Unit 1

Transformations in the Coordinate Plane
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Georgia

Milestones

Assessment System

Geometry
Formula Sheet

Below are the formulas vou may find useful as you take the test. However, you may find that you do not
need to vse all of the formulas. You may refer to this formula sheet as often as needed.

Geometry Formulas Pythagerean Theorem
Perimeter a?+prme?
The perimeter of a polygon is equal o the sum Trigonomeiric Relationships
of the length of its sides. Gind= i;fﬁ s cosf= %c‘z;;_ . tanG= i)a%g
Distance Formula P P /

d=~y0-x) +(y—-y) Equation of a Circle
(x—hP+ kP =r?
Coordinates of point which partitions a ]
directed line segment AB af the ratio of a: 2 Volume
from Afxy yy) to Blxy yp) Cylinder V=nrh
by, + ax, by, + ay, . 1

&= ) Pyramid v=18h
?R ) ( o N a_ )) Cone Va %« rth
LY =it o~ XLy e g Uy

a+h atbh Sphere V=%zrr3
Circomference of a Circle Statistics Formulas
¢ x;zzf:r €= 2ar Conditional Prohability
S poAlR) = PAand B
Arc Length of a Circle T P(B)

2rrf
Arc Length = 360 Mutltiplication Rule for Independent Events
Area P(A and By = P(A) - P(B)
Triangle A=Lbh Addition Rule
P(A or B) = P(A) + P(B) — P(A and B)

Rectangle A=bh
Circle A=nr?

Area of a Sector of a Circle

arg

Area of Sector = 360

Copyright © 2016 by Georgia Depariment of Education. All rights reserved



Introduction to Transformations and Rotations

Transformation: maps, or moves, the

figure) onto the

.
.

.
P
.

Naming Transfo ions:

Reflection
Flporar a
glvenfine.

Rotation

Some transformations preserve
isometric transformations.

Rigid Motion (Isometry):

Direct isometry

Oppos

ite isometry
A!

P
Direct Isometry

C

Turn sround 3 contead point, rotation of wilection.

Vocabulary:

Angle of Rotation
image

Pre — image
Rotation
Transformation

(original

(new figure).

e
.
LI
*
"
L

+

TYPES OF TRANSFORMATIONS

Translation
Bove or didswith e

Mattdits.com

Dilation
Keeps shape, but changes size.

size and shape. Translations and rotations are

orientation and order.

the order, but the orientation.

t
A rnﬂccﬁnn: : '
3 -
B 4 C 40
Opposite Isometry

You Try: Label the following as a Reflection, Rotation, Translation or Dilation.

a =

/\

b_%% QA



, Rotations
Directions: :

s Graph the pre-image.

s Rotate the figure as directed.

+ Use different colors o label each translation.
+ Show all work.

Example 1: A Triangle NGA

*Note — Assume you are rotating counterclockwise around the origin unless otherwise
stated.

Pre-Image Rotated CCW 90° Rotated CCW 180° Rotated CCW 270°
(CW 270°) (CW 180°) Cw 90°
('ys X) ('xa "Y) (y! -X)
N(2, 0) ( . ) ¢ .+ ) « . )
G(4, 4) «( . ) «C ) «( )
A(5, - 2) ( . ) (¢ . ) ¢ )
| 1] | |
<9—a—7-|. 5 -4 -3 -2 - 4Ls;a-.aratxk
=
.
.ﬁ
=7
=-f
I}




You Try:

Rotate each figure about the origin using the given angle and

direction.

1.90° Count

erclockwise

Pre-image

Image

-~
H ¥ ¥ H
s e :
: i
,..E.,,. s
Attt
. ; Ny
T AR N
. 14
- |
hi H
~f =5 -4 -3 -2
: .
24
" 2
i 44
w 5+
! -

2. Rotate a trapezoid with a pre-image of

(3,2),(7,2),(1,-1),(9,—1) clockwise around the
origin 180°.

Pre-image

Image




Example 2: A Triangle LAP

Rotate 270° counterclockwise
around the point (1, 2).

‘
o fogh W

0 H

[

1~

=1

=2

=4

=1

L(7, 3)
A(5, 5)
P(5, 3)
You Try:
1. Rotate 270° clockwise around the peint (0, -2).
y
4
i
pom:
A 2
[,
T
- -4 -2 8 2
-2
1

What do you call
a tree that is made
up of numbers?




1. Where will the L-8hape be if 1t 5.7

a. rotated 180° around the origin?

fnww

the origin?

R

[ B |

Pre-image |image
(’; N G R
(50 5
{55! 2) "‘L%’ - 2)
(fﬂlﬁ Z) {i"ff " ?)
EL{{LU ( "'!'1‘1 -+
3,4 (""'3/""")

c. rotated 90° counterclockwise

around-the origin? { v, X)

¥
bt D A T

e. rotated 90° counterclockwise
around the point (3, 0)7

b. rotated 90° ciockwise around

(-

¥
":" -+ | Predimage | Image
sassassnns SN AN 1
SRRL (o0 -3
M | 4, 2) I(z -4)
G by

p

G )

d. rotated 270° clockwise around

the origin?

| P Y, %)
Pre-image | Image- s L Pre-im ge Image

H SREERN NN ﬁ
G |6 & & () |,
50 (8 sassrasasssrl{ VNN SHY
5 2) {2,5) i G c2, )
R Sxtieaeee VTR A
fie, ) |€4v) N /2 BT

-4 3 (9@ “

E‘/l x )

f. rotated 90° clockwise around the
point (1, 2)7?

.»“”_

4, 3)

(-

L TR . :
« rr Pre-image |image . Pre-image | Image
f . i - oo ; o
R R %iémxf}}\ (0’” 6' 0) kz {}) 4&-444.); $*§ * (3,,) (ZIHJJ f‘lfhz)
T E” \G 1182 (0 TR 60 (0 |y
S e 1YY T B )
. % i Al -3
k“ v @R’ i F‘t ’) %;*’“f,’) ul (32 R -3
(,311' 95{) () £ ('3 (f J
‘ £1 ‘(‘q/ ) 591 0) 3!&) 2!2)7 (z,-7)



2. Rotate each figure about the origin using the given coUnterclockwise-

angie.

a. 180° {x/,y)_ b. 270° ( Y, 'X) c. 90° (.,\/{ X )

‘%L FEE 243 36 E 1% %EL:% 6478 B s\ BID i3 2.l 2 r;.',fima f%
] \Y;'f ™ | NERES it
et . i%t , ,3*. i _ }.' 4;%-

Pre-image | 1mage Pre-image | Image re-image Image
(zY |- 42 (6w (-2 [24)
(40 -5 2,6) (6,-2) (o9 '(Lff'o)
65 69 ~ 6|64 Cz, 8 (%)

.

3. Find the angle of rotation for the graphs below. The center of rotation-is the
origin, and the figure-labeled A is the pre-image. Your answer will be 90°, 270°,
or 180° clockwise.

: a. o ) i b. 'f& C. "
Sre E 8 7 8
WM RN ANy b I ¢ o
AR R St W AT i i wis v AR O G 8
ﬁ*m e ) FWWY] (W %94,..;‘?“ Bl 246 %] Cu/ SR TPEN W e
3 1. ) . . ¢ f 4 ] N #fﬂ' ‘N% .
5 LN 5 o 3
g : Mo B P o T
?‘_’n"; ?’&,4, asv
-4, Find the coordinates of the vertices of each figure after the given
transformation.
a) Rotation 180° about the origin (_X, *)’) b) Rotation 180° about the origin (‘K} v},)
Z(-1,-5),K(—1,0),C(1,1),N(3,-2) L(1,3),Z(5,5),F(4,2)
f (} g i I _ 2 ] , ~ - 5
2 WDk () 4632 LB 2 Pl
¢) Rotation 90° clockwise about the origin d) Rotation 180° about the origin
X, -
S -,WA0JB~4 (Y ~X) V(—5,—3),A(=3,1),G(0,~3) %)

() w0) Sy V(5D Al 6o



Reflections and Translations

; Vocabulary:
Directions: . Reflection
e Graph the original coordinates. - Reflection Line
e Graph its reflection over both the x-axis and the y-axis. | - 1ransiation
e Use different colors to label each reflection.
o Show all work.
Example 1: Reflecting a Triangle
Triangle MNP with vertices M(-8, 4) , N (-3, 8) , and P (-2, 2)
Pre-image Reflected over x-axis (__, ) .
M(-8, 4) ;
N (-3, 8) .
RpF-4 B4 -§-3 -
P (-2, 2) +
Pre-image Reflected over y-axis( , ) ty
M(-8, 4) :
N (3, 8) :
¢-9~u-r-1 I EEEE , 4 L
P (-2, 2) 2
9

show who | am inside?




Example 2: Reflecting a Quadrilateral
Quadrilateral WXYZ with vertices W(-3, 0}, X (1, -2) , Y (-3, -6) , and Z (-7, -2)

¥

Pre-image Reflected over v = 1

W(-3, 0)

X(1,-2)

0
L

Y (-3, -6)

Z(-7,-2)

Tk Nk MR

Pre-image Reflected over x = -1

W(-3, 0)

X (1, -2)

Y (-3, -6)

7 (-7, -2)

Th ol Wk ok L4

You Try:
1. Pre-image Reflected over x = 2

M(7, 2)

A(1,2)

T(1'5) 53 4 3397 |,

N

H (4, 6)

TTh Bk ok K4




Example 3: Reflecting a Trapezoid

Trapezoid PQRS with vertices P(4, -2) , Q(8, -2}, R(8, -5) , and S(2, -5)

Pre-image
P{4, -2)

Q(8, -2)

R(8, -5)

S(2, -5)

Pre-image
P(4’ '2)

Q(8, -2)

R(8, -5)

5(2, -b)

You Try:

1. Preimage
A(-3, 1}

B (-5, 5)

C(-1,2)

Reflected over v =x

Reflected over v = -x

Reflected over v = x

[y
g

N

T bk LR

R




Example 4: Translating a Triangle

Triangle EFG with vertices E{-5, -2) , F (-2, 3) , and G (2, -3)
translated (x, y)>(x+6, y + 3)

Preimage Translate (x, y) 2 (X + 6,y +3)

E(-5, -2)

F(-2,3)

G (2, -3)

T L Bk ok pRe BE

You Try:

Square SQAR with vertices S(2, 1), Q(4, 3) , A(2, 5) and R(G, 3)
Translate (x, y) left 1 and up 3

Preimage Translate (x, v) left 1 and up 3

S(2,1)

Q(4, 3) | j

A(2, 5)

R(0, 3)

TN

12



Graph the fomee of the lgure using the

transformation given,

1} reflection across y =1

#

Ey

E
[ 3 3 ki
& - iy : - ‘
3 ; s

e o BN dfb Qi L )¢ 3;23
T ' L] ;‘m *‘;, (‘5} ?)J @»9\

2} reflection acrosy jrﬁ.mx’ f,_y, -x) |

L
R,
-
'8 4
F 3

33 reflection gcross-the x-axig 4} reflection across the y-axls

i

w ¥
E 3

w W

SEER DSENERNE
T g

13



%) wapslution: 3 vuits lefi and 2 units up 6} wranslation: 3 units vight and 2 wnits down
] £ ) ] b 5

Saay

P

A

F
D

¥

AT\l
oy

e

- ERENZ=aba
' _—

7) trapslation: T unitup 8} wanslation: {x, y‘} —dx, y— i’}
o . i

i £
b 2

k3

N

T

9% translation: {x, }a*} {3,y fi} | 10} translation: (=, }:} o (x4 3, pa 3

¥ 'y '

K T

N HEENE "ﬁ*}/- s
| N .

A LB

F 3

14



11} reflection across y = -3 12) rotation 90° clockwise about the origin

F I Y T -,5?: (yl ‘))

| ; F 1o ; ; |
) bud p.. 5\
NN N 1] A7 HGD a. ’
T ann H N 1(,2 (5"

1 FE Y I—%
EEERNED Y, m)(

iQ T I H | iy
EEREEE \ K(%’” 6,7

4
wt

VX [/

iy

13) rotation 180° about the origin ([ v) 14y transigtion: fx, )+ (x4 & y—3)
K -
14

§r

rre——

FULEENE ) e 0 A
FUNTE T (1) 8070 TN
e 0,3 (0.9 {\ A

163 B, "3 %/UE'\\'

£

i N

nmSicprunt Wm}wm?m 9 s
i § e i i ¥ [ /
: y ., i 5

~]

=
Y
I~

L~

Find the coordinates of the vertices of each figure after the given transformation.

15) translation: 3 units left and 3 units down 16) mnsiatmn § unit if{t and 2 umm &ow
Z1,0), 11.4).x(3,2) 3,-

(240 ¥y X (o) J{—f/-S) K —L/) L'{z,-v)m'iﬂ%)

17} reflection across the x-axis 18) reflection across the y-axis

(-4, 4). x(—4, -2), -2, -1) #0.3). x(2, 5). 1(3. 4) |
vEa x (42 V[ wlgy) X e Y ()

15



o~

- y / ’\/{) f - )( )
19y rotation 180° about the origin 208 rotation 90° clockwise about the origin

(3,0, 1-5,3) A5, 4L -1,1) A1, 1), 13, 2}, L{0, 5}, k(2. 0} |
b0 v(6) 26 KD wp) (a3 Lfsorp

Write a role 1o describe each fransformation,

an : .:.r_‘l \w )
4 RN ¥
# 2 ¥ .
o % A ‘ o T
! EREENE
A | N
TN . ¥
¥ B
(X” y ))
- /
23) b | ) I TN
i
7 LN
- . ; AN
| yd
e H |

M/go” o Wgo“(w
Hotets 270° (v

16



Compositions of Transformations

A , also known as
composition of transformations is a series of multiple
transformations performed one after the other.

Directions:

o Graph the original coordinates.

e Then, apply the listed transformations.

o (raph the new images.

¢ Be sure to draw each new image in a new color.

Example 1:

Triangle KLM has vertices K(4, -1), L(5, -2), and M(1, -4). Rotate Triangle KLLM 180°
about the origin and then reflect it across the y-axis.

4 4 u._c

W H (h H# o

You Try:

. E

Trapezoid MATH has vertices as M(-4, 0), A(0,2), T(0,~2), H(-4,-2).
Translate Trapezou:l MATH from (x, y) = (x - 2, y +3) and then reflect it over the y-axis.

ea"'-:




For some compositions, the order in which you complete the transformations is -
important. However, there are some compositions which are commutative (order does '
not maitter).

Go back to Example 1 and the You Try. Are these compositions commutative? Or do
you have to stick to the order given?

Example 1: You Try:

You Try: What pairings of transformations can you think of for which order would
matter? For which compositions would order not matter? Use the grid below to
experiment as needed.

Order Matters Commutative

18



Graph the image of A(0, -2), B(2, -2) and C(1, -5) & each transformation.

1. Translation: (x +2,y ), 2. Reflection: acrossy =1, 3. Translation: (x—-3,y + 2),
then Reflection: across then Translation: then Reflection: ; '
the x-axis (x—4,y—3) across x = 1 A ‘(‘3/ U
'
* 4 ) 4 B (:' l/C")
4 (2,7 : x L : M
'-.,- fw\" & £‘u b r ,‘ 1 Eﬁ g "’Lz’/‘l
{::é}{”;m‘ff A k“r ﬁ;}'Zf q‘} : ﬁ: ‘.::I-\ D e -
e TN (), 7) AT A6 g)
(3,-5)_ a "7 e e
,4""""’?32} S 5 P "4 (-y l:} T = w%gﬁ@[ T Fwﬁ”g. B’G)
I {&, ; L \ |7 ; \ )
- ‘ T3 O3 4 | = 3 T o :
g (U;2) AT © EL 1 7 N " (473)
TS () VI 3y \ Ty
‘{\ fl! ) v ( - / / ¥ ( v (,
The endpoints of CD are C(1, 2) and D{(5, 4). Graph the pre-image of CD & each
transformation.
4. Reflection: across the x-axis, 5. Translation: (x, y + 2), foliowed by
followed by Reflection: across y = f(
Translation: (x — 4, y) ¥, v)
1] (1)
) 1)) /
e . (5,6
/" ‘( //’0 T 0 / )
- ( J,-?) > 7 o
i Di(;l—f-{) ( //’b (..p {‘{la)
1 S /e
| 4 (}.aj : Lé’féj
v ? 01. ';‘"' ) f-.; . CU
¢ ¢l N IN(Ra)
N ~ i X
. bs D‘ +
Specify the sequence of transformations that occurred.
6' .}’/4" ig’ 7 B ;i Eﬁ {erf
g 0°((w
v Bl A TN W,
17 1 o *m.A " . C Fhea f{r{frrr'f’
0 - = r = 4 = ;
> I’ - =1 e QVfr Y-S
1 — et
A4 Bl -
Y

!Q{,ﬂpdfva' ovts X - Qvis
T”“..':f.‘ﬂf - (‘)( ‘|'7j y ‘f‘Z)



The vertices of AABC are A(2,4), B(7,6), and C(5,3). Graph the pre-image of AABC
& each transformation.

8. Translation: (x—4, y — 3), followed 9. Reflection: across the y-axis,
by followed by
Reﬂecti%n: across the x-axis Translation: (x + 2, y)
Ar(*?f{ii . 716 & A'(&ZIH)
B' (3 7) =7 ]'i (HEEE g B (-7t
(10) FFF IS N - 53)
( / | NI NI AT 2
! s’ -~ 71)) c : » A ~ - [
_,,.f-';-:g- — /; \ P4 \¥ }4" ?(ﬁf: uJ
T P . g | D G i
2 -3 T A INE | F ] ¢ :
Ly 2y A" ~— \ i f (0 *‘f
2 S ]
( ( ,! 0 ) ; \\T\g;, FTF[F | L SRR R
4 v

v
The vertices of ADEF are D(2,4), E(7,6), and F(5,3). Graph the pre-image of ADEF &
each fransformation.

ol
J
W

T

10. Translation: (x + 3, y — 5), followed 11.Reflection: across the y — axis,
by Reflection: across the y-axis followed by Translation: (x -4,y + 1)
/g | ] ‘F x*% 8‘ .
d ( 0 ) EREI %b 44 : | (7))
El [ ] /,’f? : E‘:‘E- ‘}%‘Yq\,‘Eﬂy = E E! E‘:g’ ? }
_L) 4 \ S b z/"f_ Ny é *
F RN \l NEFatl A TVTF % )
[ . - - f . “*\ ﬂ< s
0; (- : > | 14 Lo N D" (-65)
- T i F

0] B |- P 24818 1p "

15 2) " F )

Hh. § 4 | ,

% o - ul 1 1

E TEE , : gz SdEiEIERaE: EENERE
v ¥

v

In the diagram, AB is the pre-image of a combination.

12.Which segment is a translation of AB? !

g i i

A Z Wi
13. Write a rule to describe the translation for #12. T o o ‘‘‘‘‘

14.. Which ti Xréﬂl? fAB? | LI 5
.. Which segment is a ction o . < f .
? rp" 3 T | 7 x

15.Name the line of reflection for #14. A
5 A
y-avis (x=0) »



Mapping a Figure onto ltself

Vocabulary:

- Line Symmetry
- Reflection Line
- Rotational Symmetry

The ability to carry, or map, an image onto itself shows that the
figure has symmetry. We are going to discuss two types of
symmetry that a shape can have; line symmetry and rotational

symmetry.

A figure in a plane has a line of symmetry if the figure can be mapped
onto itself by a

The maximum lines of symmetry that a polygon can have are equal to
its number of sides. The maximum is always found in a regular
polygon, because all sides and all angles are congruent,

s
' ‘
3 vy

Example 1: What line could you reflect Triangle ABC with vertices A(—1,3), B(3,6), and
C(7,3) so that it maps onto itself? Draw the line on the graph.

R R

o A

)

You Try: For each figure, identify if it has a line of symmetry or not. If it does, determine
how ir

21




Rotational Symmetry:

A figure has rotational symmetry if there is a center point about which the figure is
rotated a number of degrees between 0° and 360° (exclusive) such that the image is
congruent to the pre-image.

*We exclude the angles of 0° and 360° because nothing happens in those cases.

The point around which you rotate is called the
smallest angle you need to turn is called the

. and the

This figure has rotation symmetry of 72°, and the center of rotation is the center of the
figure: .

For a regular polygon of n sides, the polygon can be mapped back onto itself by a

. 360
rotation of x° where x = —

Order of Rotational Symmetry: The order of symmetry is the number of times the
figure coincides with itself as it rotates through 360°.

Example 2: What rotation would map a regular pentagon onto itself? What would the
order of symmetry be for a regular pentagon?

You Try:

Rotational symmetry?

Rotational symmetry?

Rotational symmetry?

Rotational symmetry?

Degrees of Rotation?

Degrees of Rotation?

Degrees of Rotation?

Degrees of Rotation?

Order?

Order?

QOrder?

Order?

22
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1. State whether the following figures have line symmetry rotationat
symmetry, or no symmetry - - ey

Ay " '

b Rk | . Lae

[\ Sy ely

2. Aregular pentagcm is shown in the dlagram tf the. pentagon is rotated
clockwise about its center, what is the minimum number of degrees needed to
carry it onto itself?

A. 54° C. 108° D, see°

3. Your CD plever can hold five compact discs on a rotating tray Iske

one shown.
a. Does the-ray have rotational symmeiry? Explam

2 /e

b. The-fray can move only clockwise. A CD in position 1 is currently
playing, How many degrees must the tray rotate to play a CD in position 37

14 4°
4. Describe every transformation that maps the given figure to itself.
/ / 50°¢
? ﬂ[-fffrc"”-- | b) Rotete %
. - Lo .

fi S R f: Retlre? ouir

EREN . : X /

1 ;

Petiect over

—Z - ; i L — l
-4 _ )

A

2
A
L

] |‘A

23



Dilations

A dilation is a transformation that moves each point on the original figure along a
straight line drawn from a fixed point, called the center (or point} of dilation. The
description of a dilation must include the scale factor (or ratio) and the center of dilation.
Dilation produce figures that are the same shape as the original, but not the same

size.

When the scale factor is greater than one, the dilation is called an

When the scale factor is less than one. the dilation is ¢called a

Properties of Dilations

When a figure is dilated:

¢ The image and the pre-image are the same shape, but not the same size
e Angles are moved to angles of the same measure
» The ratios of corresponding line segments give the scale factor (new/old or

image/preimage)

e The area increases by the scale factor squared

¢ Adilation which
does not pass

through the center

of dilation travels
parallel to the
original image

n:2

A dilation which does . B 2
pass through the e
center of dilation 1
travels on the same  TAT Wt ? T
line B

=t : o

Example 1: Dilate the OABCD by a factor of 2.0 from point E.

ﬁeg i; Measure the distance from the \
point of dilation to a point to be dilated
{preferably using centimeters).

2,

@p 2: Multiply

the measured
distance by the
scale factor.

Sem X2.0=5¢cm

@eg 3: With the ruler in the sa
step #1, mark a point at the

measured distance determing
In step #2 as the image of i

are to be dllated d«\i o
ﬁ/\o T

& place as it was in
N

.\\\"ﬁi\
o i
o y ?
B




Example 2: Enlarge triangle ABC with P as the center of dilation and scale factors of 2 and 3.
1. Draw and extend the lines from P through each vertex

2. Enlarge AABC by a factor of 2 (name AA'B'C)

3. Enlarge AABC by a factor of 3 (name AA"B"C™)

B

You Try: Reduce triangle STU with P as the center of dilation and scale factors of ¥ and %.

S

4. Draw lines from each vertex to point P.
5. Reduce triangle STU by a factor of % (name AS'T'U")
6. Reduce triangle STU by a factor of ¥4 (name AS"T"U")
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Center of Dilation at the Origin

When the center of dilation is the origin, you can just multiply the coordinates of the
vertices of the original figure by the scale factor to find the coordinates of the vertices of
the dilated figure. That is, the coordinate rule for a dilation with the center dilation at the
origin is (x,y) 2(kx, ky) where k is the scale factor.

Example 2: Dilate Parallelogram STUV
using the origin as the center of dilation
and a scale factor 7.

8(8, 10) =
T(6,6) >

U (12, 6) >
V(14, 10)>
dod Aido
-

104

You Try:

1. Dilate AABC by a factor of 2 with
(0,0) as the point of dilation.
A(3,5) =

B(3,3) >
C (5, 3)>

A J




2. ADEF with center of dilation at origin and scale factor of 2.

D(-2,3)>
E(-3,-3) >
F (4,-3) >

Dilate each figure using the given point as the center of dilations.

Unfortunately, there is not easy coordinate rule for making dilations when the center of
dilation is a point other than the origin.

Example 3: AJKL with center P (3, 1)
and scale factor of 2.

N ; 4 Yy p 1;;; RS it}
13, 7)>
K(4, 4) >
L(8,4)>

You Try: Trapezoid TPZD with center
P(5,5} and scale factor of 1/3.

g s oo

A R

T(2,14)>

P (5,5) >

Z (11,5) >
D(14, 14) >

=
oo -

10 412 514 16 |
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T

For each problem, look at the mapping rule and state whether or not it represents a
difation. If is a dilation, state-whether or not the image will be similar to the pre-image.

2. (X y)->(X+B,6y) 3. (x,y)—>(2¢+1,2y+1)
- Dilation  or (@ @or @

If dilation will the image be: if ditation will the image be:

Similar or net or . not

{x, Sf)f>.( 3x, 172y )...

5. (xy)—>(x-5.y-5)

Dilation or {not 3

6. (X=Y)—_>(4X=4y)

If dilation will the image be: If diilation wilt the nrage be..
Simitar or ot eSimilar or  not

7. Dilate the line 4B by a factor of 0.5 from point C. C/B‘éf [ 375

bl 91~ we

NM
B! 'm““’“*&
C;.
How could you characierize the lines 4B and 4'F' ? meg ({(7 / L




1= 456

™.
gﬁ uH — ¢.75
Nne 29 —= 6, %2

8. Dilate the A ABC by a factor of 2 from point D. P;{

P
v
D
c AN
a. Measure the length of b. Measure the length 8f _ ¢. Determine the value of
AB in centimeters to A'B’ in centimeters to - A'B’divided by AB.
the nearest tenth. the nearest tenth.

75 = ) TF= 45 m_ [

B

Q.

What might you conclude about the scale factor and the ratio of dilated segment
measure to its pre-image? S-
7h § Gm

e. Measure angle 4BAC and the angle 4B'A'C’ using the protractor.

mABAC = [}  masac=_ )0

f. What might you conclude about the each pair of corresponding angles?

COn?ruf” 4

3. AABC with center of dilation at crigin and scale factor of 1/2.

A(=48) A (-5

8 (—-'-f,‘)) B! (-Z’I.S)
C (7’-4) c‘_("-’,'z)

What do you notice about corresponding sides? pi ?fff.“.—i‘ff:"}Wt-r1
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9. Consider the following picture in which in which OBCDE has been dilated from point A.
A ;
E D

(-5

B o
2 e D -
,@s— 8 r
et A g 2
k4
a. What is the scale b. What is the area of c. What is the area of
factor of the dilation COBCDE? OB'C'DE?
based on the sides?
> 3 27

d. What is the value of the area of (0B'C'D’E’ divided by the area of IBCDE?

]

e. What might you conclude about the ratio of two dilated shapes’ side lengths

compared to the ratio of their areas? 'f'\f’ mﬁv O'f ﬂf, arégs 4
(
is 4he S{Uﬂff’ of the ™

10.Consider the following picture in which rectangutar prism A has been dilated from poin .'“V'

pa A e Y
ST // /’/ _x/ e fcdto)
/ ,/ 5 P i }" # Q/ r ;
Sl / s /
P Ay S BT e N B
" ./v / )_/ : ’.)<
| /:/ s !
/ 4 1 JI"
G. A A
a. What is the scale factor b. What is the volume of c. What is the volume of
of the dilation based on rectangular prism A? rectangular prism A’?

the sides?b 3 ' 6 , I6 )

d. What is the value of the volume of prism A’ divided by the volume of prism A?

21

e. What might you conclude about the ratio of two dilated solids’ sides compared fo the

ratio of their volumes? i {- 4"\(’ V'lvi'\f'} l'}
4wy ratio O 0 of
- he sah0
1' 4 ,-,'J('S 30
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>lot the following points and connect the
consecutive points.

R (1,3) R: ( 3)
S (2,2) i, ( )
T(0,1) ( 9.5 )
JA T A T T
%.‘?ﬂ i
?
9

v

12.Using a different color, dilate ARST using
rule D:(x,y) — (0.5x, 0.5y).

Use the rules given in #14-17 to create additional dilations. List the new coordinates and graph
them on the coordinate plane above. Use a different color for each dilation. (Dilate your original

points from #1 each time)

13.What would happen with the rule: D:(x,y) — (3x, 3y)?

14.What would happen with the rule: D:(x,y) — (0.5x, 1y)?

15.What would happen with the rule: R:(x,y) — (- 1x, 1y)? /L[~ |

3 )

7

4~ What would happen with the rule: R:(x,y) — (1x, — 1y)’?ﬂ(, (.‘



17.Figure FCDE has been dilated to create to create F'C'D'E".
a. Whatis the dilation =~ _ e s S
scale factor? N B >

L

b. What is the location of
the center of dilation? -

G?ﬁ)

c. What is the ratio of the
areas? - P E ] L i

18. Which-point would be the center of dilation?
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The following problems will review previcusly
tearned-skills. They are intended fo keep
skills fresh in your mind as well as
foreshadow future lessons.

Solve for x. Show each step and circle your final-answer.

1. 6n+8=4n—-54+6n-3
§z4n-%
Jh=Ha

ot

3. Bx+6)=3(x+1)+3x

Ox 130 = Ix 3+ 5

S +30= Bxt3
278

2. 5(2x—3)+4x =13
0y "'i.g tity =13
/l/x -1 =7
My = 28

4. 8(x+3)-2x=4—4{x+10)
Gl -2x = ¥ -x W
bx 124 =~Y%x—36
Wx+2% =-36
/0;{ Pl -"50
/-{_:; "‘6
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Glossary

- Angle: A figure created by two distinct rays that share a common endpoint (also known as a
vertex), ZABC or £B or £CBA-indicate the same angle with vertex B.

« Angle of Rotation: The amount of rotation (in degrees) of a figure about a fixed point such as the
origin.

« Bisector: A point, line or line segment that divides a segment or angle into two equal paris.

« Circle: The set of all points equidistant frem a pointin a plane.

= Congruent: Havmggthe same size, shape and measure. £ZA = £B indicates thatangle Als
congruent to angle B.

- Corresponding angles: Angles that have the same relative position-in geometric figures.
. Correspénding sides: Sides that have the same relative position in geomedtric figures.

- Dilation: Transformation that changes the size of a figure, but not the shape.

» Endpoint: The point at each end of a line segment or at the beginning of a ray.

« Image:_The result of a fransfermation.

« Intersection: The point at which two or more-lines intersect or cross.

« Isometry: transfermation which preserves length and angle measures and are said to be
geometrically congruent: Isometries include rotation, reflection, translations and glides

« Line: One of the undefined-terms of geometry that represents an infinite set_of points with no
thickness and its length continues in twe opp03|te directions indefinitely. AB indicates a line that
passes through points Aand B.

- Line segment: A part of a line between two points on the line. 4B indicates the line segment
between points A and B.

« Paraliel lines: Two lines are parallel if they lie in the same plane-and do not intersect. 45 ||
CD indicates that line AB is parallel to line CD.

. Perpendicular lines: Two lines are perpendicular if they intersect to form right angles. AB L
€D indicates that line AB is perpendicular to line CD.

« Point: One of the basic undefined terms of geometry that represents a location. A dot is used to
symbolize it and it is thought of as having no length, width or thickness.

» Pre—image: A figure before a transformation has taken place.

» Ray: A part of a line that begins at a point and continues forever in one direction. AF indicates a ray
that begins at point A and continues in the direction of point B indefinitely.

« Reflection: A transformation of a figure that creates a mirror image, “flips,” over a line.
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