Year 12 Revision Notes

C1 Module

Coordinate Geometry

Equation of a straight line is:
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Gradient when you have some coordinates :

Gradient = 
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This gives you the ‘m’ in the equation of a straight line.

Coordinate of the mid point of a line

is:        
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Parallel lines: if lines are parallel, then gradients will be the same.

Perpendicular lines: if lines are perpendicular, their gradients will multiply to -1.

This should be used for any lines, including tangents and normals. (they are straight lines so this equation is used)

Use this when you have 2 coordinates to work with. Call one of them 
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Mid point of a line joining 2 points – add up the 2 
[image: image6.wmf]x

coordinates the divide by 2. Then do the same for the 
[image: image7.wmf]y

coordinates.

When showing that 2 lines are parallel, write ‘as the gradients are equal, the lines are parallel.
Eg. Gradients could be 
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and 2 or -3 and 
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. When showing that 2 lines are perpendicular, once you’ve worked out the gradients, eg 
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and 2, write ‘as 
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x 2 = -1, the lines are perpendicular’.
Intersecting lines – to find the point where 2 lines intersect, solve the equations of the lines simultaneously.

Length of a line (or distance between 2 points):
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Surds
To simplify a surd, eg 
[image: image15.wmf]20


Find 2 numbers that multiply to 20, where one must be a square number. Square root the square number to simplify.
Simplify an expression with a single surd in the denominator, eg 
[image: image16.wmf]7
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. Multiply top and bottom by the surd (
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), then simplify where you can.

The equation of the line that is the x axis is y = 0 and the equation of the line that is the y axis is x = 0. When a line intersects (meets) the x axis, substitute y = 0 into line. Similarly

when a line meets the y axis, substitute x = 0.
Use 2 coordinates. Call one of them 
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)

1

1

,

y

x

and the other 
[image: image19.wmf](

)

2

2

,

y

x

.

e.g. 
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 = 
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e.g. 
[image: image25.wmf]80

 = 
[image: image26.wmf]5

16

´



   =  
[image: image27.wmf]16
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e.g. 
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Simplify an expression with more than one term in the denominator (of which at least one is a surd), eg 
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. As there is more than 1 term on a line, put in brackets so you get 
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. Multiply top and bottom by the denominator but with the opposite sign (here, + instead of -)

e.g. 
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  Use FOIL

= 
[image: image39.wmf]3

3

5

3

5

25

6

2

2

10

3

3

15

-

-

+

+

+

+


=
[image: image40.wmf]22

6

2

2

10

3

3

15

+

+

+


Notice that answer does not have a surd in the denominator.

Equation of a tangent or a normal.

These are straight lines so use the equation of a line. i.e.
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A tangent and normal are perpendicular to each other.

You will only usually be given a single coordinate to work with so to find ‘m’, the gradient you will have to use 
[image: image42.wmf]dx

dy

and substitute the x coordinate value.
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dy

gives you the gradient of the tangent.
For the normal, work out 
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 for the gradient of the tangent then find the tangent of the normal (perpendicular so gradients multiply to -1, see examples on page 2).
Then use 
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 as before.

Solving simultaneous equations
When you solve equations simultaneously, you are working out the coordinates of the points where the lines or curve meet.

If an equation has x to power 1 in it and no higher powers the equation is of a line. If an equation has x2 as highest power the equation is of a curve. 
If you solve equations of a line and a curve, if there are 2 coordinates it means that they meet in 2 places, if you get 1 coordinate it means the line is a tangent to the curve (meets once)
e.g find the gradient of the tangent to the curve 
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[image: image51.wmf]dx

dy

= 2(1) + 3 = 5.

Gradient of tangent is 5.
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 Use m = 5 and (1, 4)
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 (Equation of tangent)

For the normal, as gradient of tangent is 5, the gradient of the normal will be -
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 and (1, 4) in the equation 
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e.g. Solve 
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 simultaneously. Interpret your answer geometrically.
As 
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Rearrange: 
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Either x – 5 = 0 so x=5    ( sub these into
Or      x + 2 = 0 so x=-2    equation, get y)

When x=5, y=2x+3 = 13, so we get (5, 13)

When x=-2, y=-1 so we get (-2, -1).
Geometrically, this means that the line
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meet in 2 places,  (5, 13) and (-2, -1).

Stationary points
Find 
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dy

then solve 
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. This gives you the x coordinate of the stationary point(s).

Substitute x values into original equation to get the y coordinate(s)- now you will have the coordinates of any stationary points.

To determine the nature of stationary points, find  
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Transforming Graphs
You could be given the function 
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coordinates by 
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and leave the 
[image: image87.wmf]x

coordinates alone.
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coordinates alone.

Example: find the stationary points on the curve 
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      Divide everything by 3
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[image: image107.wmf](

)

12

6

3

6

,

3

2

2

-

=

+

-

=

-

=

dx

y

d

x


(-3, 14) is a maximum 

At 
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(1, -18) is a minuimum.


Notice that 
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Completing the square
(writing a quadratic expression in the form 
[image: image110.wmf](
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 is half the coefficient of 
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There can sometimes be a number other than 1 in front of 
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. In this case, we need to take this number as a factor, outside a bracket and so divide everything else by it.
Differentiation
When you work out 
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, you are working out the gradient of a function.
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In simple terms, multiply the power by the number in front, then decrease the power by 1.
If you have 
[image: image116.wmf]x

terms in the denominator, move them to the numerator and change the sign on the power.
Example 1
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32 is 9 so we need to -4 to get the 5.

Example 2

[image: image119.wmf]15

8

2

2

+

+

x

x


First divide by 2;
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Now complete the square in the bracket;


[image: image121.wmf](

)

ú

û

ù

ê

ë

é

+

+

2

7

2

2

2

x


22 is 4, write as 
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Example

Differentiate 
[image: image126.wmf]4

6

x

y

=


We get 
[image: image127.wmf]3

24

x

dx

dy

=



[image: image128.wmf]x

 is the same as 
[image: image129.wmf]2

1

x



[image: image130.wmf](

)

2

3

x

is the same as 
[image: image131.wmf]3

2

x


Example 2
Differentiate 
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Roots of quadratic equations
These questions are all about 
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In a quadratic equation 
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If the equation has:

· 2 real, distinct roots, then 
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In these questions, depending on how many roots there are, substitute 
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Example
Given that 
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Rearrange…
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Change signs, & inequality..
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Divide everything by 4….
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     Critical values are 
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Remainder/factor theorem

If you divide an expression by
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 then the remainder will be 
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If you are told that 
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 is a factor, it means that the remainder is still 
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If you have to factorise a cubic expression, if you are not given a factor then find one by substituting values into 
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 until you find one that makes the expression equal to 0.
If you are given a factor in the question, use this.
Divide the factor into the cubic expression (use the long division method). 

You will be left with a quadratic expression which you can factorise using PSN.

Binomial expansion 
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where 
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For values of n that are small you can work out the 
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Example

Find the remainder when 
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Remainder is 
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Remainder is 21.

eg.

If you substitute x=1 and 
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If the question says ‘factorise’, then leave your answer as

     (      )(      )(      )

If the question asks you to solve the equation then put each bracket equal to 0 in turn and solve – you will have 3 values of x.
Example

Expand 
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Differentiation by first principles
Here, although you will know what the answer is, you are being tested on whether or not you know the method so write it out line by line and do not take shortcuts.

· Change 
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· Multiply out any brackets.

· Cancel 
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from both sides (y on the left and whatever y is equal to on right hand side)

· Divide each term by 
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At this point cancel any terms that still have 
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Differentiate 
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Cancel y from both sides
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