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Example 01 

State, giving a reason, whether each mapping shows a function 

or not. 

SKILLS  

INTERPRETATION 

A is a function as each element of the first set maps to exactly 

one element of the second set. It is called a ‘one to one’ 

function. 

 

B is a function as each element of the first set maps to exactly one element of the second set. Since the elements in 

the second set have more than one element from the first set mapped to them, it is called a ‘many to one’ 

function.  

 

C is not a function as each element of the first set maps to more than one element of the second set.  

 

D is not a function as at least one element of the first set maps to more than one element of the second set 

 

A mapping diagram can be used if the size of the sets in the diagram is small. If the sets in the diagram are infinite 

(for example the set of all real numbers) then the vertical line test on a graph is used. 
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The vertical lines only intersect the graph on the right at one point wherever they are placed, so this is also a 

function.  

 

The two blue lines intersect the graph at the same y value, showing that 1 ↦ 2 and 2 ↦ 2 so this is an example of a 

‘many to one’ function. 

 
The red vertical line intersects the graph on the left at two points, showing, for 

example, that 1 ↦ 1 and 1 ↦ −1, so this is not a function. 

 

 

FUNCTION NOTATION 

A function is a set of rules for turning one number into another. Functions are very useful, for example, they are 

often used in computer spreadsheets. A function is a mathematical computer, an imaginary box that turns an input 

number into an output number. 
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DOMAIN AND RANGE 

Here the only numbers the function can use are {1, 2, 4, 7}. This 

set is called the domain of the function. The set {3, 4, 6, 9} 

produced by the function is called the range of the function 
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VALUES EXCLUDED FROM THE DOMAIN 

Sometimes there are values which cannot be used for the domain as they lead to impossible operations, usually 

division by zero or the square root of a negative number. 
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INVERSE FUNCTION  

The inverse function undoes whatever has been done by the function. If the function is travel 1 km North, then the 

inverse function is travel 1 km South.  

If the function is ‘add one’ then the inverse function is ‘subtract one’. These functions are f : x ↦ x + 1 (‘add one’) 

and g : x − 1 (‘subtract one’). If f is followed by g then whatever number is input is also the output. 
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FINDING THE INVERSE FUNCTION  

If the inverse function is not obvious, the following steps will find the inverse function. Step 1 Write the function as 

y = … Step 2 Change any x to y and any y to x. Step 3 Make y the subject giving the inverse function and use the 

correct f−1(x) notation 
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GRAPHS 7 

 

USING GRAPHS TO SOLVE QUADRATIC EQUATIONS 

An accurately drawn graph can be used to solve equations that may be difficult to solve by other methods. The 

graph of y = x2 is easy to draw and can be used to solve many quadratic equations 
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USING GRAPHS TO SOLVE NON-LINEAR SIMULTANEOUS EQUATIONS  

You can use a graphical method to solve a pair of simultaneous equations where one equation is linear and the 

other is non-linear. 
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SHAPE AND SPACE 8 

 

VECTORS AND VECTOR NOTATION 

A vector has both magnitude (size) and direction and can be represented by an arrow. A scalar has only size. 
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ADDITION OF VECTORS  

The result of adding a set of vectors is the vector representing their total effect. This is the resultant of the vectors. 

To add a number of vectors, they are placed end to end so that the next vector starts where the last one finished. 

The resultant vector joins the start of the first vector to the end of the last one. 

 

PARALLEL AND EQUIVALENT VECTORS 

wo vectors are parallel if they have the same direction but not necessarily equal length. For example, these vectors 

a and b are parallel. 
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MULTIPLICATION OF A VECTOR BY A SCALAR 

When a vector is multiplied by a scalar, its length is multiplied by this 

number; but its direction is unchanged, unless the scalar is negative, in 

which case the direction is reversed 

 

ADDITION, SUBTRACTION AND MULTIPLICATION OF VECTORS  

Vectors can be added, subtracted and multiplied using their components. 
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VECTOR GEOMETRY  

Vector methods can be used to solve geometric problems in two dimensions and produce simple geometric proofs. 

 

PARALLEL VECTORS AND COLLINEAR POINTS 

Simple vector geometry can be used to prove that lines are parallel and points lie on the same straight line 

(collinear). 
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HANDLING DATA 5 

 

LAWS OF PROBABILITY 

 

INDEPENDENT EVENTS  

If two events have no influence on each other, they are independent events. If it snows in Moscow, it would be 

unlikely that this event would have any influence on your teacher winning the lottery on the same day. These 

events are said to be independent 

MUTUALLY EXCLUSIVE EVENTS  

Two events are mutually exclusive when they cannot happen at the same time. For example, a number rolled on a 

die cannot be both odd and even. 

COMBINED EVENTS  

MULTIPLICATION (‘AND’) RULE 

 

EXAMPLE 2 

Two dice are rolled together. One is a fair die numbered 1 to 6. On the other, each face is of a different colour: red, 

yellow, blue, green, white and purple  

 

What is the probability that the dice will show an odd number and a purple face? 
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ADDITION (‘OR’) RULE  

A card is randomly selected from a pack of 52 playing cards. Find the probability that 

either an Ace or a Queen is selected 

 

 
The above rule makes sense, as adding fractions produces a larger fraction and the condition of one or other event 

happening suggests a greater chance 

INDEPENDENT EVENTS AND TREE DIAGRAMS 

A tree diagram shows two or more events and their probabilities. The probabilities are written on each branch of 

the diagram. 
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CONDITIONAL PROBABILITY 

The probability of an event based on the occurrence of a previous event is called a conditional probability. Two 

events are dependent if one event depends upon the outcome of another event.  

 

For example, removing a King from a pack of playing cards reduces the chance of choosing another King. A 

conditional probability is the probability of a dependent event. Tree diagrams can be used to solve problems 

involving dependent events 
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Revision questions 

 

1.  

 

 

 

 

 

2. 

 
3. 
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