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1 Advanced Simultaneous Equations

Usually used when we don’t have two linear equations in the form:

𝑎𝑥 + 𝑏𝑦 = 𝑐
𝑝𝑥 + 𝑞𝑦 = 𝑟

For the above we usually use elimination.

For non-linear we typically use substitution, i.e.

1. Rearrange one equation for one variable
2. Substitute into the other equation and solve
3. Then back substitute in to step 1

For non-linear you can get more than one pair of solutions
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Solve the following pair of simultaneous equations:
3𝑥 + 4𝑦 = 5
𝑥ଶ + 𝑦ଶ = 17

Solve the following pair of simultaneous equations:
4𝑥 − 5𝑦 = 1
𝑥ଶ + 𝑦ଶ = 61

Dr Frost 419e
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A rectangle with length 𝑥 cm and width 𝑦 cm, where 𝑥 > 𝑦, 
has a perimeter of 26 cm and an area of 40 cm2

Find the values of 𝑥 and 𝑦

A rectangle with length 𝑥 cm and width 𝑦 cm, where 𝑥 > 𝑦, 
has a perimeter of 20 cm and an area of 24 cm2

Find the values of 𝑥 and 𝑦



Extra Notes
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2 Advanced Trigonometry

In your GCSE you are given the following on your Exam Aid:

The key thing is knowing :    WHEN to use each rule and HOW to use them
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Notes
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*complete knowledge organiser on hgsmaths.com
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Question Label the triangle and 
calculate any angles 

Fill into the formula and cross 
out the part not needed Rearrange the formula Use calculator to find 

missing length. 
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Fill in the Gaps
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Question Label the triangle  Fill into the formula and cross 
out the part not needed Rearrange the formula Use calculator to find 

missing angle. 
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Question Label the triangle with 
the angle being used as A Fill into the formula  Use calculator to find 

missing length. 
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Fill in the Gaps
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Question Label the triangle with the 
angle being found as A Fill into the formula  Use calculator to find 

missing angle 
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Find the value of the largest angle.

Give your answer correct to 1 decimal place.

Find the value of the largest angle.

Give your answer correct to 1 decimal place.

Dr Frost 466d
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Fill in the Gaps

Page 71



Exact Values in Trigonometry
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Exact Trigonometric Values
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Your TurnWorked Example
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Show that
5 sin 30° × cos 30° ×  8 tan 30° is an integer

Show that
2 sin 60° ×  5 cos 60° ×  6 tan 60° is an integer

Dr Frost 412b
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3 3D Pythagoras’ Theorem and Trigonometry
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3D Pythagoras’ Theorem
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The key here is identifying some 2D triangle ‘floating’ in 3D space.

You will usually need to use Pythagoras twice.
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Your TurnWorked Example
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Shown below is a cube.
a) Calculate the length 𝐴𝐶.
b) Calculate the length 𝐴𝐺.

Shown below is a cube.
a) Calculate the length 𝐵𝐷.
b) Calculate the length 𝐵𝐻.



Your TurnWorked Example
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Shown below is a cuboid.
a) Calculate the length 𝐴𝐶.
b) Calculate the length 𝐴𝐺.

Shown below is a cuboid.
a) Calculate the length 𝐴𝐶.
b) Calculate the length 𝐴𝐺.

Dr Frost 410b and 410a



Your TurnWorked Example

Page 107

The diagram below shows a prism with a trapezium cross-
section.

Find the length of 𝑂𝐴

The diagram below shows a prism with a trapezium cross-
section.

Find the length of 𝑂𝐶

Dr Frost 410c
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𝐿𝑀𝑁𝑃𝑄𝑅 is a triangular prism.
𝐿𝑀 = 11 cm, 𝑄𝑃 = 15 cm and 𝐿𝑄 = 9 cm.
Angle 𝐿𝑀𝑁 = 90°

Find the length of the line 𝑀𝑃.
Give your answer correct to 1 decimal place.

𝐴𝐵𝐶𝐷𝐸𝐹 is a triangular prism.
𝐴𝐵 = 9 m, 𝐵𝐶 = 10 m and 𝐴𝐸 = 13 m.
Angle 𝐴𝐵𝐶 = 90°.

Find the length of the line 𝐶𝐸.
Give your answer correct to 1 decimal place.

Dr Frost 410d
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The diagram below shows a prism with a trapezium cross-
section.

Find the length of 𝑂𝑅
Give your answer to 1 decimal place.

The diagram below shows a prism with a trapezium cross-
section.

Find the length of 𝑄𝐶
Give your answer to 1 decimal place.

Dr Frost 410e
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Page 110

Shown below is a square based pyramid.
a) Find the length 𝐵𝐷.
b) Find the length 𝐸𝑀.
c) Find the length 𝐸𝐹.

Shown below is a square based pyramid.
a) Find the length 𝐵𝐷.
b) Find the length 𝐸𝑀.
c) Find the length 𝐸𝐹.

Dr Frost 410f and 410g
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A cube 𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻 has side lengths of 10 cm.
Find the angle between the diagonal 𝐴𝐻 and the base 𝐸𝐹𝐺𝐻.

A cube 𝐴𝐵𝐶𝐷𝐸𝐹𝐺𝐻 has side lengths of 6 cm.
Find the angle between the diagonal 𝐴𝐻 and the base 𝐸𝐹𝐺𝐻.



Your TurnWorked Example
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Calculate the angle between the line 𝐹𝐶 and the plane 𝐴𝐵𝐺𝐹. Calculate the angle between the line 𝐹𝐶 and the plane 𝐴𝐵𝐺𝐹.

Dr Frost 411a
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𝑉𝐴𝐵𝐶𝐷 is a rectangular based pyramid.
Calculate the angle between 𝑉𝐶 and the plane 𝐴𝐵𝐶𝐷.

𝑉𝐴𝐵𝐶𝐷 is a rectangular based pyramid.
Calculate the angle between 𝑉𝐶 and the plane 𝐴𝐵𝐶𝐷.

Dr Frost 411b



Your TurnWorked Example
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𝐴𝐵𝐶𝐷𝐸 is a rectangle-based pyramid.

𝐴𝐵 = 145 cm and 𝐵𝐶 = 75 cm
𝐶𝐸 = 100 cm

Find the size of angle 𝐶𝐸𝐴
Give your answer correct to one decimal place.

𝐴𝐵𝐶𝐷𝐸 is a square-based pyramid.

𝐴𝐵 = 𝐵𝐶 = 95 m
The perpendicular height of 𝐴𝐵𝐶𝐷𝐸 is 83 m

Find the size of angle 𝐶𝐸𝐴
Give your answer correct to one decimal place.

Dr Frost 411c
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The diagram shows a triangular prism 𝐴𝐵𝐶𝐷𝐸𝐹

Angle 𝐵𝐴𝐹 = 90°

𝐴𝐵 = 14 cm, 𝐹𝐸 = 27 cm and 𝐴𝐹 = 10 cm

𝑀 is the midpoint of 𝐵𝐶

Calculate the size of angle between 𝐹𝑀 and the base 𝐴𝐵𝐶𝐷
Give your answer correct to one decimal place.

The diagram shows a triangular prism 𝐴𝐵𝐶𝐷𝐸𝐹

𝐹 is vertically above the midpoint of 𝐴𝐵

𝐴𝐵 = 20 cm, 𝐹𝐸 = 36 cm and 𝐴𝐹 = 13 cm

𝑀 is the midpoint of 𝐵𝐶

Calculate the size of angle between 𝐹𝑀 and the base 𝐴𝐵𝐶𝐷
Give your answer correct to one decimal place.

Dr Frost 411e
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The diagram shows a triangular prism 𝐴𝐵𝐶𝐷𝐸𝐹

𝐴𝐹 = 38 cm and 𝐹𝐸 = 57 cm
Angle 𝐹𝐵𝐴 = 40°

Calculate the size of angle between 𝐹𝐶 and the base 𝐴𝐵𝐶𝐷
Give your answer correct to one decimal place.

The diagram shows a triangular prism 𝐴𝐵𝐶𝐷𝐸𝐹

𝐴𝐹 = 32 cm and 𝐹𝐸 = 41 cm
Angle 𝐹𝐵𝐴 = 52°

Calculate the size of angle between 𝐹𝐶 and the base 𝐴𝐵𝐶𝐷
Give your answer correct to one decimal place.

Dr Frost 411f
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The diagram shows a triangular prism 𝐴𝐵𝐶𝐷𝐸𝐹

𝐹 is vertically above the midpoint of 𝐴𝐵
𝐴𝐵 = 45 cm and 𝐵𝐶 = 67 cm
Angle 𝐹𝐵𝐴 = 50°

𝑀 is the midpoint of 𝐸𝐹

Calculate the length of 𝑀𝐵

Give your answer correct to one decimal place.

The diagram shows a triangular prism 𝐴𝐵𝐶𝐷𝐸𝐹

Angle 𝐵𝐴𝐹 = 90°
𝐴𝐵 = 27 cm and 𝐵𝐶 = 45 cm
Angle 𝐹𝐵𝐴 = 28°

𝑀 is the midpoint of 𝐸𝐹

Calculate the length of 𝑀𝐵

Give your answer correct to one decimal place.

Dr Frost 411g
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4 Exponential and Trigonometric Graphs
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The sketch graph shows a curve with equation 𝑦 = 𝑎𝑏௫

The curve passes through the points (0, 3.25) and (3, 87.75).
Calculate the value of 𝑎 and the value of 𝑏.

The sketch graph shows a curve with equation 𝑦 = 𝑎𝑏௫

The curve passes through the points (0, 2.75) and (2, 68.75).
Calculate the value of 𝑎 and the value of 𝑏.

Dr Frost 425a
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This graph shows a curve with equation 𝑦 = 𝑝𝑞௫

Calculate the value of 𝑝 and 𝑞.

This graph shows a curve with equation 𝑦 = 𝑝𝑞௫

Calculate the value of 𝑝 and 𝑞.

Dr Frost 425b
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At the start of an experiment, a petri dish contained 4,000,000
bacteria. After 4 days, there were 6,000,000 bacteria. It is 
assumed that the number of bacteria is given by the formula 
𝑁 = 𝑎𝑟௧ where 𝑁 is the number of bacteria, 𝑡 days after the 
start of the experiment. Calculate the number of bacteria 7
days after the start of the experiment, giving your answer 
to 3 significant figures.

At the start of an experiment, a petri dish contained 4,000,000
bacteria. After 5 days, there were 13,000,000 bacteria. It is 
assumed that the number of bacteria is given by the formula 
𝑁 = 𝑎𝑟௧ where 𝑁 is the number of bacteria, 𝑡 days after the 
start of the experiment. Calculate the number of bacteria 11
days after the start of the experiment, giving your answer 
to 3 significant figures.

Dr Frost 425c



Trigonometric Graphs

Page 147

360°270°180°90°60°45°30°0°Angle
(𝜽 Degrees)

sin(𝜃)

cos(𝜃)

tan(𝜃)
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Sketch the graph 𝑦 = cos(𝑥) for −360° ≤ 𝑥 ≤ 360°

Dr Frost 431a

Sketch the graph 𝑦 = sin(𝑥) for −360° ≤ 𝑥 ≤ 360°
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Sketch the graph 𝑦 = tan(𝑥) for −360° ≤ 𝑥 ≤ 360°

Dr Frost 431b



Key Features to Understand/Memorise

Page 151



Your TurnWorked Example

Page 152

Suppose we know that sin 30 = 0.5. By thinking about 
symmetry in the graph, work out:

a) sin 150 =

b) sin −30 =

c) sin 210 =

Suppose we know that sin 60 = ଷ
ଶ

. By thinking about 
symmetry in the graph, work out:

a) sin 240 =

b) sin 120 =

c) sin −60 =



Your TurnWorked Example
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Suppose we know that cos 60 = 0.5. By thinking about 
symmetry in the graph, work out:

a) cos(120) =

b) cos(−60) =

c) cos(240) =

Suppose we know that cos 30 = ଷ
ଶ

. By thinking about 
symmetry in the graph, work out:

a) cos(−30) =

b) cos(210) =

c) cos(150) =
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Suppose we know that tan 30 = ଵ
ଷ
. By thinking about 

symmetry in the graph, work out:

a) tan −30 =

b) tan 150 =

Suppose we know that tan 60 = 3. By thinking about 
symmetry in the graph, work out:

a) tan 120 =

b) tan −60 =



Extra Notes
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