Topic 7: Congruence and Similarity

Term

Meaning

Corresponding
Sides

Proportional
Relationship

Constant of .
Proportionality

Transformation

Translation

Image

Congruent

Reflection

Line of Reflection

Rotation
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Center of
Rotation

Angle of Rotation

Dilation

Scale Factor

Similar Figures

Translations

(x, y) —>

Reflections

Across x-axis: (x, y) —>

Across y-axis: (X, y) —>

Dilations

(x,y) —>

Rotations

270° cc (X, y) —>
90° cw

180° (X, Y) —>

90° cc (x, y) —>
270° cw
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TRANSLATIONS ON THE COORDINATE PLANE
Quwided, Notes

- LSSENTIAL QUESTION

thn‘ isa Tmnsiaﬂon" How do I write the rule for a Transicmon on the coordma’fe plczne”

* A translation is a
direction. Every point of the figure moves the same
* To translate a figure on the coordinate plane, or
and/or y values depending on the direction of the translation.
TRANSLATIONRULE: (X + #,Y + #)
Up: (xy»+#)
Down: (x, y - #)

of a figure in the up or down, and/or left or mgh’r
and

to the x

Right: (x + #, y)
Lef: (x - #y)

1. Translate figure ABC 4 to the left and 3 up Record the or;gmal & hew coordinates in the table and see if
you notice any patterns.

|1 How were the x-coordinates effected

| OP_IGINAL IMA_GE )

22 T NEW -IMAGE in the translation?
8
’ A K
5 ¢
4 e \ How were the y-coordinates effected
3 ; -~ 1B B B in the franslation?
2
; J | c
12 3454678910
2 Figure DEFGis 10 ¢ 5 l{ 3. Figure JKLMN is 10 ¢ -
translated to create ¢ l transiated to create 9 , /i\ "
Figure DEFG. B Figure JKLMN, 8 Keer? | T
7 7
Verbal Description: ¢ 3T Verbal Description: 6 7 N
3
i NG JEnREsw
3 3 v Mt
Rule: 2 Rule: 2
1 p : 1
; SRR o LTIV,
0 1t 2 3 4 3 &6 7 &8 ¢ 10 g f 2 3 4 5 86 7 8 % 10
4. Figure XYZ is - S 5. Figure RST is -
franslated to create A 4 translated fo create ’ {
Figure XY'Z. —/ 3 Figure R'ST . \\
3 A
Verbal Description: ¥ rl, Verbal Description: TR \3'
': 4 .3 Y4 i 0 2 3 4 :_: -7:-6 R - N | L :?
: _—{ |
Rule: 3 A Rule: \\ :
:v X{ \T L \8' ¥
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Lesson 1: Analyze Translotions

Goal: Use coordinates to describe the rules of a translation
Translate a 2D figure on a coordinate plane by mapping each of its vertices

: an operation that changes the position, shape or size of a

figure.

Translation: of a figure the same

and

The formed is to the original because they

have the same shape and size.

Translations are shown by (x, y) ----- > (xta, ytb)
Points are labeled: A =---> A’ B-—>PB’

Triangle XYZ has vertices X (-1,-2) Y (8, -3) Quad ABCD has vertices A (0,0)
Z (2, -5) Find the vertices of the image after a B(2,0) C (3,4) D (0,4). Find the
translation of 2 units left and 5 units up. vertices after a translation of 4 units

right and 2 units down.

Describe the translation from the unshaded figure
o the shaded figure.




REFLECTIONS ON THE COORDINATE PLANE
Guded, Notes

~ LSSENTIAL QUESTION

thﬁr is q reﬂec‘non'? How do I write the rule for a reflection on ?he coordmcn‘e plcmefJ

» A vreflectionls a
image. Each point is

of a figure over a line of reflection fo create a mirror

distance from the line of reflection on the

opposite side. This year, we will be reflecting over the x-axis and y-axis.
REFLECT OVER X-AXIS RULE: (X, -Y)
REFLECT OVER Y-AXIS RULE: (-X, Y}

1. Reflect Figure ABC over the x-axis & fill out the table.

2. Reflect F igure ABC over the y-axis & fill out the fable.

What patierns do you notice between the original & new
coordinates? What is the rule for a reflection over the
X-axis?

5 FY B . N “
; ORIGINAL | oL ORIGINAL -
oA | et | wome || R e
AT [, X * 7] X »
: Ly : j !: .
e I A T 2 3 4 5 B B' ..5‘-‘4 -3 -2 -lf O z 3 4 "‘ Y Y‘
¢ ¢ ‘_ Z '
i i ¥

What patterns do you notice belween the original & new
coordinates? What is the rule for a reflection over the
y-axis?

3. Does the fransformation below show a reflection
over the x-axis or the 7y
y-axis? ® l

i
i

1
2 -1,
i
2.
|
1
1
I

215

k

=]
L&
s
N
~Ny

Rule:

C‘l’

4. Does the transformation below show g reflection

over the x-axis or the > l P i Y
y-axis? B £’

3 )

5: R EN IR g
Rute: : 2

DERER"

5. James thinks the rule for a reflection aver the x-
axis is (-x, y). Ramsey thinks the rule for a
reflection over the x-axis is (x, -y). Who is correct
and why?

6. Brooke thinks the reflection of point A (-8, 10)
over the y-axis would transform to point A’ (-8, 10)
since the rule is (-x, y). Is she correct? Why or why
not?
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Lesson 2: Analyze Reflections

Goal: Understand reflections as a type of transformation
Use coordinates fo describe the image created by a reflection
Reflect a 2D figure on a coordinate plane by mapping each of its vertices

A reflection is a of the original figure. It is the result of a transformation

of a figure over a line called

To reflect across the x axis: (x,y) ---->
To reflect across the y axis: (x,y} ---->

Reflect Triangle ABC across the x-axis
A(5,2)B(1,3) C (-1,1)

¥

Reflect XYZ over the x-axis and then over
the y-axis

X (1,5)Y (3,7) Z (4,-1)

y

. (Generally the x- or y-axis)

Reflect Quad DEFG across the
y-axis. D(7,1) E (6,4) F(3,2) G(4,0)

¥

!

i

Reflect JKLM over the y-axis and

then over the x axis

J2,3)K (5,1 L (4,-2) M (1,-1)

¥

H
H
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ROTATIONS ON THE COORDINATE PLANE
Quideds Notes

~ ESSENTIAL QUESTION

.-'-.Whm“ isa ro’ra‘non‘? How do 1 write the rule for a rotation on The coorc!mm‘e plane’»’ R

* Arofationisa of a figure about a fixed point. This year, we will
always rotate about the

+ Rotations can be {(furn to the right) or
(furn fo the left).

i PLRERr
SERALE HEVALE ANSEREDAAE
mﬁ: -4 -3 -z -l: g 2 3 4 :’)’ —5: 4 -3 -2 - s o 2 3 4 :. ..f,: -3 -2 .1: 4 >
3 FOL I )
;v +’ %' :\r : ¥
ORIGINAL TMAGE | - NEW IMAGE ORIGINALTMAGE | NEWIMAGE | | | ORIGINAL IMAGE | NEw IMAGE
A Ar ] D' J Jn
B B! E L k k'
q ¢ F F L N
Patterns observed: Patterns observed: Patterns observed:
90° CW/270° CCW Rule: 180° CW/180° CCW Rule; 270° CW/90° CCW Rule;
1. Rotate figure XYZ 90° 2. Figure DEF was fransformed to | 3. Figure QRST was transformed
clockwise. create figure D'E'F. fo create figure Q'R'ST.

K :n :Jl F _+[X :uck -
Nl

P~
]
“

. ; v ] S
B S 4 »i‘ o 1 4 8 “5 0 -3 -2 'ix o z £ 5 w4 .3 2 nz! g i 3 4 5

2 Wi 2.

:v T)+— F :\r . ¥
Which rule describes this Which rule describes this

Rule: transformation? ransformation?

A (y, -} B. (-x, -y) A (y, -x) B. (-x, ~y)
C {-y.x) D. (~y, -x) C.{-y. % D. {-y, =)
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Lesson 3: Analyze Rotations

Goal: Determine how a rolation affects a 2D figure
Use coordinates fo describe the image created by a rotation
Rotate a 2D figure on a coordinate plane by mapping each of its vertices

Rotation: a transformation in which a figure is rotated or about a fixed
point (generally the origin)

The shape and size of the figure stay the same, but the direction it faces will look
different.

The rotations shown here are counterclockwise around the origin

20° 180° 270°

90° (x,y) —> 180° (x, y) —> 270° (x, y) —>
Rotate PQR 90° Rotate JKLM 180° Rotate DEF 270°
P(-4,1) Q(-1,4) R(-2,1) J(-7,4) K(-7,1) L{-2, 1) M(-2,4) D(-4,4) E(-1,2) F(-3,1)

si : ¥ ¥

|
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DILATIONS & SCALE FACTOR
cuded Notes

. LSSENTIAL QUESTION

o What is CI .diloﬁon & scale factor? How do I find a scale factor? =

+ Ascalefactorisa_____________ between the corresponding parts of similar figures.
+ Therafiocanbefound by a corresponding new & original side length.

new 4 1 s offen denoted with
Scale Factor = —— flew ligure is o
original a prime (') symbol

+ A is a transformation that produces a similar figure by
by the scale factor. The new image will have the same shape & congruent angles,
but will be or The new & original figures will have
side lengths between the corresponding sides.

+ A dilation where the scale factoris _______ than one. The new figure will be
than the original.

+ A dilation where the scale factor is than one. The new figure will be
than the original.

1. Find the scale factor that was used to dilgte 2. Find the scale factor that was used fo dilate circle
Figure I to create Figure IL X to create circle Y,

CTRCLE % CIRCLE Y
4 om
8 om

11

Scale Factor: Circle one: Enlargement or Reduction | Scale Factor: Circle one: Enlargement or Reduction

3. Find the scale factor that was used in the dilation | 4. Find the scale factor that was used to dilate

below. square ABCD to create square AB'CD’
K 12 cm £ A 9 m B’
K'48 cm L' A é6m B
N 64cm M

N 16 cm M
) ¢ . '
D ¢

Scale Factor: Circle one: Enlargement or Reduction | Scale Factor: Circle one: Enlargement or Reduction

5. Figure A is dilated by a scale factor of 3. What 6. Figure B is dilated by a scale factor of ¥%. What

are the dimensions of the new figure? are the dimensions of the new figure?
7 feet 4 inches
FIGURE A |35 feet FIGURE B |5 inches
New Dimensions; New Dimensions:
Enlargement or Reduction: Enlargement or Reduction:
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Lesson U: Describe Dilations

Goal: Verify the properties of a dilation
Graph the image of a dilation given a fixed center and scale factor

A dilation moves each point along a ray through the point and starting from a

(generally the origin.)

The distances from the points to the center are by a common scale
factor.

The original and the image will have the same shape but the will depend on
the

A figure VWX has coordinates V(0,0) W (8,0) X(3,-2). Find the coordinates after a
dilation with a scale factor of 4.

Figure ABCD has coordinates A(-2,4) B(1,4) C{(-3,-1) D(3,-1). Find the coordinates after
a dilation with a scale factor of 2,

Dilate with a scale factor of 3 Dilate with a scale factor of %
Q-1,DR(1,1)S(2,~1)T(-1,-1) A(4,8) B(8,6) C(6,5)
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Lesson 5: Solve Problems Involving Similar Triongles

Goal: Identify similar triangles

Find missing side lengths of similar triangles

© 9) Lance thealien is 5 feet tall. His shadowis § feef long.

Y —

32f 1

Atthesame timeof day, a tree’s shadowis 32 feet long. What is the height of the tree?
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Extra Problems for Practice
if two polygons are similar: ~

1.
2,
Match the congruent corresponding parts when naming the similar figures.
You can write a to determine if two triangles are similar.
Determine if the triangles are similar 78cm
325
Al B X LI, \N "
_13cm
C )

12om
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A fire hydrant that is 2.5 ft high casts a The triangles are similar. Find
shadow that is 5 ft long. How high is the the distance across the lake.
lamp that casts a 26 ft shadow?
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