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Vectors – the basics:

A vector has magnitude (how long it is) and direction.

Column Vector: !
"  where ! is movement right or left and " is 

movement up or down. Right and up are taken to be positive.

Writing Vectors
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Vectors – the basics:
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Vectors – the basics:
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Example           Your Turn
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Example           Your Turn



7

Example           Your Turn
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Example           Your Turn
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Example           Your Turn
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Example           Your Turn
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The ‘Two Parter’ Exam Question

Many exams questions follow a two-part format:
a) Find a relatively easy vector using skills from Lesson 1.
b) Find a harder vector that uses a fraction of your vector from part (a).
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Your Turn                                                    Your Turn
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Example         
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Your Turn
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Example         
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          Your Turn       Your Turn
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Proving Three Points form a Straight Line
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Example         
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Your Turn
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Vector Proofs
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Example         
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Your Turn



23

Example         
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Equation of a circle 
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Example           Your Turn
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Example           Your Turn
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KS446 c, d , g and h – Fill in the blanks
# Equation Radius (simplified exact 

form)
Circumference 
(exact)

Area (exact)

1 !! + #! = 9

2 !! + #! = 9!

3 !! + #! = 144

4 !! + #! = 14

5 !! + #! = 180

6 !! + #! = *!

7 !! + #! = 8

8 !! + #! = 11

9 !! + #! = 2 3

10 !! + #! = -
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KS446 c, d , g and h – Fill in the blanks
# Equation Radius (simplified exact 

form)
Circumference 
(exact)

Area (exact)

11 !! + #! = 10	/

12 !! + #! = 28	/

13 !! + #! = 100	/

14 !! + #! = /

15 !! + #! = 0	/

16 !! + #! = 49	/

17 !! + #! = 100	/

18 !! + #! = 400	/

19 !! + #! = 50	/

20 !! + #! = 0!	/
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Fill in the Gaps
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Example           Your Turn
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Example         
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Your Turn
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Tangent to Circles

As always, to get an equation of a line we need:
• A point (we have that!)
• The gradient.

There’s only ONE thing you need to remember for this topic, related to 
finding the gradient of the tangent:

The tangent is perpendicular to the radius.

Gradient of line Gradient of perpendicular line
3
−4
1
2
−34
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Equations of Tangents to Circles 

Question Radius Sketch 

Gradient of 

radius at 

point 

Gradient of 

tangent at 

point 

Equation of tangent at point 

Example: Find the equation of the 

tangent to          at       
5 

 

 
 
  

 
 
     

 
   

  
  

1. Find the equation of the tangent to 

        at       
     

2. Find the equation of the tangent to 

          at the point on the 

circumference with  -coordinate 6 

and a positive  -coordinate 

     

3. Find the equation of the tangent to 

         at        
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4. Find the equation of the tangent to 

ଶݔ  ଶݕ െ ʹͲ ൌ Ͳ at ሺെͶǡെʹሻ 
     

5. Find the equation of the tangent to 

ଶݔ  ଶݕ ൌ ͳ͵ at the point on the 

circumference with ݔ-coordinate 3 

and a negative ݕ-coordinate 

     

6. Find the equation of the tangent to 

the circle with centre ሺͲǡ Ͳሻ and 

diameter ξ͵ʹ at the point�ሺʹǡ ʹሻ 

     

7. Find the equation of the tangent to 

ଶݔ  ଶݕ ൌ ʹͷ at the point ሺͷǡ Ͳሻ 
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Example         
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Your Turn



39

Example         
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Your Turn
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Example         
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Your Turn
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Non-Linear Simultaneous Equations
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Example           Your Turn

Solve the following pair of simultaneous 
equations:

!" = 2
" = ! + 1

Solve the following pair of simultaneous 
equations:

!" = 2
" = ! − 1
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Example           Your Turn
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Example           Your Turn
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Example           Your Turn
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Graphical Simultaneous Equations
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Example           Your Turn
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Example         

Solve, using a graphical approach, the simultaneous equations: 
2! − " = 8
! − " = 1	
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Your Turn

Solve, using a graphical approach, the simultaneous equations: 
−2! + " = 1
! + " = 10	
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Example         
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Your Turn
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Algebraic Proof
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KEY SKILLS WHICH YOU NEED FOR THIS TOPIC

YOU NEED TO GO 
THROUGH ALL OF 

THESE
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Example           Your Turn
Prove that 4, − 3 + 2, − 9      is a multiple of 3 for all real 
integers ,

Prove that 4, − 3 + 10, − 11 is a multiple of 7 for all 
real integers ,
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Example           Your Turn

Prove that the sum of five consecutive integers is a 
multiple of 5.

Prove that the sum of three consecutive integers is a multiple 
of 3.
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Example           Your Turn
Prove that the product of two odd numbers is an odd 
number.

Prove that the product of two even numbers is an even 
number.
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Example           Your Turn

Prove algebraically that        ,# − 2 − , − 2 # is always 
even, given , is an integer greater than 1

Prove algebraically that 2, + 1 # − (2, + 1) is an even 
number
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Example           Your Turn

Prove that , − 1 # + ,# + , + 1 # is two more than 
a multiple of 3 for all positive integer values of ,

Prove that , + 1 # − ,# is one more than a multiple of 
2 for all positive integer values of ,
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Example           Your Turn

Prove that 2, + 3 # − 2, − 3 # is a multiple of 8 for all 
positive integer values of ,

Prove that 3, + 2 # − 3, − 2 # is a multiple of 8 for 
all positive integer values of ,
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Example           Your Turn

Prove algebraically that the difference between two different 
odd numbers is an even number.

Prove algebraically that the difference between two different 
even numbers is an even number.
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Example           Your Turn

Prove that the product of four consecutive integers is 
always a multiple of 8

Prove that the product of three consecutive integers is 
always a multiple of 6
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Example           Your Turn

Prove that, for all positive values of ,, $%&
!' $'# !

#$!%$ = (
) 

where 4 and 5 are integers or variables.
Prove that, for all positive values of ,, $%#

!' $%* !

#$!%&$ = (
) 

and find the integers 4 and 5



69

Example           Your Turn
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Example           Your Turn
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Example           Your Turn



73

Geometric Sequences
A geometric sequence, also known as a geometric progression, is a sequence of numbers where 
each term after the first is found by multiplying the previous one by a fixed, non-zero number 
called the common ratio.

nth term of Geometric Sequences

3	×	5"#$

- = first term
* = common ratio
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Example           Your Turn

Write down the first term and common 
ratio of the following geometric 
sequences:

a)  4, 12, 36, 108
b)  4,−12, 36, −108
c)  108, 36, 12, 4
d) 7, 7, 7 7, 49

Write down the first term and common 
ratio of the following geometric 
sequences:

a)  5, 20, 80, 320
b)  5,−20, 80, −320
c)  320, 80, 20, 5
d) 3, 3, 3 3, 9
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Example           Your Turn

Generate the first 5 terms of the 
following geometric sequences:

a)  3$'*
b)  4	×	3$'*

Generate the first 5 terms of the 
following geometric sequences:

a)  4$'*
b)  5	×	4$'*
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Quadratic Sequences
A quadratic sequence is a sequence of numbers where the second difference is constant.

The 6th term of a quadratic sequence has the form -6! + 76 + 8 where	-, 7 and 8 are numbers and 
- ≠ 0
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Example           Your Turn

Generate the first 5 terms of the 
following quadratic sequence:

a)  ,# − 5
b)  3,# − 5
c)  3,# + 2, − 5

Generate the first 5 terms of the 
following quadratic sequence:

a)  ,# + 5
b)  3,# + 5
c)  3,# − 2, + 5
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The nth term method 
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Example           Your Turn

Find the nth term of the following 
quadratic sequence:

a)  4, 7, 12, 19, 28, …
b)  4, 16, 36, 64, 100,…

Find the nth term of the following 
quadratic sequence:

a)  −2, 1, 6, 13, 22, …
b)  0.5, 2, 4.5, 8, 12.5, …
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Why is ‘!’ half the second difference?

Consider the general quadratic sequence -6! + 76 + 8

• We substitute 6 = 1	to get the first term:
- 1 2+ 7(1) + 8 = - + 7 + 8

• We substitute 6 = 2	to get the first term:
- 2 2+ 7(2) + 8 = 4- + 27 + 8

• We substitute 6 = 3	to get the first term:
- 3 2+ 7(3) + 8 = 9- + 37 + 8

• We substitute 6 = 4	to get the first term:
- 4 2+ 7(4) + 8 = 16- + 47 + 8

Finding the first and second differences we get:

• - is half the second difference.
• 8 is the zeroth term.
• 7 can be found by substitution.
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Example           Your Turn

Find the nth term of the following 
sequence:

−4,−1, 4, 11, 20

Find the nth term of the following 
sequence:

6, 9, 14, 21, 30
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Example           Your Turn

Find the nth term of the following 
sequence:

−2, 7, 22, 43, 70

Find the nth term of the following 
sequence:

8, 17, 32, 53, 80
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Example           Your Turn

Find the nth term of the following 
sequence:

0, 11, 28, 51, 80

Find the nth term of the following 
sequence:

6, 13, 26, 45, 70


