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TRANSLATION

Directions: Perform each translation. You may use patty paper, geometry software, or any
other tools or method that seems appropriate to help you.

1. Translate ABCDE — ABC'DE . - |2, 'Tsém/slate'moc; - FROG"
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Directions: Use patty paper, Geometry software, or any other method to reflact each figure as
directed. Make sure to label your image figure correctly.

1. Reflect TACK through the y axis. Ry axis - 2. Reflect FIN through the x axis, Ry avis
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3. Reflect MIC through the y axis. Ry axis 4. Reftect TIME through the y axis._ Ry axis

|
ﬂ \Zf
1 T

5. Reflect MAP through the Y axis. Ry s (this |6 Reflect VAN thraugh the x axis. Ry axis

one is tricky). _
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Date: Period: Score:

Name:

Directions: In each problem, a figure and it's image are shown. Draw the line of reflection that
will map the original onto it's reflected image.
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Ri@‘T \TIONS:

‘Directions: Use patty paper, Geometry software, or any other method available to you to
rotate each figure as directed. Make sure to label your new figure,

1. Rotate ABC 90° clockwise about the Gng:n
Ro,-a0

2. Rotate ABC 9(° oounter—dockwrse about the
origin. Ro,900 B!

il

ot

% [T B B

]| el
: l
37/ ]

o
3. Rotate ABC 180° clockwise about the origin.

4. Rotats ABC 180° counter-clockwise about
the origin. Ro,180°

RG,-.!BG“
B 1B
A ; 2
T & : 5
e AR Ca 1L LA
' VI Z
1274 /1
A ’

Sa. What do you think happens to the center
point of rotation? Does it mova?

No

b. What do think... is each poeints in images the
same distance from the center as in the

original figure? Why?

\_"(z‘:

f\b’i“

6. Is a rotation an isometric transfmmation'?é
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Tell whether the transformation appears to be a rigid motion. Explain,

2‘ :> b
Preimage ué{()/ mage

Preimage Image
Preimagek)&b/ rmage s o Prefmage Image
Graph the image of each ﬁgure under the given translatmn - :
7 T<_1 4>(AABC) Ty, 3>(MNOP)
. - S S _ e e
EEYE P_'... ” o IR :},’:.*'. T,
11,4 ! Y éffh
2P R/ AP
I A S - M (Y}
S 1 e :
. 2 23 X A
i A0 S 3 'i,' :
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Copy each figure and line £, Draw each figure’s reﬂecﬁion image
across line £, :

1. 12.

P S

1

e

14.

Copy each figure and point P. Then draw the image of JK for
rotation about P Use prime notation to label the vertices of the i

5. 7 \l‘;\ " 8. . d

Pe




" Name A N S W/‘S period date

Transformations on the Coordinate Plane

These are just some examples of how we can move transformatmns using coordinates and the x-and y-axes

1z, 1, Ty anbiaie éAHC g umts iu thé.a hi‘t :
It's vexy easy Eo do this... Fu:st sﬁan wﬂh A and

8] Ai © count 8 units to the left and plot a point, Label this
:? 1T \ LTk point A (MA Prime™), Next, do this with all the
TN T L T R other points. Last, connect tham to fmm the new :
~I7E RENE /fx\ 11 _m&ngb; | Gl
T ) I~ % .
at q1le J LT The' ur"Pﬁmn" is sxmplyaway to say “the iow

-A" with !ess comfusion and lass wsads R

N szzetuﬁas these problems are writien \wﬁ; a fule
This rule would be (x-8). Tt just means “take all the
¥ ¢oordinates and subtract R from them,” {Which is
Just counting 8 to the left)

Ex. Z, Reflect ADBF over the x axis, S i :

! 2 To do this it's, also very ng F‘:rst, simt wﬁhl’)

] _ T 1 atid eonnt how many units it Is away from the x

4 4 _. axis, Then count that many units on the other sufe

T and plot a point and tabel it D', Next, do this with

FARGE I i ' all the other points, Last, mtmeci them fo ﬁ:nm the :
= ST rew triangle. : - :

K | Be very caveful on this type lo reflect it over the
Y correct axis. Remember, the y axis goes up and
h, 2 * down, and ihe x axis goes left and right, Alwsys
K ' - double check which axis you are supposed to be
N reflecting over,

Now these gel trickier... First, starl with L Count =~
ia'lcné, 3 the nearest axis the position of I, then go ﬁvo i
“axis to the left (or right for 180°). Pretend this i is. R
iR - the axis you were just using, Plotitin the same -
- position. Label it I' Next, do this with all the other .
S pobuts. Last, connect them to form the new tu_angic_ U

2

o I e N N N I

by N

7 o = IRNE

; The tricky part is lo figure out how far to go.

" Another method js 1o actually e your paper 180°,
_ and then see where the triangle iz and plot the

¥ poinis.

[nE]

kb,
k=)

g

e e Lo DL E L L e Wewill do-90% clockwise, and-counterclockvise-as
well,
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Directionis: Use patty paper Geometw Scftwa!e or any other methud avat[abl o you, to

translate each figure using the given function.

1. Use (x,y) - (x5, y+3) < <) 2 ‘% 2. Use (x,y) — (-3, y#5) K SR L /'g
+5 13

Hi~&,-1)

A{] 7‘/)
Y-

Wera | qy@
Kifp.~h f\("‘ﬂ
e &mw

3. Use (x,y) = (%2, y-5)
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5. Use (%,y) - {3+8,y) 16 Uss (xy) = e yel)
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Date: . Period” . Score

Namne:

Directions: Write a geometric function that describes each translation.

: 8. e T -
j . \4‘ S } Function (x,y) - ( ﬁ % ' ' )

7

Function: (xy) - (_A*
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> Function: (X al ) le "9*\’ ml.:unr:ti.on: (X >, y A J"q> -

12.
Function:

S

=
ny
“1
A

i
/i

™
r

[

i - R

[ e
o
Yo}

% 2014 LetsPracticeGesmastiy.com




7. Reflect ABC through the x axis.

8. Reflect QRS through the y axis.

a. What are the coordinates of the vertices of
the original ﬁgure‘?

A=A Ny a5 n:(d\

b. What What are the coordinates of the
vertices of A’B'C"’

e A)B’(% L‘}c’(q ‘

c. Explain in wntmg how the coardmates of
ABC have been _changed to greate A'B'C’ in this
reflaction through the x axis.

X

gmss Sa W\Q_

e

O\QQDSI\‘{
s\g)ﬂ C")

d. Write a fu

that describes a reflection
through the % axis, '

1B &\
] N N : Q. IR
% : _@q— 4 .ﬂ”-; B '
NI -}
C I 1] RN 1
T N
[N O PN NI
N i \{
1§ _ Qj ne:

S

a. What are the coordinates of the vertices of
the original figure?
,“ L/ )

Q(;%_j;_} R{ 5 3.) s(_-_’_

b. What What are the coordmates Df the
verticas of QRS ? R
- k/ )

QJ(—-‘,B)RI( f)'%}sf_(._
c. Explain in writing how the coordinates of

QRS have been changed to create Q'R'S’ in this
reflaction through th=e>r axis,

| : ha
X h@cms &PP‘?% )

g'(‘er& &W

{ng) - (,_X__.;ﬂcy) |
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' Directions: Use patty paper, Geometry software, or any other method to rotate each fi gure as

directed. Make sure to label your image figure correctly.

1. Rotate BUG 180° c!ockwsse abaut the ongm
Ro,-1800

B

U

oh
o

.6\

2. Rotate CHEF 180° caunter—c:lnckw;se abaut _
_ the origin. Rg, 1800 '

AT

C.

o

&

3. Rotate BACH 90° clockwise about the origin
Ro,-s0°

-

Tt
el

v/ Vay i Mt
7y

Tite
I

V4 7\

)
SNl
[ el 4 0SS
M
i,

s

M
Y

. |4. Rotate ABCDE 90° counter clockwise ahout
the origin. Ro,s0e

k.

A

/

5. Rotate TOE 90° clockwise about the origin,
Ro,-s0°

X .
& Rotate DAY 90° counter- clockwise about the
origin. Ro,a0° ]l\‘

m

e
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Use these problems from the previous pagé as a reference for the following questions.

1. Rotate BUG 180° clockwise about the origin.
Ro,-180

IB

R,

-
£

&S

5. Reotate TOE 80 clockwise about the origin.
Ro.-sg0

7. For pmb em. 1 (1800 rotation clockwise)...

What are the coo;dmates of the veatlces of the
original figure?

Bf‘3q Y u(Z \_L)(; :_b_,&
What are the coordinates in its image? i T

e 3 vl o5

Describe the relationship between the original

an image coordinates in words.

botin X,
do Ml
W QDS, St 3 1§
Describe the relationship with a function.

Gy ==X Wy

original figure?

What are the cenrdmates in its imiage?

8. For problem 5 {90° rotation c:luckwsse)

What are the coordinates of the vemces af the _.

trdd=bo (i_b £ {_.

L=l o el =:"'“-‘3 e (0,23
Describe the ielationship between the original
an |mage coordinates in words

~¢_ X POS

% mones o

m&ﬂ bawvvté

Describe the relationship with a func’c;on

{4y) (‘1 "’X ‘!5

awi ’X ”"M‘S‘ﬁﬁ"ﬁ

h o,

0517%

n U\QP()SI
5‘1344._,

9. For problem § (90° mtatmn c%Sunter- o
clockwisa)... _ S

What are the coordinates of the vertices af the
ofiginal figure?

oL A(6,31Y(_5:_L._}

What are the coordinates in its image‘i‘

(=] |y 3.5 vy

Describe the re!atmnshtp between the original
an image coordinates in words.

P4 negs v
ool Lg_ fYLfJV‘&SJ do b4
PDSJM

f) 08 1

\;sz«Y D(PDS’)L(

10. Bill says if you mta‘f_e afigure 180 .
clockwise or counterclockwise you will get the
same image. Sally says you won't., Who is
correct? Why?

Slj Yoo

‘Describe the refatmnshtp with a function.

X

{(xy) = ( M )

0



Name: PYN \W Date: Period:__ Score:

l“ M

Rotatlonal Symmetry

Symmetry: Symmetry is the property of a shape that allows it to be carried onto itself either by
by reflection, or rotation.

The second kind of symmetry is called rotational symmetry. Rotational symmetry occurs when a
figure can be carried onto itself by turning it around a center point. Here are some examples..,

Rotational Symmetry: A figure in the plane has rotational symmetry if and only if the figure
can be mapped onto itself by a rotation about a point through any angle between 0° and 360°.

Order of Rotational Symmetry: The number of positions in which a figure can be carried onto
itself is called the order of rotational symmetry {or 5|mp£y rotatlon order)

order '1 | . order2 . order3 : - . order 4

{(No rotational symmetry)

As you can see a rotational order of 1 actually means the figure has no rotational symmetry.
This is because in order to carry the figure onto itself you must rotate it 360°, and because 360°
is not BETWEEN 0° and 360° the figure does not have rotational symmetry. That makes sense
visually because the shape of the !ightnmg bolt can only appear as it does above in one and only
one position. : _

Angle of rotation symmetry. Another way to describe rotational symmetry is by determining
the angle of rotation symmetry. In other words, how many degrees (or radians) around the
circle you have to rotate a figure so that it is carried onto itseif.

180° rotation 90° rotation 120° rotation 72° rotation

‘ou will explore the relationship between rotational order, and the angie of rotational symmetry

“'necessary to carry a figure onto itself as you practice.

1 © 2014 LetsPracticeGeometty.com




Name: Date: Period: i Score:

Directions: For each of the figures below, decide 1f the ﬂgure has rotatlonal symmetry by
circling yes or no. _ _ =

(
’ _
5
Dlrectlons* for each of the ﬁgures below write the order of rotational symmetry. If the flgure
has no rotational symmetry write “no rotational symmetry” next to the figure. .
Older Order B - Order : -~ Order: o
Order: V\N\g/ Order: 1 Order: Q‘v
17 18 - 1 20
Order: \0 Order: v Order: @& Order: j

2 © 2014 LetsPracticeGeometry.com




Name: Date: Period: Score:
_.Directions: For each regular polygon, record the number of sides the polygon has, and the
>tational order of the polygon. Degrez of rotohon = 30
ol
1 equilateral triangle 2 square 4 3 regular pentagon
AN
~t
alg
464 g0
i
lj’ l_;»'ﬂ"
Sides; 3  Sides: L{ Sides:
| 3 - 4 5
Rotation Order; Rotation Order: Rotation Order:”
Tegeet. = 3-.10_0__ l&() Teogree = 360 q : 510 Degeea. ‘3‘5/ 7 :l
4 regular hexagon - S regular heptagon 6 regular octagon

Sides: LO Sides: 7 | Sides: 8 |

Rotation Ordero (0 } Rotation Ordel 7 Rotation Order; g
Degrer 7 o0 Degren WV = 51,4 Degree: 3“% ys:

7. What is the relationship between the numbber of sides of a regular polygon-and its rotational

order?
Se i

8. A regular hexagon has a rotational order of 6. Draw a hexagon that has a rotational order of
only 2 in the space below,

3 ) 314 LetsPracticéGeometry, com




Name: Date: . Period: Score:

6. A figure has a rofational order of 6. What is the minimum number of degrees the ﬂgure must be rotated to
map it on top of itself? How did you ﬁgure it out‘? (& O

7. A figure has a rotational order of 11, What is the minimum number of degrees the figure must be rotated to
map it on top of itself? 300 Q 7

Ll

Directions: Each figure below has rotational symmetry and a center point of rotation but is

incomplete. Using patty paper or tracing paper, draw the rest of the figure so that it has the
indicated rotational order.

8 Order 2 ' 9 Order 4
A .

’Déofeszf?; Degree

10 Order 3 11 Order 6
G
\O
C
' a2
6.
Tegreet 100 Vegpea U
7 Draw a figure that has a rotational order of 2, 7 Draw a figure that has a rotational order of 3,

5 © 2014 LetsPracticeGeometry.com




Name: m %M/Q Date _ Period; _ S_core:

Line Symmetry

Symmetry: Symmetry is the property of a shape that allows it to be carried onto itself either by
by reflection or rotation,

The first kind of symmetry is referred to as Line Symmetry or Linear Symmetry. Line Symmetry
occurs when two halves of a shape can be reflected onto each other across a line. We call this
line, a line of reflection. Sometimes it is also called a line of symmetry or the axis of symmetry.

Line Symmetry: A figure in the plane has line symmetry if and only if the figure can be mapped
onto itself by a reflection through a line.

Line of Reflection: The line through which a figure can be reflected such that it is carried onto
itself. This is often called a Line of Symmetry or the Axis of Symmetry.

one line of reflection one line of reflection 4 lines of reflection 3 lines of reflection

The next few examples do not have line symmetry

no line symmetry no line symmetry no line symmetry no line symmetry

*
4

A nice way to decide if a shape has line symmetry is to trace the shape and the line of reflection
on patty paper or tracing paper, and flip the paper over. When you match up the line of
reflection if it doesn’t match the original figure then it doesn’t have line symmetry.

If you don't happen to have patty paper or tracing paper you can try folding your paper along
the line of reflection to see if the two halves of the shape match up.

Go ahead and try one of these methods on the shapes above.

page 1 © 2014 LetsPracticeGeometry.com




Name; Date; Period: - | Score:: .

Directions: Look at the shape and the dotted line. Use patty paper or the folding technique to
decide if the dotted line is a line of reflection and circle “yes” or “no”,

1 : 2 3 ) 4

8

no Yes S | Yes no

9 Were you surprised by #6 and/or#7? Is there another way to draw lines of reflection for these
shapes? Try to do it below an justify your answer by tracing or folding.

N T i v

]
1

/
Directions: Decide if each figure below has line symmetry. If the figure does, draw all the
possible lines of reflection. If it does not have line symmetry write “no line symimetry”,

10 11\ /,12 13
/ *\ | NS s
N

14 15 16

page 2 © 2014 LetsPracticeGeometry,com




Name: . ' Date; B Period: Score:

A®egular Polygon Js a polygon that is both equilateral and equiangular, That | is to say that all
of its sides are the same length, and all of its'angles are the same measure,

Directions: For each regular polygon, draw in all the possibie lines of symmetry. Then, record
the number of sides and lines of symmetry the figure has.

1 equilateral triangle 2 square ) 3 regular pentagdn

N

Sides: 3 Sides: [ Sides:

Lines of reflection: 3 Lines of reflection: (‘/ Lines of reflection:

N

4 regular hexagdn 5 regular heptagon 6 regular octagon

Sides;

: A (0 L Sides:
Lines of reflection: AN '

8 Use this ldea to determine how many lines of reﬂectlon a regular decagon {ten S|des) has
without drawing one. Explain how you found your answer.

9 How many lines of reflection does a regular 38-gon have? Expiain how you found your answer,

3§

page 3 © 2014 LetsPracticeGeometry.com



Name: Date: Period: Score:

1 Look at the regular hexagon below. How can you alter the hexagon so that it on_!y-ha"s two
lines of reflection instead of 67 Draw the hexagon (you may need to make it irregular).

Directions: Below are 3 shapes that are half drawn aﬁd have a line of reflection. Draw the
other half of each shape,
2 ' 3 ' 4

\ |

Directions: Which objects below have line symmetry? Draw in all possible lines of reflection for
each. :
5 snowflake : 6 Sydney Opera House .

8 Celtic knot

/
11 what are some objects around you that have line symmetry? List 3 of them below and
describe their lines of reflection out foud to a partner (or to yourself if you are alone}.

ek WM ﬂ

~

page 4 © 2014 LetsPracticeGeometry.com




Name Period Date

9-6 Dilations

A dilation is a non-rigid transformation in which a figure changes size. The preimage and image of

a dlla’non are NOT congr uent, The sca¥e factor of the dilation is the same as the scaie factor of these

_5'...31m1]arﬁg.,ules WU{( &f\ ISW\)&Y"

Defmltlon The scale factor of a dilation is the ratio of a Iength of the.
preimage to the corresponding Iength in the image, with the | image length

image —

always in the numerator. [mJ O{L P\/‘UM’?L}G @C@U,o%e/f - V\/Viﬁ%

To find the scale factor, use the ratio of lengths of corresponding sides. W\\WWM
" B

If the scale factor of a dilation is greater than 1, the dilation is an ___/ QKﬂW\ 51 (5“\-« ;

If it is less than 1, the _dﬁation isa w N ( C 6\’\‘)(\’0.,(2!\{.-{ \ e

Enlargement B Reduction
~ center A, scale factor 2 ' center C, scale factar '—15

The solid-line figure is a dilation of the dashed-line figure. The labeled point
is the center of dilation, Find the scale factor for each dilation. Use whole
numbers or decimals. Enter your responses on the grid provided.

1, 2. T hmhbhihhtae ;
oz ]
15 B 3.
) B
20

3. The image of an eraserin a magnifying glass is three times the eraser’s actual
size and has a width of 14.4 cm. What is the actual width in cm?

Jw= 114

11 05 in, long Whatls the scaie factor of the dilation? ’ ] ( £)= } 1,05
1.0
N




P

5. A dilation maps ALMN to AL'M'N’. MN = 14 in, and M'N’' = 9.8 in.
If LN = 13 in., what is L'N'? A,

jeweler designs a setting that can hold a gem in the shape of a 5
parallelogram. The figure shows the outline of the gem. The citent N

.. 2l 1ol / :
however, wants a gem and setting that is slightly larger. ('2 ] Al 2 _; Fﬁ%}fjg‘?tf

_) .

i
M
o \
//
/
%
s
et
&
o3
3
¥ <k
I~
|
™
=
~

(=~

v
¥

e

The client Is so pleased with her ring

Draw the gem after a dilation with a that she decides to have matching but
smaller earrings made using the same

scale factor of §.

2 g 3 paitern. Draw the gem after a dilation
O‘/@ — C;{ A ) /ﬁ%’ from the orzgmal pattem with a scale
S S : , ..factorof SRR UL

7. Given the following two figures calculate the scale factor that éc'alies fig'ure:A
into figure B. Also, calculate the scale factor that scales figure B into f|gure A. What

M- @Q»;@j@)

is the relationship you see between the two scate factors? W)LS
Scale Factor A>B entargement/ reduction?
—Seale Factor B%A %:)‘, d:"-" 5 = enlargementfreduction P




Name Class Date

Q.g Practice

Dilations

The solid-line figure is a dilation of the dashed-line figure, The labeled point
is the center of dilation, Tell whether the dilation is an enlargement or a
reduction. Then find the scale factor of the dilation.

1.
3.
B, 6 ¢ & & geumes 6, # s
NN A Z .
L T I ® ] * //
‘/“—c t,.-- \9//’7 N : . 9 7 ¥ 9 : b\ SII(\\’W
AR ’b\(p%
® & & 0 & B»
e 5 8 0 & @ 9J(\
7. 1V 8. o
S 5, \
sl t,’/ 5 ; /
LT Ny g « Qe 7
2l 7. \a’%l T \0
BT

You look at each object described in Exercises 9—11 under a magnifying glass.
Find the actual dimension of each object.

9. The image of a ribbon is 10 times the ribbon’s actual size and hasa widthof 1 em. 7
10. The i.mage of a caterpillar is three times the caterpillar’s actual size and has a width ({ M
of 4 in, /—% =135
11. The image of a beetle is five times the beetie’s actual size and has a length of 1.75 cm. | _,:LS:: - .
12, AP'Q'R'is a dilation image of APOR. The scale factor for the dilation is 0.12. Is the 5

dilation an enlargement or a reduction?

Prentice Hall Gold Geometry + Teaching Resources
Copyright @ by Pearson Educaﬁan, Inc, or lis affillates, All Rights Resarved,
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MName Class Date

9 6 Practice {continued)
Dilations |

A dilation has center (0, 0), Find the image of each peint for the given ' ,
scale factor, E B LTI LA D S

18, 16,0000 (@) fa@ 14, 23,5 DP) (340, 6)
15. 00,0 D@ (0,(5) A8 T2, DD (-, -4)

_ 6y 0\ -fo) i
7. 55, -6 Dg(S) (ﬂ%; ’%) "’(33\ 2 ME,Z);DS(M) (’U, (O)

18. A square has 16-cm sides. Describe its image for a dilation with center at one
of the vertices and scale factor 0.8,

20. Graph pentagon ABCDE and its image A'B'C'D'E’
for a dilation with center (0, 0) and a scale factor of 1.5.
The vertices of ABCDE are: A(0, 3), B(3, 3), C(3, 0),
D(0,-3), E(-1, 0).

Copy ABCD and point X for each of Exercises 21-23,
Draw the dilation image AB'C'D',

21. Dy.s x(ABCD)

22, D(1.5, B)(AB CD) 23. D(().g’ C}(ABCD)

Prentice Hall- Gold Geomtry s Teaching ReSOUrGas = e

Copyright & by Pearson Education, Inc, or its affliiates, All Righis Reserved.
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Geo REVIEW for TRANSFORMATIONS TEST — Chapter9 . Name -~~~ per___

~Mocabulary; define each of the following;

©8) “Ina ”ré'flectio'h','"if"éééh “Emage point is connected to its pre-image point, then the reflection line is the

o B4

B (e o
:?oanf:trf\%s{i(mm e, gremag &gt (ﬁe@t LM (Trsl)
Reflection - Hlp ﬁc,(b>5 MW lwe - SURTIIN B |
Rotation ~ Ay, &\OM_ a, ()Cf\\f\*"'

Translation ~ s\ide

Dilation — U/\w\ekcs Si’bﬂ ¢ aoed
Transformation — mgyeme-A of— o dfywed v .
Scale factor - (i ok S04 unqw\s ok Qm\ruﬁg(' baabot N0 dxbﬂw |

Reflection line ~ ¢ ok S\%)MW‘M‘& o

Regular polygon — A\ $wes =, all % s =

Line symmetry — oo (an ‘a{ fded vien WS«@U&' rvgk-ob up
Rotational symmetry — N Qi Can bhe rb’m«%{& o lJrSw £, pateh P .
Order of rotation — _ﬂfug Al @ A\%u& CEN WW envto Vl’L&L@

Degree of rotation— 44 ¢ Mmg el wlpdon 15 y)/‘)\’e’(_

Tell what type of TRANSFORMATION is shown in each d!agram, S

1) e L
G. _ ,........ . .b. | . : .C..
¢ [ o ITel [Tl [
0[O 1 o] Bl L
Rod. 4«:«\&\, rodect-.
d e, f
L B B | 11 1
e| |e
) 3 ] ] ' | e} [ e
@' wi M" - ' ‘lxzﬂ&!\ ¢
True or False?

2) The pre lmage :s congruent to the lmage for any transformatlon

3) If trlangle XYZ is reﬂected over the x~aX|s then point Y and Y’ are both the same distance from the x-axis.

’TYZ/M/

4) if triang!e XY_Z is rotated about the origin, then point Y and Y’ are both the same distance from the
origin. - :

perpendicular bisector of the segment formed. %134 ¢



Perform each transformation. (vou may use patty paper); Give the ordered pairs of the pre-image and the
image; Then write the transformation RULE for #11-15.

10) (x,y) 2> (x+6,y-1)

11) Reflect over the x-axis 12) Rotate 90° c[ockywse about the origln (

"’, t{» | _,’i‘ Vﬁ.-.
\ @f’?ﬁ’fﬁ I S E | 177 y
» |-&feon ’ . ' i
, G ét”" Scamn
el . L2 H
N B - ©
hY
b {) c%f),*&) (=6, ] ) -1, 0)
U3 -p) Y Wl s ) Hleg. )
E(d-3) Bl 4{) e 1304 £/ qg, 3)
F(*§1“3) F( | :ﬂ[_/ ) F'(\,S ’ ',‘3 ) F( -’ 5 )
Rule? {x,y} 2 { "X r‘"j) Rule? (x,y} =2 ( L}; X
13) Rv-axlg i4) Tez, 55 15} Rigg® clockwise
1 g ! o) |
sv05 e
é‘? é (-? " I (: I
_%ﬁ‘ 3 " 4% | i ] N m {
£ = \; : I p?f(/‘} g £ F E
e+
cvb,ly e o) ci-4.4 ) o, )
HE= 1) HQ — 1) H( 0 ) H( o, ()
§-3,73) E(R.-3) £( 0 3) B, 3)
F("( ’\,‘3) F’( 5:“‘3) F'( N él ) F’( 5 5 )

Rule? (oy) > (=X, lé\ )

Rule? (x,y)

9umﬂﬁ)

Rule? (x,y) > ( wX , '“_UJ)

Decide if each figure below has rotational symmetry, then, if YES, give the order and degree of rotation.

25) equilateral triangle

28) regular hexagoh_

Circ;e@r NO Circle YES o or NO Circl or NO
Order D \ ) Order_ & \
: -Degl‘ FAV<SUP 7Y % U0 T, =7 TN, Degree YA -




Decide if each figure below has reflectional symmetry, then, if YES, draw all lines of symmetry.

32)

Circle YES or(NO, Circle YES o@

Py
. R o ALY o
33} Dilate AABC by a scale factor of —. ~- N\
) y 4 T B@;&)
R [P 4% '
A("é"b e
\ T
& (1% 11
C ((t’ 3 £ .
ic
N 2

34} Given the scaie factor, tell whether each dllatxon is an eniargement or a reduction;
a) Scale factor=5 QIO Lot

b) Scale factor = —% PQCQAMW"’
¢) Scale factor = -2 ( (\(’)&bﬂ
d) Scale factor = —Z— %\OJ%WJ’”

e) Scale factor=2.3 “@MW

35) What is the scale factor of the dilations shown below?
a) small is pre-image b) fromAtoB

Determine whether the dilation from Figure A to Figure B is a reduction or
" an enlargement, Then, find the values of the variables.

- culueh e 7 s en fW
Xl B zx BEANE 3 S

—5 8 CV'C/’B\
2=\ 3 A 3 ka;aD
¥ =\ 3




Geometry 21 supplement

36} Given the pomt and its image, determme the scale factor

o —\\

a) A36) A(4.5,9) )G'(s 6) 6(1.5,3) ’5;:.:?.:_1”..-:-1:-::.0.).:?‘3(2:5) 3(1,2.5)

'l @ 37 @ |

37)The sides of one right triangle are 6, 8, and 10. The sides of another right triangle are
10, 24, and 26. Determine if the trlangles the second one is a dilation of the first. If so,
what is the scale factor? * (s . 3 ‘8 L0

0% 83 367 MOT ﬂbw""‘

oY
38) Circle the transformation that matches:tl{é _rule:. _ - ’ Z
a) G (X,y) —-----mmmm- > (-y,%) Reflection (_E_otation) “Translation Dilation
b} H (x,y) ----------- >(x+2y+10) Reflection Rotation - Dilation
¢} F (x,y) ~=emmmmmm- >(-x,¥) Rotation Translation Dilation
d) N (x,y) ----=====nn > (3x,3y) Reflection - Rotation Translation '
e} W (X,y) ~-r=-mmmmmm > (-x,-y) Reflection Rotati Translation T
B) Z (%,y) =-=eeeee > (¥,X) Reflection Translation Dilation

-~ You start at the (-3,5). The treasure map has the following instructions.
(1) Translate (x,y) ~~----- (x-6,y-3) (2) Reflect over the x axis

9,29 = G40
(3) Rotate it 90° about the origin cAockusse (4) Reflect it over the y = x line
(“a)qs
Where is the treasure? a . q
! v/

40) Mia and Brittany are studying geometric transformations.

Mia is able to move triangle A to triangle A’ using the flowing sequence of basic transformations:

1. Reflection across the x-axis
2. Reflection across the y-axis
3. Translation two units to theright

Brittany claims that the same three transformations, done in any order, will always produce the
same result. Explain why Brittany’s claim is incorrect. l £ m%\( Ule oD\ f&"‘*

Mng. ~EHechons b"‘u% “Q




5 Geometry

PRACTICE with TRANSFORMATION Notation

Name B date

"~ TMease apply the given rules to each set of pre- fmage ordered pairs and write the new coordinates for each image. Then

“Hwhat type of transformatfon itis.

Rule

Pre-image

Describe this transformation:

Rule . New image
coordinates coordinates
{5 (3,-7) . (- >-17) . ot o
xy2{xv) (10, 8) (-0, %) ?\O/i% %raX’S
(-2,-5) (ah)
| (64 | G,
by (%, -y) (1,28) (-(,-9%) Cotates
_(12,-3) (a,3)
(5,2 (275
x>y, %) (8,1) '( ;-8 ) Coteskes 90" ¢ clock oy
(3,-7) (s, -l) Treaslatts nglu >
(x¥)>(x+2,y—4) ( 10, 8) (12, 4) dmm‘-f
(2,-5) (0 )
o (6, -4) (G Q) A alpsie S
(x.y)2{x y+86) (1,28) 1 3Y) Lron st U?(”
(-12,-3) -a,3)
(5-2) (&,~) _ .
> (=3, (51) (5, 1) tondecks ekt 3
(-9, -2) G
| (3.7) —(q,-a) L
(x.¥)2(3x%3y) (10, 8) (30,a4) Dilakodh 5”%“‘?}
- -~ (-2,-5) (-,71%) kot efuC -
(6,-4) (3 - g
(x> 5%, 5v) (2,28) (1) o\ ca” -
ETR ) il )
(5,2) (0 =6) | Tonshx mohon Sequéice ;
(x,y)> (~(x+1),(y-4)) (8 1) (-1, -3) o gt 1, dewm ¢ s o]
(-9, -2) (8, ) - Reflected on” Y-OKIS
R R (3, 9) T ronsdeemehm S iniz
x> (—(x-6),~(y+3)) (10, 8) (-—L[,—u) o tveaglated Lt b, vp3
(-2, -5) [g 2) o Qotated 1€V




Transformations Cheat Sheet

Preserves Angle

Transformation Preserves Size Rigid Motion
Measure RSt
Reflection Yes Yes Yes
Translation - Yes - Yes Yes
Rotation Yes Yes Yes
Dilation No Yes No
” \ — T AL
B
A rigid motion must preserve both size and angle measures
Reflections ' ' '

A reflection is a flip. The size and the angle measure stay the same.

Reflection over the x-axis

When you reflect a point across the x -axis the x-
coordinate remains the same, but the y- coordinate is
transformed into its opposite.

P(x: y) - P’(x, —y) or Tx—axis(xz y) = (x,-y)

Reflection in the y-axis

When you reflect a point across the y-axis, the y-coordinate
remains the same, but the x — coordinate is t1ansformed
into its opposite.

P(x:y) - P'(—x,y) or Ty—axis(x:y) = (—x,5)

Rotations

A rotation turns a figure through an:'angle about a fixed point called the center. The

figure will rotate counterclockwise when we are given an angle that is positive.

Rotation of 90° counter cw

R90°(xa}’) = (—y,x)

Rotation of 90° clockwise

R~90°(xJ y) = (y: '—JC)

‘Rotation of 180°

Rigo®(x.y) = (~x )




