Guide to Numeracy Across the
Curriculum




Introduction

This information booklet has been produced as a guide for to make you more
aware of how each topic is taught within the Maths Department.

It is hoped that the information in this booklet may lead to a more consistent
approach to the use and teaching of Numeracy topics across the Learning
Centre and consequently show an improvement in progress and attainment for
all pupils.

I hope you find this guide useful.
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Addition

E=

Mental Strategies

There are a number of useful mental strategies for addition. Some
examples are given below.

Example: Calculate 34 +49
Method 1 Add the tens, add the units, then add together
30+40 =70 4+9=13 70+13 =83

Method 2 Add the tens of the second number to the first and then
add the units separately

34+40:=74 74+9:=83
Method 3 Round to the nearest ten, then subtract

34+50 =84 (50 is 1 more than 49 so subtract 1)
84-1=83

Written Method

Before doeing a calculation, pupils should be encouraged te make an
estimate of fthe answer by rounding the numbers. They should also be
encouvraged fo check if fheir answers are sensible in Fhe confext of the
gquestion.

Example: 3456 + 975

3456+ 975

We add the numbersin
each column from right
to left

Line up the
numbers according
to place value

Fstim qte
3500+ 1000=4 300

e

Carried numbers are

7~ written above the line 7




Subtraction

Mental Strategies

There are a number of useful mental strategies for subtraction. Some
examples are given below.

Example: Calculate 82 - 46

Method 1 Start at the number you are subtracting and count on

e.g. +4 +30 +2 =.36

(46) 50 80 (82)

Method 2 Subtract the tens, then the units

82-40:=42
42-6=36

Written Method

We use decomposition to perform written subtractions. We “exchange”
tens for units etc rather than “borrow and pay back”.

Before doing a calculation, pupils should be encouraged fo make an
estimate of the answer by rounding the numbers. They should also be
encouraged to check if their answers are sensible in the context of fhe
guesfion.

Example:

6 286 — 4 857

We subtract the
numbers in each

Line up the numbers
according to place
value

Estimate
6 300 — 4900 =1 400 column from right to
left
56 12 ?g 16
4 8 5§ 7
1 4 2 9




Multiplication

It is vital that all of the multiplication tables from
1 to 10 are known. These are shown in the mulfiplication

square below:

JuaBananEnnn

B
o

7

Mental Strategies

Example: Find 39 x6

Method 1  Multiply the tens, multiply the units, then add the answers

together

30x 6=180 9x6:=54 180 + 24 = 234

Method 2 Round the number you are multiplying, multiply and then

subtract the extra

40x 6 =240

240 -6 =234

(40 is one more than 39 so you
have multiplied 6 by an extra 1)




Multiplication by 10, 100 and 1000

When multiplying numbers by 10, 100 and 1000 the digits move to left,
we do not move the decimal point.

Multiplying by 10 - Move every digit one place to the left
Multiplying by 100 - Move every digit two places to the left
Multiplying by 1000 - Move every digit three places to the left

F——_‘)/‘_'_‘y”__‘\\_
Example 1 46 » 10 = 460 ,ﬁﬂ_z;r(o is used to 3
r/
“\\

Th | H T Lo fill the gap in the
1 - 2 - géi__ﬂ units column /P-'
) """\_1_____)\“/,__
'Y
Example 2 23 x 100 =2 300 f — T 7T\
Th H T U P Zeroes are used to )\
—2_—3 \ fill gaps in the units
/
2T 3] 0 0 Crf:i%\‘ and tens columns >
~
Example 3 This rule also works for decimals
345 »10=34-5
Th | H T | w7
3 .14 |3
3 4 1.5

The rule of simply adding zeros for multiplication by 10, 100 and
1000 can be confusing as it does not work for decimals and should
therefore be avoided.

We can multiply by multiples of 10, 100 and 1000 using the same rules as
above:

Example 4 Find 34 x 20 (multiply by 2 then by 10)
34 x2=68
68 » 10 = 680
68 x 10 = 680 Th | H T U
) 8
64 84 0




Multiplication by a Whole Number

When multiplying by a whole number, pupils should be encouraged to make
an estimate first. This should help them to decide whether their answer
is sensible or not.

Example 357 x 8

Estimate
350 %2 x4=7T00x4=2 800

3 5 7

8
é}dﬁ The number you are
\Q multiplying by goes

Carried numbers go

under the last digit on
above the line

the right

329 x 42

Multiply by the 2
first fromright to
left

Fstimate
300 x40 =12 000

Carried numbers
from multiplication
by units go above

3 2 9
the line O S % 4 ZC’CD
o 1 6; 3 8 Put a zero before
O 3 L, 6 0o multiplying by
Carried numbers 1 3 &1 8 TENS
from multiplication -
by tens go above
digits D

Carried numbers from adding
the answers together go
above the line




Multiplication of a Decimal by a Decimal

We multiply decimals together by taking out the decimal points and
performing a long multiplication:

Example 1 02 x0-8
Without the decimal points, the calculation is 2 x 8 = 16.
Each of the numbers (02 x 0-8) have 1 decimal place, therefore the

answer will have 2 decimal places, i.e. the total number of places after
the point in the question.

So, 02x08=016

Example 2 23 x4-1

Each of the numbers (2:3 and 4-1) have 1 decimal place,

therefore the answer will have 2 decimal places.

So, 23 x41=943

P [ DT o B = o
a2 S (ad | ek )

o fNw

Example 3 0-6 x5-42

5 4 2 There are 3 decimal places altogether.
X ) 16
32 5 2 S0, 06=x542=3-2b2




Division

Division by 10, 100 and 1000

When dividing numbers by 10, 100 and 1000 the digits move to right, we

do not move the decimal point.

Dividing by 10 - Move every digit one place to the right
Dividing by 100 - Move every digit two places to the right
Dividing by 1000 - Move every digit three places to the right
Example 1 260 + 10 =26
: < TN

H|T | U | |g|m ~
6] O~ Zeros are hot generally
: - - heeded in empty columns /)\
2 g . Q{{ after the decimal point '|
/

[

except in cases where a \
 specified degree  of
Example 2 439 -+ 100=4-39 accuracy is required
H|T /| U L& \\

—

[1]

4 3 9‘--_ E__)\__/v

4 [TT3IT9

,_.
=
=

Example 3 This rule also works for decimals
32.9+10=329
H | T | U i | w0
3 2 .| 9
™3 T2

We can divide decimals by multiples of 10, 100 and 1000 using the same
rules as discussed above.

Example 4 Find 48-6 + 20
243 +10=2-43
486+ 2 = 243 H | T | U |.|&|%
24-3+10= 243 2T TS TN
2 -4 3




Division by a Whole Number

Example 1

Example 2

Example 3

8310+ 6

Estipmate
800 +-5=160

1 3 5
68 4 “0

When dividing a decimal by a whole number the

decimal points must stay in line. ﬁ_._ L
~ Carry out a normal 3
_4|£\|u :{—_—_}C__D% division “)_
11 IHU? 1 e

If you have a remainder at the end of a calculation,
add “trailing zeros” at the end of the decimal and keep

goingl

Calculate 22+8 0-275
8)2 2250%0
L

*Trailing Zeros”

10




Division by a Decimal

When dividing by a decimal we use multiplication by 10, 100, 1000 etc to
ensure that the number we are dividing by becomes a whole number.

Example 1

Example 2

Example 3

Example 4

24+03

240 + 3

80

4268+ 02

42:68 =2

21-34

36+ 004

360+ 4

90

52-5 + 0-005

52 500=+5
10 500

{(Multiply both numbers by 10)

(Multiply both numbers by 10)

21-34

2)42-68

(Multiply both numbers by 100)

{(Multiply both numbers by 1000)

11




Rounding

Numbers can be rounded to give an approximation.

The rules for rounding are as follows:

. less than 5 ROUND DOWN
. 5 or more ROUND UP

Example 1 Round the following to the nearest ten:

a) 34 b) 68 c) 283

Draw a dotted
" line after the
number you are
rounding to

The number beside the one you are
rounding to helps you decide whether to
round Up or DOWN

P e
3@ — 30 to the nearest ten

6@—0 70 to the nearest ten

More thans -
ROUND UP

28@—0 280 to the nearest ten

Example 2 Round the fellowing to the nearest hundred

a) 267 b) 654 c) 2393

27 —* 300 to the nearest hundred

6@4 —* 700 to the nearest hundred

2 353 — 2400 to the nearest hundred

12




Rounding Decimals

When rounding decimals to a specified decimal place we use the same
rounding rules as before.

Example 1 Round the following to 1 decimal place:

a) 471 b) 2329 c) 6526

Draw adotted
ling after the
decimal place
being rounded o

4 - 7@ — 4 -7 to one decimal place

23 - 2 — 23 - 3 to one decimal place

6 - 5@6 — 6 - 5 fo one decimal place
R —

The number in the next decimal
place helps vou to decide whether
to round up or down

Example 2 Round the following to 2 decimal places:

a) 5673 b) 41-187 c) 2-999

5-6 T@ — 567 to two decimal places
41 -1 8@ — 41-19 fo two decimal places
5-9 9@ — 6 - 00 to two decimal places

13




Order of Operations

Care has to be taken when performing calculations invelving
more than one operation

eg. 3+4x2 The answer is either 7x2=14 or 3+8=11

The correct answer is 11.

Calculations should be performed in a particular order following the rules
shown below:

- Brackets
Order

- Division

BWHA - Multiplication
AR - Addition

= Subtraction

I1

Interchangeable

L

Interchangeable

’

Most scientific calculators follow these rules however some basic
calculators may not. It is therefore important to be careful when using
them.

Example 1 6+5x7 BODMAS tells us to multiply first
=6+3b
=41

Example 2 (6+5)x7 BODMAS tells us to work out the
= 1Ix7 brackets first
= 77

It is important to note that some of our pupils use BIDMAS instead, which is the same order

but using 'Indices’ (or powers) as the second word.

14




Example 3 3+4%+8 Order first (power)

= 3+16-8 Divide
= 3+2 Add
=5
Example 4 2x4-3x4 BODMAS tells us to multiply first
= 8-12
=-4

It is important to note that division and multiplication are
interchangeable and so are addition and subtraction. This is particularly
important for examples such as the following:

Example 5 10-3+4 In examples like this, go with the
=11 order of the question
i.e. subtract 3 from 10 then add 4

15




Integers

Integers are positive and negative whole numbers.
Negative numbers are numbers less than zero. They are referred
to as "negative” numbers as opposed to “minus” numbers.

A number line often helps with integer calculations:

—f

adding

I ] R S |
9 8-7-6-54-3-2-10123452%6728 9

subtracting
————————————

Examples

i ———
subtract 8

4 -B=-4 CYYYYYYVY

543210123456

add 9

(YYYYYYYY

= ! : g
-3+9=6 4-3-2-1012345E67

start

16




Adding/Subtracting a Negative

When adding or subtracting a negative the following rules apply:

* Adding anegative is the same as subtracting

5+5=10
5+4:=9 The pattern shows the
Hh+3=-8 answers decrease
h+2=7 ::f::’(::}
+ -
: + é = 65 mding anegative has the
same effect as subtracting
5+(-1)=4
5+(-2)= 3
B+ (-3)=2

e Subtracting a negative is the same as adding

4-(-3)=7

L m

When subtracting we are
finding the difference

S

difference = 7

YYYYYY)

I
4321012 3 4

Examples
2+(-6) -3+(-3)
a) =2-6 by =-3-5
=4 =8
7 (-4) —2-(-8)
c) =7+4 d) =-2+8
=11 =

17




Multiplying/Dividing Integers

When multiplying and dividing integers the following rules apply:

Multiplying Integers Rules Dividing Integers Rules

BHx® = @+® =
Ox QO TR
GERS
CERC

OO®®

®x O
Ox @ =

OO®®

Example 1 Same sign - positive answer
—es

a) S3x6 =230 b) -5x(-6) =30
c) Sx(—6)=-30 d) —5x6=-30
B
Different sign -negative answer

Example 2
a) 10+5=2 b) -10+(-5)=12
c) 10+(-5)=-2 d) -10+5=-2
Example 3

(—6)2 _ 62
a) = (—6) x (—6) b) =—(6x6)

=36 =-36

18




Fractions —
y

- "

11
. . 34
Equivalent Fractions

Equivalent fractions are fractions which have the same value.
Examples of equivalent fractions are:

x 3
X2 i -
6\3 4 _ 5 Equivalent fractions are found by

5 4 6 g — 10 multiplying the numerator and

@ denominator by the same number
X3

Simplifying Fractions

To simplify a fraction, divide the numerator and denominator by the same
number.

Example 1 /:—é.\ Example 2 /.__r.j.\
3 =1 15 _ 3
12 4 75 3
-/ _/
+3

=D
In examples with higher numbers it is acceptable to use this process
repeatedly in order to simplify fully.

Example 3 + 2 4 =2
NN
48 24 6 _3

64 ~ 32 8
\__/\_J\.__J
=2 + 4 + 2

19




Adding and Subtracting Fractions

When adding or subtracting fractions it is necessary to have a “"commeon
denominator”.

e.q.

+
11

1 2 3

5 5 5

If thisis the case then the numerators (top numbers) are simply added

or subtracted.

When fractions have different denominators, equivalent fractions are

used to obtain common denominators.

Example 1

Sometimes it is possible fo

turn one of the denominators O L + i
into the other, O 3 4 8
In this case 8 is the lowest X "
common denominafor = = 4+ i
8 8
_ 5
8

Example 2 We need to find the lowest
commaon multiple of 2 and 3
in order to find the common

1 denominator. In this case,
_|_ —
3 the lowest common
X 3 : X2 .. derominator is 6.

]

1
2
3
6 6
5
6

When adding and subtracting mixed fractions, the fractions are changed
to improper ("top heavy") fractions first.

20




Mixed fractions should be
changed into improper
fractions before finding a
commaon deneminater, In this
case the lowest common

Example 3

[
it ||—l
+
2
Ulll_l-

- 4 + 12 multiple of 3 and 5 is 15,
(3 5 )
- xﬂ s ] 2?7 x
Uy 30
1> 1>
_ 56

L

Il

(S
—
=

._
LN

Multiplying and Dividing Fractions

To multiply fractions simply multiply the numerators together and the

denominators together.

Fractions can be

e.g. 2.1 3 % 2 simplified prior to
3 * 5 45 multiplying to keep
71 ) 1 Q the numbers as
= 2 % 2 © O small as possible
3«5 ’4’ 5 —

Find one numerator and one

— 3% 1_ denominator that are
2x35 divisible by the same
B 3 number - this is called
10 “cancelling”
Example 1:1)} + 231
As with adding and
_ 4 + 9 subtracting fractions,
3 4 when multiplying mixed
i | %3 .
B 1 + 27 fractions they should be
- 12 12 turned into improper
- 43 fractions first.
- 12
7
3]2

21




An understanding of dividing fractions will be given in class and once
understood the following quick method can be used:

» Flip the fraction you are dividing by upside down
e Multiply the fractions together
» Simplify where possible

Example

[
B2 L Ak

b

Sh e |- |

Fractions of a Quantity

To find a fraction of a quantity, divide by the denominator and multiply
the answer by the numerator.

Example 1 Find % of £120

% of £120
= £120+3 e N
= £40 A Divide by the \
numerator and multiply _ ’/\
Example 2 Find % of 200 fi— by the denominator N S
S5 2 |
3 of 200 =0 3 of 200
= 200=5 =40 %2
= 40 = 80

22




Percentages

Percent means “per hundred”, i.e. out of 100.

A percentage can be converted to an equivalent fraction or
decimal by dividing by 100.

24% means = Decimal (d)

100
a +V Yx 100
249 = 21 _ 024
100

[Fr‘ucﬂon (%) }I—!— [PEFC*’-’"T“QE {?")J

Common Percentages 100

It is recommended that the information in the table below is learned.
The decimal and fraction equivalents of common percentages are used in
percentage calculations.

Percentage Fraction becimal
1
1% — 001
100
1
5% v 005
20
10% 1 01
] 10
209 : 02
i 5
25% 1 0-25
’ 4
1 1
33-% = 0-3333..
3" 3
50% L 05
i 2
2 2
66— % — 066666,
3 3
75% 2 075
i 4
100% 1 !

23




Calculating Percentages

Non- Calculator Methods

When calculating common percentages of a quantity, the fractional
equivalents are used as follows:

Example 1 Find 26% of £240
2%9% of £240

L of £240
4

£240+ 4
= £60

Example 2 Find 20% of 180

20% of 180
= L of180
5

=180+5
=36

More complicated percentages should be “broken down” into easier
percentages as follows:

e.g. 3% =25%+10% OR 35%=(10% x3)+5%

30% =1% x 35 OR  35% =20%+10%+ 5%

The most appropriate method should be chosen depending on the numbers
given.

Example 3 Find 65% of 2800
50% of 2800 = 2800 + 2 = 1400
10% of 2800 = 2800 + 10 = 280
5% of 2800 = 280 + 2 = 140 (5% is half of 10%)

65% of 2800 = 1400 + 280 + 140 = 1820

24




It is also possible to find any percentage by first finding 1% .

Example 4 Find 24% of 3200

3 2

x 2 4

1% of 3200 = 3200 + 100 =32 1 2 8
24% of 3200 =32 x 24 6 4 0

Finding 17-5% (without a calculator)

Value Added Tax (VAT) used to be 17-6% (it is now 20%).
To calculate 17-5% without a calculator the following method is used:

- Find 10% first
- Find 5% by halving 10% value
- Find 2:5% by halving 5% value

Example  Calculate the VAT on a computer costing £450.

10% of £450 = £400 = 10 = £45 (divide by 10)
b% of €450 =£45 =2 = £22.50 (half previous answer)
2'0% of £450 = £2250+ 2= £11.25 (half previous answer)

17-8% of £450 = £45 + £2250 + £11.25
=£78.75

Therefore the VAT is £78.75

Calculator Method

To find a percentage of a quantity using a calculator, divide the
percentage by 100 and multiply by the amount.

—

< 7 7\
WedoNOT use the % button
on calculators, We convert the

I/’-—-
__ percentage to a fraction, divide «\
23+ 100 x £15 000 z ~

by 100 and then multiply _/
£3450 D ~— —
_DC____D \k____/

Example Find 23% of £1% 000

23
= £15000
100 <&

e




Expressing One Quantity as a Percentage of Another

You can express one quantity as a percentage of another as follows:

Make a fraction
Divide the numerator by the denominator
Multiply by 100

Example 1 Ross scored 45 out of 60 in his Maths test. What is his

percentage mark?

®-.
@j 45 = 60 x 100 = 75%

Example 2 There are 30 pupilsin 1A2. 18 are girls.

o
>

What percentage of the pupils are girls?

18 + 30 x 100 = 60%

Example 3 A survey of pupils’ favourite sports was taken and the

results were as follows:
Football- 11  Rugby-3 Tennis - 4 Badminton - 2

What percentage of pupils chose tennis as their favourite
gport?

Total number of pupils =11+3 +4 +2 =20
4 out of 20 pupils chose tennis

So, .@\ 4+20 x 100 = 20%
/

20% of pupils chose tennis as their favourite subject.

26




Ratio ®

A ratio is a way of comparing amounts of something.
The ratio can be used to calculate the amount of each quantity or to
share a total into parts.

Writing Ratios
The order is important when writing ratios.

Example 1 For the diagram shown write down the ratio of

a) footballs : tennis balls
b) hockey pucks : basketballs

J/
footballs : tennis balls hockey pucks : basketballs
2 3 4 < 1 : 7
Example 2 In a baker shop there are 122 loaves, 169 rolls and 59
baguettes.

The ratio of loaves : baguettes : rolls is
122 : 59 : 169

Simplifying Ratios

Ratios can be simplified in much the same way as fractions by dividing all
of the parts of the ratio by the same number

e.g. 12 : 6 : 3 can be simplified by dividingby 3 to get 4:2:1

27




Using Ratios

A given ratio can be used to find quantities by scaling up or down.

Example The ratio of boys to girls at apartyis 2: 3.
If there are 16 boys at the party, how many girls are
there?

B N

Put the ratio at the >\
7

boys girls Q top >

2
x 8 )xB
—N 16 24

——

___,f-“'_—_‘f—ﬁi o SN

,_ﬂind how the given value has been ]
So there are 24 girls at the

f: ) scaled up/down and do the same
{z__ to the other side party.

—__ ~— _//L____

Sharing in a Given Ratio

Example Chris, Leigh and Clare win £900 in a competition.
They share their winnings in the ratio 2: 3 : 4.
How much does each person receive?

1. Find the total number of shares
2+3+4:=9 i.e. there are 9 shares
2. Divide the amount by this number to find the value of each share

£900 +9=£100 i.e. each share is worth £100

3. Multiply each figure in the ratio by the value of each share
2 shares: 2x £100=£200

3 shares: 3x €£100=£300
4 shares: 4 % £100 = £400

28




4.

Check that the total is correct by adding the values together

£200 + £300 + £400 = £900

So0 Chris receives £200, Leigh receives £300 and Clare receives £400.

29




Direct Proportion

Two quantities are said to be in direct proportion if when one quantity
increases the other increases in the same way e.q. if one quantity doubles
the other doubles.

When solving problems involving direct proportion the first calculation is
to find one of the quantities.

Example 1 5 fish suppers costs £32.50, find the cost of 7 fish suppers.

‘e
) { The first calculation
No. of fish suppers Cost is always a divide
5 £32.50 ) {—\c NS
S B
_1 £3250+ 5= £650 A
S
fﬁ{f—-f—vﬁ:i 7 £6.50 x 7 = £45.50
g_ Find the cost 5
- of one -
\-_c‘--———%__f/'_> So 7 fish suppers would cost £45.50.

Example 2 5 adult tickets for the cinema cost £27.50. How much would
8 tickets cost?

Tickets Cost
5 £27.50
1 £2750~+5= £5.50
8 £550x 8= £44.00

The cost of 8 adult tickets is £44

30




Inverse Proportion

Two quantities are said to be in inverse proportion if when one quantity
increases the other decreases e.g. when one quantity doubles the other
halves.

When solving problems involving inverse proportion the first calculation
is to find one of the quantities.

Example 1 If 3 men take 8 hours to build a wall, how long would it
take 4 men to build the same wall?
({Common sense should tell us that it will take less time
as there are more men working)

men hOUI"S The first calculation is
Che man would always a multiply
take 24 hours 3 8
1 3x8=24
4 | 24+-4:-¢
4 men would take 6 hours to build the wall.
Example 2 An aeroplane takes D hours for a journey at an

average speed of 500km/h.
At what speed would the aeroplane have to travel to
cover the same journey in 4 hours?

Common sense -

Time Speed
(hours)| (km/h)

less time so

Find speed

for 1 hour more SI::IEIEd
@O o) 00 required!
° 1 5 x 500 = 2500 ()

4 2500 + 4 = 625

The aeroplane would need to fly at an average speed of 625km/h

31




Time

12 hour Clock

Time can be displayed on a clock face or a digital clock.

When writing times in 12 hour clock we need to add a.m. or p.m. after the
time.

a.m. is used for times between midnight and 12 noon (morning)
p.m. is used for times between 12 noon and midnight (afternoon/evening)

NOTE: 12 noon — 12.00 p.m.
12 midnight —— 12.00 a.m.

24 hour Clock

When writing times in 24 hour clock am. and p.m. should not be used.
Instead, four digits are used to write times in 24 hour clock.

After 12 noon, the hours are numbered 1300,1400, . . . etc.

/ A hour \ Examples
«“g?- 00 cg@@@ ’

630 am. —* 0630
12.00 pm. —* 1200

245pm. —> 1425

8.25p.m. —> 2025

12.00 am. — 0000

32




Distance, Speed and Time

The use of a triangle when calculating distance, speed and time

will be familiar to pupils.

Distance = Speed x Time

Times= Distance
& TSpeed
s " Distance
Py Time

Example 1 A car travels at an average speed of 40mph for 5 hours.
Calculate the distance covered.

5 =40 mph
D=&5xT
=40 x5
= 200 miles

T =5 hours

Example 2 Calculate the average speed of a car which travels a distance
of 168 miles in 3 hours and 30 mins.

D =168 miles

$=D=T
=168+35
= 48 mph

T =3 hours 30 mins = 3-5 hours

33

Time should be writtenas a
decimal in SOT calculations




Example 3 Calculate the time taken for a car to travel a distance of 84
miles at an average speed of 35 mph.

D = 84 miles 5 = 35 mph

Change decimal time fo
hours and minutes by
multiplying the decimal by
60 le 04 xo0=24

T=D=+5

=84+35 =D

=24 hours (=2 hours 24 mins)

34




Information Handling - Bar Graphs and
Histograms

Bar graphs and histograms are often used to display information. The
horizontal axis should show the categories or class intervals and the
vertical axis should show the frequency.

All graphs should have a title and each axis must be labelled.

Example 1 The histogram below shows the height of P7 pupils

Height of PT pupils

8
P
.g E
= 8
[
2 11
£
s 2
z 1 ] r

0

130134 125-139 140144 1456-140 150-154 155-159  160-164 165-169
Height {cm)

Note that the histogram has no gaps between the bars as the datais
continuous i.e. the scale has meaning at all values in between the ranges
given. The intervals used must be evenly spaced (it must remain in this
order).

Example 2 The bar graph below shows the results of a survey on
favourite sports.

LA Favourite Sports
10
S
8
No. of Z
People &
4
3
2
1
O Tennis Football Rugby  Golf X

Sport
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Note that the bar graph has gaps between the bars. The information
displayed is non-numerical and discrete i.e there is no meaning between
values (e.g. there is no in between for tennis and football). This means the
order of the bars can be changed.

Examples of discrete data:

* Shoe Size

» Types of Pet

s Favourite subjects

*« Method of travel to school

Examples of continuous data:
+ Heights of pupils
» Woeights

s Lengths of journeys to work
» Marks in atest
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Information Handling - Line Graphs

Line graphs consist of a series of points which are plotted, then joined by
a line. All graphs should have a title and each axis must be labelled.
Numbers are written on a line and the scales are equally spaced and
consistent. The trend of a graph is a general description of it.

Example 1
102 )—K
ek =4 \A
. \
¥ 100
o
2 VAL
[
g 99 \/
o,
5
= 98
bom 7am Bom Fam 0am ilam noon 1pm
Time
A comparative line graph can
be used to compare data
Example 2 sets Each line should be
labelled or a key included.
500 G2
400
[T — ——— COLD
. 300 \\\'
]
2 200 FLU
100
Q
Mon Tue Wed Thu Fri Sat Sun

Day of the Week
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Information Handling - Scatter Graphs 4

A scatter graph allows vou to compare two quantities (or variables). Each
variable is plotted along an axis. A scatter graph has a vertical and
horizontal axis. It needs a title and appropriate x and y - axis labels. For
each piece of data a point is plotted on the diagram. The points are not

joined up.

A scatter graph allows vou to see if there is a connection (correlation)
between the two quantities. There may be a positive correlation when the
two quantities increase together e.g. sale of umbrellas and rainfall. There
may be a negative correlation where as one quantity increases the other
decreases e.g. price of a car and the age of the car. There may be no
correlation e.q. distance pupils travel to school and pupils’ heights.

¥ X X
- .. - ]
.1_- * ,I.; . .
L ) [
- st -
--l LY u - : ]
L ] - -
Ol Posilive X O| Negative X O No X
Correlation Correlation Correlation

Example The table shows the marks gained by pupils in Maths and
Science Tests. This information has been plotted on a
scatter graph.

Maths Score b 6 10 11 14 15 18 23
Science Score 7 10 11 15 18 17 19 25

A comparison of pupils' Maths and

Science marks

28 +

a

w20 £

i " *e

315 +

£10 > *

E *

o 0

o

.E D T T T T

g 0 g 10 15 20 25

Maths mark (out of 25)

A best-fit line is meant o mimic the trend of the data. In many cases, the line may not pass through very many
of the plotted points. Instead, the idea is to get a line that has equal humbers of points on either side.
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Information Handling - Pie Charts

A pie chart can be used to display information.

Each sector of the pie chart represents a different category.
The size of each category can be worked out as a fraction of the total
using the number of divisions or by measuring angles.

Using Fractions

Example 30 pupils were asked the colour of their eyes.
The results are shown in the pie chart below.

BROWN

How many pupils had brown eyes?

The pie chart is divided up into ten equal parts, so pupils

with brown eyes represent % of the total

% of 30 =6 (30+10 x2) so 6 pupils had brown eyes

Using Angles
If no divisions are marked on the pie chart and we are given the angles

instead we can still work out the fraction by using the angle of each
sector.
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The angle of the brown sector is 72°. We can calculate the number of
pupils as follows:

cm;gle x total
360

i.e. the number of pupils with brown eyesis

72
——x30=6
360
NB: Once you have found all of the values you can check your

answers by making sure the totalis 30.

Drawing Pie Charts

On a pie chart, the size of the angle for each sector is calculated as a
fraction of 360°

We calculate the angles as follows:

amouni % 360

total
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Example In a survey about television programmes, a group of people
were asked what their favourite soap was. Their answers are
given in the table below. Draw a pie chart to illustrate this

information.

Soap Number of people

Eastenders 28

Coronation Street 24

Emmerdale 10

Hollyoaks 12

None 6

Step 1: Calculate the total number of people.

Total=28+24 +10+12+ 6 =80

Step 2: Calculate the angles using the formula:
amount
— %360
fotal
Eastenders: E>< 360° =126°
80
Coronation Street: Ex 360° =108
80
Emmerdale: EX 360° = 45°
80
12
) —x 360" = 54°
Hollyoaks: 30
6 ] o
Mone: —x 360" =27
80

Always check that the angles add up to 360°.
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Step 3: Draw the pie chart (" completed pie charts

should be labelled or akey /x
drawn fto indicate what
each sector represents,

Eastenders

Coronation
Street
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'ﬁ 13, 13, T8 13, 5, 14, 95, 18, 21 |
- Mesn 13

Median 11
Mode 13

To provide information about a set of data, the average value may be
given. There are 3 ways of finding the average value - the mean, the
median and the mode.

Information Handling - Averages

Mean

The mean is found by adding all of the values together and dividing by the
number of values

e.g. 7 9 7 5 6 7 12 9 10

=

-]
m Mean=(7+9+7+5+6+7+12+9+8)-9

t‘r\hese‘r =72+9
N

=8
Median

The median is the middle value when all of the data is written in numerical
order (smallest to largest).

e.q. 7 9 7 5] 6 7 12 9 10
Ordered list: 5] & 7 7 @ 9 9 10 12
Median=7

NOTE: If there are two values in the middle, the median is the mean of
those two values.

e. 56779101213

Median = (7+9) = 2
=16-2
=8
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Mode

The mode is the value that occurs most often in the data set.

e.g. B & 7 7 7| 9 9 10 12

Mode =7

Range

We can also calculate the range of a data set. This gives us a measure of
spread.

e.g. 5 6 7 7 7 9 9 10 12
Range = highest value - lowest value

=12-5
=7
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) - B r‘@
Evaluating Formulae --_x )

To find the value of a variable in a formula, we substitute all of the given

values into the formula and use the BODMAS rules to work out the
answer.

Example 1 Use the formula P=2L+25 to evaluate P when L=12 and

E=7.
Step 1: Write the formula P=2L+28
Step 2: Substitute numbers for letters P=2x12+2x7
Step 3: Start to evaluate (use BODMAS) P=24+14
Step 4: Write answer P=138

Example 2 Use the formula I=% to evaluate I when "=240 and

)

R=40. bt
o J
e Evaluate means find
IZE the value of . ..
_240 T
40
/=6

Example 3 Use the formula #=32+1-8C to evaluate 7 when C=20.

F=32+1-8C
F=32+1-8x20
F=324+306

F =68
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z ¢4y 6z & 2y
Collecting Like Terms

An expression is a collective term for numbers, letters and operations
e.g. 3x+2y—z Am?* +5m -1
An expression does not contain an equals sign.

We can "tidy up” expressions by collecting “like terms”. We circle letters
which are the same (like) and simplify.

Example 1 Simplif x4y + 3x
P phity ¥ R

— Zircle the “like terms" and 3
— collect them together.
=~ S -
O @=L >

2
= & + v
4x + ) & B
—-(/Ec;‘r forget to circle
&The sign as welll
S
Example 2 Simplify  2¢+3b+6a-2b S N oans sl

Use abox for different like
terms to make it stand out

+ 3b|(+ 6a)- 2b fs>—~ s —

=8a+bh

Example 3 Simplify 2wt 3w+ +3w’ -w

—|— 3w |+ _1'- w
=5w?+ 2w +x %bf_‘{i{?\

Mote that w? and w do not
have the same exponents
and are therefore not “like

xnimsu_-ﬁ\__ﬂ_j
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Solving Equations A A

An equation is an expression with an equals sign.
We solve equations by using a "method line”. The method line is a list of

steps taken in trying to solve an equation. When solving an equation we do
the same to both sides of the equation in order to keep it balanced.

Basic Equations

Example 1 Solve x+3=35
We need to keep the
x+3=5 —3 from both sides equation balanced. To
X =" leave x on its own we
have to subtract 3 and
therefore we do this
to both sides of the
equation.
Example 2 Solve  k-2=6 We are subtracting 2 from k&
g0 we have to add 2 to leave
— > @ kon its own

k—2=6 |+2 toboth sides
k 8

Example 3 Solve 3p=9

= 3 on both sides

I
W) \O

3p
p

pis being multiplied by 3 s0 we
hawve to divide by 3 o solve for

2 .

- =
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Example 4 Solve %= 2

=2 |x4 onbothsides
>

b is being divided by 4 50 we
have fo multiply by 4 fo solve
for &

Two Step Equations

Example 1 Solve 2x+1=9

“I'm thinking of a humber. If T multiphy

= _ it by 2 and add 1T get 2.
2x+1=9 | W hat was the number I was thinking
2x =8 |+2 o

Think about working backwards!!

Example 2 Solve 5w-2=38
Sw—=2= 8 |+2
Sw =10|+5
W =2
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Negative Letters

When solving equations with negative letters, the first priority is to get
rid of them. We do this by adding the lettersin as shown in the examples.

Example 1 Solve 10-x=7
Remember, add x to both
sides! _:}
10-—x=7 |+x =7 —
10 =T7+x |=7
3 =X
Example 2 Solve  16-2x=38

Adding 2x to both sides gets rid of

_ — " the -2x and leaves a positive 2x on
6 Tmenls oes
=R+ v —
* <>

8 =2x |+2 =
4 =y

Letters on Both Sides

When solving equations with letters on both sides, the first step is to get
rid of the smallest letter (adding it in if it is negative or subtracting it if
it is positive).

Example 1 Solve Ix=x+4

x iz smaller than 2x, 0 we
subtract x from both sides

2x=x+4 |—x __—>
x= 4
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Example 2 Solve 3x+1=2x+5

3x+1=2x+5|—2x
x+1 5] —1
X = 4

Example 3 Solve 2x+9=4x-1

2x iz smaller
than 4x

2x+9=4x—-1|—-2x
= 9=2x—1 | +]

10 =2x =2
5= X

It is possible to solve equations with negative letters and letters on both
sides in the same way.

Example 4 Solve  3x-4=8-x

-x iz smaller than 3x so we
get rid of negative letters
and letters on both sides
at the same time by
adding x to both sides
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Mathematical Dictionary (Key Words)

Add: Addition (+)

To combine two or more numbers to get one number
(called the sum or the total)
g, <3+ 34=07

. [T

fante meridiem) Any time in the morning (between

midnight and 1< noon),

Approximate

An estimated answer, often obtained by rounding to
the nearest 10, 100, 1000 or decimal place.

Calculate Find the answer to a problem (thiz does not mean
that vou must use a calculatorl).
Data A collection of information (may include facts,

humbers or measuraments).

Denominator

The bottom number in a fraction {the number of
partsinto which the whole is split).

Difference (-)

The amount between two numbers (subtraction),
e.g. the difference between 18 and 7is 11
18-7=11

Division (=) Sharing into equal parts
eq 24+6=4

Double Multiply by &,

Equals (=) The same amount as.

Equivalent Fractions which have the same vale

fractions 2.4, g and ;— are equivalent fractions,

Estimate To make an approximate or rough answer, often by
rounding.

Evaluate To work out the answer/find the value of,

Even Arnumber that iz divisible by 2,
Even numbersendin 0, 2, 4 &, ar B,

Factor A nurmber which divides exactly into another number,
leaving no remainder.
e.q. The factorg of 1Sare 1, 3, Sand 15,

Frequency How often something happens, In a set of data, the

number of times a number or category occurs,

Sreater than (+)

Iz bigger or more than

e.q. 10 ig greater than 6 ie 106

Sreater than aor

equal to ()

Iz bigger than OR equal to.

Least

The lowest (minimum),

51




Less than (<)

Iz smaller ar lower than

e.q 15isless than 21 ie 1541

Less than or equal

Lz smaller than OR equal to.

to (<)

Maximurm The largest or highest number in a group.

Mean The arithmetic averoge of a set of numbers
(zee pg 43).

Median Another type of average - the middle number of an
ordered data set (see pg 43).

Minimum The smallest or lowest number in a group.

Minuz (-] To subtract.

Mode Another type of average - the most frequent number
or cateqory (see pg 44).

Mot The largest or highest number in a group (maximum),

Multiple Anumber which can be divided by a particular
number leaving no remainder
e.q the multiplez of Jare 3,6, 9, 12, .

Multiply (=) To combine an amount a particular number of times
eqg 6Bxd=24

Megative Mumber | A number less than zero
€4, -3 iganegative number,

Mumerator The top number in a fraction,

C'dd Mumber A number which is not divisible by 2,
O'dd numbers endin 1, 3,5, 7 ar 9.

C'perations The four basic operations are: addition, subtraction,
multiplication and divigion.

Crder of The order in which operations should be carried out

Clperations (BODMAS)

Flace Value The value of a digit depending on itz place in the
number
g 1342 - the number 4isin the tens column and

represents 40

p. 171, (post meridiem) Anytime in the afternoon or evening
(between 12 noon and midnight).

Falygon A 2D shape which has 3 or more straight sides,

Prime number

Arnumber that has exacthy 2 factors (can only be
divided by itself and 1). MNote that 1is not prime as it
only haz one factor,

Froduct

The answer when two numbers are multiplied
together
e.q. the product of 4 and 5 is 20,
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Juadrilateral

A polygon with 4 sides,

Cluotient The number resulting by dividing one number by
another
eqg 20+ 10= &, the quotient is 2,

Remainder The amount left over when dividing a number by one
which is not a factor,

Share To divide into equal groups.

Sum The total of a group of numbers (found by adding),

Square Numbers

A number that results from multiplying a number by
itself
eq 6% =6 xb=36

Total

The sum of a group of numbers (found by adding).
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Useful websites
There are many valuable online sites that can of fer help and more practice. Many are presented
in a games format to make it more enjoyable.

The following sites may be found useful:

www.amathsdictionaryforkids.com

www.woodland-juniorschool.kent.sch.uk

www.bbc.co.uk/schools/bitesize

www.topmarks.co.uk

www.primaryresources.co.uk/maths

www.mathsisfun.com
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