Revision Topic 2: Solving Equations
For your GCSE examination you will need to solve linear equations, simultaneous equations and use trial and improvement.  You will also have to be able to solve quadratic equations.

Linear equations

The basic principle is … whatever you do to one side of an equation you must do to the other side.

Example 1: Unknowns on both sides
Solve
8 – 2x = 20 – 5x
In this equation, the unknown letter (x) appears on both sides of the equation.  The first step must be to get rid of the x’s on one side.  

It is easiest to look to see which side of the equation has the most x on and move all the x’s onto that side.


8 – 2x = 20 – 5x

Taking into account the negative signs, the left hand side of the equation has the highest number of x.  We start then by getting rid of the x on the other side of the equation.  To get rid of -5x we add 5x to both sides.


We can check the solution in the original equation.

Examination question

Solve the equation  5x – 3 = 7 – 3x
Examination question

Solve the equation  18 – 5x = 3x + 2

Example 2: Equations with brackets
Solve the equation  2(3h – 4) = 3(h + 1) – 5

The first step now must be to expand out all the brackets and then simplify:

2(3h – 4) = 3(h + 1) – 5

6h – 8 = 3h + 3 – 5

6h – 8 = 3h – 2

The equation can then be solved by taking all the unknowns onto one side.  As there are a larger number of h’s on the left hand side, it is simplest to remove the h’s from the right hand side.  So we now subtract 3h from both sides:

3h – 8 = -2
We next add 8 to both sides:

3h = 6

This gives:

h = 2

Examination question:

Solve the equation  2(x + 3) = 18 – 6x
Example 3: Equations with fractions
Solve 
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To solve this equation it is easiest to get rid of the fraction by multiplying both sides by the denominator.

When we multiply the LHS by 3 we get
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.  Multiplying the RHS by 3 we get 15.  So the equation becomes:

7 - 2x = 15
We can now solve the equation by subtracting 7 from both sides:

-2x = 8

We get x by dividing both sides by -2:

x =  -4

Examination style question:
Solve 
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Example 4: Harder equations
Solve 
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We now have two fractions.  We need to multiply both sides by a number that will get rid of both fractions.  So we look for a common multiple of 3 and 4, for example 12.  

Multiplying both sides by 12:
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So
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Note: We could have got this new equation by cross-multiplying.

We now expand the brackets and solve the equation in the usual way:

4x – 4 = 3x + 3
x – 4 = 3

x = 7

Examination style question:

Solve 
[image: image7.wmf]4

3

5

2

x

x

-

=

+


Trial and Improvement
More complicated equations can be solved using trial and improvement.

Example: Use a trial and improvement method to find the solution to the equation 
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Give your answer to one decimal place.

Try x = 2:  
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too small

Try x = 3:  
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too big

A solution lies between x = 2 and x = 3.

Try x = 2.5:
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too small

Try x = 2.6:
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too big

A solution lies between x = 2.5 and x = 2.6.
To decide which of x = 2.5 and x = 2.6 is the solution, you should try the mid-value, i.e. x = 2.55.

Using x = 2.55:
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too small

So x = 2.55 is too small, therefore the answer is x = 2.6.

Examination question:

Use the method of trial and improvement to solve the equation 
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.  Give your answer to two decimal places.

Practice Questions:

1.  Solve the following equations:


(a)  
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(b)  
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(c)  
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(d)  
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(e)  
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(f)  
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(g)  
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(h)  
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2.  Use the method of trial and improvement to solve the equation
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Give your answer to 1 decimal place.

3.  The lengths of the sides of a triangle are x cm, (x + 3) cm and (x – 2) cm.


(a) What is the perimeter of the triangle in terms of x?


(b) The triangle has a perimeter of 22 cm.  Write down an equation in x and use your equation to find the length of each side of the triangle.

































































































Note the sign here





8 – 2x = 20 – 5x�
�
�
�
Add 5x to both sides�
�
8 + 3x = 20�
�
�
�
Subtract 8 from both sides�
�
3x = 12�
�
�
�
Divide by 3�
�
x = 4�
�
�






This side has


-5x





This side has 


-2x
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