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y = 2x - 3 

gradient = 2 

y-intercept = -3 

2 

1 

Shade the region satis-

fied by the inequality: 



Higher Tier 

Probabilities sum to 1, so: 

P(green) = 1 - (0.3 + 0.2) = 0.5 

Relative frequency =  

number of successes 
number of trials 

A and B are examples of sample 

space diagrams for rolling a dice and 

flipping a coin. 
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5.6|3705 Keep 1 digit after the decimal point 

5.6|3705 The next digit tells us to round                             

          down, because it’s less than 5 

5.6         We remove the rest of the digits,  

           as we only want 1 decimal place 

36,2|71   Keep 3 digits from the first signifi

         -cant figure (non-zero digit) 

36,3|71   The next digit tells us to round                             

          up, because it’s 5 or greater 

36,300    We replace the rest of the digits 

           with zeros, as they affect the      

           value of the number 

Round 36,271 to three 

significant figures. 

Round 5.63705 

to one decimal place. 

An estimate finds and approximate an-

swer to a question. We should round 

to 1 significant figure to find an esti-

mate in most cases. 

Error intervals 
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Estimated Mean = Σfx = 1800 = 60 
                                   Σf        30 

x f 

45 

55 

65 

75 

fx 

45 x 8 =    360 

55 x 5 =    275 

65 x 11 =  715 

75 x 6 =    450    . 

                1800 
+                . 

    30 
+ 

Modal class = 60 ≤ s < 70 
(the interval with the highest frequency) 

Class containing median = Σf + 1th value 

                                                     2 
= 30 + 1 = 15.5th value = 60 ≤ s < 70 
        2 

Runner D is faster than runner C on average, 

because they had a lower mean finish time. 

Both runners are equally consistent, as they 

have the same range of finish times. 

Higher Tier 
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We can estimate the 

area under a curve by 

splitting the area into 

equal width trapezia. 

Find the area of each 

trapezium, then add 

them together. 

area = a+b x h 

The equation of a 

circle with centre (0, 

0) is                       , 

where r is the length 

of the radius. 
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Alternate angles are 

equal (z-shape). 

Corresponding angles 

are equal (f-shape). 

Co-interior angles add 

to 180o (c-shape). 

An adjacent interior 

and exterior angle 

add to 180o. 

Interior angles in a 

triangle add to 180o. 

Interior angles in a 

quadrilateral add to 

360o. 

Exterior angles in any polygon add to 360o. 

 

Sum of interior angles = (n - 2) x 180o 



Frequency polygons 

show which group of 

values are most and 

least popular. We plot 

the midpoint of the 

class intervals on the x-

axis and frequency on 

the y-axis. 

Time series 

graphs track a 

variable over 

time. Time is al-

ways plotted on 

the x-axis. We use 

them to analyse 

trends over time. 

Stem and leaf  diagrams 

are a simple visual way of 

displaying a data set’s dis-

tribution. Values must be 

listed in ascending order. 

Typically, 10s go in the 

stem and units go in the 

leaf, but a key can be used  

to change this. 

Histograms look like bar 

charts with unequal bar 

widths. We calculate fre-

quency density for each 

interval by dividing the 

frequency by the class 

width. The frequency of 

each group is represented 

by the bar’s area. 

Higher Tier 

Cumulative frequency 

diagrams show the distri-

bution for continuous da-

ta. Quartiles and the medi-

an can be calculated by 

finding fractions of the 

cumulative frequency. 

Box plots clearly display 

low values, high values, 

quartiles, and the median. 
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Vectors are a way of describing a movement. 

They have a horizontal and vertical compo-

nent: the top number represents movement 

left (-) or right (+), while the bottom number 

represents movement up (+) or down (-). See 

below for some examples of how we can 

show a vector. 

We can add vectors using two different 

methods. Look below at the column method 

and the diagram method. Which do you pre-

fer? 

To subtract vectors, we can use similar 

methods to addition. For the drawn method, 

we change the direction of the second vector 

before adding. 

We can multiply vectors by a scalar (a num-

ber). This works in a similar way to an en-

largement; each value gets multiplied by the 

scalar. 
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Lowest common multiple = 2 x 2 x 2 x 3 x 5 =  120 

Highest common factor = 2 x 2 x 3 = 12 

In a fractional power, 

the numerator acts like 

an ordinary index. The 

denominator acts like a 

root. 

In a negative power, 

the negative sign tells 

us to find the reciprocal 

of the positive power. 

To simplify a value given as a square root, 

look for a square factor. We can use the fac-

tor to split our root into the product of two 

roots. Finally, find the square root of the 

square factor. 

To rationalise a denominator means to get 

rid of any irrational numbers in the denomi-

nator e.g. surds. In the example above, we 

do so by multiplying both the numerator and 

denominator by the term in or numerator. In 

the example below, we need to use the con-

jugate of our denominator instead. 
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Pythagoras’ Theorem can be used to find a 

missing side length in a right-angle triangle 

when we know the other 

The Sine, Cosine, and Tangent functions can 

be used to calculate missing side lengths in 

right-angle triangles when we know one oth-

er angle and one side. 

In non-right-angle triangles, we can’t use the 

above formulae. Instead, we consider using 

the formulae below. 

       

       

To find a missing angle in a right-angle     

triangle, where we know two sides, we can 

utilise the inverse Sine, Cosine, and Tangent 

functions. 

We can utilise these triangles to help us re-

call the exact values for sin, cos, or tan of 30, 

45, and 60. 

Sine rule (side) 

Sine rule (angle) 

Cosine rule (side) 

Cosine rule (angle) 

Area of a triangle 



We can solve simultaneous equations using a 

graph. These lines intersect at (-2, -3). We 

can write the solutions in the form: 

Elimination is a dependable method for  

solving linear simultaneous equations. 

We need one pair of 

coefficients to match, 

so we cross multiply. 

To eliminate our 

matched terms, we 

add (different signs) or 

subtract (same signs). 

Once we solve for the 

first variable, we can 

substitute into any 

equation to solve for 

the other. Our final 

answer needs a solu-

tion for each variable. 

Substitution helps us solve more complex 

simultaneous equations, including those in-

volving non-linear equations. 

Consider: 

How did we get the first 

equation in the yellow 

box? 

What could we do with 

the final equation in the 

yellow box? 

Higher Tier 
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y = 2x - 3 

gradient = 2 

y-intercept = -3 

2 

1 

How can we generate these values from the 

equations shown? 

The lines y = 2x - 3 and y = 5 meet at (4, 5). 

The equation 2x - 3 = 5 has a solution of x = 4. 

 

Is there a link between these statements? 



Foundation Tier 

Probabilities sum to 1, so: 

P(green) = 1 - (0.3 + 0.2) = 0.5 

Relative frequency =  

number of successes 
number of trials 

A and B are examples of sample 

space diagrams for rolling a dice and 

flipping a coin. 
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5.6|3705 Keep 1 digit after the decimal point 

5.6|3705 The next digit tells us to round                             

          down, because it’s less than 5 

5.6         We remove the rest of the digits,  

           as we only want 1 decimal place 

36,2|71   Keep 3 digits from the first signifi

         -cant figure (non-zero digit) 

36,3|71   The next digit tells us to round                             

          up, because it’s 5 or greater 

36,300    We replace the rest of the digits 

           with zeros, as they affect the      

           value of the number 

Round 36,271 to three 

significant figures. 

Round 5.63705 

to one decimal place. 

An estimate finds and approximate an-

swer to a question. We should round 

to 1 significant figure to find an esti-

mate in most cases. 

Error intervals 
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area = length x width area = base x height ÷ 2 

area = base x height area = a+b x h 

2 

The surface area of a shape is the sum of 

the areas of each face. Don’t forget about 

faces you can’t see! 

 

                                         cross-sectional area          

                                       x depth 
Volume of a prism =  
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Estimated Mean = Σfx = 1800 = 60 
                                   Σf        30 

x f 

45 

55 

65 

75 

fx 
45 x 8 =    360 

55 x 5 =    275 

65 x 11 =  715 

75 x 6 =    450    . 

                1800 
+                . 

    30 
+ 

Modal class = 60 ≤ s < 70 
(the interval with the highest frequency) 

Class containing median = Σf + 1th value 

                                                     2 
= 30 + 1 = 15.5th value = 60 ≤ s < 70 
        2 

Averages & range from a list: 

3, 3, 5, 7, 11, 15 

Mean = (3+3+5+7+11+15) ÷ 6 = 7.3 (1dp) 

Median = (5 + 7) ÷ 2 = 6 

Mode = 3 (most common value) 

Range = 15 - 3 = 12 

Averages from a frequency table: 
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Quadratic graphs have a U 

or n-shaped curve. This 

shape is called a parabola. 

 

We can tell an expression 

or equation is quadratic if it 

has an       term and no 

higher powers of    . 

The root(s) of a quadratic graph are the 

point(s) where the graph intercepts the x-

axis. 

The y-intercept is where the graph inter-

cepts the y-axis. 

The turning point is where the graph 

changes from having a positive gradient to 

a negative gradient (or vice-versa). 

 

 

 

 

 

To solve a quadratic graph of the form

   , look for where it inter-

cepts the line y = k. 

Cubic graphs have a unique 

shape. They go from low 

values of y to high values of 

y, or vice versa. Cubic 

graphs can have one or two 

turning points. 

We can tell an expression 

or equation is quadratic if it 

has an       term and no 

higher powers of    . 
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Alternate angles are 

equal (z-shape). 

Corresponding angles 

are equal (f-shape). 

Co-interior angles add 

to 180o (c-shape). 

An adjacent interior 

and exterior angle 

add to 180o. 

Interior angles in a 

triangle add to 180o. 

Interior angles in a 

quadrilateral add to 

360o. 

Exterior angles in any polygon add to 360o. 

 

Sum of interior angles = (n - 2) x 180o 



Frequency polygons 

show which group of 

values are most and 

least popular. We plot 

the midpoint of the 

class intervals on the x-

axis and frequency on 

the y-axis. 

Time series graphs 

track a variable over 

time. Time is always 

plotted on the x-axis. 

We use them to ana-

lyse trends over 

time. 

Stem and leaf  diagrams 

are a simple visual way of 

displaying a data set’s dis-

tribution. Values must be 

listed in ascending order. 

Typically, 10s go in the 

stem and units go in the 

leaf, but a key can be used  

to change this. 

Pictograms are a simple 

way to represent fre-

quencies for different 

categories. They need a 

key to show what each 

symbol represents. 

Foundation Tier 

Bar charts are a more 

precise way to show fre-

quencies for categories. 

Dual bar charts show 

comparative data side by 

side. Composite bar 

charts show stack up 

comparative data.  

Pie charts are useful for 

comparing the frequen-

cies of different groups 

quickly. 
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Vectors are a way of describing a movement. 

They have a horizontal and vertical compo-

nent: the top number represents movement 

left (-) or right (+), while the bottom number 

represents movement up (+) or down (-). See 

below for some examples of how we can 

show a vector. 

We can add vectors using two different 

methods. Look below at the column method 

and the diagram method. Which do you pre-

fer? 

To subtract vectors, we can use similar 

methods to addition. For the drawn method, 

we change the direction of the second vector 

before adding. 

We can multiply vectors by a scalar (a num-

ber). This works in a similar way to an en-

largement; each value gets multiplied by the 

scalar. 



Foundation Tier 
Prime factor decomposition means writing a 

number as a product of its prime factors. We 

can find them using repeated division. 

Lowest common multiple = 2 x 2 x 2 x 3 x 5 =  120 

Highest common factor = 2 x 2 x 3 = 12 

Once we have the prime factorisation of two 

numbers, we can find their lowest common 

multiple or highest common factor using a 

Venn diagram. The LCM is the product of all 

numbers in the diagram. The HCF is the 

product of only the numbers in the middle 

section. 

A root is the inverse of 

a power. So from the 

powers shown, we 

could say that: 

In a negative power, 

the negative sign tells 

us to find the reciprocal 

of the positive power. 
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Pythagoras’ Theorem can be used to find a 

missing side length in a right-angle triangle 

when we know the other 

The Sine, Cosine, and Tangent functions can 

be used to calculate missing side lengths in 

right-angle triangles when we know one oth-

er angle and one side. 

To find a missing angle in a right-angle     

triangle, where we know two sides, we can 

utilise the inverse Sine, Cosine, and Tangent 

functions. 

We can utilise these triangles to help us re-

call the exact values for sin, cos, or tan of 30, 

45, and 60. 

 

 

For example: 
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We can solve simultaneous equations using a 

graph. These lines intersect at (-2, -3). We 

can write the solutions in the form: 

Elimination is a dependable method for  

solving linear simultaneous equations. 

Harder: 

We need one pair of 

coefficients to match, 

so we cross multiply. 

To eliminate our 

matched terms, we 

add (different signs) or 

subtract (same signs). 

Once we solve for the 

first variable, we can 

substitute into any 

equation to solve for 

the other. Our final 

answer needs a solu-

tion for each variable. 

Easier: 

Because our     terms 

match, we subtract the 

equations to eliminate 

them. Now we can solve 

for y. 

Once we’ve found one 

solution, substitute it into 

any equation to find the 

other. We need to write 

the solutions together, for 

our final answer. 


