
Y9 Mathematical facts 
Term 1 

 

Significant figures and rounding 

Numbers may be simplified at times by rounding e.g. we might think of 499dhs as around 500dhs. The example 

shows 499dhs as rounded to the nearest 100 or to 1 significant figure, since we don’t count the zeros as significant. 

 

Fractions 

Fractions are numbers that include part of a whole number, they are written as  
𝑛𝑢𝑚𝑒𝑟𝑎𝑡𝑜𝑟

𝑑𝑒𝑛𝑜𝑚𝑖𝑛𝑎𝑡𝑜𝑟
   

The denominator tells you how many divisions make a whole number.  

When adding or subtracting fractions the denominators must be the same. 

 

Ratio 

A description of a situation using the composite numbers e.g. In a class there are 13 boys and 7 girls  

The ratio of boys to girls is 13:7 

 

The decimal number system 

Millions Thousands Ones Fractions 

Ten 
Millions 

Millions Hundred 
Thousands 

Ten 
Thousands 

Thousands Hundreds Tens Ones Tenths Hundredths Thousandths 

           

 

Each column is ten times its neighbour. Therefore to multiply and divide by 10 the digits appear to move column e.g. 

4567 ÷ 10 = 456.7 and 23.456 x 10 = 234.56 when we are using powers of 10 to multiply and divide the digits of the 

number are unchanged but their column location changes. 

 

Indices  

Repeated multiplication written as an index e.g. 4 x 4 x 4 = 43  e.g. 3 x 3 x 5 x 5 x 5 = 32 x 53 

When an index is negative it means the reciprocal of the positive index e.g. 4-3 = 
1

43  

 

Standard form 

A number can be written in standard form. This means it is rewritten to be a number between 1 and 10 and has a 

multiplier of a power of 10 e.g. 34000 = 3.4 x 104 and 0.00034 = 3.4 x 10-4 

 

Index laws 

𝒙𝒏  ×  𝒙𝒎 =  𝒙𝒏+𝒎 𝒙𝒏  ÷  𝒙𝒎 =  𝒙𝒏−𝒎 (𝒙𝒏)𝒎  =  𝒙𝒏×𝒎 
 

Upper and lower bounds 

When a number is written there are upper and lower bounds to its value e.g. 500dhs to the nearest 100dhs could be 

as small as 450dhs and as large as 550dhs n.b. the upper bound seems to be too large but this is how bounds are 

identified. 

 

Equivalent calculation (decimals) 

Equivalent calculations can make calculation easier, especially when dealing with decimals e.g. 23 x 345 = 7935, 

which means 2.3 x 3.45 = 7.935 and 2300 x 34.5 = 79350 

 

 

 

 



Y9 Mathematical facts 
Types of number 

factor A number that divides another leaving no remainder e.g. 3 is a factor of 12 
because 12 ÷ 3 = 4, no remainder 

multiple A number that is in the times table of another  e.g. 12 is a multiple of 3 
because 12 = 3 x 4 

prime A number with only two factors e.g. 7  
because 7 only has 1 and 7 as factors 

square A number that is made from multiplying a number by 
itself 

e.g. 36 
because 36 can be made from 6 x 6 

cube  A number that is made from multiplying a number by 
itself and once again 

e.g. 27 
because 27 can be made from 3 x 3 x 3 

surd 
 

A way of writing a square or cube root that is easier 
when the number is not an integer. 

e.g. √10  

because √10 = 3.162278 … … .. 

irrational A number that cannot be written as a fraction  e.g. √2 and π 

 

Prime factor decomposition 

A number broken down into a multiplication sum that only uses primes e.g. 12 = 2 x 2 x 3  e.g. 18 = 2 x 3 x 3 

Highest common factor 

The largest number that is a factor of two numbers e.g. HCF (20, 12) = 4 

Lowest common multiple 

The smallest number that is a multiple of two numbers e.g. LCM (20, 12) = 60 

 

Sequences 

A sequence in algebra is defined by a starting number and the relationship that connects the numbers  

e.g. 2, 5, 8, 11, 14 the first number is 2, the term to term rule is +3 and the nth term rule is 3n - 1  

 

Axis for graphs 
 

First quadrant 
 
Axis are labelled x 
and y (x horizontal) 
Axis are divided 
equally 
Numbers are written 
on the lines 

 

Four quadrant 
 
Axis are labelled x 
and y (x horizontal) 
Axis are divided 
equally 
Numbers are 
written on the lines 

 

 
Straight lines 

Straight lines have the form y = ax + b where a and b are numbers. The line can also be expresses as ax + by = c 

Quadratic lines 

Curves are formed from expressions that have an index form of the variable. E.g. y = x2 and y = 3x2 + 4x -6 

 

Inverse of a function 

Functions will often have an inverse. This means the inverse function does the opposite of the function. 

 

Simultaneous equations 

Sometimes a pair of equations are said to be simultaneous, this means they can both be written on a graph together. 

In many cases the lines they form will cross and this is the point where they are said to be simultaneous.  



Y9 Mathematical facts 
Term 2 
 
Index laws 

𝒙𝒏  ×  𝒙𝒎 =  𝒙𝒏+𝒎 𝒙𝒏  ÷  𝒙𝒎 =  𝒙𝒏−𝒎 (𝒙𝒏)𝒎  =  𝒙𝒏×𝒎 
 

Angles in shapes 

Interior angles are those on the 
inside of the perimeter of a shape. 
 
Exterior angles are the amount of 
turn between the two sides. 
 
The Exterior angle is 180° less the 
interior angle. 

 

A triangles interior angles add up to 
180° 
 
A quadrilaterals interior angles add 
up to 360° 
 

 

Parts of a circle, Arcs and sectors 

Has diameter d and radius r 
 
The radius extends from the centre 
to the edge of the circle.  
 
The diameter cuts the circle in half 
going through the centre. 

 

The Circumference of a circle is 
found by using the formula 
 
𝐶 = 2𝜋𝑟  or 𝐶 = 𝜋𝑑 
 
The Area of a circle is found using  
 
𝐴 = 𝜋𝑟2 

 

 

The length of an arc is found 
by using the formula for the 
circumference and multiplying 
it by the amount of the circle 
the arc represents. 
 

𝐴𝑟𝑐 =
𝜃

360
2𝜋𝑟   

 

The area of a sector is found by 
using the formula for the area 
and multiplying it by the 
amount of the circle the sector 
represents. 
 

𝑆𝑒𝑐𝑡𝑜𝑟 =
𝜃

360
𝜋𝑟2   

 
Pythagoras 

In a right angled triangle the sides 
are in proportion in relation to each 
other. 
 
You need to remember that the 
longest side in a right angled 
triangle does not touch the right 
angle. 

 

The Pythagoras theorem states that 
the longest side squared is equal to 
the sum of the other two sides 
squared. 
 

𝒄𝟐 =  𝒂𝟐 +  𝒃𝟐 
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Standard units of length, mass and volume 

 Length Area Volume Mass 

St
an

d
ar

d
 u

n
it

s kilometre = km 
metre = m 
centimetre = cm 
millimetre = mm 

Square kilometres = km2 
Square metres = m2 
Square centimetres = cm2 
Square millimetres = mm2 
Hectare = ha 

Litre = l 
Centilitre = cl 
Millilitre = ml 
Cubic metre = m3 
Cubic centimetre = cm3 
Cubic metre = m3 

Tonne = t 
Kilogram = kg 
Gram = g 
Milligram = mg 

Eq
u

iv
al

en
ci

es
 

1km = 1000m,  
1m = 100cm = 1000mm,  
1m = 0.001km  
1cm = 10mm,  
1cm = 0.01m,  
1mm = 0.001m,  
 

Hectare = 10 000m2 
 

1 l = 1000 ml 
1 l = 100 cl 
1 ml = 0.001 l 
1 ml = 1 cm3 
 

1t = 1000kg,  
1kg = 1000g,  
1kg = 0.001t 
1g = 1000mg 
1g = 0.001kg,  
1mg = 0.001g,  
 

Im
p

er
ia

l 

u
n

it
s 

Feet = ft. 
Inch = in. 
Yard = yd. 
Mile = mi. 

 Pint = pt. 
Gallon = gal. 

Ounce = oz. 
Pound = lb. 
Stone = st. 
Ton = t. 
 

Eq
u

iv
al

en
-c

ie
s 

1 ft. = 12 in. 
1 yd. = 3 ft. 
1 mi. = 1760 yd. 
 
1 in. ≈ 2.5 cm 
1 yd. ≈ 1 m 
1 mi. ≈ 1.6 km 
5 mi. ≈ 8 km 

 1 gal. = 8 pt. 
 
1 pt. ≈ 600 ml 
1 pt. ≈ 0.6 l 
1 gal. ≈ 4.5 l 
 

1 lb. = 16 oz. 
1 st. = 14 lb. 
1 t. = 160 st. 
 
2.2 lb = 1 kg 
1 oz = 30 g 

 
Sine, Cosine and Tangent 

In a right angled triangle the sides are in 
proportion in relation to each other and 
the angles. 
 
The sides are identified as: 
Hypotenuse (hyp), the longest side.  
Adjacent (adj), next to the angle 
Opposite (opp), opposite the angle 
 
The Sine (Sin) Cosine (Cos) and Tangent 
(Tan) relationships are related to the angle 
(θ) and cannot be used without it. 

 

Sine 

𝑆𝑖𝑛𝜃 =  
𝑜𝑝𝑝

ℎ𝑦𝑝
 

 
Cosine 

𝐶𝑜𝑠𝜃 =  
𝑎𝑑𝑗

ℎ𝑦𝑝
 

 
Tangent 

𝑇𝑎𝑛𝜃 =  
𝑜𝑝𝑝

𝑎𝑑𝑗
 

 

 
Bearings 

Bearings are used with the compass points.  
They always start from North (000°) and go clockwise. 
They must always have three digits and a degree sign. 
It is important where the angle is being measured from 
i.e. the bearing of A from B is not the same as the 
bearing of B from A. 
 

 
 
 



Y9 Mathematical facts 
Term 3 
 
Data types 

Discrete Values that cannot be divided 
e.g. colours, shoe sizes, flavours, children, … 

 

Continuous Values that can continually be divided 
e.g. measurements including time 

 

Primary Values that you collect personally 
e.g. the opinions of your friends 

 

Secondary Values that someone else collects  
e.g. national surveys  

 

 
Hypothesis 
This is a statement used in statistics that can be tested. 
Survey 
A survey is the collection of data which can use primary or secondary data. 
Experiment 
An experiment is where one variable (explanatory variable) is controlled to see its impact on another variable 
(response variable).  
 
Types of graph 

Bar chart (continuous 
data) 
 
Title of data and axis 
labelled  
Bars joined 
Labels for bars not 
under bars 

 

Frequency polygon 
 
A line replaces the bars 
joining the midpoint of the 
top of each bar. 

 
Scatter graph 
 
Plots two variables 
against one another 

 

Lines of best fit 
 
A line is drawn through the 
points on a scatter graph. 
It attempts to represent 
the relationship between 
the two variables 

 
Correlation 
How two variables 
are related either 
positive, negative or 
no correlation. 
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Cumulative Frequency  
 
Often used with grouped frequency 
and continuous data, which helps to 
find estimates of median and inter 
quartile range. 
 
May also be shown on a graph 
n.b. points are plotted on the end of 
a class. 

 

Length (n) 
in cm 

Frequency Cumulative 
frequency 

0 ≤ n < 5 3 3 

5 ≤ n < 10 10 13 

10 ≤ n < 15 23 36 

15 ≤ n < 20 17 53 

20 ≤ n < 25 6 59 
 

 
 

Box plots 
 
A box plot shows the minimum (e.g. 15), lower quartile 
(e.g. 25), median (e.g. 30) upper quartile (e.g. 32) and 
maximum (e.g. 37) for a data set. 

 
 
Distribution 
How data is spread out and often what it looks like. This might include statistical measures. 
 
Statistical measures 

Range The gap between the smallest and largest number 

Mean The average found by adding all the data pieces together and dividing by the number of pieces of 
data 

Mode The average identified as the most common number 

Median The average identified as the middle number when the data pieces are aligned in order 

Lower quartile The bottom 25% of the data is below this point 

Upper quartile The top 25% of the data is above this point 

Inter quartile 
range 

The gap between the lower and upper quartiles 

 
Probability 

Uncertainty Where there is an unknown outcome, sometimes called chance 

event Some defined occasion e.g. selecting a card randomly 

outcome What happened when an event occurred e.g. a card was drawn, it was the 9 of diamonds 

Equally likely  When outcomes have the same chance e.g. rolling a fair dice, when you could get any 
number side be facing up or flipping a coin where you could get heads or tails 

Independent outcome When one event is not connected to another you have independent outcomes e.g. when 
you roll a dice, each time you have the same chance, it does not change based on 
previous outcomes. 

Combined event Where two or more different events are combined to make many probable outcomes 

 
 
 
 
 
 


