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Week 9
Quadratic Sequences
Completing the Square
Factorising Quadratics
• Recognise quadratic sequences
• Find the general term of quadratic sequences
• Rewrite quadratic expressions by completing the square
• Identify turning points
• Factorise quadratics where the coefficient of 𝑥2 is ≠ 1
• Solve and sketch quadratic inequalities
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Week 9 Quadratic Sequences

Work out the formula for the 𝑛𝑡ℎ term of the following quadratic 
sequence

2,  10, 20, 32

Work out the formula for the 𝑛𝑡ℎ term of the following quadratic 
sequence

0, 7, 18, 33



Week 9 Quadratic Sequences

Work out the formula for the 𝑛𝑡ℎ term of the quadratic sequence 
and hence find the term that has value 424

6, 10, 16, 24



Week 9 Completing the Square

Write 𝑥2 − 6𝑥 in the form 𝑥 + 𝑎 2 + 𝑏 and thus write down the 
coordinate of the turning point of 𝑦 = 𝑥2 − 6𝑥

Write 𝑥2 − 3𝑥 + 1 in the form 𝑥 + 𝑎 2 + 𝑏 and thus write down 
the coordinate of the turning point of 𝑦 = 𝑥2 − 3𝑥 + 1

Write 2𝑥2 − 20𝑥 + 3 in the form 𝑥 + 𝑎 2 + 𝑏 and thus write down 
the coordinate of the turning point of 𝑦 = 2𝑥2 − 20𝑥 + 3



Week 9 Completing the Square

Write 𝑥2 − 8𝑥 in the form 𝑥 + 𝑎 2 + 𝑏 and thus write down the 
coordinate of the turning point of 𝑦 = 𝑥2 − 8𝑥

Write 𝑥2 − 7𝑥 + 2 in the form 𝑥 + 𝑎 2 + 𝑏 and thus write down 
the coordinate of the turning point of 𝑦 = 𝑥2 − 7𝑥 + 2

Write 3𝑥2 − 48𝑥 + 1 in the form 𝑥 + 𝑎 2 + 𝑏 and thus write down 
the coordinate of the turning point of 𝑦 = 3𝑥2 − 48𝑥 + 1



Week 9 Completing the Square

By completing the square, solve 𝑥2 + 5𝑥 − 2 = 0 (giving your answer 
in surd form)

By completing the square, solve 2𝑥2 + 8𝑥 − 1 = 0 (giving your answer 
in surd form)



Week 9 Factorising Harder Quadratics

1. Solve by factorising 2𝑥2 − 8𝑥 = 0

2. Solve by factorising 4𝑥2 − 25 = 0

3. Solve by factorising 2𝑥2 − 98 = 0

4. Solve by factorising 2𝑥2 − 3𝑥 − 9 = 0 



Week 9 Factorising Harder Quadratics

1. Solve by factorising 3𝑥2 − 𝑥 − 10 = 0

2. Solve by factorising 36𝑥2 − 25 = 0

3. Solve by factorising 10𝑥2 − 90 = 0

4. Solve by factorising 4𝑥2 − 12𝑥 + 5 > 0

5. Solve by factorising 2𝑥2 + 13𝑥 + 15 < 0 



Week 9 Simplifying Quadratic Fractions

Simplify fully 
6𝑥−2

𝑥2+6𝑥+5
÷

3𝑥2+11𝑥−4

2𝑥2+13𝑥+15

Solve 
12

𝑥+2
−

2

𝑥+1
= 3 



Week 9 Simplifying Quadratic Fractions

Simplify fully   
2𝑥2+7𝑥+6

𝑥2−4
×

𝑥2+7𝑥−18

2𝑥2−𝑥−6

Solve 
7

𝑥+1
+

4

2𝑥−9
= 1



Week 10
Circle Theorems
• Solve multi-step problems using circle theorems
• Prove circle theorems
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Week 10 Circle Theorems

𝑂

𝐴

𝐵

𝐶

70𝑜

𝐴, 𝐶 and 𝐵 are points on the circumference of the circle
𝐴𝑂𝐶 is a diameter of the circle
Work out the size of angle 𝐴𝐶𝐵

𝑂

𝑇

𝑅

𝑆

𝑄

𝑄, 𝑇, 𝑅 and 𝑆 are points on the circumference of the circle
Work out the size of angle 𝑆𝑄𝑅 and angle 𝑄𝑆𝑇

45𝑜

40𝑜

𝑂

𝐺

𝐻

𝐸

𝐹

𝐸, 𝐹, 𝐺 and 𝐻 are points on the circumference of the circle
Work out the size of angle 𝐸𝐻𝐺 and the value of 𝑥

80𝑜

3𝑥

2𝑥



Week 10 Circle Theorems

𝑂

𝑋

𝑌

𝑍

70𝑜

𝑍, 𝑋 and 𝑌 are points on the circumference of the circle, centre 𝑂
Work out the size of angle 𝑋𝑍𝑌

𝑂

𝑀

𝑁

𝑃

60𝑜

𝑀 and 𝑃 are points on the circumference of the circle, centre 𝑂
Work out the size of angle 𝑁𝑂𝑀

𝑂

𝑋

𝑌

𝑍

40𝑜

𝑍, 𝑋 and 𝑌 are points on the circumference of the circle, centre 𝑂
Work out the size of angle 𝑋𝑂𝑌



Week 10 Circle Theorems

𝑂

𝑀

𝑁

𝑃

40𝑜

𝑀 and 𝑃 are points on the circumference of a circle, centre 𝑂
𝑀𝑁 and 𝑃𝑁 are tangents to the circle
Angle 𝑀𝑁𝑃 = 40o

Find the size of angle 𝑂𝑃𝑀

𝑊

𝑂 𝑋

𝑌

𝑍 21𝑜

𝑍, 𝑊 and 𝑌 are points on the circumference of a circle, centre 𝑂
𝑊𝑋 and 𝑌𝑋 are tangents to the circle
Angle WXO = 21o

Find the size of angle 𝑊𝑍𝑌



Week 10 Circle Theorems

𝑂

𝐺

𝐹
𝐻

25𝑜

𝑂

𝑦

𝐴 𝐶
𝐵

𝐷𝐹

49𝑜

𝑂

𝐺 and 𝐹 are points on the circumference of a circle, centre 𝑂
𝐹𝐻 is a tangent to the circle
Angle FGH = 25o

Find the size of angle 𝐺𝐻𝐹

𝐵, 𝐷 and 𝐹 are points on the circumference of a circle, centre 𝑂
𝐴𝐵𝐶 is a tangent to the circle
Angle 𝐶𝐵𝐷 = 49o

i) Find the size of angle 𝐵𝐹𝐷
ii) Find the size of angle 𝑂𝐵𝐷



Week 10 Circle Theorems

𝑂

𝐺

𝐻

𝐸

𝐹

112𝑜

𝑥

𝐹, 𝐺, 𝐻 and 𝐸 are points on the circumference of the circle, centre 𝑂
Angle 𝐹𝐸𝐻 = 112𝑜

Find the size of angle 𝑥

𝐴, 𝐵 and 𝐶 are points on the circumference of a circle, centre 𝑂
Angle 𝐵𝐶𝐴 and angle 𝐵𝐴𝐶 are in the ratio 4: 5
Find the size of angle 𝐵𝐶𝐴 and angle 𝐵𝐴𝐶

𝑂

𝐴

𝐵

𝐶



Week 10 Circle Theorems

𝐹, 𝐷, 𝑎𝑛𝑑 𝐵 are points on the circumference of the circle, centre 𝑂
𝐴𝐵𝐶 is tangent to the circle
Angle 𝐹𝐷𝑂 = 32𝑜

Angle 𝐷𝐵𝐶 = 49𝑜

Find the size of angle 𝐹𝐵𝑂
𝑂

𝑦

𝐴 𝐶
𝐵

𝐷𝐹

49𝑜

𝑂

32𝑜

𝑂

𝑋

𝑌44𝑜

𝑍

𝑍, 𝑋, 𝑎𝑛𝑑 𝑌 are points on the circumference of the circle, centre 𝑂
Angle 𝑋𝑌𝑂 = 44𝑜

Find the size of angle 𝑋𝑍𝑌



Week 10 Circle Theorems

𝑂

30𝑜

𝑋
𝑍

𝑌

𝑊

𝑊, 𝑌 and 𝑍 are points on the circumference of a circle, centre 𝑂
𝑂𝑌𝑋 is a straight line and 𝑊𝑋 is a tangent to the circle
Given that angle 𝑂𝑋𝑊 = 30𝑜 find the size of angle 𝑊𝑍𝑌



Week 10 Circle Theorems

𝑊

𝑂 𝑋

𝑌

𝑍

𝑊, 𝑍 and 𝑌 are points on the circumference of the circle, centre 𝑂
𝑂𝑊 and 𝑂𝑌 are both radii of length 10cm
𝑊𝑋 and  𝑌𝑋 are both tangents to the circle
Given that 𝑂𝑋 = 20𝑐𝑚, find the arc length 𝑊𝑍𝑌



Week 10 Circle Theorems

𝑂𝐺

𝐹
𝐻

𝐺 and 𝐹 are points on the circumference of the circle, centre 𝑂
𝐹𝐻 is tangent to the circle
𝐺𝑂𝐹 is a straight line
Angle 𝐹𝐺𝑂 = 𝑦𝑜

Find the size of angle 𝐺𝐻𝐹 in terms of 𝑦



Week 10 Circle Theorems

𝐹, 𝐸, 𝐷, 𝑎𝑛𝑑 𝐵 are points on the circumference of the circle, centre 𝑂
𝐴𝐵𝐶 is tangent to the circle
Show that 𝑥 − 𝑦 = 90

𝑂

𝑦

𝐴 𝐶
𝐵

𝐷

𝐸

𝐹 𝑦
𝑥



Week 10 Circle Theorem Proofs

𝑂

𝑋

𝑌

𝑍

𝑋, 𝑌 and 𝑍 are points on the circumference of a circle, centre 𝑂
Prove that angle 𝑋𝑂𝑌 is twice that of angle 𝑋𝑍𝑌
Do not use any circle theorems in your proof



Week 10 Circle Theorem Proofs

𝑂

𝐴

𝐵

𝐶

𝐴, 𝐵 and 𝐶 are points on the circumference of a circle, centre 𝑂
𝐶𝑂𝐴 is a diameter of the circle
Prove that angle 𝐴𝐵𝐶 is 90𝑜

Do not use any circle theorems in your proof



Week 10 Circle Theorem Proofs

𝑇, 𝑅, 𝑆 and 𝑄 are points on the circumference of a circle, centre 𝑂
Prove that angle 𝑆𝑄𝑅 and angle 𝑅𝑇𝑆 are equal

𝑂

𝑇

𝑅

𝑆

𝑄



Week 10 Circle Theorem Proofs

𝑂

𝐺

𝐻

𝐸

𝐹

𝐸, 𝐹, 𝐺 and 𝐻 are points on the circumference of a circle, centre 𝑂
Prove that angle 𝐺𝐹𝐸 and angle 𝐺𝐻𝐸 sum to 180𝑜



Week 10 Circle Theorem Proofs

𝑂

𝑦

𝐴 𝐶
𝐵

𝐷

𝐹

𝑂

𝐵, 𝐷 and 𝐹 are points on the circumference of a circle, centre 𝑂
𝐴𝐵𝐶 is a tangent to the circle
Prove that angle 𝐶𝐵𝐷 and angle 𝐵𝐹𝐷 are equal



Week 11
Vector Proofs
• Show that vectors are parallel
• Show that vectors are collinear
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Week 11 Vector Proofs

𝑂

𝐵

𝐴

𝑂𝐴 = 𝒂

𝑂𝐵 = 𝒃
𝑃 is the point on 𝐵𝐴, where BP: 𝑃𝐴 = 1: 2

Show that 𝑂𝑃 can be written in the form
𝑘(𝒂 + 2𝒃) where the value of 𝑘 is 
to be found



Week 11 Vector Proofs

𝑂

𝐵

𝐴

𝑂𝐴 = 2𝒂

𝑂𝐵 = 3𝒃
𝑃 is the point on 𝐵𝐴, where BP: 𝑃𝐴 = 3: 4

Show that 𝑂𝑃 can be written in the form
𝑘(𝒂 + 2𝒃) where the value of 𝑘 is 
to be found



Week 11 Vector Proofs

𝐴 𝐵

𝐶𝐷

𝐴𝐵𝐶𝐷 is a trapezium

𝐷𝐴 = 𝟑𝒂

𝐴𝐵 = 𝟑𝒃

𝐷𝐶 = 2𝐴𝐵
𝑀 is the midpoint of 𝐷𝐵
Show that 𝐴𝑀 is parallel to 𝐵𝐶



Week 11 Vector Proofs

𝐹
𝑂

𝐴 𝐵

𝐶

𝐷𝐸

𝐴𝐵𝐶𝐷𝐸𝐹 is a regular hexagon with centre 𝑂

𝑂𝐴 = 𝒂

𝑂𝐵 = 𝒃
𝑀 is the midpoint of 𝐶𝐷
𝐸𝐷 has been extended to the point 𝐺 where 𝐸𝐷: 𝐷𝐺 = 3: 2
Prove that A, M and 𝐺 are on the same straight line



Week 11 Vector Proofs

𝑂

𝐴 𝐶

𝐵

𝑂𝐴𝐵𝐶 is a parallelogram

𝑂𝐴 = 𝒂

𝑂𝐵 = 𝒃
𝑃 is the point on 𝑂𝐶 where 𝑂𝑃: 𝑃𝐶 = 2: 1
𝑀 is the midpoint of 𝐵𝐶
Prove that A, P and 𝑀 are on the same straight line



Week 11 Vector Proofs

𝑂

𝐴 𝐶

𝐵

𝑂𝐴𝐵𝐶 is a parallelogram

𝑂𝐴 = 3𝒂

𝑂𝐵 = 4𝒃
𝑀 is the midpoint of 𝐴𝐵
𝑂𝐵𝐷 is a straight line where 𝑂𝐵: 𝐵𝐷 = 2: 5

Given that 𝑀𝐷 = 𝑘𝒃 −
3

2
𝒂 find the value of 𝑘



Week 11 Vector Proofs

𝑂

𝐵

𝐴

𝐺𝑂𝐴 = 2𝒂

𝑂𝐵 = 2𝒃
𝐶 is the midpoint of 𝑂𝐴

𝑂𝐵 =
2

5
𝑂𝐺

𝐹 is a point on 𝐵𝐴

𝐵𝐹 = 𝑘𝐵𝐴
𝐶𝐹𝐺 is a straight line
Find the value of 𝑘



Week 11 Vector Proofs

𝑂𝐴 = 𝒂

𝑂𝐵 = 𝒃
𝐶 is the midpoint of 𝐴𝐵
𝑂𝐸: 𝐸𝐶 = 4: 3
Work out the ratio of 𝑂𝐷: 𝐷𝐵

𝑂

𝐴

𝐶

𝐷
𝐵

𝐸



Week 11 Vector Proofs

𝐴 𝐵

𝐶𝐷

𝐴𝐵𝐶𝐷 is a quadrilateral

𝐴𝐵 = 𝒂

𝐵𝐶 = 𝒃

𝐷𝐴 = 𝒂 − 𝒃
𝐸 is the midpoint of 𝐵𝐶
𝐹 lies on the point 𝐷𝐸
𝐷𝐹: 𝐹𝐸 = 𝑛: 1
𝐴𝐹𝐶 is a straight line
Find the value of 𝑛



Week 11 Vector Proofs

𝑂

𝐴

𝐶

𝐵

𝑂𝐴𝐵𝐶 is a parallelogram

𝑂𝐶 = 𝒄

𝑂𝐵 = 𝒃
𝐷 is the point on 𝑂𝐶 where 𝑂𝐷: 𝐷𝐶 = 1: 3
𝐸 is the point on 𝑂𝐵 where 𝑂𝐸: 𝐸𝐵 = 1: 2
Work out, in its simplest form, the ratio 𝐴𝐷: 𝐴𝐸



Week 12
Parallel/Perpendicular Lines
Equations of Tangents
• Apply properties of parallel and perpendicular lines to find unknown 

straight-line equations
• Find the equation of a tangent line
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Week 12 Equations of Lines

Find the equation of the straight line passing through (2, −3) parallel 
to 4𝑥 + 2𝑦 = 8 giving your answer in the form 𝑎𝑦 + 𝑏𝑥 + 𝑐 = 0

Line 𝐴 passes through (0,3) and −2,8
Line 𝐵 is perpendicular to line 𝐴 and passes through (5, −5)
Find the equation of line 𝐵 giving your answer in the form 
𝑎𝑦 + 𝑏𝑥 + 𝑐 = 0 



Week 12 Equations of Lines

Line 𝐴 has equation 3𝑥 − 5𝑦 − 20 = 0
i. Find the gradient of the line
ii. Line 𝐴 intersects the 𝑥-axis at 𝐹 and the 𝑦-axis at 𝐺 

find the midpoint of 𝐹𝐺



Week 12 Equations of Lines

Line 𝐴 passes through (2,8) and 4,5
Line 𝐵 is the perpendicular bisector of Line 𝐴
Find the equation of Line 𝐵 in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐



Week 12 Equations of Lines

A line of gradient −4 passes through the points (−4,7) and (𝑎, 5)
Find the value of 𝑎

A line passes through (1,5) and (5,7)
Another line passes through (−1,7) and (2, 𝑎)
Find the value of 𝑎 if:
i. The lines are parallel
ii. The lines are perpendicular



Week 12 Equations of Lines

A triangle 𝐴𝐵𝐶 has points 𝐴 3,11 , 𝐵(−9,7) and 𝐶(−7,1)
Prove that the angle 𝐴𝐵𝐶 is a right angle



Week 12 Equations of Lines

A circle has centre (3,6)
The point 𝐴(11,9) lies on the circumference of the circle
Find the equation of the tangent to the circle at 𝐴

A circle has equation 𝑥2 + 𝑦2 = 17
Point 𝑃(1,4) lies on the circle 
Find the equation of the tangent to the circle at point 𝑃



Week 12 Equations of Lines

Line 𝐴 is tangent to the circle 𝑥2 + 𝑦2 = 13 at point 𝑃(2,3) 
Line 𝐴 crosses the 𝑦-axis at point 𝐹
Find the area of triangle 𝑂𝑃𝐹



Week 12 Equations of Lines

Line 𝐴 has equation 2𝑦 + 4𝑥 = 6
Line 𝐵 passes through (5,6) and is perpendicular to Line 𝐴
Line 𝐵 crosses the 𝑥-axis at 𝐹 and the 𝑦-axis at 𝐺 
Given that 𝑂 is the origin, find the area of triangle 𝑂𝐹𝐺



Week 12 Equations of Lines

Line 𝐴 has equation 2𝑥 + 3𝑦 = 26
Line 𝐵 passes through the origin 𝑂 and is perpendicular to Line 𝐴
Line 𝐴 intersects the 𝑥-axis at 𝐹
Line 𝐴 and Line 𝐵 intersect at 𝐶
Find the area of triangle 𝑂𝐹𝐶
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