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Transformations—

Translation Reflection Rotation Dilation

What is a RIGID MOTION?
- Yvonsformation Yot preserves size and A

Shape.
— ‘v ansformation That preserves g\éS’ancc "
. aengtii of-s\des) "
Translation b -
A

“SLADE™ \ [& |

Rule Ty y or (x,3)>(x+a,Yrb)

Practice. Graph the image of each figure under the given translation and state the coordinates
of the image figure.

1. T, ,(A4BC) 2. T, ,(MNOP)
More-  efthyps g vp
\made vl A : z f M (2,63
B\vaoe [T 7 fo A ARSA N' (5:9)
pgus X ‘ Wi X, 0‘(4\)63'
2 i | : P'(\,2)
A'(251)

Biz,2) s a translation a RIGID MOTION?
1,1 YES\\
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Handout: Topic 4 of 4 — Transformations and Similar Triangles

3. Given AABC with coordinates A(2, 1), B(5, 1), and C(4, -3), state the coordinates of A'B'C’,

the image of ABC after the translation (x,y) = (x+5,y—1)
gt S
i AoWn \

A'(7,0)
B (10,0)
(9 W)

b
4. The vertices of rectangle MATH are M|(-4,2), a
A(-4,5), T(3,5) and H(3,2). Y
2
a.) Find the area of rectangle MIATH in square units. ; A n \

g

A=z (NE) =2\

p=2

wnits

b.) Translate the rectangle 3 units to the right and 4
units down. Find the area of rectangle M'A'T'H' in
square units.

A= o= (1)(2)=2) whaits -
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Writing a Translation Rule

Practice: The dashed-line figure is a translation image of the solid-line figure. Write a rule

to describe each translation.

1. vl A 2. ‘Vﬁ*
lef45 = Pick

X3

371 rigny 4

A down 3

dowrd HHFH Gt

- po\Y\ _4 Y’
T IC (and See 2 NAW
. )f"
r \ow 1+ |
woved)) T
Rule: T—z -LJ Rule: < 5
U, v 7

Practice

1. Atranslation function is defined by the rule

(x,y) = (x+ 2, y—5). What are the coordinates of the

image of thelpoint (3,6) under this translation?

\r\‘g\r\’rl

down S

(5,\H

2. Which translation mapping is shown in the graph to the right?

a.)(x,y) 2 (x+6,y—3)

b)(x,y) 2> (x—3,y+6)

@(x,y)—) (x—6,y+3)

d)(x,y) 2 (x+3,y—6)
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3. Find the coordinates of the image of point
P(—4,—7) after the transformation (=5, 2)

=1

'5’1,

(,,o‘ )-6X \
0

| O
4. A translation maps the origin to the point (-2,4).
Whatis the image of point (-5,3) under this same
translation?

( "_7)—”

5. Given APQR with P(-2,3), Q(3,7), and R(7,2). Plot
AP'Q'R’, the image of APQR after a translation of
(x,y) 2 (x+ 4, y—3). Is the transformation of APQR
an example of rigid motion? Explain.

rignt 4 down3

Yes i is a vigid mohon...

size and SpE ave Preserved)

6. The vertices of triangle SPY are S(4,-2), P(-1,5), and
Y(-1,-2).

a.) Find the area of triangle SPY in square units.

A=Y%(5)(1) = 11.5 unws?
b.) Translate the triangle 3 units to the left and 4

units down. Find the area of triangle S'P’Y’ in
square units.

A=Y2(5)(1)=\1.S wniis®
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a \ine Arawn Harougn e middie ofF s
Symmetry o a-fioue Such-rm-\\“(g-\'\n@ Figuye wos-fol
! et on +his 1ing, 1+ Wowld Map ono 1telt.

Line Symmet Reflection Symmetry: If there is a reflection for which the figure is its own

~ B RoASAulNIS,

two lines five lines

9

one line

Find all lines of symmetry for the shapes/lettergbelow:

¢ —
v
Arm
: 4 & A e
Reflectiong "FL\P i
Kule: *imoge iS Ahe Same diStonce
= €rovn-tne line Of teflection
R-0N\S as origimal Figure. A"'”"l
(ve-Fieckion over x-oxis)

When you reflect a figure across a line, each point of the figure maps to another point the same
distance from the line, but on the other side.

The OF ie;!;qtion of the figure reverses.

(order of
|erers)

/
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. Given points M(3, 3), N(5, 2), and O(4, 1),

graph AMNO and its reflection image

aﬁef rx-axis.l State the coordinates of the

image.
b

S S U ——

=
B

[Ya))

v

t\.

N
\J

/

M'(3,-3)
NP (55,-2)
O‘ (4_)" \)

. Given points V(-1,4), A(-4, 0), and

N(0,-4). Graph AV’A’N’ the image of AVAN

aftenJE.l ’(= \

Nyl

2. Given points R(-1,-3), S(2,0), and
T(-4,3), graph ARST and its reflection
after/ryaxis| State the coordinates of the

Image.
A

e

N 1

<

v
R'(\y3)
S\EZ,0)
' (4,3)

4. Given points C(0,2), A(-3,4), and
R(2,3). Graph AC'A’R’ the image of

ACAR after ry=1

‘\

Is a reflection a RIGID MOTION?
es! Size ond diStance are preservea.
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What about non-horizontal vertical lines?

1. Given points V(-1,4), A(-4, 0), and N(0,1). 2. Given points C(-4,1), A(-3,4), and R(2,2).

Graph AV'A’N’ the image of AVAN Graph AC’A’R’ the image of ACAR after ry=x
after ry=x

+
4
x A

L Kisq
= \ x / ] . ne.
In ] x -P\)(cd
ff u T\ pownt"
B X

—4 < because o
\S O“m
\wne of
re€rechion .

Practice

1. Given AABC with vertices A(3,5), B(-3,0) 2. AABC with A(1,6), B(2,10), and C(5,6) is
and C(7,-4), graph AA’B’C’, the image of reflected in a line to create image AA’B’'C’
AABC after a reflection in the x-axis. with A’(1,0), B’(2,-4) and C'(5,0)

Which vertex remains fixed? What is the equation of the line of

reflection?
b § ‘LA
. ‘ ;—
) ¢ ”
,//
" Y:‘" g
: a2 ~ r-f} v a-
] :‘\ \ /(
N
N % C
N/ ot

B yemains Tved’ | Fnd tne “mddle’
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Preparing Students for Success in Geometry Class
Handout: Topic 4 of 4 — Transformations and Similar Triangles

3. Triangle XYZ, shown in the diagram below, is reflected over the line x = 2. State the
coordinates of /X '¥'Z’, the image of AXYZ.

x'(5,1)
v (10
7'(7 1)

> X

4. Triangle ABC has vertices 4(-1,1}, B(1,3), and C(4,1). The image of AABC after the
transformation »,_, is A 4'5'C". State and label the coordinates of MA'B'T', [The use of

the set of axes below is optional.]

e Al
v\-“’[c_“z‘ T Ry (5\\\
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Handout: Topic 4 of 4 — Transformations and Similar Triangles

Rotation i “—‘_V.‘W‘“

0
N
i) S 5)5‘00'
Practice c

270

Directions: Graph each pre-image, and new image, and state the appropriate coordinates.

B
P

90°

1. What are the coordinates of B(1, 3) after a 2. What are the coordinates of C(-5, -3)

rotation of 180° about the origin?

v &2—’\'\)V ns

A

L o

3. What are the coordinates of D(3, -1) after
a rotation of 180° about the origin?

y V\,Z.'\'\WY\S

k3
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o) mAs

after a rotation of 270° about the origin?

y

W

P

R

(\z"w ms

4. What are the coordinates of E(-4, -2)

after Ro, 90°?

\\‘N\( r

=
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Preparing Students for Success in Geometry Class
Handout: Topic 4 of 4 — Transformations and Similar Triangles

5. What are the coordinates of F’if F(5,-2) 6. Find G’, the image of G(-4, 3) after
is rotated -90° about the origin? Ro,-270°. .5
y
2\ s

€ |

\

|

X 5 ‘

{

|
F'l1:5) AERT)

7. APOR has vertices P(3,-5),0(1,2) and R(4,1). 8. ACAT has vertices C(0.4), A(-2.6)

State the coordinates of AP'Q'R'after a andT(~7,3). State the coordinates
of AC'A'T' after a —90° rotation.

180° rotation. S’l'\'\)v ns ' \(\ vm

HH p'E3,9) AR

i 0'C;D o)
\ XQ\EL\_,\) ark )
\ ) Al (6)2_\

— \
('@

—

]
|

Is a rotation RIGID MOTION?
\ES! Size and shape Gre oresevved!
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Practice

1. Quadrilateral ABCD is graphed on the set of axes below.

, f \\WW\

| " Al ((Q -)’2.\
D x 6\ (_,5 )‘_\_\

%

c ¢’ (12
,L D' (2 ,),\_\\

When ABCD is rotated 90° in a counterclockwise direction about

the origin, its image is quadrilat(‘ral A'B'C'D’. Is distance presorv('d
under this rotation, and which coordinates are correct for the given

vertex?
) noand C'(1,2) /é yes and A'(6,2)
}}Y no and D'(2,4) @yes and B'(—3.4)
2. Find the image of the point K(6,3) 3. Find the image of the point P(-4,1)

after it is rotated 270° 5 after it is rotated 90°
- yﬁr - ™~ - 7 7;'7 ] B
T T ONAYNS T =\ o

¥-

! ol
Al

3 | ‘ “ Ll 1 “ ‘ ‘ L] ‘
) (2,0 W' CLe)
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'y

55| Center: (0,0

5| Scale Factor: k=2 4
’

"Enlavgement A Eases
or o Shdankt E

Dilation I

4, 6)

¥ £ 4%
\_(;

i >\ »en\arge
<\ - shnnk

I'. £ d ’/"l
’ - ke
400 -7 GD
\ ’ D . 15:”-/ :
\A C ¢ 2_ 051 152 253 354 455 556

Practice

1. Triangle ABC has coordinates A(-2,1), B(3,1)
and C(0,-3). On the set of axes below,
graph and label AA’B’C’, the image of
NAABC after a dilation of 2 centered at the

Al-2 D 5 A (-14,2)
B(z ) —& (6,2)

C (072 —C' (056

2. The coordinates of the endpoints of AB are i:

A(2,3) and B(5,~1). Determine the length of
A'B', the image of AB after a dilation of —;—

centered at the origin.

A(z,a; —»é‘\ ((tﬁ ij
_‘ o J -
B(?s a Dilation ’RiGID

MOTION? NO!

Size Onongdé

Dilations make S | mi Ia r flguresI
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—angle Size is preserved

- Sides are propovtiomal

q-_/ =
9 - ad bc}

Each of the following are examples of similar triangles. For each example solve for the given

variable. A~ Sim\lar £ CoN o\f uent

Similar Triangles

1. AABC ~AED 2. ADEF ~ ALMN ® _GO
&9} . E 1598 25
Sx = A00
2) B D
% % L \X=30
15 10

o NTo b
3. In the accompanying diagram, AQRS is similar 4. A 15 foot building casts a 9 foot

to ALMN . What is the length of ML ? shadow. How tall is the building
that casts a 30 ft shadow at the

same time? (Draw a picture of this
27 scenario).

S
30 X X
m A i

v G+ 3ot
SWaAdW

X _ X _ 30
30 2| s~ A

\%x = 210 x= A0
Zlﬁ 2z

S Y2105%
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Preparing Students for Success in Geometry Class
Handout: Topic 4 of 4 — Transformations and Similar Triangles

Triangles within triangles

1. EHD_E Find the value of x. 2. EHE_C. Solve for x.

'8+ K
= G . X
(N2 = b(x+12) 14x% = G(I1BAR)
132 = X+ )2 4% = \ozﬂg<
A — oY -
@0 = (X :_\0‘ X—;"O___g ‘X=‘35!
3. |n_t%ccorgnaﬁ;yinga>i§gra‘_m¥AABc, 4. Inthe acco panvinggdiagramo ADEF,
DE || AC,BD=2,BE=4,and DA =5. AB || DE, AF = 4, DA= 12, and DE = 20.
Find the length of BC. What is the length of 4B ?
F
B b &’
7 2 X l{/N
5 - E
A& —='C 20

%:
[X= 1|

NYS-MEP Technical Assistance & Support Center (January 2020) | 15

2
=

N
N\qu;
»
B
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Practice

1. Find the value of k if AXYZ~AABC

X

gl

2. Solve for x. 3. Find the length of DE D E - 5'\' 5 5@
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4. Nina was curious about the height of the Eiffel Tower. She used a 1.2 meter model of the
tower and measureed its shadow at 2 p.m. The length of the shadow was 0.9 meter. The
she measured the Eiffel Tower’s shadow, and it was 240 meters. What is the height of the

Eiffel Tower?

5. Find the length of AC.

3 X+

—— a— -

&  X+2+lb

J
3 _ X2

-
D

AL+ D) +=[a.] & %8
R4+ = 2AXER)
XA =3 +24
-2y ——/&

5><+\ =24
-l

s s
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