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Numeracy is a vital skill for learning, life and work.
It is about being confident when solving problems, making decisions and
analysing situations that involve numbers.

Topic What 0s | nvol ved Pages(s)
Estimation and Rounding to whole numbers and decimal places 3-5
Rounding Working with and rounding to  Significant Figures.

Number The four operations including working with 6-9

And Number multiples of 10, decimals, and negative numbers.

Processes

Fractions, Converting between fractions, decimals and 10- 17
Decimals & percentages.

Percentages Percentage problems.

Ratio and Proportion.

Money Finding O0best buyad. 19
Currency conversion.

Time Using 12 and 24-hour time. 20 - 21
Time intervals and usits of time.
Speed distance time problems.

Measurement Estimating length, mass, area and capacity. 22 - 24
Converting between units.
Calculating perimeter, area and volume.

Data Analysis Drawing, reading and understanding graphs and 25 -31
charts.
Misleading data.

Averages.
Probability Language of probability. 32 - 33
Calculating probabilities.
Using Your Addressing some key issues when using a 34
Calculator scientific calculator.
Numeracy Key mathematical words and their meanings. 35-38
Dictionary
Extra help A list of helpful websites for extra practice. 39




Estimation and Rounding
Rounding whole numbers
Example: The population of the UK is 66, 306, 524
(based on UN estimates Oct 17)

This number can be rounded to make it

less accurate but easier to use.

Eg rounding to the nearest thousand.

Step 1 d locate the digit to be rounded 66, 30@ 525
Step 2 dlook to the digit after that one to decide if rounding up or down
66, 306,) 525

Since5i s 05 o renthédrumbed@s rdutding up.
66, 30@525 — 66, 307, 000

Rounding the same number to the nearest hundred, we follow the same rules but
start with the hundreds column

6 6, 306,@2_5 —»6 6,306,500

This time the number (5) stays the same since  the number after it is 61l ess

50.

More Examples

59,312 to the nearest hundred is 59,300
4,374,109 to the nearest ten thousandis 4,380,000
3,897 to the nearest ten is 3,900
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Rounding decimal numbers

Thisis very similar but,unl i ke wi th whole number s,
at the end to keep place value & we can already see which columns the numbers
are in.

569 —»570 (because 57 would be a much smaller number)
BUT

0.569 —0.57 (sincethe 5isstillin  the tenths column and the 7 is in the
hundredths)

More Examples

0.3782 —»0.378 to 3 d.ps (since the number after is less than 5)
21.359 —»21.36to 2 d.ps (since the number after is 5 or above)
3.23515 —»3.2to 1 d.p (since the num ber after is less than 5)

We only look atthe  one digit after the place to be rounded.

- Recurring Decimals

Some decimal values have repeating digits.

Eg 1 6 3 gives 0.333333M1/R8 This is

20 3 gives 0.6666666¢ T™is is often

NOTE 06 This number has not been rounded and this will not be accepted as
correct for the final answer in many subjects.

Rounded, 1 + 3 gives 0.33 (to 2 decimal places) and 2 + 3 gives 0.67 (to 2 decimal

places)
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Significant Figures

Whether we want to round to the nearest thousand or nearest thousandth
often depends on the size of the number. For this reason, significant figures
are often used.

Significant means giving us important information about the number.

The speed of light is 299,792,458 metres per second.
This is usually rounded to 300,000,000 (one significant figure).

The zeros here are only there to show the place value.

JU is an irrational number which goes on forever, beginning with
3.1415926¢é¢¢ which we wusually round to

Zeros at the beginning or end of a number which only show place value are
not significant.

These zeros are
5437 has 4 sig figs. / only there to show
the 5is in the

Rounding to one significant figures gives 5,000. thoursands column

This zeras significant because
AGQa GAGKAY |y
49,063 has 5 sig figs. ¢ not just at beginning or end
to show position.

Rounding to 4 sig figs gives 49,060 \

The zero at the end is there
through rounding so ihot
significant. It i©nly there

to fill the units column.

0.062 05 has 4 sig figs.

Rounding to 1 sig fi g gives 0.06

Zeros at the beginning
of a number are not
significant.




Multiplying by multiples of 10 and 100

To multiply by 10 you move every digit one place
to the left.

To multiply by 100 you move every digit fwo
places o the left.

Example 1 (a) Multiply 354 by 10  (b) Multiply 50.6 by 100

354 x 10 = 3540 50.6 x 100 = 5060

We can then multiply by multiples of 10, 100 etc.
To multiply by 30 you can multiply by 3 and multiply by 10

(x30 is equivalent to x3x10)

Example 2 (a) 2.36 x 20 (b) 38.4x 50
2.36x2 =472 384x5b =1920
472x10=472 192.0x10 = 1920

s02.36 x20=47.2 so0 38.4 x b0 =1920



Division

You should be able to divide by a single digit or by
a multiple of 10 or 100 without a calculator.

Written Method

Example 1 There are 192 pupils in first year, shared equally betweer
8 classes. How many pupils are in each class?

2 4
81932 There are 24 pupils in each class

Example 2 Divide 4.74 by 3
When dividing a decimal

1 58 number by a whole number,
3[4 1724 the decimal points must stay
""" in line.

Example 3 A jug contains 2.2 litres of juice. If it is poured evenly
into 8 glasses, how much juice is in each glass?

0.275b

e If you have a remainder at
8 |2 226040
the end of a calculation, add

a zero onto the end of the
decimal and continue with the
calculation.

Each glass contains
0.275 litres




Int egers

Aninteger is what is more commonly known as a whole
number. It may be positive, negative, or the number zero.
but it must be whole.

-

|
I
109 -8-76-5-4-3-2-1012345¢678 910
Negative Numbers (-) Positive Numbers (+)

Remember - No Sign in front of a number means it is positive

A number line may be used

Examples 5+3 = 8 6-5 = 1
2 5
| 1 1 ]
H SESPRRE
-3+2 = -1 -3-2=-5
Z 2
Im{ —
4 32401 2

55432401

If you add a positive numberyou move to the right on a number line.

>

If you subtract a positive number you move to the /ef on a number line.

Always start from the position of the first number.



Adding or subtracting negative numbers.
Adding a negative number is the same as subtracting:

Example 7+ (-3)is the sameas7-3 =4

Eﬁener'nl rule a+(-b)=a-b }

Subtracting a negative number is the same as adding:
Example (-B)-(-2) is the same as (-B) + 2= -3

[Gener'nl rule a-(-b)=a+b }

Multiplying and Dividing Integers

Dividing Integers Rules

Multiplying Integers Rules

OO®®

®+®
®Hx @ ,
Ox O O+ 9
®+ O
o O+ ®
O x © |

Examples

Examples
(-3)x2= -6 -15+(-3)=5
(-5) x(-4)=20 -12+2=-6
2x(-132) =-264 40 +(-8)= -5



Fractions, Decimals and Percentages

Equivalent Fractions

Example
What fraction of the flag is shaded?

6 out of 12 squares are shaded. So %of the flag is shaded.

It could also be said that %Tha flag is shaded.

% and < are equivalent fractions.

We find equivalent fraction by multiplying or dividing both parts of a

fraction by the same number.

7 -bl w - ‘:_zq_\

Simplifying Fractions
Here we divide numerator and denominator

by a common factor to get an

equivalent but easier -to -understand fraction.

10
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https://www.google.co.uk/url?q=https://www.tes.com/lessons/B-AF4wdlotPJng/simplifying-fractions&sa=U&ved=0ahUKEwjF8KWPjtLXAhWE1BoKHZE9AtAQwW4ILjAM&usg=AOvVaw3tx86gv7cUJCa3h82NBAQy

Finding a fraction of an amount
To find a fraction of an amount,
we find one fifth or one third

first, then multiply for how many
we need.

Example 1 Find é of £150

%_of £150= £150: 5= £

Example 2 Find % of 48
% of 48 =48+ 4=12

so%of48=3x12=36

Adding and Subtracting Fractions

This is easy when the denominators are the same

The denominator (number of parts)
stays the same and we add/subtract

the numerators.

When the denominators are different,

the same denominators.

2 ]
513
- 6 5
=55t 13
_ 11
15

11
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we need to find equivalent fractions with

~__ 7 15 is the lowest
3 common multiple
x5 of 5and 3



https://www.google.co.uk/url?q=https://www.youtube.com/watch?v=D4DL4UleRuI&sa=U&ved=0ahUKEwiH__CRj9LXAhXCtBoKHb1pAa8QwW4IJjAI&usg=AOvVaw0chdkZF-t34CiW1zTWN2Mg

Improper Fractions and Mixed Numbers

An Oi mproper fractiond is one

the denominator. Eg  § 11
~and 7
4 3

These can be written as a mixture of whole number and leftover
fraction.

e @
L

Multiplying and Dividing Fractions

wher e

To multiply fractions multiply the numerators
together and the denominators together
separately. To divide turn the second fraction
upside down (flip) and then multiply.

Example 1 Example 2
4 2 8 21

5 3 15 73

fraction

= Zx= remember to flip second

12
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Percentages

0" —

Percent means out of 100.
A percentage can be converted to an equivalent fraction
or decimal.

36% means 36 036 out of diOwiéd eod Y3
100
Commonly used Percentages
Percentage Fraction Decimal
1
1% 100 0.01
1
10% 10 0.1
20% 1 0.2
-] 5 .
25% 1 0.26
-] 4 .
1
33/5% 3 0.333...
50% ! 0.5
o 2 -
2
66%/3% 3 0.666...
75% 3 0.75
o 4 -

13




Calculating a percentage without a calculator

We can use our common percentages to help us d since we know their equivalent

fractions and we know how to calculate a fraction of a number.

Percentages that are more complicated can be broken down.

Example

Example

Calculating a percentage with a calculator
Remember 9% means 9+100
so 9% of 200g

=9+ 100 x 200

=18g

Find 9% of 200g
1% of 200g = ﬁ of 200g = 200g + 100 = 2g
so 9% of 200g =9 x 2g = 18g

Find 23% of £15000

10% of £15000 = £1500 s0 20% = £1500x 2 = £3000
1% of £15000 = £150 s03% =€£150x3 = £450

23% of £15000 =£3000+£450 =£3450

23% of £15000

= 23+100 x 15000

=£3450

14


https://www.google.co.uk/url?q=https://www.flipkart.com/casio-scientific-calculator/p/itme8zgp4v2hntf8&sa=U&ved=0ahUKEwjL2aH5ktLXAhWDnRoKHQhhBicQwW4IHDAD&usg=AOvVaw2B47fXa8menw_nIlfc3KWy

Expressing one number as a percentage of another

This is when you have two values and want to show how big one value is compared
to another.

For instance if you got 18 out of 25 in a test
— =18+25=0.72

To find this as a percentage, simply multiply by 100 : 0.72=72%

Example

In class 1X1, 14 pupils had brown hair, 6 pupils had blonde
hair 3 had black hair and 2 had red hair. What
percentage of the pupils were blonde?

Total number of pupils =14 +6 +3 +2 =25

6 out of 25 were blonde, so.

£'6+25= 0.24 = 24%
2b

24% were blonde.

15



Ratio

Writing Ratios

Example 1 To make a fruit drink, 4 parts water is mixed

with 1 part of cordial.

The ratio of water to cordial is 4:1
(said "4 to 1)

The ratio of cordial to water is 1:4.

Order is important when writing ratios.

Example 2
In a bag of balloons, there are b red, 7 blue
- " and 8 green balloons.
- The ratio of red : blue : greenis 5:7:8

Simplifying Ratios

Pur‘plé paint can be made by mixing 10 tins of blue paint with 6 tins of
red. The ratio of blue to red can be written as 10: 6

It can also be written as5: 3

To simplify a ratio,
JCIOCICITT] et | dvidecach igure
10:6 inthe ratioby a
5 :3 common factor.
B B B B B R R

R

16



Simplifying Ratios

Sometimes the values in the ratio are decimal numbers. To make them simpler

we may want larger values. This can be done by first multiplying by 10 / 100 /

1000 etc. to get to whole numbers, then dividing down to smaller whole numbers

if possible.

Example

An average African elephant is 3.6m, whereas an
average Asian elephant is 2.8m.

The ratio of heights of African to Asian elephants is:

3.6:2.8
36 : 28
9 : 7

Using ratios

The ratio of fruit o nuts in a chocolate bar is 3: ? If a bar contains

16g of fruit, what weight of nuts will it contain?

Fruit | Nuts
3 2
x5< >><5
15 10

So the chocolate bar will contain 10g of nuts.

17



Proportion

Two quantities are said to be in direct proportion
if when one doubles the other doubles.
We can use proportion to solve problems.

It is often useful to make a table when solving problems involving
proportion.

Example 1
A car factory produces 1500 cars in 30 days. How many cars would
they produce in 90 days?
Days | Cars
< 30 ‘ 15oo>
x3 x3
90 4500

The factory would produce 4500 cars in 90 days.

18



Money

Cal culating O6best

The same brand of coffee is sold in two
different sized jars as shown.

Which jar represents better value

for money?

Find the cost per gram for both jars.
100g costs 185p so 185 = 100 = 1-86p per gram.

250g costs 315p so 316 = 250 = 1:26p per gram.
1-26p per gram is less than 1-86p per gram, so the large jar is better
value for money.

Currency Exchange

The rate of exchange for each currency will normally be given by an amount per £
and it changes daily. Great Britain uses the pound (6BP) as its currency. Many
European countries use the Euro.

Foreign Money = Number of Pounds X Exchange Rate
Number of Pounds = Foreign Money = Exchange Rate

In May 2010 the exchange rate was: £1 ——» €1:15

Example 1 Robert goes on heoliday to Paris and takes £600 spending money with
him. Using the exchange rate above how many Euros would he get?

Euros = 600 X 1-15 = €690

Example 2 Jim returns from a school trip to Germany with €85. Use the
exchange rate above to find out how many pounds he will get back.

Pounds = 856 = 1-116 = £73-9130,_. = £73:91

19



Time
12 and 24 hour time
12 hour time uses
and seperates the two halves of our

day.
24

hour ti me

as it continues through our whole day.

Time Intervals

Start Time: 1:45 pm.
End Time: 3:30 pm.

doesndt

Elapsed Time: ?
1 hour
15 min /30_mln\
§ & § §
§ 8 s 5
N QY &y &

1 hour + 16 min + 30 min = 1 hour and 45 minutes

Units of Time

ne

Converting O0pmbo

Add 12 to the hours between 1:00

,and 11:59 PM and eliminate “PM”
ana opmo

1:00 PM = 13:00
2:00 PM = 14:00
3:00PM=15:00  9:00 PM = 21:00

4:00PM=16:00  10:00 PM = 22:00
5:Q AP 008 N.d.00 OuR MGy

6:00 PM = 18:00

7:00 PM =19:00
8:00 PM = 20:00

e d

We can calculate the time taken for
an event/ journey using jumps.

The time passed between 1:46pm and
3:30pm is 1 hour and 45 minutes.

Note: laying out as a subtraction will
not work (since there are not 100
minutes in an hour)

Conversion Rule

Example

Days into Hour 1 day = 24 hours

7 days =7 x 24 = 168 hours

Days and hours into
hours

into it.

First, convert days into hours
by multiplying number of days
with 24 and then add hours

7 days 9 hours

=7 days + 9 hours
=(7x 24) + 9 hours

= 168 hours + 9 hours
=177 hours

Hours into Minutes

1 hour = 60 minutes

5 hours = 5 x 60 = 300 minutes

Hours and minutes into
minutes

First, convert hours into
minutes by multiplying
number of hours with 60 and
then add minutes into it.

7 hours 45 minutes
=7 hours + 45 minutes
= (7 x 60) + 45 minutes
=420+ 45

= 465 minutes

Minutes into seconds

1 minute = 60 seconds

25 minutes = 60 x 25 = 1500 seconds

20



Distance, Speed and Time.

Distance = Speed x Time

5peed= Dlsl-'ance
Time

Time = Distance
Speed

To help remember equations of this form a magic friangle can be used
¢39

Speed | Time

Example Caleulate the speed of a train which travelled 450 km in

5 hours

Distance
Speed = —
Time

In Physics, you must use the correct scientific symbols
Speed 0 v
Time 0t

Distance o6 d

Example

Calculate the time taken for a Radio wave travelling at 3x10 8 m/s to travel

cho

36,000km.
Note: the distance needed to be in
/ dnetresd t o match up
i mMmetides per second 0 .

This gi ves aegondsih s

¢
5¢

=0.12 seconds
21



Measurement

Units of length, Volume and Weight

Length Volume (Capacity) Weight
10mm = lem 1000ml = 1 litre 1000mg = 1g
100cm = Im 100c¢l = 1 litre 1000g = 1kg
1000m = 1km 10dI = 1 litre 1000kq = 1 tonne
1000cm* = 1 litre
Converting Units

e If changing from small units to large units (for example, g to kg), we divide.
e If changing from large units to small units (for example, km to m), we
multiply.

The diagram below will hopefully help you convert metric lengths.

x1000 X100 x10

B R R =

+1000 +100 +10

Perimeter

The total distance around the outside edge of a shape is called the perimeter.

The units in the perimeter calculation should be the same.

Example 1 Calculate the perimeter of the shape below.

P=6+5+4+5=20em Gem

Scm S5cm

22



Area

Area is defined as the surface covered by a 2D shape. Again like perimeter before
we perform any calculations you have to check that all the units are consistent with

perimeter.

The area of a rectangle is given by 4 = I x b (length times breadth).

The area of a triangle is givenby A = % x b x h (half times the base times the
height).

Note that base and height of a triangle must be perpendicular (at right angles to
each other).

Note: More complicated shapes can be split up into separate shapes.

Example Calculate the area of the shape below.

Areal =L xb
A=4x22
A =88

Area2= $ xbxh h=32-22
Az$x4xl1 h=1
A=2

3-2m

{rccccansaccacsas)

~n

n

3
{ecnocanad

Total area =88+ 2
= 10-8m?
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