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Opening Problem

Einstein’s Riddle
In a street with five houses painted five different colours, there live five different
people of different nationalities. Each person drinks a different drink, does a different
sport, and has a different pet. Can you figure out who has the fish?

1. The Brtish man lives in the red house.

2. The Swedish man keeps dogs as pets.

3. The Danish man drinks tea.

4. The green house is next to, and on the left of the white house.

5. The owner of the green house drinks coffee.

6. The person who plays hockey rears birds.

7. The owner of the yellow house plays tennis.

8. The man living in the center house drinks milk.

9. The Norwegian lives in the first house.

10. The man who plays golf lives next to the one who keeps cats.

11. The man who keeps horses lives next to the man who plays tennis.

12. The man who plays soccer drinks juice.

13. The German likes to ski.

14. The Norwegian lives next to the blue house.

15. The golfer lives next to the one who drinks water.
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1 2 3 4 5

Colour

Person

Drink

Sport

Pet

Colours:

White

Red

Yellow

Green

Blue

People:

British

Danish

Norwegian

Swedish

German

Drinks:

Juice

Coffee

Tea

Milk

Water

Sports:

Soccer

Tennis

Golf

Hockey

Skiing

Pets:

Horses

Fish

Birds

Dogs

Cats
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Tessellations II

Symmetry
Symmetry is when one shape becomes exactly like another if you flip, slide, turn
or scale it.

Which of the following tesslations have symmetry?

1. Reflectional symmetry (flip): the shape is reflected over a line so that each
side is a mirror image of the other.

line of symmetry

Draw the reflection of the image using the
dashed line as the line of symmetry.
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2. Translational symmetry (slide): the shape is shifted in some direction, but
otherwise remains unchanged.

Translate the image 3 units to the right
and 3 units down.

3. Rotational symmetry (turn): the shape is rotated by some angle about
some point, but otherwise remains unchanged.

Rotate the image 90◦ to the right about
the large dot. Then rotate it 180◦.
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4. Glide reflection (slide & flip): the shape is shifted and then reflected.

Translate the image 3 units to the right,
then reflect it over the dotted line.

5. Scale symmetry: the shape is scaled to different sizes.

This is also an example of a fractal. A fractal is a pattern in which a shape is
repeated at different scales.

To scale a shape by a factor of 2, you would
double each of its side lengths.

What happens to the area of the shape?
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One famous example of
a fractal is Sierpinski’s
triangle. It is created by
connecting the middle points
of each of the sides of the
larger triangles to create
smaller triangles.

Can you continue the
pattern?

Exercises

1. Does it make a difference whether you rotate a shape 180◦ to the right or to
the left? How many degrees would you have to rotate an image so that it is
back in the same position?

2. Find all of the (reflectional) lines of symmetry in the following images.
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3. What types of symmetry can you see in the following flags?

4. Perform the following transformations on triangle ABC:

A

B

C

a) Translation 2 units to the right

b) 90◦ rotation to the right about vertex C

c) Reflection over AC, then over BC

d) Translation 4 units down

5. Rotate the following shapes 90◦ about the large dot. Which one looks like
a reflection? Can you figure out the reason why? Try drawing the line of
symmetry for each image.
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6. Tessellations can be found in many places if you look hard enough. The follow-
ing pictures are just some examples of tessellations that can be seen in real life.
Can you tell what they are? What other tessellations do you see in real life?

7. Draw a 1 cm by 1 cm square. Scale it by a factor of 2. Record the new side
length and area. Do the same for a factor of 3, 4 and 5. What pattern do you
see?

8. Symmetry can be found in the letters of the alphabet as well. Determine which
letters have certain types of symmetry.

A B C D E F G H I J K L M

Reflectional

Translational

Rotational

N O P Q R S T U V W X Y Z

Reflectional

Translational

Rotational

9.

Studies have shown that we pre-
fer faces that are symmetrical to
those that are not. Dean notices
that his face is not symmetrical.
He wonders what he would look
like if his face was perfectly sym-
metrical. Help him find out.

You can do the same thing with your face by placing a mirror where the line of
symmetry should be.
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10. Draw a shape on grid paper and perform the following transformations:

a) Translation 5 units to the right

b) Rotation 90◦ to the left

c) Translation 3 units down

d) A horizontal reflection

Figure out how you would undo each transformation in order get back to the
original position.

11. You can create a glide-reflection tessellation by changing one side of a shape,
flipping the pattern horizontally and rotating it to the other side of the shape,
then fitting the pieces together:

Create your own glide-
reflection tessellation.

12. Help Jim find his way through the maze. He must rotate 90◦ when he turns
a corner and he can be reflected over the dotted lines. He must also be scaled
(stretched or compressed) to the same size of the path that he is travelling
through.

FINISH
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13. Recall that a glide reflection is a combination of a translation and a reflection.
Draw a shape on grid paper, then translate it 4 units to the right and reflect
it over a horizontal line drawn below it. Next, start with the same shape,
bu try doing the reflection before the translation. Does the order you do the
transformations in matter?

14. Draw the triangle from question 4 on grid paper and do a series of transforma-
tions, recording each one as you go. Then mix up the order of the transforma-
tions and see if you get the same result. (Note: For rotations, make sure that
you are recording the direction of the rotation and the point on the image that
you are rotating about (eg. Rotation 90◦ right about point A). For reflections,
record which edge of the shape you are using as your line of symmetry (eg.
Reflection over AB).
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Solutions

1. No; 360◦

2. 1 line of symmetry; 1 line of symmetry; 5 lines of symmetry; 2 lines of symmetry;
4 lines of symmetry

3. slide; flip; flip; turn & scale; turn & slide; flip

4.

A

B

CA

B

C
a

A

B

C

b
B

C

c

A

B

C

d

5.

6. dart board; bricks; checkers; honeycomb; soccer ball

7. Area = (sidelength)2

8.

A B C D E F G H I J K L M

Reflectional x x x x x x x x x

Translational x

Rotational x x

N O P Q R S T U V W X Y Z

Reflectional x x x x x x x

Translational x

Rotationalx x x x x x

10. A horizontal reflection back over the same line of symmetry; translation 3 units
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up; rotation 90◦ to the left of the same point; translation 5 units to the left

13. No, the order you do the transformations in does not matter.

14. You should get the same result.


