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Concept: Transformations

Translation: Vocabulary & Examples
Transformation: a function that maps each point in
the preimage to a unique point in the image.

Rigid motion: a transformation in which the size and
angle measures of a figure remain the same

Translations
Rotations
Reflections

Translation: a transformation that moves or slides

every point of a figure along a line by the same
distance, so that its position changes, but not its shape
or size.
The line segments connecting pre-image and image
points are parallel, having the same slope.

Image & Pre-image:
In a translation: the initial point is called the pre-image and
the object at the terminal point is called the image and is the
result of the translation.

The notation A’ is prononced “A prime.” Point A’ is called the
image of a point and A is called the preimage.
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Examples:
Translate ∆𝐸𝐸𝐸𝐸𝐸𝐸 5 units right and 2 units up.
X’

X

I

I’

E’

E

Describe the translation from 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑡𝑡𝑡𝑡 𝐴𝐴’𝐵𝐵’𝐶𝐶’𝐷𝐷’

Start with point
A, count how
many units right
and then how
many units up.
The point A
moved 1 unit
right and 8 units
up. The other
points move the
same.

Move each vertex 5 units right and 2 units up.
1 unit is 1 box on this graph scale.
Label ∆E’I’X’

Rules of Translations on a Coordinate Plane:
The rule for the translation of the point (𝑥𝑥, 𝑦𝑦) by the
vector 〈 a, b〉 is
(𝑥𝑥, 𝑦𝑦)→(𝑥𝑥 + 𝑎𝑎, 𝑦𝑦 + 𝑏𝑏)
Translation 𝑎𝑎 units to the right
(𝑥𝑥, 𝑦𝑦)→(𝑥𝑥 + 𝑎𝑎, 𝑦𝑦)

Translation 𝑎𝑎 units to the left
(𝑥𝑥, 𝑦𝑦) →(𝑥𝑥 − 𝑎𝑎, 𝑦𝑦)
Translation 𝑏𝑏 units up
(𝑥𝑥, 𝑦𝑦) →(𝑥𝑥, 𝑦𝑦 + 𝑏𝑏)
Translation 𝑏𝑏 units down
(𝑥𝑥, 𝑦𝑦) →(𝑥𝑥, 𝑦𝑦 + 𝑏𝑏)
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Examples:
Translate the point 𝐴𝐴 left 8 and down 4, label 𝐴𝐴’.

Graph ∆𝑪𝑪𝑪𝑪𝑪𝑪 with vertices
𝑪𝑪(−𝟏𝟏, 𝟑𝟑), 𝑫𝑫(𝟎𝟎, −𝟐𝟐) 𝒂𝒂𝒂𝒂𝒂𝒂 𝑬𝑬 (𝟏𝟏, 𝟏𝟏). Apply the
translation (𝒙𝒙, 𝒚𝒚)→ (𝒙𝒙 + 𝟒𝟒, 𝒚𝒚 − 𝟒𝟒)

Move point A
to the left 8
units and down
4 units.

C
E
C’

𝐴𝐴’ (−4, −3)

D

E’

D’
First plot each coordinate C, D, E. Then count right 4
(+ 4 on the 𝑥𝑥 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎) and down 4 (− 4 on the 𝑦𝑦 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎).
Label ∆C’D’E’

Write a rule for the translation of ∆𝑹𝑹𝑹𝑹𝑹𝑹 𝒕𝒕𝒕𝒕 ∆𝑹𝑹’𝑺𝑺’𝑻𝑻’.

Count how many
units from S to S’
on the 𝑥𝑥 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎:
right 3 units or +3
and the 𝑦𝑦 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎:
up 2 units or +2.
So the rule is:
(𝑥𝑥, 𝑦𝑦)→
(𝑥𝑥 + 3, 𝑦𝑦 + 2)

Graph the pre-image ∆𝑨𝑨𝑨𝑨𝑨𝑨 with vertices
𝑨𝑨(𝟑𝟑, 𝟒𝟒), 𝑩𝑩 (𝟐𝟐, 𝟏𝟏), 𝑪𝑪 (𝟒𝟒, 𝟏𝟏). Translate the figure left 5
and up 3.
Write the coordinate rule used to translate.

A’

B’

A

C’
B

C

First plot A, B, C, then move each point left 5
and up 3. So the rule is

(𝑥𝑥, 𝑦𝑦)→ (𝑥𝑥 − 5, 𝑦𝑦 + 3)
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Practice Problems:

1) Translate point 𝑩𝑩 up 3 and right 7 units, label as 𝑩𝑩′

2) Draw the pre-image of the triangle using
coordinates: 𝑃𝑃(2, −2), 𝑄𝑄(2, −4), 𝑅𝑅(6, −4)Translate
the figure left 6 and up 1: label as 𝑷𝑷’𝑸𝑸’𝑹𝑹’

3) Apply the coordiante rule (𝑥𝑥 − 2, 𝑦𝑦 − 5) to point 𝑨𝑨 and
label 𝑨𝑨′.

4) Apply the coordinate rule (𝑥𝑥 − 3, 𝑦𝑦 + 8) to point
∆𝑨𝑨𝑨𝑨𝑨𝑨 and label 𝑨𝑨’𝑩𝑩’𝑪𝑪’.
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5) Write the coordinate rule of the transformation.

6) Triangle 𝑹𝑹𝑹𝑹𝑹𝑹 will be translated 5 units left and 2
units down.

A) Write a coordinate rule to describe the translation.

(x, y) →(____________), (____________)

B) What will be the coordinates of point 𝑆𝑆′?
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Rotations: Vocabulary & Examples
Rotation

A rigid motion transformation that turns every point
of a figure about a fixed point, called the center of
rotation.

Angle of rotation

The number of degrees by which a figure rotates
either clockwise

or counterclockwise

** assume rotation is counterclockewise unless
instructed otherwise**

Rules for rotations

When a point (𝑎𝑎, 𝑏𝑏) is rotated counterclockwise
about the origin, the following are true.
• For 90°, (𝑎𝑎, 𝑏𝑏) →(−𝑏𝑏, 𝑎𝑎)
• For 180°, (𝑎𝑎, 𝑏𝑏) → (−𝑎𝑎, −𝑏𝑏)
• For 270°, (𝑎𝑎, 𝑏𝑏) → (𝑏𝑏, −𝑎𝑎)
When a point (𝑎𝑎, 𝑏𝑏) is rotated clockwise about the
origin, the following are true.
• For 90°, (𝑎𝑎, 𝑏𝑏)→ (𝑏𝑏, −𝑎𝑎)
• For 180°, (𝑎𝑎, 𝑏𝑏) → (−𝑎𝑎, −𝑏𝑏)
• For 270°, (𝑎𝑎, 𝑏𝑏) →(−𝑏𝑏, 𝑎𝑎)
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Examples:
Rotate point 𝑪𝑪 (-7,3) 180°about the origin, label 𝑪𝑪’.

Rotate ∆𝑹𝑹𝑹𝑹𝑹𝑹 90° about the origin, label 𝑹𝑹’𝑺𝑺’𝑻𝑻’.

Write the rule for
rotating 90
counterclockwise.

C

(𝑎𝑎, 𝑏𝑏) →(−𝑏𝑏, 𝑎𝑎)

𝑇𝑇 (−5, 1)→ 𝑇𝑇′(−1, −5)
𝑅𝑅 (−4, 0)→ 𝑅𝑅′(0, −4)
𝑆𝑆 (−1, 5)→ 𝑆𝑆′(−5, −1)

C’

Write the rule for rotating 180°

(𝑎𝑎, 𝑏𝑏) → (−𝑎𝑎, −𝑏𝑏)

𝐶𝐶(−7, 3) → 𝐶𝐶’(7, −3)
label the point C’

Graph ∆𝑱𝑱𝑱𝑱𝑱𝑱 with vertices 𝐽𝐽(2, 3), 𝐾𝐾(1, −1), and
𝐿𝐿 (−1, 0). Rotate 90° clockwise about the origin, label
𝑱𝑱’𝑲𝑲’𝑳𝑳’.

Write the rule for
rotating 90° clockwise
(𝑎𝑎, 𝑏𝑏)→ (𝑏𝑏, −𝑎𝑎)

J
L
K’

𝐽𝐽 (2,3)→ 𝐽𝐽’(3, −2)

L’
K

J’

𝐾𝐾 (1, −1)→ 𝐾𝐾’(−1, −1)
𝐿𝐿 (−1,0)→ 𝐿𝐿’(0,1)

Graph ∆𝑷𝑷𝑷𝑷𝑷𝑷 with vertices 𝑃𝑃(4, 0), 𝑄𝑄 (2, −3), and
𝑅𝑅 (0, −1). Rotate 270° clockwise about the origin, label
𝑷𝑷’𝑸𝑸’𝑹𝑹’.
Write the rule for
rotating 270° clockwise

P’
Q’
P

R’
R
Q

(𝑎𝑎, 𝑏𝑏) →(−𝑏𝑏, 𝑎𝑎)

𝑃𝑃(4, 0), → 𝑃𝑃’(0,4)

𝑄𝑄 (2, −3)→ 𝑄𝑄’(3,2)
𝑅𝑅 (0, −1)→ 𝑅𝑅’(1,0)
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Practice Problems:
1) Rotate the point 𝑨𝑨 around the origin 90°
clockwise, label 𝑨𝑨’.

2) Rotate �����
𝑴𝑴𝑴𝑴 90° about the origin, label M’N’.

3) Rotate the figure 𝑱𝑱𝑱𝑱𝑱𝑱𝑱𝑱 180°, label 𝑱𝑱’𝑲𝑲’𝑳𝑳’𝑴𝑴’.

4) Rotate the figure 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 around the origin 270°
clockwise, label 𝑨𝑨’𝑩𝑩’𝑪𝑪’𝑫𝑫’.

J
K

C

D
M

L

B
A
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5) Graph ∆𝑪𝑪𝑪𝑪𝑪𝑪 with vertices
𝐶𝐶(−1, −3), 𝐷𝐷(4, 2), 𝑎𝑎𝑎𝑎𝑎𝑎 𝐸𝐸(−5, −1).
Rotate 270° about the origin, label 𝑪𝑪’𝑫𝑫’𝑬𝑬’.

6) Graph ∆𝑹𝑹𝑹𝑹𝑹𝑹 with vertices
𝑅𝑅(2,3), 𝑆𝑆(−2,1), 𝑎𝑎𝑎𝑎𝑎𝑎 𝑇𝑇(−1, 5).
Rotate 180° about the origin, label 𝑹𝑹’𝑺𝑺’𝑻𝑻’.
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Reflections: Vocabulary & Examples

Reflection

A transformation in which a figure is flipped across a
line creating a mirror image. The line is known as the
line of reflection

Line of Reflection

A perpendicular bisector of the segment joining
every point and its reflection image.
Can be:
the horizontal axis
the vertical axis
or any specified line across which a figure is
reflected.

Coordinate Rules for Reflections
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Examples:
Reflect ∆𝑨𝑨𝑨𝑨𝑨𝑨, with vertices
𝐴𝐴(−1,4), 𝐵𝐵(−4,4), 𝐶𝐶(−3,1) over 𝑦𝑦 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎, label as
𝑨𝑨’𝑩𝑩’𝑪𝑪’.
A

B

A’

C

Reflect ∆𝑨𝑨𝑨𝑨𝑨𝑨, with vertices 𝐴𝐴(0,2), 𝐵𝐵(4,4), 𝐶𝐶(4,2)
over 𝑥𝑥 − 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎, label as 𝑨𝑨’𝑩𝑩’𝑪𝑪’.
B

B’
A

C

A’

C’

C’

B’
Graph ABC first
Write rule for reflecting across y-axis (−𝑎𝑎, 𝑏𝑏)

𝐴𝐴(−1,4)→𝐴𝐴′(1, 4)

𝐵𝐵(−4,4)→𝐵𝐵′(4, 4)
𝐶𝐶(−3,1)→𝐶𝐶′(3,1)

Reflect ∆𝑨𝑨𝑨𝑨𝑨𝑨, with vertices
𝐴𝐴(2, −1), 𝐵𝐵(−4, −2), 𝐶𝐶(−1, −3) over 𝑦𝑦 = 𝑥𝑥 , label
as 𝑨𝑨’𝑩𝑩’𝑪𝑪’.
A’

Graph ABC first
Write rule for reflecting across x-axis (𝑎𝑎, −𝑏𝑏)
𝐴𝐴(0,2)→𝐴𝐴′(0, −2)
𝐵𝐵 (4,4)→𝐵𝐵′(4, −4)
𝐶𝐶(4,2)→𝐶𝐶′(4, −2)

Reflect parallelogram 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 over 𝑦𝑦 = −𝑥𝑥 and label
the image 𝑨𝑨’𝑩𝑩’𝑪𝑪’𝑫𝑫’.
C

B

D
C’

A

A

B
B’

C

B’

C’
Graph ABC first
Write the rule for reflecting across 𝑦𝑦 = 𝑥𝑥

(𝑏𝑏, 𝑎𝑎)

𝐴𝐴(2, −1)→ 𝐴𝐴’(−1, 2)
𝐵𝐵 (−4, −2)→𝐵𝐵’(−2, −4)
𝐶𝐶(−1, −3)→𝐶𝐶’(−3, −1)

A’

D’

Write the rule for
reflecting across 𝑦𝑦 = −𝑥𝑥
(−𝑏𝑏, −𝑎𝑎)

𝐴𝐴(4,2)→𝐴𝐴′(−2, −4)
𝐵𝐵(3,7) →𝐵𝐵’(−7, −3)
𝐶𝐶(8,7)→𝐶𝐶’(−7, −8)
𝐷𝐷(9, 4)→𝐷𝐷’(−4, −9)
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Practice Problems:

1) Reflect point 𝑨𝑨 over x-axis, label as 𝑨𝑨’.

2) Reflect point 𝑩𝑩 over the line 𝑦𝑦 = 𝑥𝑥, label as 𝑩𝑩’.

3) Reflect ∆𝑨𝑨𝑨𝑨𝑨𝑨, with vertices
𝐴𝐴(−2, 3), 𝐵𝐵(−2. −2), 𝐶𝐶(0, −2) over 𝑦𝑦 = −𝑥𝑥 , label
as 𝑨𝑨’𝑩𝑩’𝑪𝑪’.

4) Reflect figure 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 over 𝑦𝑦 = 𝑥𝑥, label as
𝑨𝑨’𝑩𝑩’𝑪𝑪’𝑫𝑫’.
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5) Reflect figure 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 over 𝑦𝑦 = −𝑥𝑥, label as

𝑨𝑨’𝑩𝑩’𝑪𝑪’𝑫𝑫’.

6) Reflect ∆ 𝑨𝑨𝑨𝑨𝑨𝑨 over 𝑦𝑦 = 𝑥𝑥, label as 𝑨𝑨’𝑩𝑩’𝑪𝑪’.

C

D

B

A

C

B
A
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IM1: May 11 – May 15
Concept: Triangle Congruence

Triangle Congruence: Vocabulary & Examples
Corresponding parts of congruent triangles
are congruent Property
If two triangles are congruent, thent the corresponding
parts of the triangle are congruent.

This is a property of congruent triangles not a
justification for congruence.
All 6 parts correspond

Angle Side Angle Triangle Congruence Theorem
If two angles and the included side of one triangle
are congruent to two angles and the included side of
another triangle, then the triangles are congruent.

(ASA)

Angle Side Angle (ASA)

Side Angle Side Triangle Congruence
Theorem

If two sides and the included angle of one triangle
are congruent to two sides and the included angle of
another triangle, then the triangles are congruent.

(SAS)

Side Angle Side (SAS)

Side Side Side Triangle Congruence Theorem
If three sides of one triangle are congruent to three
sides of another triangle, then the triangles are
congruent. (SSS)

Side Side Side (SSS)
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Examples:
Determine whether the given triangles are congruent.
Explain your anwer. (Using CPCTC)

Determine whether the triangles are congruent. Explain
your reasoning. (Using Angle Side Angle)
73°

Match the tick lines from each triangle so that:
����, 𝑀𝑀𝑀𝑀
����
���� ≅ 𝑅𝑅𝑅𝑅
����� ≅ ����
𝐾𝐾𝐾𝐾 ≅ ����
𝑄𝑄𝑄𝑄, 𝐿𝐿𝐿𝐿
𝑆𝑆𝑆𝑆 and
Match the corresponding angles from each triangle:
∠K ≅∠Q, ∠L≅∠R, ∠M≅∠S
Since corresponding sides are equal and corresponding
angles are equal:

17°

𝑚𝑚∠𝐾𝐾𝐾𝐾𝐾𝐾 ≅ 𝑚𝑚∠𝐽𝐽𝐽𝐽𝐽𝐽 because they are both 17°

𝑚𝑚∠𝐾𝐾𝐾𝐾𝐾𝐾 = 𝑚𝑚∠𝐽𝐽𝐽𝐽𝐽𝐽 so 𝑚𝑚∠𝐾𝐾𝐾𝐾𝐾𝐾 ≅ 𝑚𝑚∠𝐽𝐽𝐽𝐽𝐽𝐽 since they
are both 90° angles.

∆KLM ≅∆QRS because all 6 parts (3 sides & 3 angles ) are
congruent.
These triangles are congruent to each other.

���� ≅ 𝑀𝑀𝑀𝑀
���� by the Reflexive Property of congruence
𝑀𝑀𝑀𝑀
���� is the same line.
because 𝑀𝑀𝑀𝑀

Determine whether the triangles are congruent. Explain
your reasoning. (Using Side Angle Side)

Determine whether the triangles are congruent. Explain
your reasoning. (Using Side Side Side)

���� & ����
I know that ∠D ≅∠G and that ����
𝐷𝐷𝐷𝐷 ≅ 𝐺𝐺𝐺𝐺
𝐷𝐷𝐷𝐷 ≅ ���
𝐺𝐺𝐺𝐺
We have two sides and the angle between them

∆JML and ∆KML are congruent by the ASA Triangle
Congruence Theorem.

���� ≅ ����
���� ≅ �����������������
I know 𝐴𝐴𝐴𝐴
𝐷𝐷𝐷𝐷 , 𝐵𝐵𝐵𝐵
𝐸𝐸𝐸𝐸, ����
𝐶𝐶𝐶𝐶 ≅ ����
𝐹𝐹𝐹𝐹 .

We have three congruent sides, so ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≅ ∆𝐷𝐷𝐷𝐷𝐷𝐷 by
side side side (SSS) triangle congruence theorem.

congruent so ∆𝐸𝐸𝐸𝐸𝐸𝐸 ≅ ∆𝐻𝐻𝐻𝐻𝐻𝐻 by side angle side (SAS)
triangle congruence theorem.
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Practice Problems:

**some triangles are NOT congruent**

1) Determine whether the given triangles are
congruent. Explain your reasoning. Use CPCTC

2) Determine if the triangles are congruent. Explain
your reasoning.

3) Determine whether the triangles are congruent.
Explain your reasoning.

4) Which of the following are reasons that justify
why the triangles are congruent?
Select all that apply.

A. SSA Triangle Congruence Theorem
B. SAS Triangle Congruence Theorem
C. ASA Triangle Congruence Theorem
D. CPCTC
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5) Determine whether the triangles are congruent.
Explain your reasoning.

6) Determine whether the given information is sufficient to
guarentee two triangles are congruent.

A. The triangles have three pairs of congruent angles.
sufficient
B.

not sufficient

The triangles have three pairs of congruent sides.
sufficient
not sufficient

C. Two angles and the included side of one triangle are
congruent to two angles and the included side of the
other triangle.
sufficient
not sufficient
D. Two sides and the included angle of one triangle are
congruent to two sides and the included angle of the
other triangle.
sufficient
not sufficient

7) Determine if the triangles are congruent. Explain
your reasoning.

8) Determine if the triangles are congruent. Explain
your reasoning.
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9) Determine if the triangles are congruent. Explain
your reasoning.

10) Determine if the triangles are congruent. Explain
your reasoning.

11) Determine if the triangles are congruent. Explain
your reasoning.

12) Determine if the triangles are congruent. Explain
your reasoning.
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