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8.4A

Compare your work with that of another pair of classmates. 
What do you notice about the polygon and its 2 images? 
Do you think this would be true for all combinations of transformations?  
Explain.

Work with a partner.
You will need 0.5-cm grid paper, a Mira, and a ruler.
Draw axes on the grid paper to get 4 quadrants.
Place the origin at the centre of the paper. Label the axes. 
Plot these points: D(1, 1), E(4, 2), F(2, 5), and G(21, 2).  
Join the points in order, then join G to D.
➤	 Translate polygon DEFG 3 units right and 2 units down.  

Draw and label its translation image.  
Write the coordinates of each vertex of the translation image.

➤	 Reflect translation image D9E9F9G9 in the y-axis.  
Draw and label its reflection image.  
Write the coordinates of each vertex of the reflection image.
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Congruence of Polygons  
under Transformations

Each grid below shows a single transformation of polygon ABCD.

Identify each transformation. 
What are the coordinates of the vertices of each polygon ABCD? 
What are the coordinates of the vertices of each transformation image?

Draw a polygon given its image and the 
transformation, and draw the image of a 
polygon after a combination of transformations.
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Connect

Congruent polygons match exactly.  
They have the same size and shape; that is, corresponding sides and angles are equal.

These diagrams show three different transformations of polygon RSTU. 
The coordinates of the vertices of polygon RSTU are:  
R(1, 3), S(1, 5), T(4, 5), and U(4, 2).

Translation

Polygon RSTU is translated 2 units left and 5 units down. 
Its translation image is polygon R9S9T9U9.
The coordinates of the vertices of the translation image are:  
R9(21, 22), S9(21, 0), T9(2, 0), and U9(2, 23). 

Polygon RSTU and its translation image are congruent and  
have the same orientation; that is, the vertices of both polygons  
RSTU and R9S9T9U9 are read in a clockwise direction.

Reflection

Polygon RSTU is reflected in the y-axis.  
Its reflection image is polygon R9S9T9U9.
The coordinates of the vertices of the reflection image are:  
R9(21, 3), S9(21, 5), T9(24, 5), and U9(24, 2).

Polygon RSTU and its reflection image are congruent and  
have opposite orientations; that is, the vertices of polygons  
RSTU and R9S9T9U9 are read in opposite directions.

Rotation

Polygon RSTU is rotated 908 clockwise about the origin. 
Its rotation image is polygon R9S9T9U9.
The coordinates of the vertices of the rotation image are:  
R9(3, 21), S9(5, 21), T9(5, 24), and U9(2, 24).

Polygon RSTU and its rotation image are congruent and  
have the same orientation.

Under a translation, reflection, or rotation, the original  
polygon and its image are always congruent.
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A counterclockwise rotation is shown  
by a positive angle such as 190º, or 90º.  
A clockwise rotation is shown by a 
negative angle such as 290º.
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Example 1

a) Plot the points: D(4,22), E(7, 2), and F(8, 26).  
Join the points to draw nDEF. 

 Translate the triangle 3 units left and 6 units up.  
Draw and label the translation image nD9E9F9.  
Write the coordinates of each vertex.

b) Rotate nD9E9F9 908 about the origin.  
Draw and label the rotation image nD0E0F0.  
Write the coordinates of each vertex.

c) How do the translation image and the rotation image compare with nDEF?

A Solution

a) To draw the image nD9E9F9, translate each vertex of nDEF 3 units left  
and 6 units up.

 The translation image of D(4, 22) is D9(1, 4). 
The translation image of E(7, 2) is E9(4, 8). 
The translation image of F(8, 26) is F9(5, 0). 

b) A rotation of 908 is a counterclockwise  
rotation. Use tracing paper to draw the  
image nD0E0F0.  
Rotate the paper counterclockwise until  
the positive y-axis coincides with the  
negative x-axis.  
After a rotation of 908 about the origin,  
D9(1, 4) → D0(24, 1) 
E9(4, 8) → E0(28, 4) 
F9(5, 0) → F0(0, 5)

c) Compare the corresponding sides and angles to see that nDEF,  
its translation image, and its rotation image are congruent.  
nDEF, its translation image, and its rotation image have the  
same orientation. 

Example 1 illustrates a combination of transformations, a translation  
followed by a rotation.
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Example 2

A pentagon with vertices J9(3, 22), K9(5, 3), L9(8, 2), M9(7, 24), and N9(5, 21) is 
the image of pentagon JKLMN after a rotation of 22708 about the origin.  
Draw pentagons J9K9L9M9N9 and JKLMN.  
Determine the coordinates of the vertices of pentagon JKLMN.
What do you notice about the rotation image and the original pentagon?

A Solution

Method 1

To determine the coordinates of the vertices of  
pentagon JKLMN, work backward.
To move the rotation image to the original pentagon, 
rotate polygon J9K9L9M9N9 by the same amount,  
in the opposite direction. 
A rotation of 22708 is a clockwise rotation. 
So, use tracing paper to rotate polygon J9K9L9M9N9  
2708 counterclockwise about the origin.
The coordinates of the vertices of pentagon JKLMN are:
J(22, 23), K(3, 25), L(2, 28), M(24, 27), and  
N(21, 25).
The rotation image and the original pentagon are  
congruent and have the same orientation.

Method 2

To move the rotation image to the original pentagon,  
rotate polygon J9K9L9M9N9 clockwise by the amount  
required to make a complete turn. 
A rotation of 22708 is a clockwise rotation of 2708. 
So, to make a complete turn, rotate the image 908  
in the same direction. 
Use tracing paper to rotate pentagon J9K9L9M9N9  
908 clockwise about the origin.
The coordinates of the vertices of pentagon JKLMN are:
J(22, 23), K(3, 25), L(2, 28), M(24, 27), and  
N(21, 25).
The rotation image and the original pentagon are  
congruent, and have the same orientation.
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Discuss
   the ideas

 1. Can you change the size of a polygon by translating,  
reflecting, or rotating it? Justify your answer.

 2. Which transformations can be reversed by performing  
them a second time? Explain.

 3. How can you show that a polygon and its image under  
a translation, reflection, or rotation are congruent?
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 4. Each grid shows a polygon and its  

transformation image. Identify the  
single transformation that moves  
polygon A to polygon B.
a)

b) 

c) 

 5. Copy nABC on grid paper. Write  
the coordinates of each vertex. After  
each transformation below:
•	Write	the	coordinates	of	the	image	 

of each vertex.
•	What	patterns	do	you	see	in	the	 

coordinates of corresponding vertices?

a) Reflect nABC in the y-axis.
b) Translate nABC 4 units right.
c) Translate nABC 3 units down.
d) Reflect nABC in the x-axis.
e) Rotate nABC 908 about the origin.

Practice
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Apply
 6. a) Plot each point on a coordinate grid: 

F(26, 7), G(1, 3), and H(23, 2).
 Translate each point 2 units left and 

3 units down to get image points F9, 
G9, H9. Write the coordinates of each 
image point. 

b) Rotate points F9, G9, and H9 2908 
about the origin to get image points 
F0, G0, H0. Write the coordinates of 
each image point.

c) Draw and measure:
 i) FG, F9G9, and F0G0

 ii) GH, G9H9, and G0H0

 iii) HF, H9F9, and H0F0

 What do you notice?
d) Measure each angle:

 i) /FGH, /F9G9H9, and /F0G0H0

 ii) /GHF, /G9H9F9, and /G0H0F0

 iii) /HFG, /H9F9G9, and /H0F0G0

 What do you notice?
e) What do your answers to parts c  

and d tell you about nFGH, nF9G9H9, 
and nF0G0H0?

 7. a) Plot the points: D(1, 1), E(4, 1), F(4, 4), 
and G(2, 4). Join the points to draw 
quadrilateral DEFG. Translate the 
quadrilateral 5 units left and 6 units 
down. Draw and label the translation 
image D9E9F9G9. Write the coordinates 
of each vertex. Reflect the image 
quadrilateral D9E9F9G9 in the y-axis. 
Draw and label the reflection image 
D0E0F0G0. Write the coordinates of 
each vertex.

b) How does quadrilateral DEFG  
compare with its translation image 
and its reflection image?

 8. a) Plot the points: J(24, 5), K(25, 2),  
and L(22, 1). Join the points to  
draw nJKL. Rotate the triangle 1808 
about the origin. Draw and label the 
rotation image nJ9K9L9. Write the 
coordinates of each vertex. Reflect the 
image nJ9K9L9 in the x-axis. Draw and 
label the reflection image nJ0K0L0. 
Write the coordinates of each vertex.

b) How does nJKL compare with its  
rotation image and its reflection image?

 9. Polygon D is transformed to create  
image polygon E. For each transformation 
below, describe a transformation that will 
move polygon E back to polygon D.
a) A translation 6 units up
b) A reflection in the x-axis
c) A rotation of 1808 about the origin
d) A translation of 5 units left and  

1 unit down
e) A reflection in the y-axis

 10. A pentagon with vertices P9(3, 22),  
Q9(5, 3), R9(8, 2), S9(7, 24), and T9(5, 21) 
is the image of pentagon PQRST after a 
translation of 7 units right and 2 units up. 
Draw pentagons P9Q9R9S9T9 and PQRST.  
Determine the coordinates of the  
vertices of pentagon PQRST.  
What strategy did you use?  
What do you notice about the translation 
image and the original pentagon?

 11. Assessment Focus Plot	these	points	
on a coordinate grid: M9(3, 1), N9(6, 26), 
and P9(1, 24). Join the points to draw 
nM9N9P9.
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Reflect
When you see the image of a polygon on a grid after a given transformation, how do  
you find the coordinates of the original polygon? Include examples in your explanation.

a) Suppose nM9N9P9 is the image  
of nMNP after a reflection in the  
y-axis. Determine the coordinates  
of the vertices of nMNP. Explain 
your strategy.  
How does nM9N9P9 compare to 
nMNP? Explain.

b) Now suppose nM9N9P9 is the image  
of nMNP after a rotation of 2708 about  
the origin. Determine the coordinates 
of the vertices of nMNP. Explain  
your strategy.  
How does nM9N9P9 compare to 
nMNP? Explain.

 12. Take It Further  
Draw any nABC in Quadrant 2.  
Write the coordinates of each vertex.
a) Translate nABC 3 units left and  

4 units down. Draw and label the 
translation image nA9B9C9. Write  
the coordinates of each vertex. Reflect 
nA9B9C9 in the y-axis. Draw and label 
the reflection image nA0B0C0. Write 
the coordinates of each vertex.

b) Reflect nABC in the y-axis. Draw and  
label the reflection image nA9B9C9. 
Write the coordinates of each vertex. 
Translate nA9B9C9 3 units left and  
4 units down. Draw and label the  
translation image nA0B0C0. Write  
the coordinates of each vertex.

c) Does changing the order in which  
the transformations are performed 
affect the position of the final image? 
Explain your answer.

 13. Take It Further  
Draw any quadrilateral RSTU in  
Quadrant 1. Write the coordinates  
of each vertex.
a) Rotate quadrilateral RSTU 908  

about the origin. Draw and label  
the rotation image R9S9T9U9. Write 
the coordinates of each vertex.  
Reflect image R9S9T9U9 in the x-axis. 
Draw and label the reflection image 
R0S0T0U0. Write the coordinates of 
each vertex.

b) Reflect quadrilateral RSTU in the  
x-axis. Draw and label the reflection 
image R9S9T9U9. Write the coordinates 
of each vertex. Rotate image R9S9T9U9 
908 about the origin. Draw and label 
the rotation image R0S0T0U0. Write 
the coordinates of each vertex.

c) Does changing the order in which  
the transformations are performed 
affect the position of the final image? 
Explain your answer.


