
 
 

TIPS4RM: Combined Grades 7 and 8 – Unit A 1 

Unit A Combined Grades 7 and 8 

Transformations 
 
Lesson Outline 

 
Big Picture 
 
Students will: 
• understand location using four quadrants of the coordinate axis (Grade 7); 
• investigate and apply transformations and tessellations (Grade 7); 
• investigate dilatations and their relationship to the characteristics of similar figures (Grade 7); 
• investigate and compare congruent triangles and similar triangles (Grade 7); 
• investigate, pose, and solve problems with congruent shapes (Grade 7). 
• develop geometric relationships involving right-angled triangles, and solve problems involving right-angled triangles 

geometrically (Grade 8). 

Day Grade 7 Math Learning Goals Grade 8 Math Learning Goals Expectations 
1 • Plot points on the Cartesian coordinate 

axis. 
 
Refer to TIPS4RM Grade 7 Unit 8 Day 1. 

• Activate prior knowledge. 
• Explore the Pythagorean relationship, 

using manipulatives (tangrams, chart 
paper). 

 
Refer to TIPS4RM Grade 8 Unit 10 Day 1. 

7m54 
 
8m49 
 
CGE 3c, 5a 

2 • Plot points on the Cartesian coordinate 
axis. 

• Make a game, such as Treasure Hunt or 
Find My Location, that requires finding 
points on the 4-quadrant grid. 

 
(Continue on Day 3.) 
 
Refer to TIPS4RM Grade 7 Unit 8 Math 
Learning Goals for Day 2. 

• Explore and investigate, using concrete 
materials, the relationship between the area 
of the squares on the legs and the area of 
the square on the hypotenuse of a right-
angled triangle. 

 
Refer to TIPS4RM Grade 8 Unit 10 Day 2. 

7m54 
 
8m49 
 
CGE 3c, 4f, 5a, 
5e 

3 • Plot points on the Cartesian coordinate 
axis. 

• Make a game, such as Treasure Hunt or 
Find My Location, that requires finding 
points on the 4-quadrant grid. 

 
(Continued from Day 2.) 
 
Refer to TIPS4RM Grade 7 Unit 8 Math 
Learning Goals for Day 3 

• Investigate the relationship of the areas of 
semi-circles drawn on the sides of a right-
angled triangle. 

 
Refer to TIPS4RM Grade 8 Unit 10 Day 3. 

7m54 
 
8m49 
 
CGE 5a, 5b, 5e, 
5g, 7b 

4 Instructional Jazz • Solve problems involving right-angled 
triangles geometrically, using the 
Pythagorean relationship and 
proportionality. 

• Hypothesize and investigate the 
relationship between the areas of similar 
figures drawn on the sides of a right-
angled triangle. 

 
Refer to TIPS4RM Grade 8 Unit 10 Day 4. 

8m50 
 
CGE 5b 
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Day Grade 7 Math Learning Goals Grade 8 Math Learning Goals Expectations 
5 • Use various transformations to “move” a shape from one position and orientation to another 

on grid paper (Grade 7) and on the Cartesian coordinate axis (Grade 8). 
 
Refer to TIPS4RM Grade 7 Unit 8 Day 4. 

7m56 
 
8m52, 8m53 
 
CGE 3c 

6 • Explore reflections, rotations, and 
translations using The Geometer’s 
Sketchpad®4. 

 
Refer to TIPS4RM Grade 7 Unit 8 Day 5 

• Investigate transformations using The 
Geometers Sketchpad®4 and the Cartesian 
coordinate axis. 

7m56 
 
8m52, 8m53 
 
CGE 4a, 4f 

7 • Analyse designs, using transformations. 
 
Refer to TIPS4RM Grade 7 Unit 8 Day 6. 

7m56 
 
8m52, 8m53 
 
CGE 3c 

8 • Investigate dilatations, using pattern blocks and computer websites (Grade 7) and concrete 
materials and computer websites (Grade 8). 

 
Refer to TIPS4RM Grade 7 Unit 8 Day 7. 

7m52, 7m55 
 
8m52, 8m53 
 
CGE 2c, 3a 

9 • Tessellate the plane, using transformations 
and a variety of tools. 

 
Refer to TIPS4RM Grade 7 Unit 8 Day 8. 

• Investigate the properties of reflections in 
the x-axis and in the angle bisector of the 
x-axis and y-axis that passes through the 
first and third quadrants. 

• Describe reflections in words and 
algebraically. 

7m56, 7m57 
 
8m52, 8m53 
 
CGE 5e, 5f 

10 • Form and test a conjecture as to whether or 
not all triangles will tessellate. 

• Apply knowledge of transformations to 
discover whether all types of triangles will 
tessellate. 

 
Refer to TIPS4RM Grade 7 Unit 8 Day 9. 

• Investigate properties of rotations of 90°, 
180°, and 270° around the origin. 

• Describe rotations precisely in words and 
algebraically. 

7m45, 7m56, 
7m57 
 
8m52, 8m53 
 
CGE 3c 

11 • Form and test a conjecture as to whether or 
not all polygons will tessellate. 

• Identify polygons that will/will not 
tessellate. 

 
Refer to TIPS4RM Grade 7 Unit 8 Day 10. 

• Form and test conjectures about 
combinations of dilatations, reflections, 
and rotations. 

7m56, 7m57 
 
8m42, 8m52, 
8m53 
 
CGE 3a, 3c 
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Unit A: Day 5: Transformations Grades 7 and 8 

 

Math Learning Goals 
• Use various transformations to “move” a shape from one position and orientation 

to another on the Cartesian coordinate axis. 
 
(Refer to TIPS4RM Unit 8 Day 4 for Grade 7.) 

Materials 
• grid paper 
• BLM A.5.1, 

A.5.2 

 Assessment 
 Opportunities 
 
 

Minds On… Whole Class  Activating Prior Knowledge 
Place two congruent triangles (∆1 and ∆2) on an overhead acetate of the 
Cartesian coordinate system. Ask: What different types of transformations could 
be used to move ∆1 to the orientation shown by ∆2? List transformation names 
on the board. Students move ∆1 onto ∆2 several times, using different 
combinations and/or sequences of transformations each time. 

Review the precision needed for descriptions of 
transformations. For example: 
Reflect ∆1 about AC, then translate it 6 units right and 
1 unit down. The initial triangle’s coordinate A(–3, 2) 
has been transformed to A′(3, 1). 
OR 
Translate ∆1 down 1 unit and right 6 units, then reflect 
it in side A′C′. 

 
Demonstrate that different types of transformations can result in the same image. 

 
 

Action! Pairs  Exploration 
Students use grids to transform ∆1 onto ∆2 using translations, reflections, and 
rotations. Students record all transformations on BLM A.5.1. 

Curriculum Expectations/Question and Answer/Mental Note: Circulate 
among the groups, observing students’ strategies for transforming ∆1 onto ∆2. 

Use probing questions to prompt students thinking: 
• What different types of transformations are there? 
• Which combinations have you tried? 

Challenge some students to perform the transformation in a specific number of 
moves. 

 
 

Consolidate 
Debrief 

Pairs  Making Connections and Summarizing 
Different pairs of students check each other’s descriptions by following the 
description and seeing whether the intended image results. 
Students record more than one way to describe at least two of the examples on 
BLM A.5.2. 

Whole Class  Project/Research Description 
During this unit, students compile a portfolio of examples from daily life where 
transformations are used. Each day, part of the Home Activity requires students 
to add examples of that day’s transformations to their collection. 

  
Shapes other than 
triangles could be 
used. 
 
 
If a shape is rotated, 
the description 
should identify the 
centre of rotation. 
If a shape is 
reflected, the 
description should 
identify the line of 
reflection. 
The diagram below 
illustrates ∆ABC 
being rotated 180° 
about point P to 
∆CB′A, or ∆ABC 
being reflected in AB, 
then reflected in the 
image of BC, then 
translated rightward 
and upward to 
∆CB′A. 
 

 
 
 
 
 
 
Examples of 
transformations from 
daily life can be 
found in magazines, 
advertising, 
architecture, etc. 

Application 
Concept Practice 

Home Activity or Further Classroom Consolidation 
Create your own transformation challenge. Complete your transformations in 
several ways. Trade challenges. 
Begin a portfolio of examples from daily life where transformations are used. 
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A.5.1: Transformations Recording Chart Grade 8 
 

Transformation Diagram Description of Transformations 
Sketch each step in the transformation from figure 1 to 
figure 2. Label the ordered pairs for each step. 

Describe precisely in words the transformation used for 
each sketch. Use specific ordered pairs in your 
description. 
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A.5.2: Transformations Grid Paper  Grade 8 
 
 

Transformation Diagram Description of Transformations 
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Unit A: Day 6: Investigating Transformations Using GSP®4 Grades 7 and 8 

 

Math Learning Goals 
• Investigate transformations using The Geometer’s Sketchpad®4 and the Cartesian 

coordinate axis. 
 
(Refer to TIPS4RM Unit 8 Day 5 for Grade 7.) 

Materials 
• GSP®4 
• BLM A.6.1, 

A.6.2 

 Assessment 
 Opportunities 
 
 

Minds On… Pairs  Teacher Guided 
Same grade mixed-ability pairs construct a regular octagon, using The 
Geometer’s Sketchpad®4 (BLM A.6.1). 
Pairs share their understanding. 

 
 

Action! Pairs  Guided Exploration 
Same grade, mixed-ability pairs use The Geometer’s Sketchpad®4 to work with 
various types of transformations (Grade 8).  
Students record their observations and responses to questions in their notebooks. 

Learning Skills (Cooperation with Others)/Question and Answer/Checklist: 
Observe students as they work through the task. 

Students who finish early can continue with BLM A.6.2 (Part E). 

 
 

Consolidate 
Debrief 

Whole Class  Demonstrating Understanding 
Lead a discussion of the questions on the worksheets. The techniques used for 
each different transformation are the same in both grades, so the discussion can 
include all students. Students in Grade 8 only use coordinates to describe their 
findings. 

  
 
 
In GSP®4 there is a 
tool to construct a 
pentagon or octagon. 
Show the class this 
tool only after they 
understand the 
construction of a 
regular polygon 
based on its 
geometric properties. 
 
Think Literacy: Cross 
Curricular 
Approaches – 
Mathematics, 
Following 
Instructions, pp. 70–
72. 
 
The octagon provides 
easier Cartesian 
coordinates for the 
investigation than 
shapes like the 
pentagon. If students 
choose to translate 
pentagons they will 
need to use decimals 
or fractions in their 
coordinates. 

 
 
Application 
Concept Practice 

Home Activity or Further Classroom Consolidation 
Create and describe several different designs based on transformations of a 
single shape. 
Name your design to suggest the type of transformations(s) used in developing 
the design, e.g., Tilted Tiles, Spun Petals. 
Add to your portfolio examples from daily life where transformations are used. 
Find specific examples of transformations that are computer-generated. 

  
Portfolio items of 
computer-generated 
transformations might 
include computer 
animations, 
computer-designed 
floor plans, drafting, 
etc. Discuss careers 
in animation, 
architecture, graphic 
design, etc., that use 
transformations. 
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A.6.1: Constructing a Regular Octagon Grade 8 
 
 

 

Open a new GSP sketch. 
From the menu select Graph and then choose Plot Points. 
Enter the ordered pair (–3, 2) and click Plot. Enter another 
ordered pair (0, 2). 
 
Select the Arrow Tool, click on any white space to deselect 
everything. 

 

Click on point A; from the Transform Menu, select Mark 
Center. The point A with flash briefly. 
 
Click on the other point. We will now rotate this point around 
point A to create the vertices of an octagon. 

 

In the Transform Menu, select Rotate; type 45 into the 
degree box, click on Rotate. 
 
Select Rotate again; in the Rotate Box, click on Rotate, 
repeat 8 times. Click on white space to deselect everything.  
 
Click on point A; in the Display Menu, select Hide Plotted 
Point. You should no longer see point A. 

 

 
 
Select each of the 8 points in order clockwise. 
 
In the Construct Menu, select Segments. Your finished 
octagon should appear. 

 

Deselect the segment and select each of the 8 points. In the 
Construct Menu, select Interior. The octagon’s interior is 
coloured. 
 
Save your sketch with the filename “octagon.” 
 
In your notebook, sketch the octagon, labelling the 8 vertices 
and the centre. 
 
If you were asked to construct a hexagon, what angle of 
rotation would you use? For a pentagon? 
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A.6.2: Transformations in GSP®4 Grade 8 
 
Part A: Translations 

 

Open the octagon sketch that you saved. To translate right 
8 units and up 3 units, select the Point Tool and place a 
point at (0, 0). Place a second point at (8, 3) to represent the 
translation [8, 3]. Deselect the segment. 
 
Use the Arrow Tool to select (0, 0) first, then (8, 3). Use 
Transform: Mark Vector to set this as the translation 
direction. A flashing line appears briefly to illustrate the 
direction of the transformation. 

 

Select the entire octagon. From the Transform Menu, select 
Translate. In the translate box click Translate. In your 
notebook, compare the coordinates of the translated image 
tot the original. What patterns do you notice in the ordered 
pairs? 
 
Select the point (8, 3) on the line that indicates the direction 
of the transformation, and drag the point. Describe in your 
notes what you observe. 

 
 



 
 

TIPS4RM: Combined Grades 7 and 8 – Unit A 9 

A.6.2: Transformations in GSP®4 (continued) Grade 8 
 
 
Part B: Rotations 

 

Open the octagon sketch that you have saved. 
 
From the Transform Menu, choose Rotate. Enter an angle of 
rotation of 20°. Click Rotate. 

 

The image octagon appears on top of the original octagon, 
in the same colour. 
 
To change the colour, choose from the menu Display, 
Colour, and pick a different colour for the rotated octagon. 

 

Describe in your notes what you observe. Compare the 
rotated image to the original. 
 
How are they the same; how are they different? 
 
What angle of rotation will map the octagon onto itself? 
 
What will happen if you enter a negative angle measurement 
for the rotation? 
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A.6.2: Transformations in GSP®4 (continued) Grade 8 
 
Part C: Reflections 

 

Open the octagon sketch that you have saved. 
 
Using the Segment Tool, construct a vertical segment to the 
right of your octagon. In the Transform Menu, select Mark 
Mirror. The line segment will flash briefly. 
 
Use the Arrow Tool to select the octagon. In the Transform 
Menu, select Reflect. 

 

Describe in your notes what happened. Compare the 
coordinates of the image octagon to the original coordinates. 
 
What patterns do you notice? 
 
Select your mirror line and drag it. 
 
Describe in your notes what you observe. Compare the 
reflected image to the original. 
 
How are they the same, how are they different? 

 



 
 

TIPS4RM: Combined Grades 7 and 8 – Unit A 11 

A.6.2: Transformations in GSP®4 (continued) Grade 8 
 
 
Part D: Put It All Together 

 

Open the Octagon Sketch that you have saved. 
 
Repeat each of the above transformations, this time not 
opening a new sketch each time. For each transformation, 
select the image and change it to a different colour. 
 
Your final sketch may have the images overlapping. You 
may need to drag your mirror line to achieve something 
similar to the screen shown here. 
 
Considering the three images you have, explain whether it is 
possible for any of the three images to lie directly on top of 
one another. Experiment with your theory by dragging 
different parts of your sketch. 
 

 
 
 
 
 
Part E: Explore More 
Use various combinations of transformations to create a design. 
 
Reflect an image over a line. Create a second reflection line parallel to the first line; reflect the 
image over the second line. Describe a single transformation that alone would have created the 
second reflected image. Repeat using two mirror lines that intersect. 
 
Make up your own combination of transformations that could also be created by a single 
transformation.  
 
Try constructing a hexagon and applying transformations to it. 
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Unit A: Day 7: Pentominoes Puzzle Grades 7 and 8 

 

Math Learning Goals 
• Analyse designs, using transformations. 
 
(Refer to TIPS4RM Unit 8 Day 6 for Grade 7.) 

Materials 
• square tiles 
• BLM A.7.1, 

A.7.2 
• grid paper 

 Assessment 
 Opportunities 
 
 

Minds On… Whole Class  Demonstration 
Explain the task: Create different shapes using five square tiles. Demonstrate one 
shape that can be made using the five squares. 
Construct a congruent shape as it would appear 
under a transformation, explaining that these two 
shapes are considered to be the same shape.  

 
 

Action! Pairs  Exploration 
Ask students to find different pentomino shapes and draw them on the square tile 
paper (BLM A.7.1). 

Curriculum Expectations/Question and Answer/Mental Note: Circulate, 
observing students’ strategies for finding as many different shapes as possible. 

Whole Class  Guided Investigation 
Use an enlarged overhead copy of BLM A.7.2 to guide students in identifying 
pair A and 1 as congruent under a rotation of 90° clockwise about point (–5, 11), 
followed by a translation right 9 and a translation down 5. 
The translation will vary depending on the centre of the rotation. Students may 
complete the chart in the following sequence: 
• identify all of the pairs of congruent pentominoes; 
• identify whether a rotation or reflection is needed; 
• describe the amount and direction of rotation or the type of reflection; 
• mark the centre of rotation or the reflection line and identify the amount and 

direction of translation. 

Pairs  Problem Solving 
Students work on the next 11 pairs individually for a set amount of time. Pairs 
share their results and discuss any differences. 

 
 

Consolidate 
Debrief 

Whole Group  Presentation 
Invite pairs of students to explain pentomino pairs that they found, using an 
overhead of BLM A.7.2. One student could write the description while the other 
partner demonstrates the transformation with cut-outs. Encourage students to 
communicate clearly, using mathematical terminology. 
For each pair of pentomino shapes, ask students to describe the transformation 
differently, and explain it. 

Curriculum Expectations/Learning Skills/Presentation/Checklist: Assess 
student ability to demonstrate understanding of concepts, communication, 
application of procedures, and problem-solving skills. 

  
If square tiles are not 
available, copy 
BLM A.7.1 onto card 
stock and have 
students cut the 
squares. 
 
There are 12 different 
pentomino shapes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Students are likely to 
find the last part of 
the description the 
most challenging. 
Using cut-outs of the 
pentomino shapes 
may help students 
during their tasks. 
 
 
For students who are 
having difficulty, 
enlarge the puzzle 
and use pentomino 
pieces that fit the 
puzzle exactly. 

Concept Practice 
Home Activity or Further Classroom Consolidation 
Find another arrangement of pentominoes that form a rectangle. 
Add to your portfolio of transformations. 

  
 

 



 
 

TIPS4RM: Combined Grades 7 and 8 – Unit A 13 

A.7.1: Square Tiles Grade 8 
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A.7.2: Pentominoes Grade 8 
 
Two different rectangular arrangements of the 12 pentomino pieces: 

 
 
Find all pairs of congruent pentomino pieces and describe the transformation that has been 
applied. Use ordered pairs to help describe the transformations. 

Pairs Description of Transformation 

A and _____  

B and _____  

C and _____  

D and _____  

E and _____  

F and _____  

G and _____  

H and _____  

I and _____  

J and _____  

K and _____  

L and _____  
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Unit A: Day 8: Investigating Dilatations Using a Variety of Tools Grades 7 and 8 

 

Description 
• Investigate dilatations using concrete materials and computer websites. 
 
(Refer to TIPS4RM Unit 8 Day 7 for Grade 7.) 

Materials 
• BLM A.8.1 
• data projector unit
• Internet access 

 Assessment 
 Opportunities 
 
 

Minds On… Whole Class  Presentation 
Draw a triangle or polygon on overhead acetate. Shine the overhead onto the 
board and trace the shape with chalk. Students suggest what will happen when 
the overhead is moved closer/farther from the board, using the vocabulary of 
dilatations. Move the overhead and trace the new shape. 

Pairs  Discussion 
Students make predictions about the relationships between the original and the 
image angles and the orientation of the original and image sides. They record 
their predictions in their journals. 

Whole Class  Presentation 
On a computer data display unit, show enlargements and reductions, using 
websites such as Mapquest at http://www.mapquest.com/ and Google Earth at 
http://earth.google.com/. 
Examine parallel streets and angles found at intersections after several 
enlargements and reductions. Point out that the angles seem to keep the same 
measurements throughout dilatations and that parallel sides remain parallel and 
perpendicular sides remain perpendicular. 

 
 

Action! Pairs  Investigation 
Students investigate the predictions made about angles and orientation of sides 
after enlargements and reductions, using BLM A.8.1. 
Circulate and assist, as required. Make connections by asking questions: 
• When a shape is dilatated by a factor of 2 about a point, what percent of the 

enlargement is the original shape? 
• Dividing each coordinate by 4 is the same as multiplying by what fraction? 
• Which parts of a dilatated figure are congruent and which are similar? 

Learning Skills (Cooperation with Others)/Question and Answer/Checklist: 
Observe students as they work through the activity. 

 
 

Consolidate 
Debrief 

Whole Class  Discussion 
Debrief the class by asking students to describe their findings, and note if their 
original predictions were accurate? 
Discuss where they have seen dilatations used in daily life. 

  
Word Wall 
• enlargement 
• reduction 
• dilatation 
• similar 
• figures 
• congruent 
• angles 
• image 
• mapped 
 
 
Students in Grade 7 
investigate dilatations 
in greater detail in the 
next unit, as part of 
their investigation of 
similar triangles. 
 
Students in Grade 8 
investigate 
relationships among 
area, perimeter, 
corresponding sides, 
and angles of similar 
shapes. 
 
Under a dilatation 
(enlargement or 
reduction) about a 
point, sides of the 
image shape are 
parallel to the sides 
of the original shape. 
All angles remain 
congruent under a 
dilatation. 
 
Challenge those 
students who finish 
early to create their 
own dilatations to 
further verify their 
findings. 

Application 

Home Activity or Further Classroom Consolidation 
Add to your transformations portfolio collection of pictures and drawings found 
in newspapers, in magazines, and on the Internet depicting dilatations. Describe 
occupations that use dilatations. 
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A.8.1: Investigating Dilatations Grade 8 
 

 

3. This type of transformation is called a dilatation. How can you further describe the type of 
dilatation used in question 1? In question 2? 

 
 
 
 
 
 
4. Describe the characteristics of dilatations: 

Graph the triangle under the transformation: 
(x, y)  (2x, 2y) 

A (0, 2)  A′(     ,     ) 

B (–4, –2)  B′(     ,     ) 

C (3, –4)  C′(     ,     ) 

 
1. Measure the sides and angles of the initial 

triangle and the image triangle.  
What patterns do you notice? 

Graph the triangle under the transformation: 

(x, y)  ( ,
2 2
x y ) 

A (0, 2)  A′(     ,     ) 

B (–4, –2)  B′(     ,     ) 

C (3, –4)  C′(     ,     ) 

 

 

2. Measure the sides and angles of the initial 
triangle and the image triangle. 
What patterns do you notice? 
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A.8.1: Investigating Dilatations (continued) Grade 8 
 
5. a) Predict what will happen if you multiply the coordinates of each vertex by 3. Check your 

prediction on the triangle below. 

b) Using a ruler, connect O (Origin), 
A, and A′. Measure the lengths 
OA and OA′. What do you notice? 

c) Connect O, B, and B′. Measure 
the lengths OB and OB′. What do 
you notice? 

 

d) Does the same thing happen with 
points O, C, and C′? 

 
6. In the example above, O is described as the “projection point.” Explain what functions are 

performed by the projection point. 
 
 
 
 
7. a) Predict what will happen if you divide each coordinate of this quadrilateral by 4. Check 

your prediction on the quadrilateral below. 

b) Use a different colour to apply the 
transformation (x, y)  (½x, ½y) to 
quadrilateral ABCD. 

 

c) How does this second 
transformation compare to the first 
transformation? 
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Unit A: Day 9: Investigating Reflections Grades 7 and 8 

 

Math Learning Goals 
• Investigate the properties of reflections in the x-axis and in the angle bisector of the 

x-axis and y-axis that passes through the first and third quadrants. 
• Describe reflections in words and algebraically. 
 
(Refer to TIPS4RM Unit 8 Day 8 for Grade 7.) 

Materials 
• BLM A.9.1, 

A.9.2, A.9.3 

 Assessment 
 Opportunities 
 
 

Minds On… Whole Class (both grades)  Demonstration 
Display a transparency of BLM A.9.1 on the overhead with a second piece of 
acetate taped along the x-axis. Demonstrate a reflection in the x-axis by flipping 
the acetate over like a page from a book. Write the coordinates of the image 
points on the acetate. 
Students describe the patterns they see in words, then they express the pattern 
algebraically. 
For details on preparing the overhead transparencies refer to BLM A.9.3. Note: 
refer to the video Transformations, Translations, Reflections, and Rotations 
found at http://www.edu.gov.on.ca/eng/studentsuccess/lms/library.html for 
further details on making the acetates and guiding the investigation. 

 
 

Action! Pairs  Exploration 
Guide the investigation by demonstrating reflections in the x-axis, in the y-axis, 
and in the angle bisector of the axis that passes through the first and third 
quadrants, using the overhead BLM A.9.1 and A.9.2.  
Students determine the coordinates of the image and the patterns that emerge. 
OR 
Students work in pairs to create their own acetates for reflection in the y-axis and 
the angle bisector of the axis that passes through the first and third quadrants, 
using BLM A.9.1 and A.9.2. 

Learning Skills (Cooperation with Others)/Question and Answer/Checklist: 
Circulate and assist, as required. Observe students as they work through the 
activity. 

 
 

Consolidate 
Debrief 

Whole Class  Discussion 
Encourage students to describe the reflection about a line in words so that the 
algebraic form makes sense to them. Discuss where reflections are used in the 
world. Ask: What occupations require the use of reflections? 

  
 
 
 
 
 
 
 
For a reflection in the 
x-axis: 
(x, y) → (x, –y) 
 
For a reflection in the 
y-axis: 
(x, y) → (–x, y) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Challenge those 
students who finish 
early to create a 
combination of 
reflections of the 
same shape. 
 

Application 
Concept Practice 

Home Activity or Further Classroom Consolidation 
Find examples in advertising or marketing where reflections have been 
used. Analyse the method used by the graphic artist to create the reflection. 
Describe the effect of the reflection on the viewer. Place your analysis in your 
portfolio of transformations. 
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A.9.1: Reflections Grade 8 
 
 

X (–10, 5)  X′ (     ,      ) 

Y (–8, 7)  Y′ (     ,      ) 

Z (–3, 6)  Z′ (     ,      ) 

 

 

 

To reflect in the x-axis: 
 

(x, y)  (     ,      ) 
 
 
 
 

A (7, 1)  A′ (     ,      ) 

B (3, 3)  B′ (      ,      ) 

C (2, –1)  C′ (     ,      ) 

D (4, –2)  D′ (     ,      )  

To reflect in the y-axis: 
 

(x, y)  (     ,      ) 
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4.9.2: Reflections Grade 8 
 
 

A (7, 4)  A′ (     ,      ) 

B (13, 2)  B′ (     ,      ) 

C (4, –6)  C′ (     ,      ) 

 

To reflect in the angle bisector 
of the axis that passes through 
the first and third quadrants: 

 
(x, y)  (     ,      ) 
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A.9.3 Making the Transparencies for Reflections (Teacher) Grade 8 
 
 
Create overhead transparencies to illustrate reflection in the x-axis.  
The video Transformations, Translations, Reflections, and Rotations that demonstrates the use 
of this visual can be accessed at http://www.edu.gov.on.ca/eng/studentsuccess/lms/library.html 
 

  
Step 1: Make a full-page enlargement of the grid found 

on BLM A.9.1 on an overhead transparency. 
 

 (Use acetates designed for the photocopier as 
incorrect acetates melt and damage the copier.) 

Step 2: Cut a small piece of clear acetate to fit over 
the top part of the grid. 

 
 Place the bottom edge of the small piece of 

acetate along the x-axis. 

  
Step 3: Tape the bottom edge of the small piece of 

acetate precisely along the x-axis. This tape will act 
as the “hinge” along which the acetate is flipped to 
represent a reflection in the x-axis. 

 

 Trace the original triangle on the unmarked acetate. 
Label the vertices, X, Y, and Z. Do not write in the 
coordinates. 

Step 4: Flip the clear acetate over the taped edge 
along the x-axis. The traced triangle should appear 
upside down. Check that its vertices are at the 
correct place on the grid. 

 

 The taped edge may need slight adjustments to 
provide accurate vertices after the reflections. 

 
Step 5: Compare orientations of triangles; note that X, 

Y, and Z are upside down; label coordinates, etc. 

To reflect in the y-axis:  
Make a separate acetate. Repeat this 
process for the other graph on BLM A.9.1, 
taping the small piece of acetate carefully 
along the y-axis. 
 
To reflect in the angle bisector of the axis 
that passes through the first and third 
quadrants:  
Copy the grid on BLM A.9.2 and tape a clear 
acetate along the diagonal. 
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Unit A: Day 10: Investigating Rotations Grades 7 and 8 

 

Math Learning Goals 
• Investigate the properties of rotations of 90°, 180°, 270° around the origin. 
• Describe rotations precisely in words and algebraically. 
 
(Refer to TIPS4RM Unit 8 Day 9 for Grade 7.) 

Materials 
• BLM A.10.1, 

A.10.2 

 Assessment 
 Opportunities 
 
 

Minds On… Whole Class  Activity Instructions 
Demonstrate how a small piece of acetate can be attached with a tack to (0, 0) on 
BLM A.10.1 to facilitate investigating rotations about the origin. 
For details on preparing the overhead transparencies refer to BLM A.10.2. Note: 
refer to the video Transformations, Translations, Reflections, and Rotations 
found at http://www.edu.gov.on.ca/eng/studentsuccess/lms/library.html for 
further details on making the acetates. 

 
 

Action! Pairs  Problem Solving 
Demonstrate the rotations using an overhead acetate of BLM A.10.1. 
OR 
Students create their own acetates and investigate rotations of 90°, 180°, 270° 
around the origin.  

Learning Skills/Observation/Mental Note: Circulate, noting students work 
habits. 

 
 

Consolidate 
Debrief 

Whole Class  Discussion 
Students present their conclusions about rotations, both verbally and 
algebraically. 

  
 
 
 
 
 
 
 
 
 
 
 
 
Refer to a circular 
clock face to help 
students visualize 
that quarter turns are 
angles of 90°, half 
turns are angles of 
180°. 
 
Distinguish between 
cw (clockwise) and 
ccw (counter-
clockwise). 
How might positive 
and negative angle 
measurements 
indicate the direction 
of the turn? (ccw 
rotations are 
measured by positive 
angles) 

Concept Practice 

Home Activity or Further Classroom Consolidation 
Complete practice questions. 
Add to your portfolio of transformations a photographic or diagrammatic 
example of a rotation about a point. Label the point of rotation, the direction of 
rotation, and estimate the angle of rotation. 

  
Provide students with 
appropriate practice 
questions. 
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A.10.1: Rotations Grade 8 
 
 

 
 

To Rotate 90° about (0, 0) To Rotate 180° about (0, 0) To Rotate 270° about (0, 0) 

A (7, 1)  A′ (    ,    ) A (7, 1)  A′ (    ,    ) A (7, 1)  A′ (    ,    ) 

B (8, 3)  B′ (    ,    ) B (8, 3)  B′ (    ,    ) B (8, 3)  B′ (    ,    ) 

C (1, 5)  C′ (    ,    ) C (1, 5)  C′ (    ,    ) C (1, 5)  C′ (    ,    ) 

(x, y)  (    ,    ) (x, y)  (    ,    ) (x, y)  (    ,    ) 
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A.10.2: Making the Transparencies for Rotations Grade 8 
 
 

  
Step 1: Make a full-page enlargement of the grid 

found on BLM A.10.1 on an overhead transparency. 
 

 (Use acetates designed for the photocopier, as 
incorrect acetates melt and damage the copier.) 

Step 2: Cut a piece of clear acetate to fit over the first 
quadrant, extending slightly beyond. Place a tack, 
point facing upwards, through the point (0, 0) and 
through the small acetate piece. This tack acts as 
the centre of rotation. 

 
 

Step 3: Trace the triangle onto the small acetate. 
Label the points A, B, and C but do not write their 
coordinates. 

 

 Trace the x- and y-axes onto the small acetate. 

Step 4: Begin the rotation, counter clockwise. 
Continue to rotate the small acetate until its  
x- and y-axes have rotated 90°. 

 

 The taped edge may need slight adjustments to 
provide accurate vertices after the reflections. 

 
Step 5: After rotating 90° counter clockwise, discuss 

the orientation of the image, and the orientation of 
the letters A, B, C. Determine, and write down the 
coordinates of A′, B′, C′. Discuss the patterns in the 
coordinates. 

To illustrate a rotation of 180°: 
Return the small acetate to its original position 
in the first quadrant before rotating 180°. 
 
 
 

To illustrate a rotation of 270°: 
Return the small acetate to its original position 
in the first quadrant before rotating 270°. 
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Unit A: Day 11: Can Transformations Be Combined? Grades 7 and 8 

 

Math Learning Goals 
• Form and test conjectures about combinations of dilatations, reflections, and 

rotations. 
 
(Refer to TIPS4RM Unit 8 Day 10 for Grade 7.) 

Materials 
• BLM A.11.1 

 Assessment 
 Opportunities 
 
 

Minds On… Whole Class  Introduction 
Students complete an Anticipation Guide with questions based on the 
investigation: 
• Does the order in which you perform two transformations matter? 
• Does the order in which you perform three transformations matter? 
• Is it possible for two consecutive transformations to give the same image 

points as a single transformation? 

 
 

Action! Individuals  Problem Solving 
Students work independently on the investigation questions (BLM A.11.1). 

Curriculum Expectations/Performance Task/Rubric: Assess student work 
using a rubric. 

 
 

Consolidate 
Debrief 

Whole Class  Discussion 
Students present their original conjectures and their conclusions after the 
investigation. 
Emphasize that the order in which transformations are performed does affect the 
final location of the image. 
Comment on the students’ strengths and next steps that they can take to improve 
performance. 
Students revisit their Anticipation Guide to complete the After column.  

  
See Think Literacy: 
Cross Curricular 
Approaches – 
Mathematics, 
Anticipation Guides, 
pp. 10–14. 
 
 
 
 
 
 
 
 
 
When returning 
graded work to 
students, consider 
photocopying 
samples of Level 3 
and Level 4 
responses with 
student names 
removed. Select and 
discuss samples that 
show a variety of 
strategies. 

 
 
Reflection 

Home Activity or Further Classroom Consolidation 
Reflect on your solutions to the problem presented in the assessment task and 
answer the following questions in your math journal: 
• Explain how a hypothesis can help you to plan your strategy. 
• Does it matter if your hypothesis is correct or incorrect? Explain? 
• Did reflecting on your thinking cause you to select an alternative strategy or 

try another example? 

Complete your portfolio of transformation to hand in. 

  
 
 
 
 
 
 
 
 
 
Use a rubric to 
assess the portfolio. 
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A.11.1: Investigating Combinations of Transformations Grade 8 
 
 
1. Jules says that a rotation of 180° around the origin is the same as a reflection in the x-axis 

followed by a reflection in the y-axis. 
 
Is Jules correct? Justify your statement. 

 

 
 

2. Does the order in which you perform two transformations matter? Explain. 

Perform these sets of transformation as stated. On the same grid perform the same two 
transformations in the reverse order. 

a) A translation of 6 units to the left and 
1 unit down followed by a reflection in 
the x-axis 

b) A dilatation by a factor of 2 about the 
origin followed by a reflection in the  
y-axis 

  
 
 c) What conclusions can you make about the order of transformations? 
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A.11.1: Investigating Combinations  Grade 8 

 of Transformations (continued) 
 
 
3. When you perform three transformations on the same shape, does the order matter? Make 

a conjecture. Design and carry out an experiment to determine if your conjecture is true. 

 
 
 
 
 
 
 
4. Plot the points (3, 2) and (3, –2). Construct three different squares with these points as 

vertices. Verify that each shape is a square. 

 
 


