATV LT PSRy ea vty eI ®
« Multiply the numerators together and 1 1 1X1 T
® SO == = e e
« multiply the denominators fogether: 2~ 2 2Xx2 ihC The anawer Bl .
s Here it's shown on a fraction bar: " You'll notice the answer's smaller, .
b i1 1 ¢ b S even though you're multipluing. g
p 2 2 2 4 Imagine half a cake being cut in half ¢
e | ] | — you get a quarter of a cake. .
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“l can multiply fractions by whole numbers,
and by other fractions."

T80 0 &80)
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Worked Examples

@ Calculate —g— x 24. 3 " : |

) 47; 6=4 1) For this one, it's easier to divide by the
' denominator first — so do 24 + 6.

o ?‘El 20 2) Then multiply this value by the numerator
) —so do 4 x & (this is the answer).

1) Start by partitioning 4% into a fraction 4; =4y 2
and a whole number. 5 5 |
2) Multiply the whole number part by 15... 4x15=60 |
3) ...and multiply the fraction by 15 (divide by the % x15:15+5=3
denominator and multiply by the numerator). 3Ix2=6
4) Add the two parts to get the answer. 60+6= 66

P51 SN 1 1) Multiply the top numbers.
7 X g = E ﬁ | .
Sy  2) Multiply the bottom numbers.
2x8=16 —

1) Multiply the top numbers.

2) Multiply the bottom numbers.

that you Divide by the Denominator (so you'll have to multiply by the numerator).

Scecrion THRee — Fracriong, DecimaLg & PERCENTAGES

But I don’t want my-cake to get smaller...

If you've forgotten which bit to multiply by and which bit to divide by, just remember
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Fractions

Fractions with the Same Denominator

When fractions have the same denominator, you can add or subtract their numerators.

_—_-—_—-_—_--—_-—_1

I 2 GVUHASY What is o + -—’7 ]

Add the two numeraiors iogefher =g 8 5+8 13

L
The denominator stays the same.—=—=3>9 il 9 g o 9

L_----__———___--__

oA

Fractions with Different Denominators

If the denominators are not the same, you have to find a common denominator
for your fractions first (see page 36).
Then you add or subtract the numerators only (as above).

EXAMPLE: [JET W % _ %7

1) First find equivalent fractions with the same denominator for each.

x5 X2
x5 X2
83 83 15 6 _15-6_ 9

410 20 20 20 ~ 20

20 is a multiple of 4 and |
10, so use that as the
_ common denominator.

2) Subtract the numerators to get the answer:

Change Mixed Numbers to lmgroger Fractions

The calculation you have to do is 2{7 + %

Convert Q% to an improper fraction first. =7

There are 2 x 2 = 4 halves in 2,
so there are 4 + 1 = 5 halves in QE'

Now find equivalent fractions.
6 is a multiple of both 2 and 3,
so use that for the denominator.

Now that the denominators are the same,

you can add the numerators.

“l can add and subtract fractions by finding
equivalent fractions with the same denominator.”

T80 20 30)

Worked Examples

@ Calculate %+% —A—q- G ive your answer as a mixed number. ;
1) The denominators are the same, 8 + 10 4 _8+10-4
so just add and subtract the numerators. nmon oo a 1
2) Give your answer as a mixed number. %) il
14 = 11 = | remainder 3, so there's i 1; |
1 whole with 3 elevenths left over. I -

@ Robert has % of a bar of chocolate. He eats 2 g S of the bar.
How much chocolate does he have left?

‘ 1) The calculation you need to do is % - %

2) Find a common denominator. 4 and 8
both have 8 as a multiple, so use 8.

8) Find equivalent fractions that

6 <
4 8 | have 8 as a denominator.
™ X .

4) Now that the denominators are
the same, subtract the numerators.

! i1 7 1) Convert I% to an improper fraction.
6 6 There are 8 sixths in 1, .
: x3 ., . x2 ) so there are 8 + 1 = 7 sixths in l-g.
€= T8 9 °T18 2) Find a common denominator. 6 and 9
| 3 T both have 18 as a multiple, so use 18.
x3 %7
3) Find equivalent fractions that
|\ 7 .2 N . 4 2N+4 =
Et9 =8 t18 = 18 | have 18 as a denominator.
% 4) Now that the denominators are
_ 23 | the same, add the numerators.
1

Match vour denominators to your shogs..,

The most important thing to remember here is that you can only add or subtract
fractions if they have the same denominator. Otherwise it just won't work.

8cecrion THReEe — Fractions, DecimALe & PERCENTAGES
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Dividing Fractions

Multiply The Denominator

Dividing fractiong by whole numbers
is easy if you know how.

To divide a fraction by a whole
number, multiply the denominator -
by the whole number.

—

EXAMPLE: % =4 = "2% To divide a fraction by 4, take the

S~—7 denominator and multiply it by 4. X
Ex4=20
S ————

Remember, dividing is the opposite of
multiplying. For example, dividing
by 4 is the same as multiplying by rE

A Bigger Denominator = a Smaller Fraction

Dividing something by a whole humber makes it smaller. That's what happens when you

multiply the denominator of a fraction by a whole number — the fraction gets smaller.

3x4=12
= ., _ 38
4 "~ 8
4x2=é

mMPLE: S0 60000 EERIOOOCRSEPSODOROCROOPRNOREOEOIPRICTRORPROOODROROOPOPRSTOTODBODY
Louise had % of a carton of juice. She divided it equally into 3 cups.

What fraction of a carton of juice is in each cup?

% +3 = % So there is % of a carton of juice in each cup.
S—7 _

2'%x83 =8
1

90"'00'.06..'9.‘0.'OO‘..OO.OO‘.....OSOOQ.C.O..d
1=

el

Worked Examples
@ Calculate%+3. ; . _ " 8 5 B

‘ 1 L SN 1 To divide a fraction by 3, you need . :
By 3 = 5| to multiply the denominator by 3. 3
| S

7 x3=21

@ Work out % +10.

To divide a fraction by 10, you need
to multiply the denominator by 10. % +10 = 3

@ Angus cuts a pie into quarters. He then cuts each quarter into 4 equal pieces,
\/ and eats one of these pieces. What fraction of the pie has he eaten?

% 1) Angus divides each guarter into 4 pieces,
1? 2 = 117 so you need to divide one guarter by 4.
. 2) To divide a fraction by 4, you need
4x4=16 ' to multiply the denominator by 4.

@ Farah has % of a bag of popcorn.
She shares it out equally between herself and her four sisters.

What fraction of the bag of popcorn does each girl get?

1) Farah splits the fraction into 5 shares

(herself plus her four sisters), 2 . 5@&
so you need to divide if by 5. 10 - 50
2) To divide a fraction by 5, you have A6 % 5= 50

to multiply the denominator by 5. |

“I can divide fractions by whole numbers."

T80 0 80)

8ccrion THRee — Fractiong, DecimaLe & PERCENTAGES

Divide your fractions into two teams...

Remember — when you'te dividing a fraction by a whole number, the answer should
be smaller than the fraction you started with (so it'll have a bigger denominator).
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F iﬂd aﬂ Eg Uivaleﬂt iﬂ Teﬂths or Hundredths or thousandtis...

You can convert any fraction to a decimal.

If the denominator is a factor of 10, 100 or 1000,
rst find an equivalent fraction in tenths, hundredfhs or thousandths.

. A 1
Then, because — 10 = 0. 199 = 0.01 and ]000

B 8 _o03 2 _
you know that, for example, 15~ = 0.3, 35 = 0.09, and

TO convert a decimal {o a ‘Fracfion, ST R O Ly,
you need to look at the tenths, 1 tenth = 10 hundredths = 100 thousandths =

hundredths and thousandths. 1 hundredth = 1 thousardiho S

R RN N AR RN AR RN AR

Qi

0.7- This decimal is 7 tenths so it's equivalent to IZ)

0 49 "~ This decimal is 4 tenths and 9 hundredths,
. which is the same as 49 hundredths.

49
8o it's equivalent to 755

0 3 47 This decimal is 3 tenths, 4 hundredths and 7 ’rhousand’rhs
That's the same as 347 thousandths. :

o . 347
8o it's equivalent to 1000

FZOUTIEH 1) Write o as a decimal.

e

137 ™o 1 26 _
18" 726 a6 0.01, 0.26
50100 100 100

-7 '

2) Write Qéo as a decimal.

250 is a factor of 1000, so find an equiva_i'e_n’r fraction in thousandths.
x4 '-

e Ty L] a
25041000 > "* 7000 - ' 7000 ~
x4

The 9 is in the thousandths place, SN 5 5
so the decimal represents nine thousandths. 1o . \Gooo 50

50 is a factor of 100, so find an eguivalent fraction in hundredths.

iy, 1) This decimal is 3 tenths, 9 hundreds and 9 thousandths.

399 This is the same as 399 thousandths.

~ 1000 2) So write 399 on the top of the fraction |
and 1000 on the bottom.

709
1) ‘Use ]000 = 0.001 to write —=—— 000 2@ decimal.

2) Make sure you put the digits in the right place.
The 9 in 709 is 9 ones, so when you divide by
1000 it becomes 9 thousandths, which is 0.009.

1) 20 is a factor of 100, so find an l
equivalent fraction in hundredths. f ,

i 2) Use “;0 0.01 to write % as a decimal.

“I can convert between fractions and decimals.” TO O O]

Decorate cakes with hundredths and thousandths...

To convert a decimal to a fraction, put the digits after the decimal point over 10, 100
or 1000. To convert a fraction to a decimal, write it in 10ths, 100ths or 1000ths first.

8cecrion THRee — Fractions, DecivaLe & PERCENTAGES
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Percentages i Worked Examples
Useful Fractions, Decimals and Percentages... oL T T noe

You can write any fraction as a percentage as well as a decimal.

Here are some common ones you should know;”//,j . @y, '
J | 4:100= 0.04 Divide th tage by 100. AT
% is the same as 50%, which is the same as 0.5 ‘ © - wice The DERARTIAES DY, LAk
% is the same as 25%, which is the same as 0.25 _
% is the same as 75%, which is the same as 0.75 ‘ @ Write 0.63 as a percentage. :
I' % is the same as 20%, which is the same as 0.2 Y "
0 Multiply the decimal by 100. 063 x 100 = 63%
£ is the same as 40%, which is the same as 0.4 | S
% is the same as 80%, which is the same as 0.8
| 1 @ Noah is collecting football stickers. He has collected 148 stickers out of
| , 0 is the same as 10%, which is the same ag 0.1 a total of 200. What percentage of the total has he collected?
EE——— ~ - - 1) Write the amount that Noah has collected as a
% fraction. The number he's collected (148) is the
,,,and How to convert Between mem . numerator and the total (200) is the denominator.
' e
r = AU R, 148 B 74 - .
4, To convert a per(.:en{age to a decimal, drwd.e by 100. ) = Have a look at page - 500 = 100 2) xi?te:i gg :Zli';:izr;‘g:::::g ,-
To convert a decimal to a percentage, multiply by 100. = 44 for how to convert - v 100 denominator.
' N - = between decimals = % .
R . ’ = . = o 3) The numerator is the percentage
DGUNGEH 1) Write 22% as a decimal. :}/“m\a’r':ld‘ lﬁ”ﬁ?ﬁ?f’ﬁj s | 74 of stickers that Noah has collected.

Just divide by 100: 22 + 100 = 0.22

Sita owns a taxi company. 87% of the taxis are black.
What fraction of the taxis are not black?

| 2) Write 0.47 as a percentage.
| Just multiply by 100: 0.47 X 100 = 47%

2 To convert a fraction to a percentage, you need to make an eguivalent fraction 1) The whole set of taxis is 100%. So the percentage 100% — 87% = 134
with 100 as the denominator. The numerator is the percentage. » of taxis that aren't black is 100% fake away 87%.
3 N < i 2) Now you need to convert 13% to a fraction. ; . = i
EARMELES: A A A i Start by turning it into a decimal (=100). B =100 =013
7°_70 _ 23" _ 46 _ 4°_"16 _
ﬁ%:;’] 0 10% 50 . . 100 ~ 46% n5. 100 16% 3) Then turn the decimal into a fraction. iﬁi‘ 13
%10 X0 x4l This decimal is one tenth and three hundredths, 13 = 100

which is the same as thirteen hundredths. o S )

| Well, you’ve certainly converted me...

“l can convert between fractions, T@ O Make sure you learn the common fractions, decimals and percenf.ages on the
O 00 80)

decimals and percentages." previous page — it'll save you a lot of time if you don't have to work them out.

| e e e ——
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2 To convert a percentage to a fraction: 1) Turn the percentage into a decimal,
2) Convert to a fraction (see page 44).




co. Secrion Four — Ratio, PROPORTION & ALGEBRA

Use Scaling to Solve Money Problems

Qcaling up and down is all about multiplying and dividing.

armcarm
Juice Juice [
19p X 5 A 5

19p Ipﬁ 95p Eo five bottles of carrot juice cost 9_553

..........Q'.Q.......l..'l...........00.'........'..‘......

'\[0313/228 In a different shop you can buy six bottles of carrot juice for 90p.
541712 I28 How much will four bottles cost?

First you need to divide by 6 to find out how much 1 bottle costs: 90p = 6 = 15p

Then you need to multiply by 4 to find the cost of 4 bottles: 15p X 4 = 60p

—F 8o four bottles of carrot juice cost @ﬂ

TEEEEEEEE R RN R N N N N N N NN J

0....‘......‘....'U.............QO.DD...O....C.;..........D

Ratios Compare One Part to Another Part

Qo | get 5 lots of 1 free turtle.
5 x 1 = 5 free turtles.

15 skateboards get... ? turtles

'YEESEEEEEREE RN N NN N B B BN

Look a+ *his PaHern: :..'..........................’.....-..:
e For the 2 white squares there are 4 pink squares. :
. - - . e 8o for every white square there are 2 pink squares. ¢
: As a ratio, this is 1:2 — you'd say "1 white {0 2 pink". e
You can use ratios to solve problems.
Dave's shop is offering 1 free turtle with every
3 gkateboards bought. 1 buy 15 skateboards.
How many free turtles will 1 get?
The ratio is 3 Skafeboal‘ds to 1 ‘|Ul‘|'|e (3:1). : 3 ska*eboards ge*r'"rlr {-urﬂe _‘ 3
15 skateboards is 5 lots of 3 skateboards. © x5 x5

51

Tget o;e te?h’ng—oﬂ for evegz;i} biscuits 1 eat...

“I can solve problems that are to do
with the relative sizes of two amounts."”

YO 0 &80)

|| The trick with ratios is to work out what one number in the ratio has been multiplied

Worked Examples
, . \
\ Eight pencils cost 72p. How much will 12 pencils cost? : |
Give your answer in pounds. 2 ;

1) Divide by 8 to find out how much
1 pencil costs.

2) Then multiply by 12 to find out
how much 12 pencils cost.

\ 1 pencil costs 72p + 8 = 9p

\ 12 pencils cost 9p x 12 =108p

| W‘_\s‘»
3) Divide by 100 to find the cost in pounds. ‘

108p + 100 = £1.08 |

72\ Write the ratio of white triangles
\£/ to grey triangles in this pattern.

1 3 white triangles
| 4 grey triangles

1) Count the number of triangles of each colour.

2) 8o the ratio of white triangles o grey triangles is e
3 to 4. Replace 'to' with a ':' to write it as a ratio. \ - 3.4

A school has 5 science classrooms for every 6 maths classrooms. There are
10 science classrooms in the school. How many maths classrooms are there?

1) The ratio is 5 science classrooms ‘ 5.6
to 6 mathg classrooms. '

10 =225
10 science classrooms
= 7 lots of 5 science classrooms .

2) Work out how many lots of
5 science classrooms are in
10 science classrooms.

6 maths classrooms there are. 6 maths classrooms.

4) Multiply 6 by the number of lots to find
the number of maths classrooms.

A SN
2 x 6 =12 maths classrooms

3) This is how many lots of ‘ There are 2 lots of
R ——— H

by — then you can just multiply the other number in the ratio by the same amount.

Secrion Four — Ratio, ProPoRrTION & ALGEBRA
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Ratio and Proportion

Proportions Compare a Part to the Whole Thing

Look at this pattern. You could say that "In every
3 circles there are 2 white circles and 1 blue circle." OO QOOQ
The proportion of white circles is 2 in every 3.

The proportion of blue circles is 1 in every 3

Proportions are really another way of writing fractions.
The proportion "1 in every 3" is the same as the fraction

c:-m:-r.-seaoe@&oeekz«oe@gsaaeeeeaeae@@aeeeaoaaemstseaeaae.seaaa@
« = In my scarf collection, 5 in every 8 scarves are striped.
9 EXAMPLE: . . s
o tienteel 1 have 48 scarves in my collection. How many are striped? j, -

LB B N B N B EENEBENENENEENEESESNEEEREENENEESEEESESENEEEENERENEENENENREENNNERESNHNNN.

There are 5 striped scarves in every 8, so we need to
know how many 8s there are in 48: 48 + 8 = 6.
8o there are 6 lots of 8 scarves in the scarf collection.

lSo there must be 6 lots of 5 stribed scarves. 6 X 5 = 30 striped scarves.

You can use proportions in recipes... N

20090000000 ORFROPRODTOSEOGOROSIOODOERDPORERBTOORROIODOESIOGTOEBSIBSEOSEODTROOOPRBRODOOODROROBSBROSOTOBBODBOTBEBE®

D CVIESH A recipe for 4 people uses 5 oranges and 3 socks.

a)  Rachel puts 12 socks in. How many oranges does she need? |
12 socks is 4 times as many socks as in the recipe.
8o she needs 4 times as many oranges too. 4 X 5 = 20 oranges
b) How many socks and oranges would she need for 8 people 7
She needs 2 times as many ingredients for 8 people as she does for 4.
8o she will need 2 X 5 = 10 oranges and 2 X 3 = 8 socks.

L L B B B B B B B N N N N NN BN NN E NN NN NN NENENNEHNHEINNEZNRZHSNNHMNIMNEMNMENNNE N NN

Sometimes Things are Shared Unequally

19 1B Joe eats 4 slices of pie for every 1 that Alison eats.

P0G 0P OROGROINGTOOBEB OO

Alison's
share

Another way to say this is:
“They share the pie in the ratio 4:1".

Joe's
This means that: share
There are 4 + | = 5 shares of pie in total.

Alison gets 1 share and Joe gets 4 shares.

8o Alison has % of the total number of slices and Joe has % of the total number.

If Alison has 3 glices of pie, Joe has four times as many, so he has 12 glices.
If Joe has 16 slices of pie, Alison has a quarter of that amount, so she has 4 slices.

o090 ss00ORDEBRORODS

“I can work out how to share things unequally.” T@O B0 O @ OJ

. Worked Examples

@ Trevor owns 18 hats. 2 in every 3 of his

How many red hats does Trevor own?

1) Work out how many lots 18=6x3 ' ) '

of 3 hats are in 18 hats. 18 hats = 6 lots of 3/ kats
2) This is how many lots of Trevor owns 6 lots of 2 red hats

2 red hats Trevor owns.

\
3) Muliiply to find the % ‘ ‘
) 1 6 x 2 =12 red hats |

number of red hats.

hats are red. R |

. Arecipe for 5 flapjacks uses 200 g of oats and 100 g of sugar.
~ How much of each ingredient would be needed to make 15 flapjacks? !

1) Work out how many lots of 5 flapjacks |
are in 15 flapjacks.

2) This is how many lots of 200 g of oats
and 100 g of sugar are needed.

3) Multiply each ingredient by this amount.

15=3x5
15 flapjacks = 3 lots of 5 flapjacks

3 lots of 200 g of oats and
3 lots of 100 g of sugar are needed.

>
200 g x 3 =600 g oats
100 g x 3 =300 g sugar

@ Yasmin and Michael are sharing a box of 27 chocolates in the ratio 5: 4.

How many chocolates does Yasmin get?

1) Yasmin gets 5 shares and Michael gets
4 shares, so there are 9 shares in total.

(7

2) Divide 27 by 9 to find the number ,
of chocolates in one share. |

3) Multiply this by 5 to find how ‘

many chocolates Yasmin gets.

5+ 4 =9 shares in total

\
1 share = 27 + 9 = 3 chocolates ’ |

SN

Yasmin gets 5 x 3 =15 chocolates

——

1 always share my pizza in the ratio 10:1..

Once you've shared something in a ratio, adding up all the shares should get you
back to the total in the question. If it doesn't,

you know something's gone wrong.

8cecrion Four — Rario, ProporTioN & ALGEBRA
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Percentage Problems
Finding Percentages of Amounts

Finding a percentage of an amount isn't too bad. _
Tha*ISbecause'“ 020090000 OOHNEE0OBSOBNODSTOOONOSASSOSERIOOORRGCRERREBOSER

_ 10 _ 1 . .andto find a tenth of
0% = 100510
something, you just divide by 10.

8o to find 10% of something, just divide it by 10.

TR N ENEE NN EEE NN NN AN E RN E RN NS RN NN RN RN R NN

= T _—__—“______]
12, GO What is 10% of 350 kg? | Finding 50% is easy too.

ANSWER: 10% of 350 = 350 + 10 = 35 kg - Z((’;;j ejuzi) = %"bm
 is80 + 2 = £40.
80

a9 o OOOBOe

@ 000900

If you can find 10%, it's easy to find 20% or 30%.
(Just find 10% then multiply it by 2 or 3...)

You can also use 10% to find 5% or 15%.

'l EXAMPLE: Rose buys 700 g of cheese. She uses 5% of the cheese |
in her lunch. How many grams of cheese does she use?
I Find 10% of 700 g. Use that to find 5% of 700 8. /1111 1, |
£ 1 — — = 5%s just -
| & 2y |10% of 700 ¢ = 700 ¢ = > half of 10% = |
Ik | ~20¢ s
ll_. ) E = _
| | 5% of 700 ¢ = 70 g+ 2 | So Rose uses 35 g of |
| J - _2 cheese in her lunch. I

Writing a Number as a Percentage of Another

To write one number as a percentage of another number,
write it as a fraction and then convert to a percentage.

EXAMPLE:

There are 12 girls and 8 boys in a choir.
What percentage of the choir are girls?

First write the total number ¢
of people in the choir as the 12 + 8 = 20 __ 50 x5
denominator of the fraction.

nn 6020
Then write the humber of girls as the numerator. /QO 100
Convert the fraction into a percentage (see page 46).

Worked Examples

"l can find a percentage of an amount."

T80 00 80)

\ Victoria eats 40% of a 150 g chocolate bar.
How many grams of chocolate has she eaten? :

150 g+10=15 g
15g><4=60'g

1) Divide by 10 to find 10% of 150 g.

2) Multiply this by 4 to find 40%.

%Victoria has eaten
60 : of chocolate.

———

(5" Solomon has £300. He s jacet |
,»_whatwasthepnceeffﬁejacket? -

| £300 +10 =£30 1) Divide by 10 to find 10% of £300.

£30 +2=1£15 2) Divide this by 2 to find 5%.

£30 + £15 = £45

| The price of the jacket was £45.

\ A car garage has 50 cars. 15 of the cars are broken.
What percentage of the cars aren’t broken?

1) Subtract 15 from 50 to find the \
|

number of cars that aren't broken. 50 cars = 15 cars = 35 cars

2) Write the number of cars that aren't i
broken as the numerator and the total 3 5ﬁ70
number of cars as the denominator. 5#5— = 00

u 4

3) Make an equivalent fraction with
100 as the denominator.

4) The numerator is the percentage of | i,
cars that aren't broken.

3) Add together the amounts to find 15%.

I bet you enjoy 100% of maths...

To convert a fraction to a percentage, you need to make the bottom 100 by
multiplying or dividing. Then do the same to the top, and that's the percentage.

8ecrion Four — Rartio, ProporTtion & ALGEBRA
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Formulas

A Formula is Used to Work Out an Amount

A formula tells you how to work out one quantity when you know a different quantity.

numberof[egs EXAMPLE: 2000000008000 000000000
= 4 X number of dogs

How many legs do 5 dogs have altogether?
Substitute the number of dogs (5)

This formula is for working ™

out how many legs a group |

into the formula:
I of dogs has altogether.

number of legs = 4 X number of dogs
=4 x5
= 20 legs altogether

EXAMPLE: ERERE R

The formula for the area of a parallelogram is:

~—Area = Base X Height —

Find the area of a parallelogram where £ — \
the base = 7 em and the height = 4 cm. base

[ ]
3> Area = Base X Height

@
[ ]
L]
[ ]
L]
@
[
[ ]
L]
[ ]
L]
L]
L
L]
L]
L
L
@

1) Write out the formula.——_

2) Write it again underneath " " Don't forget — the

but with numbers in place== 3
of the words. )

Area =7 X 4

W

Area = 28 cm?

|

You Can Write Your Own _Formula

This ien't as hard as it sounds. Just think about what you'd do if it were all numbers.

EXAMPLE: Garlic-flavoured cupcakes cost 63p each. Write a formula so that
o you can calculate the fotal cost of buying any number of cupcakes.

11|—Pu+ what you want to work |
 out before the “=" sign...

o000 0000 OORROPOOONRROOPOROTORONROAIOIOORDROEEDBDES

E\To’ral Cost = Number of cupcakes x 83p~

eoOoOOOOOOPOROPOROROROOIOTRPOPOTOOORORRORRDROROOGBODOR

I =
...then the calculation you'd
do if it were numbers after it.

> answer might need a |
#1 | unit of meagurement. |

oo eOOOPOOOOGOEOTOEO RSO
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: Worked Examples

YO 00 80)

"] can use formulas written in words."

of cookies is: Number of ehocolate chips = 9 x Number of cookies.

@ The formula for the number of chocolate chips in any number
How many chocolate chips would there be in 6 cookies?

]) Write down ﬂ'le rOi’mUIa {OI' +he : Number o-F Chocolate Chips
number of chocolate chips.

2) Do the calculation with 6
as the number of cookies.

=9 x Number of cookies
Number of chocolate chips = 9 x 6 = 54 .

( : ) The area of a kite is given by Area = Height x Width x 17
~ Work out the area of a kite where height = 3 cm and width = 6 cm.

Area = Height x Width x -

1) Write down the formula for the area.

2) Write it again underneath with
height = 3 and width = 6.

_ ki)
Area =3 x 6 X 2 ‘ 3) Do the calculation in stages.

First multiply 3 by 6. Then
multiply the answer by a half.

=

4) Don't forget the units.

Zainab has 3 times as many T-shirts as jumpers.
Write a formula for working out the number of T-shirts she has.

1) Write what you want to find before the '=" sign.

“======.2) The number of T-shirts is

‘ Number of T-shirts = 3 x Number of jumpers | 3 times the number of jumpers.

\» George can make 7 cups of coffee from one kettle of water. Write a formula
for the number of cups he can make from any number of kettles of water. -

1) Write what you want to find before the '=" sign.

2) On the other side, write the calculation ‘% Number of

you would do if it were numbers. cups of coffee = 1% Numbier of Kettles

If oﬁz there uz'e a formula for a great joke...

It's really important that you remember units when you use a formula to calculate

8ecrion Four — Rati0, Proportion & ALGEBRA

something. If a formula calculates a measurement, then you definitely need them.

Qecrion Four — Ratio, PrororTiON & ALGEBRA
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| Missing Number Problems i Worked Examples
“‘\ S mb OIS can Sta"d F or MiSSiﬂ N ".mb er_s Steve thinks of a number.. He doubles it and subtracts 8 to get 100.

| ) ) What number did he think of? 1
| You can use a symbol to stand in for a number you don't know. :
2 \VHIFY Claire triples her age and adds six to get 105. How old is she? 1) Pick a letter to stand for Steve's number. n = Steve's number
ANSWER: O = Claire's age. Claire tripled her age, then added 6 to get 105. ¢ 5) Wik baclowards— 5o atdB et 100 + 8 = 108
8o work backwards: |

C Remembeﬁo say what | 105 — 6 must be friple Claire’s age. 3) So Steve's number multiplied by 2 is 108. 2 xn=108

|, your symbol stands for. i is being multiplied by 3, |

' ‘ 105 -6 = 99 O P v 4) Divide 108 by 2 to give Steve's number. n=108 + 2 =54

= - so divide both sides by 3
3% O = 99 K}ogef@oniisown.
80()=99+3=33

Letters Are Often Used Instead Of Symbols

You can also use a letter to stand If y is the unknown number then:
= 1 P ! = v
for a number that you don't know. o B e e = 1) Pick a letter to stand for Angela's age. A = Angela’s age
It's quicker and e'easier than drawing y — 3 means you are subtracting 3 from it. 2) Chris's age is 5 times Angela's age. 5A =45
| a symbol every time. 6y, means you are multiplying ithy 6.(6  y)- 3) Divide both sides by 5 to find Angela's age. A=45+5=9
S ———— Yo

How many eggs does Gary have? _ (

1512028 Jane has 32 eggs. Jane has 4 times as many as Gary. f} é%39
_EAANIFL / % years old

1 lThe number of eggs Gary has is unknown. Call this y eggs. ? m

Jane has 32 eggs, which is 4 X y (4 times as many as Gary). P o o 1o
| So 4y = 32 @ Find 3 possible pairs of values for G and H.
y=282+4=8 Divide both sides by 4 e e T e e |
So Gary has 8 eggs. to get y on its own.
" 1) Try different values for G, fG=1 4G = 4, so4+H=15and H =11
S then work out what H would fG=2 4G=8,s08+H=15and H=7
Problems Can Have Two_Missing Numbers need to be o make I5. FG=3 4G =12 5012 + H =15 and H = 3
i 3¢\ 5038 Alanis told that A X B = 30, where A and B are whole nhumbers. - @, | | | ..
| Write down 3 possible pairs of values for A and B. 2) AR o ) Three1 Poss‘bﬁ pais are
er yo pairs 0 = =
Try different numbers for A, and work out what 8 would need to be to give 30. valuesgf:rvg a(r)nl:]nH. sfoal‘)'rs g 3 2 i =
TryA=1 1x 30 =830, soB = 30. Write down the pairs. . e * H=3

TryA=2 2x15=30,s0B = 15. . ——— R -
| Try A =3. 8 x10 = 30, so B = 10. That's 3 possible pairs, so stop there.

‘ "l can solve missing number problems using L mbOIs dn d I—e tte—rs — J—th ought th—is was m———aths'"
symbols and letters. | can find pairs of ? @ Q - O @ Oj You can check your answer to missing number problems. Just put your answer

numbers to solve problems with two unknowns. back into the calculation in the question to see if you get the nhumber you expect.

' 8ecrion Four — Rario, PrororTioN & ALGEBRA Qeerion Four — Ratio, Prorortion & ALGEBRA
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Units and Conversions

Sometimes You Need to Convert Units

You can change from one unit to another. They can be metric or imperial units.

\\IIIHIIL\HffHHlle/

METRIC IMPERIAL o2 Tnesns
lem =10 mm 1kg =1000g 1t =12in ‘ounces’ and ‘Ibs’
1m =100 cm 1litre = 1000 ml 11b = 16 oz ==T -, %%"% pounds'. <
1 km = 1000 m 1 gallon = 8 pints
. |

X,

RN

If you start with small units, a conversion gives fewer BIGGER units.
To go from gmall to BIG units, DIVIDE.

If you start with BIG units, a conversion gives more smaller units.
To go from BIG to small units, MULTIPLY.

s
m Ryan cycles 3654 m to school. Heather cycles 300 m further.
How far does Heather cycle to school in kilometres?

Heather travels 3654 + 300 = 3954 m. ~
But you need to give your answer in kilometres...

There are 1000 m in 1 km, so the conversion factor is 1000. | 3954 m + IOOE}
Metres are SMALLER than km, so divide by 1000. . = 3.954 km

You Can Convert Between Metric and Imperial

You can convert imperial units o metric units, or the other way round.
For example, you could change a distance in feet to a distance in metres.

\\UHIHIHHHlllllller;/
The sign '=' means =
'is about equal to'.

These conversions aren't
exact but it's fine to use

= them for rough calculations. -
/"HFIlL\FI!'\IlIIII\lIlH’I\\

1 metre = 3 feet 5 centimetres = 2 inches
1 kilogram = 2 pounds 8 kilometres = & miles <4~
“~_1litre = 2 pints 100 grams = 4 ounces

S nial Henry gets covered in 8 litres of slime.
How many pints is this? —

r = = = = ==} E=——} == L= [=c} _— == = [y m= 4

FEELVEYNLLT
Freverbrrrnd

| o Find the conversion factor you need: 1 lifre = 2 pints.

i 9 Every 1 litre is 2 pints, so you will have twice as many
pints as litres. So you need to mulfiply by 2.

I Henry gets covered in about 16 pints of slime.

-—---------—-—_—_—_J

“l can convert between units for
measurements of length, mass and volume."

YO 20 &80)

63
Worked Examples
@ Convert 4.27 kg into grams. . X

1kg =1000 g
427 x 1000 = 4270

R 70 g

1) There are 1000 ¢ in 1 kg,
so the conversion factor is 1000.

2) You're going from a big unit to a small unit,
so multiply by the conversion factor.

@ 1 ft = 12 inches. Catherine is 58 inches tall. How tall is she in feet and inches?

1) There are 12 inches in 1 ft,
so the conversion factor is 12.

1ft =12 inches
58 +12=4r10

2) You're going from a small unit o a big unit,

| so divide by the conversion factor.

%} Catherine is 4 ft 10 in tall.

8) The remainder is the number of inches.

@ Selby weighed 3.5 kg when he was born.
Given that 1 kg = 2 Ibs, approximately how much did Selby weigh in pounds?

1) There are about 2 lbs in 1 kg,
so the conversion factor is 2.

1kg=2lbs 35x2=7

2) You're going from a big unit to a small unit,

so multiply by the conversion factor. Selby weighed about 7 Ibs. |

e i — R ——

/1) Steven's sunflower grew 6 inches in one month. Given that 5cm = 2 in,
\_/ approximately how many cm did Steven'’s sunflower grow?

3x5=15

1) There are about 5 cm in 2 in. 5cm =2 in

2) 6 inches is 3 lots of 2 inches.
That's equal to about 3 lots of 5 em.

AN It grew about 15 cm.

The Conversion Factor — TV's newest gameshow...

For metric units, the conversion factors are always 10, 100 or 1000 which are nice

Secrion Five — MEASURE

and easy to work with. Imperial units have more awkward conversion factors like 16.

Qcerion Five — MEASURE
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Calculating with Measures

Some Problems Could Involye Converting Time

You need to know these time conversions:

" 1 minute = 60 seconds
1 hour = 60 minutes
. 1day = 24 hours

1 week = 7 days
1 year = 365 days

A
HHH\HHHIJIIIIHIIHHHIH

19, GV AN I took Pat 195 minutes to paint a wall.
How long is this in hours and minutes? =, NP‘—?% h?ﬁ ,"fﬁﬁ H?H‘T‘;

There are 80 minutes in an hour, so you need to work out 195 + 60.
60 x 3 =180, so 195 + 60 = 3 remainder 15 . Cmmm \\lThilS' r:qea‘r:s o hmjrs

‘8o it took Pat 3 hours and 15 minutes to paint the wall. = and 15 minutes.

L T

%:ChOOSe the Easiest Way to Do Things

5.1 2N=8 Sylvia has a necklace that is &@ long.
It is made from beads which are 12@m)long.

How many beads are there in Sylvia's necklace?

E You have to find out how many times 12 mm goes into 60 cm. *‘

@
| _ L]
: . .
160 X 10 = 600 mm<E
| i ‘\\,-':\v)\.-'/\."l\‘/ 4

So now the problem is 'How many 12s go into 6007 Make sure *heé

units mafch._\
You have to find out how many . zf - | SNV
600 mm. F600 - 12 = 50 beadz;]

4
times 12 mm goes into ford

Convert your
answer back to

Change the 80 cm into mm first.

57075030 A bag of Oscar the rabbit's favourite food costs (£8.50.
o " His least favourite food costs 86 (p)less.
How much does his least favourite food cost?

[ <

You have to take away 86 pence from £8.50.

Change £8.50 into pence first.====8.5 X 100 = 850 pence 764 = 100
= £7.64

Now subtract. === 850 — 86 = 764 pence.

]

I

i

’

2y

T

£:

- Worked Examples

@ David goes on holiday for 2 days. How many minutes is this?

1) Start by converting daus info hours. | ) » 24 = 48 hours

There are 24 hours in a day,
so multiply by 24.

48

2) Now convert hours into minutes. x 60

There are 60 minutes in an hour, 00

so multiply by 80. 2880
2880 2880 minutes

@ Kim has £23.50. She buys a bottle of water for 43p and a bag of crisps for 50p.
How much money does she have left now?

:3 e 5(; = 93p 1) Add together 43p and 50p.

2) Convert £23.50 into pence.

£2350 x 100 = 2350
’ £1 = 100p, so multiply by 100.

1
Ao
- 93

3) Now subtract 93p from 2350p.

2257
| 2257 +100 = 2257

4) Convert your answer back to pounds
iad — divide by 100.

Kerry uses 35 ml of milk to make one milk ice lolly.
She has a 0.7 litre bottle of milk. How many milk ice lollies can she make?

1) Convert 0.7 litres into ml. There are
1000 ml in 1 litre, so multiply by 1000.

0.7 x 1000 = 700 ml

2) Now divide 700 by 35. | 700 +35=20
(70 + 85 = 2, so 700 + 35 = 20). W%’,

Kerry can make 20 ice lollies

U
ey
"I can solve problems that involve #‘
converting between units."

YO 20 80)

A leap _V(irt— a vear with lots of jumping...

Converting units is just multiplying and dividing — so nothing too scary here.
Make sure you get the units to match first before you do any other calculations.

8ecrion Five — MEASURE
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Perimeter

Finding the Perimeters of Shapes

1) To ﬁndra ‘;;;.L:::r‘fr:".r;‘z?e:ﬁ, just add 1 the lengths of all the sides.
2) Make sure you get all the sides.
I's best to mark one vertex with a blob or cross...

S —-.‘-‘:’?;__l’l r .
Y1855 Trang has an unusually shaped slice of pizza. 10 cm

Find its perimeter. \\ 2ol G

You've been given the lengths of
all the sides apart from this one...

wo g

The 'missing’ side plus 3 cm must be the same
length as the side opposite, which is 8 cm. |
8o the missing side must be 8cm -3 em = 5 cm.

Put a big cross on one vertex, then work around the shape. / —
The petimeteris: 4 + 8 + 10 + 56 + 6 + 3 = 36 cm.

You Might Have to Measure some Sides

2¢:\\12IH=0 This shape is made from 3 equilateral triangles. Find its perimeter.

Luckily you don't have to measure all of the sides...

They're equilateral triangles so all the sides are the same length.

Measure one side. One side is 2 cm long.
The perimeter is made up of all 3 sides from each triangle.
There are three triangles, so 8 X 3 = 9 sides altogether.

0000000 OO0 RRORO0ROOOOORRRP RO ROROOORRRRORRRERRDE

8o the perimeter = 9 X 2 em = 18 cm.

There Can Be More Than One Missing Length

(A R R NN NN N
LR N R R R R RN

EXAMPLE: IR perimeter of this swimming pool.

Work out the missing sides A and B.
The vertical length of the pool is 10 m.

¢

A+4m+4m=10m,s0A=2m

The horizontal length of the poolis 8 m + 4 m = 12 m.
6m+B=12m,s0B=6m

So the perimeteris10 + 8 +2+4+4+6+4+6=44m.

- Worked Examples

@ Calculate the perimeter of a regular octagon with side lengths of 6 cm.

1) A regular octagon has eight equal sides... 8% 6

2) ...so multiply 6 by 8.

This shape is made from three regular pentagons.
Find the perimeter of the shape in mm.

) M ide of the shape.
) Measure one side of the shape | Oine side =17 mm

2) Count how many sides there are. There are 11 sides.

3) Since the shape is made up of regular 12 x 11 =132

pentagons, each side will be the same length. |
8o multiply the lengih of each side by the

number of sides. 132 mm
/ . Here's a diagram of Binh's garden = I3‘*Ef-ﬂ
\>_/ Work out the perimeter of his garden. <=} | '
. 18 m

1) Find the missing horizontal length.
The horizontal length of the garden is 27 m.
6Em—3m=3m == So the missing length will be 27 m — 18 m. -

i 2) Now find the missing vertical length.
6+27+3+9+3+18=66 The vertical length of the garden is 6 m.

‘ % So the missing length will be 8 m — 3 m.
66 m

T 27vm—18m=9m

3) Add up all the side lengths to find the perimeter.

—— ——

"l can measure and calculate
the perimeters of shapes."

T8O 20 80)

All this perimeter stuff is starting to add up...

Don't panic if some of the side lengths are missing when you're asked to find
the perimeter. Doing a little bit of detective work will give you the answer...

Scecrion Five — MEASURE
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Area ' =il Worked Examples
YO(I Can ESt'mate Ar ed b Count’n J S @ Find the area of the -Shadedzs_f\ape on this grid. 1cm l
You can find areas by counting how many squares '
or half-squares are covered on a grid. - I . N :
TNl 1) Count A
But not all shapes fit neatly into whole or half squares. You can estimate . Bl 1 |% e o e b
these areas by counting how many squares are more than half covered. 1 1 Wy, 2) Don't forget the units.
gty =2 2 cm?
. EXAMPLE: oooooooooooooooooooo : ] em =
« 2 squares are more than half : : ; 'Each squar; has sides -
: covered by this snot-coloured goo. == = 1om long, so the units are =
: So its area is about 2 cm®. 3, Squste ceulimptres. or oM - & @ Estimate the area of the b O \
bR R S e shaded part shown on this grid. Z ~ =
Area of Squares and Rectangles — Just Multiply : -
There's a quick way of working out the areas of squares and rectangles ~ \ = \ ) Coun*howmangsquafes -
to save you the hassle of counting all the squares. 23 V. (5 1 @y, aL v B
i f_ ~ 5 cm? 2) Don't forget the units.
"Count how many squares long the shape ‘ —= o — |
is and how many squares wide it is.  ==>%Area = Length X WidﬂT}
Then multiply these numbers together. ' = {E, -
- 4 1 cm} @ Calculate the area of this rectangle. m‘
5100 Work out the area of this rectangle. m— || & SYYEre | S | | St
There are 5_""% of 8 squares.g 5[squares length x width 1) The length of the rectangle is 12 cm.
Qo the areais 5 X 8 = 40 cm | @y, The width of the rectangle is 5 em.
Calculate the area of a rectangle measuring 6 m by 9 m. 12x5=60 60 cm’ 2)"Use lengih X width fofind/the aree.

B Don't forget the units.

Just | . the sides together. =——Area = 6 X 9 = 54 m? -

@ Liann’s vegetable patch is a rectangle with an area of 72 m?.
It has a length of 6 m. What is its width?

Use the Area to Find Missing Lengths

Sometimes there's a side length missing. If you know the area of a square or

1) Length X width = area, so fill in the | Ares = |eng'th_; il
numbers you're given in the question.

rectangle, you can use area = length X width to work out a missing side. | 72 =6 x width
¢ 2) Divide the area by the length 192 6=12
150120 A rectangle has a width of 4 cm and an area of 32 cm”. to find the width. %
What is its length? 3) 8o the vegetable patch has a width of 12 m. | 12 m

...s0 the rectangle
has a length of 8 cm.

&  Area = length x width
=S 50 32 = length X 4

=y
“l can measure and calculate the areas of shapes.” T@O =0)) Q é{?@

8ecrion Five — MEASURE 8ecrion Five — MEASURE
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I searched the whole area for the missing length...

Sometimes you might have to count squares or measure sides to find the area.
Other times, there might be a side missing and you have to work it out from the area.

' —=.032 - 4 =8...—=
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les and Parallelograms

Areas of Trian

A Triangle is Half a Rectangle

There's a rule you can use to work out the area of a triangle. ’
A right-angled triangle covers half the area of the rectangle that surrounds it, so...

X Area of triangle = % X Base X Height ‘ -

i ————

L5 GVUETS Find the area of this friangle. sﬂﬂw— 2 cm |

The base is 4 cm and the height is 2 cm.
Area = L x 4 x 2 = 4 cm?

I
~ Multiplying by a half is
S - _Q._ o | _g the same as dividing by 2.

Area of a Parallelogram = Base x Height

A parallelogram is like a rectangle that's been pushed over.
To find the area of a parallelogram, you can use the rule:

SR ey,

1+ works for all
triangles, but
you must use the
vertical hei%hi. z
N R R A

PLEVT Yy

LS I TS I W

oo OORPOOEOIOIOINOROEROONRDOORROTORORRDRDO e oOOCROORPROPNROEROORROODOEROPONOSTRTRRRORBRS

: a) Find the area of this parallelogram. - b) Lee has a parallelogram-shaped rug.

e —

909 PQCPOOPOPOTOIOROIROOODIRORRGERORDROPOODEOES

- : E Find its area. E
: c o A .
. T 8 E .
- « = 1Y -
9’ 9x5=45¢cm? : : ¥ .

S v /2%x45=9m?

"I can calculate the area of a triangle.
I can calculate the area of a parallelogram.”

T80 20 80)

base x height 1) The area of a parallelogram is base x"heigl_\i. .

20 x 8 =160 2) Replace 'base’ with @ and 'height’ with 8...

8) ...then do the multiplication.
Don't forget the units.

@ Calculate the area of this triangle.

-—— [ Ccm ——>

I

1 o b height 1) The base of the triangle is & cm.
p.

lxex3=9

g 2) Use —;— X base X height to find the area

of the triangle.

. Here’s a plan of Ryan’s garden. He has a
( rectangular lawn and a triangular pond.
— Find the area of his whole garden.

<3 m->

= 7m—

1) Find the area of the rectangle first. area of rectangle: 7 x 4 = 28 m?

2) Now calculate the area of the triangle. area of triangle: 17 s dwB=E i |

3) Add together to find the fotal area. total area = 28 + 6 = 34

4) Don't forget the units. % 34 m?

The rectangle hated being pushed over..

You'll need to know the base and the height to find out the area of both a triangle and
a parallelogram. Just don't forget about that sneaky half in the area of a triangle.

Secrion Five — MEagure
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Volume

You Can Count Cubes for All Sorts of Shapes

The volume of a shape is the amount of space it takes up.
Say you've got a 3D shape made up of cubes with sides of 1 cm...

9 LA Find the volume of this 3D shape.\ |

" The T shape is made up of 5 cubes.

‘ It's 3 cubes deep,
"sodo 5 X 3 = 15 cubes. :

1 cube = 1 em®

Each cube has a volume of 1 cm?®.
8o 15 cubes have a volume of 15 em®.

~

There’s a Formula for Calculating Volume

There's a quicker way of worklng out the volume of cubes and cuboids bg measurmg

the eng’rh of the sides:

 — e —_————

Volume of Cuboid = Leng’rh X Width x Height [}
V=LXWXH

It's i_he same formula
for cubes too.

E Find the volume of an ice cube with sides of 4 cm. E
T I E Volume = Length X Width X Height E
g =4 X4 x4 =064cm* .
D CIZNHY Find the volume of this cuboid. =
r T =1 | ==l Jeai] I [ | == . 1 .
i Volume = Length X Width X Height | ie'%im -
=12X5X|0=6000m3 Width = 5 em

I S — | . Leng’rh=120m

"l can calculate the volumes of cubes and cuboids." %@O O @j @

| 8ecrion Five — MEASURE

1) Each cube has a volume of 1 ecm?®. ' ¢ L (
Count the number of cubes in the shape. ‘ cubes % !

2) Multiply the number of cubes by the volume. =3 6x1=6 6 cnr

@ Find the volume of a cuboid with length 6 cm,
width 7 cm and height 3 cm.

1) Find the volume of a cuboid by using the
formula volume = length X width X height.

2) Replace 'length’ with &, 'width' with 7
and 'height' with 3. Then uthgt”

volume = length x width x height

\ Imogen has some steps
/ Work out the vyﬁnmev@f the s‘ter@s

— —- .
Viliie of lefihand clbsid | 1) The block is made up of two steps.
length x width x height 2) Start by working out the volume of the
T P leﬁ-hs.and ?uboid. The leng{h-is 6.cm.
— the width is 5 cm and the height is 3 cm.

Volufe of right-hand cuboid: | 8) Now work out the volume of the right-hand
length x width x height cuboid. The length is 4 cm, the width is
4% 5 %5 =100 em? 5 cm and the height is 5 cm.

Total volume: 4) Add both the volumes together —
Oy, don't forget the units.
90 + 100 =190 m’

Crank up the volume — this stuff is getting good...

You're on the last few pages of this section now — just in time to learn about finding
the volume of shapes. Exciting stuff. Make sure you don't forget the units though...

8ecrion Five — MEASURE
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Angles

Different Size Angles have Different Names

Angles are given different nhames according to how big they are:

@000 0GOS ROOORONORODREROEOONOPOSIONOTOONSIOTOSPOTONOSIOROPODTRPONOOROTROBRRRD

@:;J If it's less than a % turn, then it's an ACUTE angle. g~ E

b
[(E R N E B N BB N B & N N B N N B NN B MNMNENNEIMSEN-MSSNMNHESZSENRS&E BB N N;BN/

\\UUHLHHHIHIIIH,
S0 0G0 OROOOPRDNODOORRORRROROOR00RRORNOORRORDOBBODES /‘_—b\k Thehﬁlesquare’

. . ] X shows that it'
& If it's exactly a & turn, then it's a RIGHT an Ie.& | ws that it's a
- L_ e ! 8521 angle. < = right angle.

r'!lflIIIIHHHHHI\

=
[AERTARETE

LT O

I EE A RN N RN ENENEESNNNENNENENESRNENRHSSE-.L-NSEHNRER-SERZ-SNES N

® 0000000000 SDDOSTHOOSOOSSSSNOSNOSISISTOEOIOSERBSONOSOSROTBSDOONOEOOBDBOOREO

: 45 ' 1 '
\‘ If it's between a and - 5 turn, then it's an OBTUSE angle\‘_

2000000000000 RPRRDROOODPIOROGRORPNOROOPOBDRRIORRIOINOODPOTRORODRODS

> If it's more than a % turn, then it's a REFLEX angle.

L
P00 00O COODPOROOONOSNOTSTOPORODTRIROTOTOROPRDRORPOPRPROOTOSROTBDTORPOTSROGORONOPOROROERRORDODO
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Use Angle Sums to Work Out Missing Angles

’ The angles around a point (a full fu;) add l;p_io @". ‘

m Find angle k. 7
' B 300 E

75° + 150° + 30° + k = 360°
255° + k = 360° so k = 360° - 255° = 105°

\{ The angles ’rhai meem‘ on a ’rrangh’r line (half a ’rurn) add up to 180 }3

EXAMPLE |
Find angle a. 65° + 80° + a = 180° ~
\80° ;145" + a = 180° s0 a = 180° - 45" = 35"
65 ﬂ :

Y The angles fhai mee’r at a guaHer turn (a ghi angle) add up fo 90° ‘

p=—————

DG HISH Find angle z. G— o
C50° +2z=90° 1
0° |}

z S0z =90°-50°=4
50° b ™

"I know the sums of angles around a point,
on a straight line and in a right angle."”

T80 0O 80)

. Worked Examples

~

@' Fill in the table with the name of each type of angle.

Angle Name
1) The first angle is between a quarter turn - i
and a half turn. It is an obtuse angle. Obtuse
. |
2) The second angle is more than a half turn. Reflex |
It is a reflex angle. |
8) The third angle is less than a guarter turn. C K i
It is an acute angle.
4) The final angle is a guarter turn. Riak aidle
It is a right angle. Cll

\ Joshua says that the size of angle x in this diagram is 65°.
- Explain how you know he is incorrect.

./ Work out the sum of the angles.
297 They are on a straight line — === 31° + 29° + 63° + 65° =188°

X they should add up to 180°.
630 Y . ASN

31 Joshua is incorrect because the

angles do not add up to 180°.

@ This circle has been divided into 6 equal pieces. Work out the size of angle a.

e

There are 360° in the full turn o s i
a around the centre of the circle. 360° + 6 = 60

{ j | Divide by 6 to find the size of angle a. ASN cO°
a =

Awww —

ihgt's such a cute angle...

Right-angles aren't always labelled — so don't forget that the little square means it's
a 90° angle. M's a quarter of a full turn, which means it's 360° + 4. Good eh?

Secrion 8ix — GEOMETRY
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| Learn the Properties of These Shapes
Regular polygons have egual length sides and equal angles, such as..

) What type of triangle is shown below?

| Irregular polygons have . \54° )
I at least 1 side or angle 112° e — T
that's different in size. All of the angles are different.
pentagon hexagon heptagon octagon U= = None of the angles are right angles.
5 sides 6 sides 7 sides 8 sides . / . |
Parallel sides are the same Look at the angles in the triangle. SN i |
I Quadrilaterals are four-sided shapes: distance apart and never meet. £ Sidleris trlang l_e |
| SQUARE P e ——— LT s LI
| ol PRSEL A&N@LE
| qual sides. : , 2 paits of
| Diagonals meet % pan-s gf perale S'd%? ; /i natch ea : ect | : {escripti
equal sides. Draw lines to match each shape to the correct name and description.
¥ at right angles. |
Opposﬁe sides | > \ PARALLELOGRAM L
‘ EH?jMB[:\Q re Pa"a“e'l i Opposite sides are T
sides o Opposite angles the same length 1) The first shape is a : 2 pai |
_ . tirst T pairs of |
equal length. %‘ﬂal\l KITE N regular pentagon. T equal sides. |
TRAPEZIUM e Matching ;r—r;\_us 2 pairs of equal-length No parallel sices:
1 pair of show parallel sides. sides. No parallel sides.
llel sides. 1 pair of | angl
| l parallel sides pair ot equal angles 2) The second shape Kite 5 equal length sides.
I is a kite. 5 equal angles.
|

There are Four Tyvpes of Triangle

The faree 3) The third shape 1 pair of
+ Regular pair o
how the sid S i ;
s*ﬁ:r* a:ei;\:s is a frapezium. pentagon parallel sides.
samelengih _— — ———

EQUILATERAL SCALENE RIGHT ANGLED ISOSCELES
3 equal sides, All sides and angles 1 right angle 2 equal sides,

3 equal angles are different 2 equal angles

Learn the Parts of a Circle

. You need o know the different parts of a circle.

1) The shape has 5 sides —
it is a pentagon.

The outside edge of a circle :
is called the circumference.

eocoocesOOGOOOROORERODO

circumference
¢

L N BN

The distance from the

edge to the centre of the
circle is called the radius.

ooPeeOOOOOOOTROORDEOeEES®

f

2) M
radius ) Most of the angles are

different — it is irregular. Irregular pentagon

. « The distance across the circle through .

diameter ¢ the centre is called the diameter. 3 ; —— E

| Phew — so many shapes, so little time...
“I know the properties of different shapes. ‘T @ O - O @ @ Without looking at these pages, try writing down the names and properties of as

| can name the parts of a circle.” many of these shapes as you can. | know it's confusing — but you need to know it.

Secrion 8ix — GEOMETRY Qcecrion 8ix — GEOMETRY
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3D Shapes

3D Shapes are Solid Shapes

prism cylinder cone

This pyramid has a
square base so it's called

NN NN N NN NNNE N

!

pgraid cuboid cube

A cylinder is a type of prism.
(A prism is a 3D shape where the
two end faces are exactly the same.)

A cube is a type of cuboid.

T E RN EEENERE NN

Plans/Elevations — 2D Views of 3D Shapes

A PLAN is the view from directly above an object. > Hlevations are alco
An ELEVATION is the view from one gde. = called projections.
Elevations might be different depending on whether you're /i
looking from the front or the side (like in the triangular prism below).

[SEN20) Triangular prism  Plan:

\\lllllHlllIHlilHHIIUI
-

(AN

Elevation:

N\

(front) (side)

You Fold a Net to make a 3D Shape

The shape of each face on a 3D solid makes up part of the golid's net.
There's often more than one net you can use to make a 3D shape.

@

@ee 9 e

YREEEERE]

eﬁ-:eoosenenameu;m'o@wf--nwrreﬁe-»seaoaoaeaao@aeasse@d:-iwumw-nonwuo@fn-:l

I3 Cuboid et -
<[ All the
. faces are
4 otii . rectangles.
1
. = 1 £
b~ | i) The net of a prism has two <]
g 1t iom 4 om| 4 cm end faces that are the same.

All the other faces are rectangles.

7/

"I can recognise and describe 3D shapes.
| can draw nets of 3D shapes."

T80 0 &0)

Worked Examples

8ecrion 8ix — GEOMETRY

@ The net of a shape is drawn below. Name the shape the net makes.

-~

¥
RN Square-based pyramid

The net-has one square face
and four triangular faces, so
it's a square-based puramid.

1) The first shape is a

@ Draw lines to match each shape to its plan view.
triangle-based pyramid.
lts plan view is a triangle

&, 4} Plan
with the outlines of its

other faces visible.
2) The second shape is a culinder. @
Its plan view is a circle.

3) The third shape is a cube.
lts plan view is a square. J

@ Complete the drawing of this
' net of a triangular prism.

1) The net needs 2 triangular faces and
3 rectangular faces. Draw the missing ey _ N
triangular face on the opposite side . - = |
of the rectangle to the other triangle. ] T Rk
The triangles should be identical.

2) Draw the missing rectangular face. 0™

Its length should be the same as
the height of the triangles.

—_—— e

Those sneaky 3D shapes have always got a plan...

You can't see all of the faces of a 3D shape at once — some of them will be at the
back or on the bottom of the shape. Don't forget them when you're drawing & net.
;
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Coordinates

Worked Examples

Go Across then Up to Find the Position

Each point on a grid has fwo numbers to show . AAY-axis
its position. These are called coordinates. 4
Coordinates are always put in brackets like this: (1, 4).

. -
"~ Coordinates tell you how many across and how
many up or down from the origin (0, 0) a point is.

N W P O <«

® 00 6

[ I ]

\HIIIlIHHFHHIllHHII'.’/

The x-coordinate tells The x-coordinate
always comes before

you how many across. \! The g-coordiafe tells
. _ you how many up. | 7, e y-coordinate.
— - IR RERREER

Grids are Split into Four Quadrants

Each quarter of this diagram is called a guadrant — there are 4 quadrants.

sbnbb g,

ARV RVEET

<B afy LA If this number is positive . If this number is positive
3 it means the point is to it means the point is
2 the right of the origin. - above the origin.
1 ( ;
: X, Y)

43210 138 ax ,'U

) If this number is negative If this number is negative
-3 it means the point is to it means the point is

«C@—«xD the left of the origin. é below the origin.

From your point, draw a vertical line to the x-axis to find the x-coordinate
and a horizontal line to the y-axis to find the y-coordinate.

The coordinates of the points above are:
A(2 4) B(-2.4) C(-2,-4) D (2 -4)

9.0G01508.000&..0..000"0“I00.'ﬂ'ﬂ9..0099...&@...9...‘0..0

T EREE N EE N R NN N B N
ooec0o0o00BDOOS

"| can use coordinates in four quadrants.” ?@Q =) O @Oj

8ecrion 8ix — GEOMETRY

@ What are the coordinates of point P?

- 1) Draw a vertical line from point P to
the x-axis. It meets the x-axis at 5.

RN
(5 7)

) Plot the points A (2, 3), B

2) Draw a horizontal line from point P to

<
>
|

the y-axis. It meets the y-axis at 7.

1) To plot point A, read along the x-axis %\

+2 units. Then read up the grid to the
point that is in line with 3 on the y-axis.
Place a cross on the grid here.

2) The x-coordinate of point B is =3, B
so read 3 units to the left of the origin. | >
Then read up the grid to the point that g s o 1 I 2 3 4

4
O = N OO~
|

D (3, —2) on the grid below.

J\y

N W
W

is in line with 1 on the y-axis.

Place a crossg here.

3) Repeat for the coordinates of |

points C and D.

@ Find the coordinates of point D on this square.

A AQ1, 8) B, 8 1) Point D has the same
x-coordinate as point A.
2) Point D has the same
y-coordinate as point C.
6,
& C(6,3)
0 %

)
[S)
Vv
)

x-coordinate =1

y-coordinate = 3

The coordinates of
point D are . 3).

——

———r——

I feel sorry for y — it alwa sRmes last...

Don't forget that the x-coordinate always comes first
A handy way o remember is that they're in alphabetical order — X first, then y.

— it's really important.
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Reflection and Translation

Reflection in a Line

Shapes can be reflected in a line. You call it the mirror line because the image
you want is just what you'd see if gou stuck a mirror on the paper along the line.

in the MIRROR LINE.

ted ‘|
CBlsfhe age of A reflecte
A

Each point on the reflection B is a
fhe SAME DISTANCE from the

Translation is Sliding

Translation is when a shape glides from one place e
to another, without rotating or flipping over. /

3 ¢\/2838 Translate this shape 2 squares
to the right and 3 squares down. [

For each corner, go 2 squares to the right, 3 squares
down and mark a cross. Then just join up the crosses.

Reflections and Translations on Grids

You can reflect a shape on a grid using one of the axes as a mirror line.
You can describe translations on grids using numbers.
A positive humber means the shape moves up or right.
A negative humber means the shape moves down or left.

00 0000000000000 0000000000000000000000000000G0 6 LIPET D Ve oy

Tranglate shape 8 +2 units horizontally
and -4 units vertically.
Label the translated shape T. .~ chape slides 2 umis{

l_lgh_andtlum{’s down. 0 [ =T
ANSWER: S — -

For each point, count 2 units right and 4 units down,
and draw the new point. Join the points up.

01234656 7Xx

09SO0 0OOOOOODOGOOOOO00ROOOCRROOOOIOPRLORPOOOPOORONOROOROOORGROOEOPOPOSROODOOROS

..............‘.....l..

“I can reflect and translate shapes using coordinafes.':ttgéo =) O @ O)

85

- Worked Examples

" sliding around on a arid — sounds like fun...

Translate shape M 5 squares to the left and 3 squares up.
Label the translated shape-N. ~

1) For each corner, go 5 squares left and @
3 squares up. Mark a cross at each point.

2) Join up the crosses.

\ Shape Q is translated —1 unit horizontally and -4 units vertically.
Which shape is it translated onto?

1) Pick a point on shape Q and count 4 units down
and 1 unit left from it.

2) This is translated to the same point on shape R.

4y,
-4-3-2-1"1 12 3 4°x B
| o
» @ < | ‘ ESN |
Cs; 3 ~1 Shape R
4 e
@ Reflect shape A in the x-axis. Label this shape B.
Then reflect shape B in the y-axis. Label this shape C.
1) To reflect shape A, use the x-axis as a mirror line. | % FId
3
2) On shape A, look at how far each point is above the A |2
x-axis. Mark each point the same distance below the j
x-axis and join the points up. "
A -5-2 A 4 2 B & x
3) To reflect shape B, use the u-axis as a mirror line. -1
B-—i=2 C
4) On shape B, look at how far each point is to the left 3|
of the y-axis. Mark each point the same distance —4

to the right of the y-axis and join the points up.

It's tempting to try fo draw the translated or reflected shape all at once — but then
it's easier to make a mistake. Always translate or reflect each point separately.

Secrion 8ix — GEOMETRY
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Tables

Data Can be Organised in a Table

Tables are a handy way of organising and presenting data neatly.

Worked Examples

'EXAMPLE: Dikat Gold | Silver
Pwafes Max, Ibrahim and Sue are digging for treasure. coins | coins
They make a table showing how many Max ? 11
gold and silver coins they each find. Ibrahim| 24 ?
Use the information below to complete the table. Sue 28 16

~ "8ue found twenty eight gold and gixteen silver coins.

coins as Sue. lbrahim found twenty four gold coins and
as many silver coins as Max and Sue put together.

Max found half as many gold coins as Sue.
Sue found 28, so Max found 28 + 2 = 14.

Max 14 n
Ibrahim | 24 07 ‘fi%

Sue 28 16

Max found eleven silver coins and only half as many gold |

Ibrahim found as many silver coins
‘ as Max and Sue put fogether.

Birsta™ | 00 | UL Max found 11 and Sue found 18,

gl CUUEIE so Ibrahim found 11 + 16 = 27.

Timetables Often Use the 24-Hour Clock

EXAMPLE: Zwayne arrives at the Rovus Space Shuttle Port at 16:50.

What is the earliest time he can get to Astro?

(FEEEERERE N RN RN NN NN NN E R NN KN R B R R R RSB R

1) Each column in the timetable gives you :
the times for one space shuttle. ° |
2) Find Rovus in the timetable and read along — = ]| Polon

Foxel
_Astro
Barro

that row until you find the first time after
16:50. It's 16:56.

3) Read down that column to the ‘Astro’ row. .
Hmm... that shuttle doesn't stop at Astro.
Try the next column — the 17:11 shuttle
does stop at Astro. T ——

8o Zwayne will get to Astro at 18:00. = 18:00 is 6 pm. -

At s
N E NN NN NN NENNENRNNNE NN NN ERE NN ERERERE NN

_
e

T W N NN NN N NN NN NNENNNNNNN
9000090 OOEES

(1)

(2)

Week | Aidan | Bella Ken
1) Find the week 2 row and read acro: 1 27 39 36 |
until you get to Bella's and Ken's scores. o= —
2 25 |34 O|C 260
Subtract Ken's score from Bella's. 34-26=28

2)

leeds to | e in Edstown at8.30am.
m st time he can catch the bus from Morville?
1) Find the Edstown row. Alton 0559 07:10  07:35
Morvill 1 7
2) Read across it until you get to orvite 06_ . 9 _50
the last time before 8.30 am. Cartion __106:32 08:10
Edstown  07:00 w 08:40 ‘
3) Read up that column until you Tenton  07:18 08:35 | 09:00

get to the Morville row.

1) Find the Year 4 e & -
ind the Year 4 row. — .
Year 4 row ::Sc 4 10 35 t:, |

| 5 8 16 10

2) The numbers in this row must ; 6 15 25 15

The table below shows the lunch choices of each year group in a school. *
50 Year 4 children had lunch. How many Year 4 children had pizza?

‘ Year | Pasta Fish Pizza 1 .

add up to 50, so subtract to
find the missing number. %3 50 -10-35=5
5 Year 4 children had plzza

The table shows the spelling test scores of three children.
How many more marks did Bella get than Ken in week 2?

ESN Bella got 8 more marks

than Ken in week 2.

Last time before / Too ?ate/
830 am
@% So the latest he can catch a bus

from Morville is 7.25 am

"I can complete, read and use information
in tables and timetables."

Secrion 8even — 8rATIgTICS

Tables — good for organising data, and dinner..

With timetables, read the questions carefully. It's easy to mix up the time the
person is setting off with the time they are getting to wherever they are going.
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+ Worked Examples

Line Graphs Show How Something Changes

I
'.

'S4\ 2028 Diana measured the height of rain water in a bucket every fwo hours
one afternoon. She made a line graph of her results.
Estimate the change in height between 2.00 pm and 5.00 pm.

First, read both values from the graph.

axis and go straight up.

When you reach the red line,
go left to the vertical axis.

@ Read the value from the vertical axis.
2.00 pm = 2 em

FHeighi of rain water (cmﬂ

hoon

sberrerrrn

= 5.00 pm is half way between - =
Z  4.00 pmand 6.00 pm. = 5.00 pm = 5.5 cm

AN R A AN AN A N R

Subtract to find out the change in height between 2.00 pm and 5.00 pm.
5.5cm-2cm = 3.5 cm
8o the change in height between 2.00 pm and 5.00 pm was 3.5 cm.

Pictograms use Pictures to show Data

5%4:\ 208 This pictogram shows how many tents there were

at Bear Woods Campsite each night one weekend. Laille
How many more tents were there on Saturday than on undag”

Y Y Y )
SafurdagAAmAﬁ /R = 2 tents

\\IF ilHIIIIIIHH/
Qundag /m x Thls means | tent. s The key tells you what
- Wshalfof 2. the pictures mean.

o
R S AR

1) Find out how many more pictures there are next to Saturday than Sunday.

0 i
12.00  2.00 pm 4.00 pm A\ 6.00 pm
Do the same for 5.00 pm.
|

PR e

--------------------

There are 4%z more piciures.‘ﬂ : S e
- pictograms but they -
. have bars instead of :
~: pictures. You'll see -
(4 x 2) + 1 = 9 more tents on Saturday than Sunday. ‘one on the next page. :

2) Each picture means 2 tents, and each %2 picture means 1 fent. :
8o there were:

The graph below shows the weight of a baby over 8 months.

How old was the baby when he reached 7 kg?

1) Find 7 kg on the weight axis. =——

2) Draw a line across until you
meet the red line.

3) Then go down to the 'Age’ axis.
This gives you the age when the
baby reached 7 kg.

\ The barc ,ﬁshmme»mxzmw of each type of smoothie sold Mu’a cafe
 one day. How many of the two most popular smoothies were sold in total?
1) The height of each bar ﬂ** 79_ - o L
tells you how many of a-ded I 1 L] T 1] |
that smoothie were sold. 741 1L 1 | | I O
Number of 6—(—|- | = ) [ |
2) Find the two most popular Smggfgles i: —— **_T_L !
smoothies. These are the two 3 | A |
with the tallest bars — Melon o-| N | | Ll | :
Madness and Raspberry Rush. 11— i l . —
0 Banana @ Melon = Pear IRaspberryI
3) Read across from the top of Burst ~ Madness  Punch Rush
these bars to find out Smoothie

how many of each were sold. Melon Madness = 8, Raspberry Rush = 6
=14

the total number of these &, 4 oF the bivo: miosk popular

4) Add the numbers up to find 8+6

two smoothieg sold.

smoothies were sold.

Weight (kg)

—p. 7~ — >

L

Age (months)

The baby reached 7 kg when he was

“I can solve problems using data from T j
line graphs, pictograms and bar charts."” @O D O @ge O

Baa, baa, bar chart..

Now and then you get a sideways bar chart, with bars that go across instead of up.
Don't be put off. They work the same way — just read down to get the numbers.

i Secrion 8even — 8raTigTice
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