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INTRODUCTION TO A LEVEL MATHS AT TGS
Congratulations for choosing to study Mathematics in the sixth form at Tolworth Girls’ School and Sixth Form.  In Year 12 and 13 you will study Pure, Statistics and Mechanics to complete your A Level Maths.  Some students find the transition from GCSE to A Level challenging and find that some of 8-9 grade GCSE topics were difficult or it may not have covered these topics in great detail in year 11. In order that you make the best possible start to the course, we have prepared this booklet covering some of these topics. 
At the beginning of the course in September you will be asked to complete a Skills Test which will consist of topics from GCSE (mainly 7/8/9 topics).  Based on the results you will then be provided a Personalised Learning Checklist (PLC) highlighting areas for development along with this booklet. 
It is vital that you finish all the questions in this booklet that are highlighted in your PLC - you will need to have a good understanding of these topics in order to develop a sound understanding of Pure and Statistics.

You KS5 teachers will be monitoring your progress in the topics that are covered in this booklet over first half term. You will be expected to have this booklet in every lesson and show evidence that you are address any areas for development highlighted in you PLCs. 

We hope that you will use this introduction to give you a good start to your AS work and that it will help you enjoy and benefit fully from the course.   

Mrs Mauvis (Assistant Director of Mathematics – Teaching and Learning)
You may also find the following useful:

· www.mymaths.co.uk
· https://www.mathswatch.com/ (please ask for login details if you don’t have any)
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Chapter 1:  LINEAR EQUATIONS

When solving an equation, you must remember that whatever you do to one side must also be done to the other.  You are therefore allowed to

· add the same amount to both side

· subtract the same amount from each side

· multiply the whole of each side by the same amount

· divide the whole of each side by the same amount.

If the equation has unknowns on both sides, you should collect all the letters onto the same side of the equation.

If the equation contains brackets, you should start by expanding the brackets.

A linear equation is an equation that contains numbers and terms in x.  A linear equation does not contain any 
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 terms.

Example 1:  Solve the equation 
64 – 3x = 25

Solution:  There are various ways to solve this equation.  One approach is as follows:

Step 1:  Add 3x to both sides (so that the x term is positive):

64 = 3x + 25 

Step 2:  Subtract 25 from both sides:




39 = 3x
Step 3:  Divide both sides by 3:




13 = x
So the solution is x = 13.

Example 2:  Solve the equation 6x + 7 = 5 – 2x.

Solution:

Step 1: Begin by adding 2x to both sides



8x + 7 = 5

(to ensure that the x terms are together on the same side)

Step 2:  Subtract 7 from each side:




8x = -2

Step 3:  Divide each side by 8:




x = -¼   

Exercise 1.1:  Solve the following equations, showing each step in your working:
1)
2x + 5 = 19


2)  5x – 2 = 13



3)  11 – 4x = 5

4)
5 – 7x = -9


5)  11 + 3x = 8 – 2x 


6)  7x + 2 = 4x – 5

Example 3:  Solve the equation
2(3x – 2) = 20 – 3(x + 2)

Step 1:  Multiply out the brackets:

6x – 4 = 20 – 3x – 6 

(taking care of the negative signs)

Step 2:  Simplify the right hand side:

6x – 4 = 14 – 3x
Step 3:  Add 3x to each side:


9x – 4 = 14

Step 4:  Add 4:



9x = 18

Step 5:  Divide by 9:



x = 2

Exercise 1.2:  Solve the following equations.
1)
5(2x – 4) = 4




2)
4(2 – x) = 3(x – 9)

3)
8 – (x + 3) = 4




4)  
14 – 3(2x + 3) = 2

EQUATIONS CONTAINING FRACTIONS

When an equation contains a fraction, the first step is usually to multiply through by the denominator of the fraction.  This ensures that there are no fractions in the equation.

Example 4:  Solve the equation  
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Solution:

Step 1:  Multiply through by 2 (the denominator in the fraction):
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Step 2:  Subtract 10:






y = 12

Example 5:  Solve the equation  
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Solution:  

Step 1:  Multiply by 3 (to remove the fraction)
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Step 2:  Subtract 1 from each side


2x = 14

Step 3:  Divide by 2




x = 7

When an equation contains two fractions, you need to multiply by the lowest common denominator.

This will then remove both fractions.

Example 6:  Solve the equation  
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Solution:  

Step 1:  Find the lowest common denominator:  


The smallest number that both 4 








and 5 divide into is 20.  

Step 2:  Multiply both sides by the lowest common denominator
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Step 3:  Simplify the left hand side:
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5(x + 1) + 4(x + 2) = 40

Step 4:  Multiply out the brackets:




5x + 5 + 4x + 8 = 40

Step 5:  Simplify the equation:




9x + 13 = 40

Step 6:  Subtract 13






9x = 27

Step 7:  Divide by 9:






x = 3

Example 7:  Solve the equation  
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Solution:  The lowest number that 4 and 6 go into is 12.  So we multiply every term by 12:
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Simplify
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Expand brackets
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Simplify
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Subtract 10x
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Add 6



5x = 24

Divide by 5


x = 4.8

Exercise 1.3:  Solve these equations

1)
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2)
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Exercise 1.3 (continued)

5)
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Chapter 2:  CHANGING THE SUBJECT OF A FORMULA
We can use algebra to change the subject of a formula.  Rearranging a formula is similar to solving an equation; we must do the same to both sides in order to keep the equation balanced.

Example 1:
Make x the subject of the formula  y = 4x + 3.

Solution:




y = 4x + 3

Subtract 3 from both sides:


y – 3 = 4x
Divide both sides by 4;
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So 
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 is the same equation but with x the subject.

Example 2:
Make x the subject of y = 2 – 5x
Solution:
Notice that in this formula the x term is negative.







y = 2 – 5x
Add 5x to both sides



y + 5x = 2

(the x term is now positive)

Subtract y from both sides


5x = 2 – y
Divide both sides by 5
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Example 3:
The formula 
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 is used to convert between ° Fahrenheit and ° Celsius.

We can rearrange to make F the subject.
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Multiply by 9
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(this removes the fraction)

Expand the brackets
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Add 160 to both sides
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Divide both sides by 5
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Therefore the required rearrangement is
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Exercise 2.1
Make x the subject of each of these formulae:

1)
y = 7x – 1




2)
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5. Make cos C the subject of the formula c2 = a2 + b2 – 2ab cos C.

6. Make x the subject of the following equations.


(a)
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Rearranging equations involving squares and square roots

Example 4:  Make x the subject of 
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Solution:
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Subtract 
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 from both sides:
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(this isolates the term involving x)

Square root both sides:
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Remember that you can have a positive or a negative square root.  We cannot simplify the answer any more.

Example 5:  Make a the subject of the formula  
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Solution:
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Multiply by 4
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Square both sides
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Multiply by h:
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Divide by 5:
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Exercise 2.2:

Make t the subject of each of the following

1)
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More difficult examples

Sometimes the variable that we wish to make the subject occurs in more than one place in the formula.  In these questions, we collect the terms involving this variable on one side of the equation, and we put the other terms on the opposite side.

Example 6:
Make t the subject of the formula 
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Solution:
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Start by collecting all the t terms on the right hand side:

Add xt to both sides:
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Now put the terms without a t on the left hand side:

Subtract b from both sides:
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Factorise the RHS:
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Divide by (y + x):
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So the required equation is 
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Example 7:  Make W the subject of the formula 
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Solution:  This formula is complicated by the fractional term.  We begin by removing the fraction:

Multiply by 2b:
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Add 2bW to both sides:
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      (this collects the W’s together)

Factorise the RHS:
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Divide both sides by a + 2b:


   
[image: image66.wmf]2

2

bT

W

ab

=

+


Exercise 2.3
Make x the subject of these formulae:

1)
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2)
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Chapter 3:  EXPANDING BRACKETS

To remove a single bracket, we multiply every term in the bracket by the number or the expression on the outside:

Examples
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1)

3 (x  +  2y) 
= 3x + 6y
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2)

-2(2x - 3) 
= (-2)(2x) + (-2)(-3)





= -4x + 6



To expand two brackets, we must multiply everything in the first bracket by everything in the second bracket.  We can do this in a variety of ways, including


*  the smiley face method


*  FOIL  (Fronts  Outers  Inners  Lasts)

*  using a grid.

Examples:



1)

(x + 1)(x + 2)
= x(x + 2) + 1(x + 2)
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or



(x +1)(x + 2)
= x2 + 2 + 2x + x

         








= x2 + 3x +2













or  

	
	x
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2)

(x - 2)(2x + 3)
= x(2x + 3) - 2(2x +3)










= 2x2 + 3x – 4x - 6












= 2x2 – x – 6
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or



(x - 2)(2x + 3) = 2x2 – 6 + 3x – 4x = 2x2 – x – 6
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EXERCISE 3.1 
Multiply out the following brackets and simplify.
1. 
7(4x + 5)

2. 
-3(5x - 7)

3. 
5a – 4(3a - 1)

4. 
4y + y(2 + 3y)

5. 
-3x – (x + 4)

6. 
5(2x - 1) – (3x - 4)

7. 
(x + 2)(x + 3)

8. 
(t - 5)(t - 2)

9. 
(2x + 3y)(3x – 4y)

10. 
4(x - 2)(x + 3)

11. 
(2y - 1)(2y + 1)

12. 
(3 + 5x)(4 – x)
Two Special Cases

Perfect Square: 




Difference of two squares:

(x + a)2  = (x + a)(x + a) = x2 + 2ax + a2

(x - a)(x + a)
= x2 – a2
(2x - 3)2  = (2x – 3)(2x – 3) = 4x2 – 12x + 9

(x - 3)(x + 3)
= x2 – 32









= x2 – 9

EXERCISE 3.2 
Multiply out

1. 
(x - 1)2
2. 
(3x + 5)2
3. 
(7x - 2)2
4. 
(x + 2)(x - 2)

5. 
(3x + 1)(3x - 1)

6. 
(5y - 3)(5y + 3)
Chapter 4:  FACTORISING
Common factors

We can factorise some expressions by taking out a common factor.

Example 1:
Factorise 12x – 30

Solution:
6 is a common factor to both 12 and 30.  We can therefore factorise by taking 6 


outside a bracket:




12x – 30 = 6(2x – 5)

Example 2:
Factorise 6x2 – 2xy
Solution:
2 is a common factor to both 6 and 2.  Both terms also contain an x.  



So we factorise by taking 2x outside a bracket.




6x2 – 2xy = 2x(3x – y)

Example 3:
Factorise  9x3y2 – 18x2y
Solution:
9 is a common factor to both 9 and 18.



The highest power of x that is present in both expressions is x2.



There is also a y present in both parts. 



So we factorise by taking 9x2y outside a bracket:




9x3y2 – 18x2y = 9x2y(xy – 2)

Example 4:  
Factorise 3x(2x – 1) – 4(2x – 1)

Solution:
There is a common bracket as a factor.  



So we factorise by taking (2x – 1) out as a factor.



The expression factorises to (2x – 1)(3x – 4)

Exercise 4.1
Factorise each of the following

1)
3x + xy
2) 
4x2 – 2xy
3)
pq2 – p2q
4)
3pq  - 9q2
5)
2x3 – 6x2
6)
8a5b2 – 12a3b4
7)
5y(y – 1) + 3(y – 1)

Factorising quadratics

Simple quadratics:  Factorising quadratics of the form 
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The method is:

Step 1:  Form two brackets
(x  …   )(x  …  )

Step 2:  Find two numbers that multiply to give c and add to make b.  These two numbers get written at the other end of the brackets.
Example 1:  Factorise x2 – 9x – 10.

Solution:  We need to find two numbers that multiply to make -10 and add to make -9.  These numbers are -10 and 1.

Therefore  x2 – 9x – 10 = (x – 10)(x + 1).

General quadratics: Factorising quadratics of the form 
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The method is:

Step 1:  Find two numbers that multiply together to make ac and add to make b.

Step 2:  Split up the bx term using the numbers found in step 1.

Step 3:  Factorise the front and back pair of expressions as fully as possible.

Step 4:  There should be a common bracket.  Take this out as a common factor.
Example 2:  Factorise 6x2 + x – 12.

Solution:  We need to find two numbers that multiply to make 6 × -12 = -72 and add to make 1.  These two numbers are -8 and 9.

Therefore, 
6x2 + x – 12 =  6x2 - 8x  + 9x – 12
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        = 2x(3x – 4) + 3(3x – 4)

(the two brackets must be identical)




        = (3x – 4)(2x + 3)

Difference of two squares:  Factorising quadratics of the form 
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Therefore:
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Also notice that:
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And then
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Factorising by pairing

We can factorise expressions like 
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     = (2x + y)(x – 1)

Exercise 4.2
Factorise

1)
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(Factorise by taking out a common factor)

5)
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Chapter 5:  SOLVING QUADRATIC EQUATIONS

A quadratic equation has the form
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There are two methods that are commonly used for solving quadratic equations:

*  factorising

*  the quadratic formula

Note that not all quadratic equations can be solved by factorising.  The quadratic formula can always be used however.

Method 1:  Factorising

Make sure that the equation is rearranged so that the right hand side is 0.  It usually makes it easier if the coefficient of x2 is positive. 

Example 1 : 
Solve x2 –3x + 2 = 0

Factorise
       (x –1)(x – 2) = 0

Either  (x – 1) = 0 or (x – 2) = 0

So the solutions are x = 1 or x = 2

Note: The individual values x = 1 and x = 2  are called the roots of the equation. 

Example 2: 
Solve x2 – 2x = 0

Factorise:
x(x – 2) = 0

Either x = 0 or (x – 2)  = 0

So  x = 0 or  x =  2

Method 2:  Using the formula
Recall that the roots of the quadratic equation 
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Example 3:  Solve the equation  
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Solution:  First we rearrange so that the right hand side is 0.  We get  
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We can then tell that a = 2, b = 3  and c = -12.

Substituting these into the quadratic formula gives:
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(This is the surd form for the solutions)

If we have a calculator, we can evaluate these roots to get:  x = 1.81  or  x = -3.31

EXERCISE 5.1
1)  Use factorisation to solve the following equations:

a)
x2 + 3x + 2 = 0




b)
x2 – 3x – 4 = 0

c)
x2  = 15 – 2x
2)  Find the roots of the following equations:

a)
x2 + 3x = 0




b)
x2 – 4x = 0

c)
4 – x2 = 0

3)  Solve the following equations either by factorising or by using the formula:

a)
6x2  - 5x – 4 = 0



b)
8x2 – 24x + 10 = 0

4)  Use the formula to solve the following equations to 3 significant figures.  Some of the equations can’t be solved.

a)
x2 +7x +9 = 0




b) 
6 + 3x = 8x2
c)
4x2 – x – 7 = 0




d)
x2 – 3x + 18 = 0

e)
3x2 + 4x + 4 = 0



f)
3x2 = 13x – 16

Chapter 6:  SIMULTANEOUS EQUATIONS – both linear equations
Elimination Method

An example of a pair of simultaneous equations is
3x + 2y = 8
(







5x + y = 11
(
In these equations, x and y stand for two numbers.  We can solve these equations in order to find the values of x and y by eliminating one of the letters from the equations.

In these equations it is simplest to eliminate y.  We do this by making the coefficients of y the same in both equations.  This can be achieved by multiplying equation ( by 2, so that both equations contain 2y:




  3x + 2y = 8

(





10x + 2y = 22

2×( = (
To eliminate the y terms, we subtract equation ( from equation (.  We get:    7x = 14











i.e.    x = 2

To find y, we substitute x = 2 into one of the original equations.  For example if we put it into (:




10 + y = 11




        y = 1

Therefore the solution is x = 2, y = 1.

Remember:  You can check your solutions by substituting both x and y into the original equations.

Example:  Solve 
2x + 5y = 16
(



3x – 4y = 1
(
Solution:  We begin by getting the same number of x or y appearing in both equation. We can get 20y in both equations if we multiply the top equation by 4 and the bottom equation by 5:




8x + 20y = 64
  (



15x – 20y = 5
  (
As the signs in front of 20y are different, we can eliminate the y terms from the equations by ADDING:




23x = 69
(+(


i.e.
x = 3

Substituting this into equation ( gives:




6 + 5y = 16




       5y = 10

So…


         y = 2

The solution is x = 3, y = 2.

Exercise 6.1:

Solve the pairs of simultaneous equations in the following questions:

Elimination method

1)
3x – 2y = 4




2)
9x – 2y = 25


2x + 3y = -6





4x – 5y = 7

3)
4a + 3b = 22




4)
3p + 3q = 15


5a – 4b = 43





2p + 5q = 14

Substitution method

1) 2x + 5y = 37 




2) 4x – 3y = 7

y = 11 – 2x




    x = 13 – 3y

3) 4x – y = 17




4) x + 3y = 11

      
x  = 2 + y 




 4x – 7y = 6






5) 4x – 3y = 40




6) 3x – y = 7

    2x + y = 5





    10x + 3y = -2

Extension

Solving problems by using simultaneous equations (use a calculator)

1) The two people in front of me at the Post Office were both buying stamps.  One person bought 10 second –class and 5 first-class stamps at a total cost of £3.45. The other bought 8 second-class and 10 first-class stamps at a total of £4.38.

(a) Let x be the cost of second-class stamps and y be the cost of first-class stamps. Set two simultaneous equations.

(b) How much did I pay for 3 second-class and 4 first-class stamps

2) Three chews and four bubblies cost 72p. Five chews and two bubblies cost 64p. What would three chews and five bubblies cost?

3) On a nut-and-bolt production line, all the nuts weighed the same and all the bolts weighed the same.  An order of 50 nuts and 60 bolts weigh 10.6kg. An order of 40 nuts and 30 bolts weighed 6.kg. What should an order of 60 nuts and 50 bolts weigh?

4) A taxi firm charges a fixed amount plus so much per mile.  A journey of 6 miles costs £3.70. A journey of 10 miles costs £5.10. What should be the cost of a journey of 8 miles?

SIMULTANEOUS EQUATIONS – both linear and one quadratic equations
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Exercise 6.2
Solve the following simultaneous equations:

1) y = x² - 3x + 4



2) y = x² -  4


y – x = 1



    y = 3x

3) y = x² +  5x




4) y = 2x² + x -3

     y = 2x + 10




   y = 3x + 1

Exercise 6.3
1
x2 + xy = 12



2
x2 – 4x + y2 = 21

3x + y = 10




y = 3x – 21

3
x2 + xy + y2 = 1


4
x2 – 2xy + y2 = 1


x + 2y = –1




y = 2x
5
c2 + d 2 = 5



6
x + 2y = 15


3c + 4d = 2




xy = 28
7
2x2 + 3xy + y2 = 6


8
2x2 + 4xy + 6y2 = 4


3x + 4y = 1




2x + 3y = 1

9
4x2 + y2 = 17



10
2x2 ( 3xy + y2 = 0


2x + y = 5




x + y = 9
11
x2 + 3xy + 5y2 = 15


12
xy + x2 + y2 = 7


x ( y = 1




x ( 3y = 5

13
x2 + 3xy + 5y2 = 5


14
4x2 ( 4xy (3y2 = 20


x ( 2y = 1




2x ( 3y = 10

15
x2 ( y2 = 11



16
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Chapter 7:  INDICES and SURDS


Basic rules of indices
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4 is called the index (plural: indices), power or 






exponent of y.

There are 3 basic rules of indices:

1)
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e.g.
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2)
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e.g.
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e.g.
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Further examples
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(Multiply the numbers and multiply the a’s)
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(Multiply the numbers and multiply the c’s)
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(Divide the numbers and divide the d terms i.e. by subtracting 




the powers)

Exercise 7.1
Simplify the following:

1)
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(Remember that:
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[image: image114.wmf]25

32

cc

´

 = 

3)

[image: image115.wmf]23

bcbc

´

 = 

4)  

[image: image116.wmf]62

2(6)

nn

´-

=

5)

[image: image117.wmf]83

82

nn

¸

 =

6)

[image: image118.wmf]119

dd

¸

 = 

7)

[image: image119.wmf](

)

2

3

a

 =

8)

[image: image120.wmf](

)

3

4

d

-

 =

More complex powers

Zero index:

Recall from GCSE that 
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This result is true for any non-zero number a.

Therefore
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Remember   
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Negative powers 
A power of -1 corresponds to the reciprocal of a number, i.e.  
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(You find the reciprocal of a fraction by swapping the top and 




bottom over)

This result can be extended to more general negative powers
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This means:
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Fractional powers:

Fractional powers correspond to roots:
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In general:
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A more general fractional power can be dealt with in the following way:     
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Exercise 7.2
Find the value of:

1)
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Simplify each of the following:

13)
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Exercise 7.2
(a) Convert these to the form x
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(b) Convert these to the form kx
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3) 6
[image: image179.wmf]x



 EMBED Equation.3 [image: image180.wmf]
4) 
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Surds

You will make most use of the rules of surds when checking your answers! An answer that you give as 
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 will probably be given in the book as 
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. Before worrying why you have got these wrong, you should check whether they are equivalent! 
Indeed, they are, as 


[image: image189.wmf]66363

23

3

333

=´==


and 


[image: image190.wmf]22

22372(37)2(37)

37

97

3737373(7)

+++

=´===+

-

--+-

.

The first of these processes is usually signalled by the instruction “write in surd form” and the second by “rationalise the denominator”.

Remember also that to put a square root in surd form you take out the biggest square factor you can. Thus (48 = (16 ( (3 = 4(3 (noting that you should take out (16 and not (4).
Exercise 7.3
Write the following as powers of x.

(a)
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(b)
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(c)

[image: image193.wmf]5

x

 
(d)
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(e)
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Write the following without negative or fractional powers.

(a)
x–4
(b)
x0
(c)
x1/6
(d)
x3/4 
(e)
x–3/2


3
Write the following in the form axn.

(a)
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(b)
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6
4
Write as sums of powers of x.

(a)
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(b)
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5
Write the following in surd form.


(a)
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(b)   
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(c)
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6
Rationalise the denominators in the following expressions.

(a)
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(b)
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Simplify 
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Chapter 8:  Graphs

No doubt you will have plotted many graphs of functions such as y = x2 – 3x + 4 by working out the coordinates of points and plotting them on graph paper. But it is actually much more useful for A Level mathematics (and beyond) to be able to sketch the graph of a function. It might sound less challenging to be asked to draw a rough sketch than to plot an accurate graph, but in fact the opposite is true. The point is that in order to draw a quick sketch you have to understand the basic shape and some simple features of the graph, whereas to plot a graph you need very little understanding. Many professional mathematicians do much of their basic thinking in terms of shapes of graphs, and you will be more in control of your work, and understand it better, if you can do this too.
When you sketch a graph you are not looking for exact coordinates or scales. You are simply conveying the essential features:

· the basic shape

· where the graph hits the axes

· what happens towards the edges of your graph

The actual scale of the graph is irrelevant. For instance, it doesn’t matter what the               y-coordinates are.
3.1
Straight line graphs

I am sure that you are very familiar with the equation of a straight line in the form y = mx + c, and you have probably practised converting to and from the forms


ax + by + k = 0  
or  
ax + by = k,

usually with a, b and k are integers. You need to be fluent in moving from one form to the other. The first step is usually to get rid of fractions by multiplying both sides by a common denominator.

Example 1
Write 
[image: image215.wmf]3
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 in the form ax + by + k = 0, where a, b and k are integers.

Solution
Multiply both sides by 5:
5y = 3x – 10



Subtract 5y from both sides:
0 = 3x – 5y – 10
or



3x – 5y – 10 = 0

In the first line it is a very common mistake to forget to multiply the 2 by 5.
It is a bit easier to get everything on the right instead of on the left of the equals sign, and this reduces the risk of making sign errors.

In plotting or sketching lines whose equations are written in the form ax + by = k, it is useful to use the cover-up rule: 

Example 2 
Draw the graph of 3x + 4y = 24. 
Solution 
Put your finger over the “3x”. You see “4y = 24”.


This means that the line hits the y-axis at (0, 6).
[image: image373.png]




Repeat for the “4y”. You see “3x = 24”. 


This means that the line hits the x-axis at (8, 0). 



[NB: not the point (8, 6)!] 


Mark these points in on the axes.

You can now draw the graph.
Exercise 8.1

1
Rearrange the following in the form ax + by + c = 0 or ax + by = c as convenient, where a, b and c are integers and a > 0.

(a)
 y = 3x – 2


(b)
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2

3

yx

=+



(c)
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(d)
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(e)
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(f) 
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2
Rearrange the following in the form y = mx + c. Hence find the gradient and the         y-intercept of each line.

(a)
2x + y = 8


(b)
4x – y + 9 = 0


(c)
x + 5y = 10


(d)
x – 3y = 15


(e)
2x + 3y + 12 = 0

(f)
5x – 2y = 20


(g)
3x + 5y = 17


(h)
7x – 4y + 18 = 0

3
Sketch the following lines. Show on your sketches the coordinates of the intercepts of each line with the x-axis and with the y-axis.

(a)
2x + y = 8


(b)
x + 5y = 10

(c)
2x + 3y = 12


(d)
3x + 5y = 30

(e)
3x – 2y = 12


(f)
4x + 5y + 20 = 0

8.2
Basic shapes of curved graphs
You need to know the names of standard types of expressions, and the graphs associated with them.

[image: image374.png]


(a)
The graph of a quadratic function (e.g. y = 2x2 + 3x + 4) is a parabola:

[image: image375.png]



Notes:

· Parabolas are symmetric about a vertical line.

· They are not U-shaped, so the sides never reach the vertical. Neither do they dip outwards at the ends.

[image: image376.png]
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These are wrong:
[image: image378.png]e



(b)
The graph of a cubic function (e.g. y = 2x3 – 3x2 + 4x – 5) has no particular name; it’s usually referred to simply as a cubic graph. It can take several possible shapes:
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(c) [image: image383.png]


The graph of 
[image: image222.wmf]a number

y
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 is a hyperbola:
[image: image384.png]



The graph of a hyperbola gets closer and closer to the axes without ever actually touching them. This is called asymptotic behaviour, and the axes are referred to as the asymptotes of this graph.

(d)
The graph of 
[image: image223.wmf]2

a number

y

x

=

 is similar (but not identical) to a hyperbola to the right but is in 
a different quadrant to the left:
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(e)
Graphs of higher even powers 

(f)
Graphs of higher odd powers 

y = x4 (y = x6 etc. are similar):



y = x5 (y = x7 etc. are similar):
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Which way up? This is determined by the sign of the highest power.

If the sign is positive, the right-hand side is (eventually) above the x-axis.
This is because for big values of x the highest power dominates the expression. 

(If x = 1000, x3 is bigger than 50x2).
Examples
y = x2 – 3x – 1




y = 10 – x2

[image: image389.png]
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These are often referred to (informally!) as happy and sad parabolas respectively ( ( .

y = x3 – 3x – 2





y = 2 – x – x5
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Exercise 8.2

Sketch (do not plot) the general shape of the graphs of the following curves.

Axes are not required but can be included in the questions marked with an asterix.
1
y = x2 – 3x + 2



2
y = –x2 + 5x + 1

3
y = 1 – x2



4
y = (x – 2)(x + 4)
5
y = (3 – x)(2 + x)


6
y = (1 – x)(5 – x)

7
y = x3




8
y = –x3
9*

[image: image224.wmf]3

y

x

=






10*
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11
y = (x – 2)(x – 3)(x + 1)

12*
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13
Sketch on the same axes the general shape of the graphs of y = x2 and y = x4.
14
Sketch on the same axes the general shape of the graphs of y = x3 and y = x5.
8.3
Factors

Factors are crucial when curve-sketching. 

They tell you where the curve meets the x-axis.

Do not multiply out brackets!

[image: image393.png]


Example
Sketch the graph of y = (x – 2)(x + 3).
Solution
The graph is a positive (happy!) parabola


so start by drawing the correct shape 

with a horizontal axis across it.

[image: image394.png]



The factors tell you that it hits the x-axis

at x = –3 and x = 2. 

Mark these on your sketch:

[image: image395.png]



and only now put in the y-axis, which is

clearly slightly nearer 2 than –3:
Note: 
the lowest point on the graph is

not on the y-axis. (Because the

graph is symmetric, it is at x = 
[image: image227.wmf]1
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.) 
[image: image396.png]


Repeated factors


Suppose you want to sketch y = (x – 1)2(x + 2).
You know there is an intercept at x = –2. 

At x = 1 the graph touches the axes, as if it were 

the graph of y = (x – 1)2 there.

[More precisely, it is very like y = 3(x – 1)2 there. That is because, close to x = 1, the (x – 1)2 factor changes rapidly, while (x + 2) remains close to 3.]
[image: image397.png]



Likewise, the graph of y = (x + 2)(x – 1)3
looks like y = (x – 1)3 close to x = 1.

[Again, more precisely, it is 

very like y = 3(x – 1)3 there.]
Exercise 8.3

Sketch the curves in questions 1–21. Use a different diagram for each. 
Show the x-coordinates of the intersections with the x-axis.
1
y = x2




2
y = (x – 1)(x – 3)



3
y = (x + 2)(x – 4)


4
y = x(x – 3)



5
y = (x + 2)(3x – 2)


6
y = x(4x + 3)

7
y = –x(x – 3)



8
y = (2 – x)(x + 1)



9
y = (3 – x)(2 + x)


10
y = (x + 2)(x – 1)(x – 4)



11
y = x(x – 1)(x + 2)


12
y = –x(x – 1)(x + 2)




13
y = (3 – x)(2 – x)(1 – x)

14
y = (x – 1)2(x – 3)




15
y = (x – 1)(x – 3)2


16
y = (x + 1)3
17
y = (2 – x)(x + 1)3


18
y = (x + 1)(x + 2)(x – 1)(x – 2)


19
y = –(x + 3)(x + 2)(x – 1)(x – 4)
20
y = (x – 2)2(x + 2)2

21
y = (x – 1)(x – 2)2(x – 3)3

22
(a)
Sketch the graph of y = x2.


(b)
Sketch y = 2x2 on the same axes.


(c)
Sketch y = x2 + 1 on the same axes.
23
(a)
Sketch the graph of y = (x.


(b)
Sketch y = 2(x on the same axes. 

24
(a)
Sketch the graph of 
[image: image228.wmf]1

y

x

=

.

(b)
Sketch 
[image: image229.wmf]1

1

y
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=+

 on the same axes. 
25
(a)
Sketch the graph of 
[image: image230.wmf]2

1

y

x

=

.

(b)
Sketch 
[image: image231.wmf]2

2
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on the same axes.
26
(a)
Sketch the graph of y = x3.


(b)
Sketch y = 2x3 on the same axes. 
27
(a)
Sketch the graph of y = x4.

(b)
Sketch y = 3x4 on the same axes.
28
(a)
Sketch the graph of y = x3 – 4x.


[Hint: It cuts the x-axis at –2, 0 and 2.]


(b)
Sketch y = 2x3 – 8x on the same axes.

29
(a)
Sketch the graph of y = x4 – x2.


[Hint: It cuts the x-axis at 1 and –1, and touches the axis at 0.] 

(b)
Sketch y = –x4 + x2 on the same axes.
30
Sketch, on separate axes, the following graphs. Show the x-coordinates of the intersections with the x-axis.

(a)
y = 4 – x2
(b)
y = (x – 2)(x + 1)

(c)
y = –(x – 2)(x + 1)


(d)
y = x(x + 4)

(e)
y = (x – 2)2 

(f)
y = –(x + 1)2

(g)
y = (1 – x)(2 + x)

Chapter 9 Trigonometry

The following two aspects are worth emphasising at this stage.
9.1
Trigonometric Equations

You can of course get one solution to an equation such as sin x = –0.5 from your calculator. But what about others?

Example 1
Solve the equation sin x( = –0.5 for 0 ( x < 360. 

Solution
The calculator gives sin–1(0.5) = –30.



This is usually called the principal value of the function sin–1.



To get a second solution you can either use a graph or a standard rule.


Method 1: 
Use the graph of y = sin x
By drawing the line y = -0.5 on the same set of axes as the graph of the sine curve, points of intersection can be identified in the range 

0 ( x < 360.

[image: image398.png]
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(The red arrows each indicate 30( to one side or the other.)



Hence the required solutions are 210( or 330(.
Method 2:
Use an algebraic rule.



To find the second solution you use

sin (180 – x)( = sin x(








tan (180 + x)( = tan x(








cos (360 – x)( = cos x(.

Any further solutions are obtained by adding or subtracting 360 from the principal value or the second solution.

In this example the principal solution is –30(.
Therefore, as this equation involves sine, the second solution is:

 



180 – (–30)( = 210(
–30( is not in the required range, so add 360 to get:

 360 + (–30) = 330(.
Hence the required solutions are 210( or 330(.
You should decide which method you prefer. The corresponding graphs for cos x and tan x are shown below.

[image: image401.png]-2

-1




y = cos x

[image: image402.png]



y = tan x

To solve equations of the form y = sin (kx), you will expect to get 2k solutions in any interval of 360(. You can think of compressing the graphs, or of using a wider initial range.
Example 2
Solve the equation sin 3x( = 0.5 for 0 ( x < 360.
Solution
Method 1: Use the graph.

The graph of y = sin 3x( is the same as the graph of y = sin x( but compressed by a factor of 3 (the period is 120().


The calculator gives sin–1(0.5) = 30, so the principal solution is given by





3x = 30 ( x = 10.

The vertical lines on the graph below are at multiples of 60(. So you can see from the graph that the other solutions are 50(, 130(, 170(, 250( and 290(.
[image: image403.png]
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Method 2:
The principal value of 3x is sin–1(0.5) = 30(.



Therefore 3x = 30 or 180 – 30 = 150, 
or 360 + 30 or 360 + 150
or 720 + 30 or 720 + 150




( 3x = 30, 150, 390, 510, 750, 870



( x = 10, 50, 130, 170, 250, 290.

Notice that with Method 2 you have to look at values of 3x in the range 0 to 1080 (= 3 ( 360), which is somewhat non-intuitive.
Exercise 9.1


1
Solve the following equations for 0 ( x < 360. Give your answers to the nearest 0.1(.

(a)
sin x( = 0.9
(b)
cos x( = 0.6
(c)
tan x( = 2


(d)
sin x( = –0.4
(e)
cos x( = –0.5
(f)
tan x( = –3

2
Solve the following equations for –180 ( x < 180. Give your answers to the nearest 0.1(.

(a)
sin x( = 0.9
(b)
cos x( = 0.6
(c)
tan x( = 2

(d)
sin x( = –0.4
(e)
cos x( = –0.5
(f)
tan x( = –3
3
Solve the following equations for 0 ( x < 360. Give your answers to the nearest 0.1(.

(a)
sin 2x( = 0.829
(b)
cos 3x( = 0.454
(c)
tan 4x = 2.05


(d)
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(f)
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9.2
Other Trigonometric Methods

Suppose that you are told that sin x( is exactly 
[image: image235.wmf]2

3

. Assuming that x is between 0( and 90(, you can find the exact values of cos x( and tan x( by drawing a right-angled triangle in which the opposite side and the hypotenuse are 2 and 3 respectively:
/
Now Pythagoras’s Theorem tells you that the third, adjacent, side is 
[image: image236.wmf]22

325
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.

Hence cos x( = 
[image: image237.wmf]5

3

 and tan x( = 
[image: image238.wmf]2

5

.

This is preferable to using a calculator as the calculator does not always give exact values for this type of calculation. (Calculators can in general not handle irrational numbers exactly, although many are programmed to do so in simple cases.)

A further skill is being able to write down the lengths of the opposite and adjacent sides quickly when you know the hypotenuse. Some students like to do this using the sine rule, but it is not advisable to rely on the sine rule, especially in the mechanics section of A Level mathematics.

Example 1
Find the lengths of the opposite and adjacent sides in this triangle.

/
Solution
Call the opposite and adjacent sides y and x respectively. Then


sin 38( =
[image: image239.wmf]12

y

 so y = 12 sin 38( = 7.39 cm (3 sf).


cos 38( =
[image: image240.wmf]12

x

 so x = 12 cos 38( = 9.46 cm (3 sf).
It should become almost automatic that the opposite side is (hypotenuse) ( sin (angle)




  and that the adjacent side is (hypotenuse) ( cos (angle).
If you always have to work these out slowly you will find your progress, in mechanics in particular, is hindered.

Exercise 9.2 
Do not use a calculator in this exercise.

1
In this question ( is in the range 0 ( ( < 90. 


(a)
Given that 
[image: image241.wmf]12

sin

13

q

=

, find the exact values of cos ( and tan (.

(b)
Given that 
[image: image242.wmf]6

tan

7

q

=

, find the exact values of sin ( and cos (.

(c)
Given that 
[image: image243.wmf]5

cos

8

q

=

, find the exact values of sin ( and tan (.
/2
Find expressions, of the form a sin ( or b cos (, for the sides labelled with letters in these triangles. 
/
 (a) 




(b)
/
/
(c)




(d)


Practice Booklet Test

Your test will ask similar questions to this one.

You may NOT use a calculator

If   ax2 + bx + c = 0  
then   x = 
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1.
Expand and simplify


(a)  (2x + 3)(2x – 1)

(b)  (a + 3)2

(c)  4x(3x – 2) – x(2x + 5)

2.
Factorise


(a)  x2 – 7x
(b)  y2 – 64
(c)  2x2 + 5x – 3
(d)  6t2 – 13t + 5

3.
Simplify


(a)  
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(b)  
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4.
Solve the following equations


(a)  
[image: image248.wmf]4

1
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+ 
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3

h

 = 4
   (b) x2 – 8x = 0
 (c) p2 + 4p = 12

5.
Write each of the following as single powers of x and / y


(a)  
[image: image250.wmf]4

1

x


(b)  (x2y)3
(c)  
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6.
Work out the values of the following, giving your answers as fractions


(a)  4-2

(b) 100

(c) 
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 EMBED Equation.3 [image: image253.wmf]
7.
Solve the simultaneous equations

3x – 5y = -11








5x – 2y =    7

8.
Rearrange the following equations to make x the subject


(a) v2 = u2 + 2ax
(b) V = 
[image: image254.wmf]3
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πx2h

(c)  y = 
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9.
Solve  5x2 – x – 1 = 0 giving your solutions in surd form

SOLUTIONS TO THE EXERCISES

CHAPTER 1:
1.1Ex 

1)  7      2)  3      3)  1½      4)  2      5)  -3/5      6)  -7/3

1.2 Ex 

1)  2.4      2)  5      3)  1      4)  ½ 

1.3 Ex 

1)  7      2)  15      3)  24/7      4)  35/3      5)  3      6)  2      7)  9/5      8)  5      

1.4Ex 

1)  34,  36,  38

2)  9.875, 29.625
3)  24, 48
CHAPTER 2:
2.1 Ex 

1)  
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2.2 Ex 

1) 
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2.3 Ex 

1)  
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CHAPTER 3:

3.1 Ex 

1)  28x + 35

2)  -15x + 21

3)  -7a + 4

4)  6y + 3y2

5)  2x – 4

6)  7x – 1

7)  x2 + 5x + 6

8)  t2 – 3t – 10

9)  6x2 + xy – 12y2


10)  4x2 + 4x – 24
11)  4y2 – 1

12)  12 + 17x – 5x2
3.2 Ex 

1)  x2 – 2x + 1

2)  9x2 + 30x + 25
3)  49x2 – 28x + 4
4)  x2 – 4

5)  9x2 -1 

6)  25y2 – 9

CHAPTER 4:
4.1 Ex A

1)  x(3 + y)     2)  2x(2x – y)    3)  pq(q – p)    4)  3q(p – 3q)      5)  2x2(x - 3)     6)  4a3b2(2a2 – 3b2)     

7)  (y – 1)(5y + 3)

4.2 Ex B

1)  (x – 3)(x + 2)      2)  (x + 8)(x – 2)      3)  (2x + 1)(x + 2)      4)  x(2x – 3)      5)  (3x -1 )(x + 2)

6)  (2y + 3)(y + 7)     7)  (7y – 3)(y – 1)     8)  5(2x – 3)(x + 2)     9)  (2x + 5)(2x – 5)     10)  (x – 3)(x – y)

11)  4(x – 2)(x – 1)      12)  (4m – 9n)(4m + 9n)      13)  y(2y – 3a)(2y + 3a)      14)  2(4x + 5)(x – 4)

CHAPTER 5:

5.1 Exc
1)  a)  -1, -2      b)  -1, 4      c)  -5, 3

2)  a)  0, -3      b)  0, 4      c)  2, -2

3)  a)  -1/2, 4/3      b)  0.5, 2.5      4)  a)  -5.30,  -1.70      b)  1.07,  -0.699    c)  -1.20, 1.45      

d)  no solutions      e)  no solutions      f)  no solutions

CHAPTER 6: 
Exc 6.1:

Elimination

1)  x = 0, y = -2

2)  x = 3, y = 1

3)  a = 7,  b = -2

4)  p = 11/3,  q = 4/3
Substitution

1) x = 2.25, y = 6.5
2) x = 4, y = 3

3) x=5, y = 3

4)  x= 5, y = 2

5) x = 5.5, y = -6 
6) x = 1, y = -4

Problem solving involving simultaneous equations

1) a) 10x + 5y = 3.45, 8x + 10y = 4.38   and b) £1.71

2) 84p

3)10.3kg

4)£4.40

Exc 6.2:

1) (1,2) (3, 4)
2) (4, 12) ( -1, -3)
3)(-5, 0) (2, 14)

4) (2, 7) (-1, -2)

Exc 6.3

The answer to the question “why not?” in example 1 (page 16) is that x2 + y2 has no simple square root. In particular it is not x + y. [Remember that (x + y)2 = x2 + 2xy + y2.]
1
(2, 4), (3, 1)


2
(6, –3), (7, 0)



3
(1, –1), (–1, 0)


4
(1, 2), (–1, –2)



5
(2, –1), (
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7
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CHAPTER 7: 
Ex 7.1

1)  5b6    2)  6c7    3)  b3c4    4)  -12n8    5)  4n5    6)  d2    7)  a6     8)  -d12
Ex 7.2

1)  2    2)  3    3)  1/3    4)  1/25    5)  1    6)  1/7    7)  9    8)  9/4    9)  ¼    10)  0.2    11)  4/9    12)  64

13)  6a3     14)  x     15)  xy2     16) 64a
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Ex 7.3
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Ex 7.4

(a)
x–1
(b)
x–5
(c)
x1/5
(d)
x3/5
(e)
x–1/2
(f)
x–1/3
2
(a)
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(b)
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(a)
4x1/3
(b)
3x–2
(c)
5x–1/2
(d)
½x–3
(e)
6x0
4
(a)
x4 + x2

(b)
x2 + x–2

(c)
x–4 + x–7
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(a)
5(3
(b)
6(5
(c)
2(6
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In this question apply the method of 5(e) to each separate part.

((2 – (1) + ((3 – (2) + ((4 – (3) + … + ((100 – (99) = (100 – (1 = 9.
Chapter 8 

Exc 8.1

1
(a)
3x – y = 2


(b)
x – 2y + 6 = 0


(c)
3x + 4y = 12


(d)
14x – 4y = 5


(e)
8x + 12y = 9


(f)
12x – 21y = 14
2
(a)
y = –2x + 8; –2, 8

(b)
y = 4x + 9; 4, 9

(c)
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Exercise 8.2[image: image412.png]


[image: image413.png]



1





2

[image: image414.png]



[image: image415.png]


3

4
[image: image416.png]


[image: image417.png]



5

6
[image: image418.png]o/ Autograph - [Page 11 [=T&=]

few Page Axes Data Equation Object Window Help B x

292k LKED 2| E (L8 7 =4 2]

P I % 0 B 5 P ) i S O fox £ R

(B av={
E+ Ay

Vs

17

)

2

2

e

[z

2

L::

. & -
2

2

=,

Il Equation 1: y=(x-1)(x-3)




[image: image419.png]aJ Autograph - [Page - 1] [=Er=]

Fle Edt View Page Awes Data Equation Object Window Help B x

DRDIE A 9ELE L ES ¢ B2 7 =4
VoIV [$H3 5 1 BT AP O v &) o 5ol .
 [Epege 1 [pose 2 b

og sunsay

10

-10

PP ERERREEFICLORQN +E'ﬁ

Il Equation 1: y=(x+2)(x-4)





7


8
[image: image420.png]aJ Autograph - [Page -1

[=Er=]

Ele Edt Vew Page s Dote Equation Object Window Help -8 x

DRDIE R 9 Ee CEES L B8 7 =2

V-1 [R]85 3¢ |5 S 4 P ) | i B @01 Jox 2| Ml

%/rlll’#l ”ng
X

LSRRI PRETF PP EIQN

- Equation 1: y=x(x-3)




[image: image421.png]aJ Autograph - [Page -1

[=Er=]

Eile Edit View Page Axes Data Equation Object Window Help -8 x

DRDIE R 9 Ee CEES L B8 7 =2

V-1 [R]85 3¢ |5 S 4 P ) | i B @01 Jox 2| Ml

N  [Eypage-1[CPage-2 av={E
X

LSRRI PRETF PP EIQN

- Equation 1: y=x(x+2)(x-1)




9





10
[image: image422.png]aJ Autograph - [Page -1

Fle Edt View Page Axes Data Equation Object Window Help

2898k L ES I EL: % 7 &b =4
SRS 4RO el e .

k=
<

TR Page - 1[[Z)Page -2

[=Er=]

B x

abx

4

y

EPRIEERREER PPEIQN £

Il Equation 1: y=(x-1)(x-3)"2

Radans 4st.




[image: image423.png]aJ Autograph - [Page - 1] [=Er=]

Fle Edt View Page Awes Data Equation Object Window Help B x

DRRIEA 9 EE CEED L EL 57 =4
VoIV [$H3 5 1 BT AP O v &) o 5ol .
 [Epege 1 [pose 2 b

og sunsay

;+@@K&FFWW§@@%\F@
x

- Equation 1: y=(x+1)"3




11

12
[image: image424.png]aJ Autograph - [Page -1

[=Er=]

Ele Edt Vew Page s Dote Equation Object Window Help -8 x

DRDIE R 9 Ee CEES L B8 7 =2

V-1 [R]85 3¢ |5 S 4 P ) | i B @01 Jox 2| Ml

%/rlll’#l ”ng
X

LSRRI PRETF PP EIQN

Il Equation 1: y=(2-x)(x+1)"3




[image: image425.png]aJ Autograph - [Page - 1] [=Er=]

Fle Edt View Page Awes Data Equation Object Window Help B x

DRDIE A 9ELE L ES ¢ B2 7 =4
VoIV [$H3 5 1 BT AP O v &) o 5ol .
 [Epege 1 [pose 2 b

og sunsay

/I\ x.
YARY

PP ERERREEFICLORQN +E'ﬁ

- Equation 1: y=(x+1)(x+2)(x—1)(x-2)




13
14
red: y = x2 
blue: y = x4


    red: y = x3 
    blue: y = x5
Exercise 8.3
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[In this graph in particular, do NOT worry about the y-coordinates of the minimum points.]
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red: y = x2

blue: y = 2x2

purple: y = x2 + 1
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red: y = x3

blue: y = 2x3
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red: y = x4

blue: y = 3x4
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red: y = x3 – 4x

blue: y = 2x3 – 8x
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CHAPTER 9

Exercise 9.1

1
(a)
64.2, 115.8
(b)
53.1, 306.9
(c)
63.4, 243.4

(d)
203.6, 336.4
(e)
120, 240
(f)
108.4, 288.4
2
(a)
64.2, 115.8
(b)
53.1, –53.1
(c)
63.4, –116.6

(d)
–23.6, –156.4
(e)
120, –120
(f)
–71.5, 108.4
3
(a)
28, 62, 208, 242
(b)
21, 99, 141, 219, 261, 339


(c)
16, 61, 106, 151, 196, 241, 286, 331

(d)
106.2, 253.7

(e)
145.1


(f)
105
Exercise 9.2
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(c)

[image: image343.wmf]39

8

,
[image: image344.wmf]39

5


2
(a)
p = 20 sin 26(, q = 20 cos 26(

(b)
r = 5.6 sin 32(, s = 5.6 cos 32(

(c)
t = 10 sin 17(, u = 10 cos 17(

(d)
v = 8.4 cos 20(, w = 8.4 sin 20(
SOLUTIONS TO PRACTICE BOOKLET TEST

1)  a)  4x2 + 4x – 3      b)  a2 + 6a + 9      c)  10x2 -13x
2)  a)  x(x – 7)      b)  (y + 8)(y – 8)      c)  (2x - 1)(x + 3)    d)  (3t -  5)(2t – 1)

3)  a)  
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4)  a)  h = 5      b)  x = 0 or x = 8      c)  p = -6 or p = 2

5)  a)  x-4      b)  x6y3      c)  x7
6)  a)  
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Example 3	Make cos A the subject of the formula a2 = b2 + c2 – 2bc cos A.


Solution	Here it is best to get the term involving cos A onto the left-hand side first, otherwise you are likely to get in a muddle with the negative sign. So:


	Add 2bc cos A to both sides:		a2 + 2bc cos A = b2 + c2


Subtract a2 from both sides:		        2bc cos A = b2 + c2 – a2


Divide by 2bc:				               � EMBED Equation.DSMT4 ���


Rearranging the Cosine Formula is always a dangerous area, as you may well have found at GCSE. Some people actually prefer to memorise this formula for cos A.








(x +1)(x + 2)	= x2  + 2x + x + 2		= x2 + 3x +2	





(2x +3)(x - 2)	= 2x2  + 3x - 4x - 6		            = 2x2 - x - 6	





� EMBED Equation.3 ���





Substitution Method


This method depends very much on the coefficients of the variable. 





Solve 


2x – y = -3 		(1)


3x + 4y = 1		(2)





Because the first equation has a variable with a coefficient of 1, suggestion is to use the substitution method.





Step 1:  label equations 1 & 2


 	Make y the subject in equation (1) because it has a coefficient of 1. 





2x – y = -3  make y the subject





y = 2x + 3 (1)





Step 2 : Substitute the right hand of the equation (1) into the equation (2) for the variable y.


		3x + 4(2x+3) = 1





Step 3: Expand and solve the equation


		3x + 8x + 12 = 1


		11x =-11


		   x = -1





Step 4: Substitute  x = - 1 into y=2x + 3


				 y = 2(-1) + 3


				y = 1


Step 5: Write the solution x= -1 when y = 1  (-1, 1)





Step 6: Test the values in y = 2x + 3


          x = - 1  y = 1	     1 = 2(-1) + 3


		       	     1 = 1


Therefore the solutions are correct











Substitution method


Example 1


Solve the following simultaneous equations:


�


Solution:


�


�


�Note:


The graphical solution can be seen below.


�











Algebra with Indices





Convert expressions to the form kx� EMBED Equation.3 ���





Example 1


� EMBED Equation.3 ���  = x� EMBED Equation.3 ���  			k = 1, n= 3





Example 2 


� EMBED Equation.3 ���  = � EMBED Equation.3 ��� 			 k = � EMBED Equation.3 ���, n = � EMBED Equation.3 ���





Example 3


� EMBED Equation.3 ���  = � EMBED Equation.3 ���		k = � EMBED Equation.3 ���  n= � EMBED Equation.3 ���
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y = sin 3x
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