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Chapter 42 – Transformations  
The language of transformations  

When a shape is transformed, the original shape is called the object and the new shape is called the image.  

 

A transformation maps the object on to the image.  

If the vertices of an object are labelled A, B, C, …, the corresponding vertices of the image can be labelled A′, B′, C′ 

….  

Anything that stays the same when a transformation is performed is invariant. 

Reflection  

Reflections are carried out in mirror lines.  

 

In a reflection, corresponding points are the same distance from the mirror line but on the opposite side.  

 

The object and the image are congruent, but the image is reversed. Points on the mirror lines are invariant points 

under a reflection.  

 

In this diagram, the shape has been reflected in the line PQ. 
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Rotation  
In a rotation you turn an object about a point. The point is called the centre of rotation. 

When an object is rotated, the object and its image are congruent. Unlike reflections, 

when an object is rotated, the object and image are the same way round. In this 

diagram, shape P has been rotated 90° anticlockwise about O.  

To rotate a shape you need to know three things  

• the angle of rotation  

• the direction of rotation  

• the centre of rotation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Translation  

In a translation, every point on the object moves the same distance in the same direction as every other point. The 

object and the image are congruent.  

In this diagram, triangle A maps on to triangle B.  

Each vertex of the triangle moves 6 squares to the right and 4 squares down. 
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Enlargement 
In an enlargement of a shape, the image is the same shape as the object, but it is larger or smaller.  

 

The object and image are not congruent, because they are different sizes, but they are similar. An enlargement is 

drawn from a given point, the centre of enlargement.  

 

For a ‘2 times enlargement’, each point on the image must be twice as far from the centre as the corresponding 

point on the object. If the centre is on the object, that point will not move and the enlargement will overlap the 

original shape.  

 

The number used to multiply the lengths for the enlargement is the scale factor. 

 

Enlargement with a fractional scale factor  

The technique for drawing an enlargement with a fractional scale factor is the same as for a positive integral scale 

factor. You can see how this is done in the following 

example. 
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Enlargement with a negative scale factor  

When the scale factor of an enlargement is negative, the image is on the opposite side of the centre of 

enlargement from the object and the image is inverted. 

 

Recognising and describing transformations  

You should know how to describe fully a transformation if given the object and the image. You must first state 

which type of transformation it is. Trace the object. If you have to turn it over to fit on the image, the 

transformation is a reflection.  

 

If you have to turn the tracing round but not turn it over, the transformation is a rotation. If you just slide the 

tracing without turning over or turning round, the transformation is a translation.  

 

If the object is not the same size as the image, the transformation is an enlargement. You then need to complete 

the description. 
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Rotation  
To find the angle of rotation, find a pair of sides that correspond in the object and the 

image. Measure the angle between them.  

 

You may need to extend both of the sides to do this. If the centre of rotation is not on 

the object, its position may not be obvious.  

 

However, you can usually find it, either by counting squares or using tracing paper. 

Always remember to state whether the rotation is clockwise or anticlockwise. 
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Combining transformations  

If a transformation is followed by another transformation, the result is sometimes equivalent 

to a third transformation. 
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Chapter 43 – Vectors  
Vectors and translations A transformation that moves points in a given direction for a given distance is called a 

translation.  

 

The distance and direction that a shape moves in a translation can be written as a column vector. The top number 

tells you how far the shape moves across, or in the x-direction.  

 

The bottom number tells you how far the shape moves up or down, or in the y-direction 
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Vector notation  
You have already met directed numbers; these are numbers which go in either a positive or a negative direction. 

Vectors, however, can go in any direction. They have two parts, a magnitude (length) and a direction. They are very 

useful for the study of motion. 
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Revision questions  
 

1. 

 
2. 
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