
Maths – Transformations
1 of 21 – Welcome
Welcome to this session on transformations.​
​​By the end of this session you will be able to​:
· State meanings for all vocabulary associated with transformation of shapes 
· Identify triangles that are similar and congruent 
· Translate shapes using a vector
· Transform shapes using reflection, enlargement and rotation 
· Find scales of enlargement for shapes
2 of 21 – Transformation vocabulary
A transformation is a change that happen to a shape, in either its size or its position or both. 
Congruent means exactly the same size and shape, with the same internal angles and length of sides. A shape can be rotated and be congruent.
Similar means having the same basic shape and internal angles, but being a different size. This can be bigger or smaller.
Translation is a basic transformation where the shape slides from one point to another.
Reflection is a basic transformation where the shape is reflected in an axis on a graph, or other line, to create a mirror image.
Enlargement is a basic transformation where the shape is made bigger, or smaller if enlarged by a factor less than one.
Rotation is a basic transformation where the shape turns around a point. This could be within the shape or outside of it.
Vertices are the corners of a shape. The singular of vertices is vertex. 
A vector gives movement from one point to another. It has direction and size. When a vector is multiplied by a number that increases or decreases its size that is a scalar.


3 of 21 – Column vectors
A column vector shows movement. 
It is made of two tall brackets enclosing a top number representing the movement on the x axis (positive means right, negative means left), and the bottom number representing the movement on the y axis (positive means up, negative means down).
A three above a five all surrounded by round brackets means three units to the right and five units upwards.
Minus four above minus seven all surrounded by round brackets means four units to the left and seven units downwards.
4 of 21 – Question 1
Match these terms to the correct definitions. 
1. The corners of a shape
2. Another word for an identical shape
3. Having the same basic shape but a different size
4. Turning a shape around a given point
5. The transformation that makes a shape bigger
6. A line giving the direction and size of movement
7. The name for the x or y line on a graph

a) Axis
b) Vertices
c) Enlargement
d) Vector
e) Similar
f) Congruent
g) Rotation
The answers are;
1. The corners of a shape are vertices
2. Another word for an identical shape is congruent
3. Having the same basic shape but a different size is similar
4. Turning a shape around a given point is rotation
5. The transformation that makes a shape bigger is enlargement
6. A line giving the direction and size of movement is a vector
7. The name for the x or y line on a graph is an axis


5 of 21 – Similar and congruent triangles
Some regular shapes (polygons), whatever their size, will always be similar – they will always have the same internal angle sizes and relative side lengths. Triangles however, can be many different shapes as well as sizes and there are rules to define whether they are similar.
If the three angles are the same sizes, even if the side lengths are not, then the triangles are similar. We can label this AAA (to represent the three angles).
If two triangles have the same relative side lengths (for example, if all of the side lengths in the new triangle are double the original lengths) then the two triangles are similar. We can label this SSS (for three sides).
Sometimes shapes might be rotated so it is more difficult to spot the similarities, however the dashes on the sides will tell you which sides are equivalent. If you have an exam question like this, rotate the page so that you can match them better.
If two angles are the same and they have a connecting side that has the same relative size as each other then the triangles are similar. We can label this ASA (angle, side, angle).
If two sides are the same relative size, and the have a connecting angle that is equal then the triangles are similar. We can label this SAS (side, angle, side).
6 of 21 – Question 2
Set one is a pair of triangles A B C and E F G. Angles A and E are noted in green, angles B and F in blue and angles C and G in pink. Are these triangles similar?
a) Yes
b) No
The correct answer is:
A – Yes. Set one had the same colours on the angles of each triangle. This shows that the angles are the same, so it is an AAA triangle.
7 of 21 – Question 3
Set two is a pair of triangles, one larger than the other. The side lengths of the smaller triangle are 10, 12 and 5. The side lengths of the larger triangle are 20, 24 and 10. Are these triangles similar?
a) Yes
b) No
The correct answer is:

A – Yes. Set two had one triangle where the lengths were all twice the length of the other triangle. This means they were in proportion. This was an SSS triangle.
8 of 21 – Question 4
given as 65 degrees and angle B given as 75 degrees. Side B C is given as 10 centimetres. In triangle D E F, angle E is given as 65 degrees and angle G is given as 75 degrees. Side E G is given as length 10 centimetres. Are these triangles similar?
a) Yes
b) No
The correct answer is:
B – No. Set one are not similar. They are the same, and so are congruent.

9 of 21 – Question 5
Set two is a pair of triangles, one nested perfectly inside the other. All of the sides of the inner triangle are parallel with the sides of the outer triangle. Are these triangles similar?
a) Yes
b) No
The correct answer is:
A – Yes. The angles are all the same and the sides are proportionate to each other.

10 of 21 – Translating shapes using vectors  
A translation is a ‘sliding’ movement. The shape stays the same way round on the grid but moves position.
You can use some or all of the vertices (corners) to count the number of squares you need to move horizontally and vertically to re-draw the shape in the new position.
The column vector for this translation (which moves six positive spaces on the x axis and 6 negative spaces on the y axis) is a 6 above a -6 all in round brackets.
To help you with translation of a shape, choose one corner (vertex) of the shape first and relate it to the same corner on the new shape. This will give you a fixed point to work from.
If the shape is regular, it will be simple to re-draw the same shape in the new position. If the shape is less regular, you might have to choose more than one vertex to confirm the new position of the shape.
If the corners of the first shape are labelled ABC, you might see the shape in the new position labelled with different letters or labelled A’ B’ C’.


11 of 21 – Question 6
[bookmark: _Hlk53129209]A column vector is written as 7 above a -3 surrounded by round brackets. What movement does this represent?
a) 7 to the left and 3 down
b) 7 to the right and 3 down
c) 7 down and 3 to the right
d) 7 up and 3 to the left
The correct answers is:
B – 7 to the right and 3 down
12 of 21 – Question 7
A column vector is written as -3 above a -2 surrounded by round brackets. What movement does this represent?
a) 3 to the right and 2 down
b) 3 to the left and 2 down
c) 3 down and 2 to the right
d) 3 up and 2 to the left
The correct answers is:
B – 3 to the left and 2 down
13 of 21 – Question 8
A column vector is written as 5 above a -4 surrounded by round brackets. What movement does this represent?
a) 5 to the right and 4 down
b) 5 to the left and 4 down
c) 5 down and 4 to the right
d) 5 up and 4 to the left
The correct answers is:
A – 5 to the right and 4 down


14 of 21 – Rotating shapes
A rotation turns a shape about a fixed point, called the centre of rotation.
You need three things to do a rotation:
1. The direction of the rotation (clockwise or anti-clockwise)
2. The angle (e.g. 90o, 180o or 270o)
3. The centre of rotation - always given as a co-ordinate such as (0,0)
Note that the origin (0,0) is sometimes used as a centre of rotation, but don’t always assume that every shape rotates around the centre point because any point could be used. 
You will need a sharp pencil and a small bit of tracing paper to help with rotations. Watch this video for a useful explanation of how rotations work with tracing paper. https://www.youtube.com/watch?v=u7KjPgucK_A 
15 of 21 – Reflecting shapes
A reflection is a transformation that acts like a mirror – a shape is ‘flipped’ across a line so there is a mirror image of it on the other side, the same distance away from the line as the original.
You may be asked to reflect in the y axis (the vertical).
You may be asked to reflect in the x axis (the horizontal).
You may be asked to reflect in another line, such as x = -1.
Using tracing paper will help with performing reflections. Watch this video to see how to use tracing paper to perform reflections. https://www.youtube.com/watch?v=lhcQWfBlRSI
Sometimes, you may have to draw the reflection line onto the page from the information you are given. If you are told to draw the line y = 2, look for 2 on the y axis and draw a horizontal line through it as your mirror line.
If you are told to draw the line x = 2, look for 2 on the x axis and draw a vertical line through it as your mirror line (line of reflection).
16 of 21 – Reflecting shapes in a diagonal line
You may have to reflect in a diagonal line, which is a bit more tricky. The line shown here is x = y where all of the x values are the same as the y values, for example (1,1), (2,2), (-4,-4) etc.
Drawing perpendicular lines from the corners of the shape to the line of reflection will help you to visualise the new position.
Continue the perpendicular lines the same distance away from the line and draw in the shape. You may have to use more than 2 points to ‘fix’ the shape in its new position.
Watch a video explaining how to use tracing paper to assist with diagonal reflections. 
17 of 21 – Enlargement
Enlargements need two pieces of information:
· A scale factor or scalar
· A centre of enlargement
If the sides of the one triangle are twice as long as the sides of the other triangle, we know it has been enlarged by a scale factor of 2 (it is 2 times the length along both the x axis and y axis). From this, we can find the centre of enlargement.
Drawing through the corresponding points of both shapes will cross the lines at (0,0) the origin, so for this enlargement, we can say that it is enlarged by a scale factor of 2 around point (0,0).
An enlargement with a scale factor of more than 1 will make the shape bigger. If the scale factor is less than 1 the shape will end up smaller than the original.
Consider the example of a triangle that will be enlarged by a scale factor of a half or 0.5. Even though it is getting smaller it is still called an enlargement. Each side will be half the length of the original.
Drawing through the corresponding points of both shapes will take the lines down to (-3,-2) so for this enlargement, we can say that it is enlarged by a scale factor of ½ around point (-3,-2).
18 of 21 – Drawing an enlargement
You may be given the enlargement point and the scale and have to draw in the new shape. 
For example, to enlarge a shape by a scale factor of 3 around the point (-3,-2).
1. First, find the point (-3,-2).
2. Next, join the enlargement point with the corners of the shape and carry the lines on.
3. Count the number of squares along and up to the top point. The enlargement will be three times this distance away from the enlargement point.
4. Do the same for the bottom points. This will give you the position of the new shape, which should have sides 3x longer than the original, and each one 3x further away from the enlargement point.
19 of 21 – Question 9
Imagine you have to enlarge a triangle measuring 8 by 4 by a scale factor of 0.5 How long will the sides be after the enlargement is performed?
a) 4 by 2
b) 16 by 8
c) 6 by 2
The correct answer is:
A – 4 by 2 because to enlarge by a scale factor of 0.5 means to half the sides. 
20 of 21 – Question 10
What transformation or transformations would move a trapezium with vertices at points (-4,1), (-1,1), (-3,3) and (-2, 3) to one with vertices at (-1,1), (-1,4), (-3,1) and (-3,4)?
a) Enlargement by factor 2 around (0,1)
b) Reflection in y axis and translation –2 on x axis
c) Rotation 90 degrees around (2,-2)
d) Rotation 180 degrees around (0,0)
The correct answer is:
D - Rotation 180 degrees around (0,0)
21 of 21 – End
[bookmark: _GoBack]Well done. You have completed this session on transformations.
You should now be able to:
· State meanings for all vocabulary associated with transformation of shapes 
· Identify triangles that are similar and congruent 
· Translate shapes using a vector
· Transform shapes using reflection, enlargement and rotation 
· Find scales of enlargement for shapes


