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LESSON

3

Dear Family,
This week your student is exploring rigid transformations of figures. A rigid 
transformation is a movement that slides, flips, or turns a figure without changing 
its size or shape. Your student will be learning about three types of transformations:

• A translation slides a figure from one place to another.

• A reflection flips a figure over a line.

• A rotation turns a figure around a given point.

Show how to transform figure A in three different ways.

A

➤➤ ONE WAY to transform figure A is to translate it. You can slide figure A to the right.

 

A B

slide

➤➤ ANOTHER WAY to transform figure A is to reflect it. You can flip figure A across a 
line of reflection to the right of the figure.

 

A B

flip

line of reflection

➤➤ ANOTHER WAY to transform figure A is to rotate 
it. You can use the bottom right vertex of A as a 
center of rotation and turn figure A to the right, 
or clockwise, around this point.

Use the next page to start a conversation 
about rigid transformations.
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LESSON 1 | UNDERSTAND RIGID TRANSFORMATIONS AND THEIR PROPERTIES

What other patterns of transformed figures 
do you see in and around your home? 

Activity Thinking About Rigid 
Transformations Around You

➤➤ Do this activity together to investigate rigid 
transformations of figures in the real world.

Some patterns can be made by transforming a figure 
repeatedly. This is true for many household features, 
such as wallpaper designs. 

The wallpaper pattern on the right uses a 
parallelogram. The pattern can be described in 
many ways. One way is that each column is a flip, 
or reflection, of the column next to it.
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LESSON 1 | SESSION 1 

Explore Rigid Transformations

flip

A

C

line of re�ection

UNDERSTAND: What happens to the size 
and shape of a figure when you move it?

Model It

➤➤ Complete the problems about sliding a 
figure and flipping a figure.

 a.  You can slide figure A to the right to get its 
image, figure B. Complete the image by 
drawing the missing sides of figure B.

A B

slide

b. A movement that slides a figure is a called a translation. What is the same 
about figure A and figure B? What is different?

a.  You can flip figure A across a line of reflection to 
get its image, figure C. Complete the image by 
drawing the missing sides of figure C.

b. A movement that flips a figure is called a 
reflection. What is the same about figure A 
and figure C? What is different?

1

2

Ask: How did you 
know how to complete 
the image after the 
translation? After the 
reflection?

Share: I knew that the 
missing sides . . .

DISCUSS IT

Learning Targets SMP 2, SMP 3, SMP 5, SMP 6, SMP 7
Verify experimentally the properties of rotations, reflections, and translations.
• Lines are taken to lines, and line segments to line segments of the same length. 
• Angles are taken to angles of the same measure. 
• Parallel lines are taken to parallel lines.
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Model It

➤➤ Complete the problems about turning a figure.

  a.  Figure A is turned clockwise around a point to get its image, figure D. The point 
is called the center of rotation. A center of rotation can be any point inside, 
on, or outside the figure. Complete the image by drawing the missing sides 
of figure D.

A

D

turn

center of rotation

b. A movement that turns a figure is called a rotation. What is the same 
about figure A and figure D? What is different?

c. A transformation describes a change in location, orientation, or size of a 
figure. Translations, reflections, and rotations belong to the subcategory of 
transformations called rigid transformations. Why do you think these are 
called rigid transformations?

 Reflect How is a rotation like a reflection? How is a rotation different from 
a reflection?

3

4

LESSON 1 | SESSION 1

Ask: How would a 
different center of 
rotation change the 
way a figure rotates?

Share: A way I think 
about a rotation is . . .

DISCUSS IT
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 Identify all the pairs of parallel sides of each figure.2

Prepare for Rigid Transformations

 Think about what you know about geometric figures and parallel lines. Fill in each 
box. Use words, numbers, and pictures. Show as many ideas as you can.

1

LESSON 1 | SESSION 1 Name:

In My Own Words

Examples

My Illustrations

Non-Examples

parallel lines
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➤➤ Complete problems 3–5.

 Figure S is a translation of figure R. Complete the image by drawing the missing 
sides of figure S.

S

R

slide

 Figure T is a reflection of figure R across the line of reflection. Complete the image 
by drawing the missing sides of figure T.

R T

flip

 Figure U is a rotation of figure R counterclockwise around the center of rotation. 
Complete the image by drawing the missing sides of figure U.

R
U

turn
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LESSON 1 | SESSION 1
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Develop Understanding of Rigid Transformations 
and Their Properties

LESSON 1 | SESSION 2 
UNDERSTAND: What happens to the size 
and shape of a figure when you move it?

Model It: Corresponding Sides

➤➤ Try these two problems involving rigid transformations.

 Figure PQRSTU is a transformation of figure ABCDEF. 

a. Is figure PQRSTU a translation, reflection, or rotation? 
Explain your reasoning.

b. Draw an arrow to show how figure ABCDEF moved. Add the center of rotation 
for a rotation or the line of reflection for a reflection. 

 When figures are the same shape, you can identify corresponding parts between 
the figures. Angles in the same relative position are called corresponding angles. 
Sides in the same relative position are called corresponding sides.

a. When you name figures that are the same shape using vertex labels, it is 
important to use corresponding vertices in the same order. 

 Figure PQRSTU is the image of figure ABCDEF. Identify the corresponding sides.

    ··· AB    and        ··· EF    and         and    ··· RS   

     and    ··· UP       ··· BC    and         and    ··· ST   

b. How do the lengths of the corresponding sides compare? How do  
you know?

c. In figure ABCDEF,    ··· AB    is parallel to    ··· FE   . You can write this using parallel 
line notation as    ··· AB    i    ··· FE   . In figure PQRSTU, is    ··· PQ    i    ··· UT   ? How can you tell?

d. Look at the other pairs of parallel sides in figure ABCDEF. What do you 
notice about the corresponding pairs of sides in figure PQRSTU?

1

2

A Q
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S

Ask: Why is it 
important to 
correctly identify the 
corresponding sides of 
an original figure and 
its image?

Share: Once I identify 
corresponding sides . . .

DISCUSS IT
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LESSON 1 | SESSION 2

Ask: How can 
you identify the 
corresponding angles 
for different kinds of 
transformations?

Share: I started by 
looking for angles  
that . . .

DISCUSS IT

J K

L
MN

Model It: Corresponding Angles

➤➤ Try these two problems about rigid transformations.

 Figures ABCYE, HIJKL, and PQRST are images of figure VWXYZ. 
Identify each image as a translation, reflection, or rotation.

 a.  In problem 3, figure PQRST is an image of figure VWXYZ. 
Identify the corresponding angles.

  /V and         and /S /Z and     

 /X and         and /Q

b. How do the measures of the corresponding angles in problem 4a 
compare? How do you know?

CONNECT IT

➤➤ Complete the problems below.

 Look at the two Model Its. How can corresponding parts help you to determine 
that an original figure and its image are the same size and shape?

 Transform figure JKLMN to make an image, figure ABCDE. Draw and 
label figure ABCDE. Identify the transformation you used. Then use 
corresponding parts to show that the figure and image are the 
same size and shape.
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Practice Understanding Rigid Transformations 
and Their Properties

➤➤ Study how the Example shows ways to analyze properties of a figure and its 
image after a transformation. Then solve problems 1–4.

Example

Figure Q is a transformation of figure P. Compare  
the properties of the figures. Tell what is the same  
and what is different about figure P and figure Q.  
Identify the transformation.

Same: The figures have the same shape and size. Parallel sides 
in figure P correspond to parallel sides in figure Q. The lengths 
of corresponding sides are the same, and the measures of  
corresponding angles are the same.

Different: Figure Q is in a different location than figure P and  
facing a different direction. Figure Q is a mirror image of figure P.

The transformation is a reflection.

 Figure A was transformed to make figures B, C, and D.

AB

C D

a. Which figure is a translation of figure A?

 Draw an arrow to show the direction of the translation.

b. Which figure is a reflection of figure A?

 Draw the line of reflection. 

c. Which figure is a rotation of figure A?

 Is the center of rotation inside, on, or outside the figure?

1

LESSON 1 | SESSION 2 Name:

Vocabulary
reflection 
a transformation that 
flips (reflects) a figure 
across a line to form a 
mirror image.

rotation
a transformation that 
turns (rotates) a figure 
a given angle and 
direction around a 
point.

translation
a transformation that 
moves (slides) each 
point of a figure the 
same distance and in 
the same direction.

Q

P
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LESSON 1 | SESSION 2

 Figure WXUY is a transformation of figure STUV.

a. Identify the transformation. 

b. Figure WXUY is the image of figure STUV. 
Identify the corresponding side or angle 
for each given side or angle. 

    ··· ST    and         and    ··· UY       ··· TU    and    

     and    ··· YW    /S and         and /X

 /TUV and         and /Y

c. Describe how you could compare the corresponding sides and angles of 
figure WXUY and its image, figure STUV.

d. What does comparing the corresponding parts of an original figure and its 
image tell you about the transformation that was performed?

 Mr. Patel drew figure A and its image, figure K, on the grid. 
Amelia says figure K is a rotation of figure A. Kareem says it is 
a reflection. Can both students be correct? Explain. 

 How could you use parallel sides to compare figures A and K from problem 3?
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Refine Ideas About Rigid Transformations 
and Their Properties

UNDERSTAND: What happens to the size 
and shape of a figure when you move it?

LESSON 1 | SESSION 3 

Apply It

➤➤ Complete problems 1–5.

 Justify Luis says figure Y is a rotation of figure X. Explain Luis’s error.

Y

X

 Explain Does figure B appear to be a reflection of figure A for each pair of 
figures? Explain why or why not.

A

B
 

A B

 Predict Zara translates figure P to make figure Q. If she translates figure Q 
4 units to the right to make figure R, where will figure R be located? Explain 
your reasoning. 

Q P

1

2

3
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LESSON 1 | SESSION 3

A B

C

 Akira draws some figures on grid paper. Some of the figures 
are transformations of figure C.

PART A Which figures appear to be rigid transformations of 
figure C?

PART B Explain how you can verify or prove that the figures 
you answered in Part A are rigid transformations of figure C.

PART C Identify the transformation Akira used to get each image of figure C.

 Math Journal Perform a translation, a reflection, and a 
rotation on figure ABC. Use words and symbols to compare 
the size and shape of figure ABC to your three images.

4
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End of Lesson Checklist
  INTERACTIVE GLOSSARY Find the entry for transformation. Draw and label three different 

examples of a transformation.


