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Crescent Girls School

Secondary 4 Express

Elementary Mathematics

Transformation Summary

(A) REFLECTION

1. 
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denotes that the point 
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 under the reflection 
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2.
The image is congruent to the original figure.

3.
4 special Lines of Reflection 

i) Reflection in the 
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-axis:
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ii) Reflection in the 
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iii) Reflection in the line 
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iv) Reflection in the line 
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4.
If the line of reflection is not any of the 4 special cases, need to construct in order to obtain the image of a reflected point.

5.
How to find the line of reflection, given the original figure and its image?

i)
If A’ is the image of A under a reflection, construct a perpendicular bisector of AA’. 

ii)
The perpendicular bisector of AA’ is the line of reflection.

6. In describing a reflection, need to mention the equation of the line of reflection. 

Eg: The transformation is a reflection in the line 
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(B) ROTATION

1.
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 denotes that the point 
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 under the rotation
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2.
The image is congruent to the original figure.

3.
3 special Angles of Rotation

i)
Rotation through 900 anticlockwise about (0,0):
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ii)
Rotation through 900 clockwise (or 2700 anticlockwise) about (0,0):
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iii)
Rotation through 1800 about (0,0):
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4.
If the angle rotation is not any of the 3 special cases, need to construct in order to obtain the image of a rotated point.

5.
How to find the centre of rotation, given the original figure and its image?

i)
If A’ and B’ are the images of A and B respectively under a rotation, construct the perpendicular bisectors of AA’ and BB’. 

ii)
The point of intersection of the 2 perpendicular bisectors is the angle of rotation.

6. In describing a rotation, need to mention the

i) direction of rotation

ii) angle of rotation and

iii) centre of rotation.  

Eg: The transformation is a 450 clockwise rotation about 
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(C) TRANSLATION

1.
A translation is represented by a column vector, 
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 denotes that the point 
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 under the translation 
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2. The image is congruent to the original figure. 

The corresponding sides are parallel to each other. 

This is one good way to identify a figure that had undergone a translation.

3.
How to find the column vector of a translation, given the original figure and its image on a grid coordinate?

i)
If A’ is the image of A under a translation, count the number of steps to move from A to A’, both in the x and y directions. 

ii)
In the x direction, assign a negative sign for steps taken to the left and a positive sign for steps taken to the right.

iii)
In the y direction, assign a negative sign for steps taken to the bottom and a positive sign for steps taken to the top.

4. In describing a translation, need to mention the column vector. 

Eg: The transformation is a translation with a column vector 
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Note: 

1. If the original figure and image are of different shapes or sizes, then the possible transformations are enlargement, shear or stretch.

2. If the original figure and image are congruent, then the possible transformations are reflection, rotation, translation or enlargement. Do not dismiss the possibility of enlargement since the scale factor can be –1.

(D) ENLARGEMENT

1.

[image: image28.wmf])

,

(

)

,

(

:

ky

kx

y

x

E

®

denotes that the point 
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 is mapped to 
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 under the enlargement 
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 with a scale factor k and the origin as the centre of enlargement.

2. The figure is transformed into a similar figure with a scale factor k.

Hence, the area of the image is changed by a factor of k2.

3. If the image is inverted, then the scale factor is negative.

4. 3 types of enlargement

i) image becomes larger

· 
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 EMBED Equation.3  [image: image33.wmf]ñ



 EMBED Equation.3  [image: image34.wmf]1


ii) image becomes smaller

· 
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 EMBED Equation.3  [image: image36.wmf]á



 EMBED Equation.3  [image: image37.wmf]1


iii) image remains same size but inverted

· 
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5.
If the centre of enlargement is not the origin, need to construct in order to obtain the image of an enlarged figure.

6.
How to find the centre of enlargement, given the original figure and its image?

i)
If A’ and B’ are the images of A and B respectively under an enlargement, join A to A’ and B to B’. 

ii)
Extend the lines.

iii)
The point of intersection of the 2 lines is the centre of enlargement.

7. In describing an enlargement, need to mention the

i) centre of enlargement and

ii) scale factor.

Eg: The transformation is an enlargement with centre (2, 3) and scale factor –3.

(E) SHEAR

1(i)
If a shear 
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 has a shear factor k and the invariant line is the x-axis, the transformation under 
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 is denoted by    
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[image: image42.wmf](

)

y

x

,

 is mapped to 
[image: image43.wmf](

)

y

ky

x

,

+

.

  (ii)
If a shear 
[image: image44.wmf]H

 has a shear factor k and the invariant line is the y-axis, the transformation under 
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 is denoted by    
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2. 
When a figure is under a shear, every point of it moves parallel to the invariant line. The only exceptions are points on the invariant line which will remain unmoved under the shear.


3.
Under a shear, the image changes in shape but maintains the same area as the original figure.
This is one good way of differentiating a shear from a stretch.

4.
If A’ is the image of A under a shear, the shear factor is given by 




   
   AA’


Shear factor = -----------------------------------------------.



         distance from A to the invariant line

5.
The shear factor is positive if the image is sheared to the right (horizontal invariant line) or top (vertical invariant line). 


The shear factor is negative if the image is sheared to the left (horizontal invariant line) or bottom (vertical invariant line). 

Note: (i) 
The above checks are based on images above horizontal invariant lines or on the right side of vertical invariant lines.

(ii) 
Need to add in the correct sign to the calculated shear factor.
6.
In describing a shear, need to mention the

i) invariant line and

ii) shear factor.

Eg: The transformation is a shear with the x-axis as the invariant line and shear factor 3.

(F) STRETCH

1(i)
If a stretch 
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 has a stretch factor k and the invariant line is the x-axis, the transformation under 
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 is denoted by    
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  (ii)
If a stretch 
[image: image54.wmf]S

 has a stretch factor k and the invariant line is the y-axis, the transformation under 
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 is denoted by    
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2. 
When a figure is under a stretch, every point of it moves perpendicular to the invariant line. The only exceptions are points on the invariant line which will remain unmoved under the stretch.


3.
Under a stretch, the area of the image is no longer the same as the original figure. This is one good way of differentiating a stretch from a shear.

4.
If A’ is the image of A under a stretch, the stretch factor is given by 

            distance from A’ to the invariant line
    

Stretch factor = --------------------------------------------------.



             distance from A to the invariant line

5.
The stretch factor is positive if the image is stretched to the right (vertical invariant line) or top (horizontal invariant line). 


The stretch factor is negative if the image is stretched to the left (vertical invariant line) or bottom (horizontal invariant line). 

Note: (i) 
The above checks are based on images above horizontal invariant lines or on the right side of vertical invariant lines.

(ii) 
Need to add in the correct sign to the calculated stretch factor.

6.
In describing a stretch, need to mention the

i)
invariant line and

ii)
stretch factor.

Eg: The transformation is a stretch with the y-axis as the invariant line and stretch factor 2.
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