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MY WORD BANK

brd or phrase, using pictures and examples when
atical vocabulary.

function

d motion

rotation

transformation
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9.0 Opening Problem

*NS, AND FLIPS

tlon}m My Word Bank.

@ and the output is the

y slide up and to the right; any clockwise turn

around the point; and oveplthe dashed line.

&
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9.1 Translations

TRANSLATIONS

We will explore translations, which are a type of rigid motion transformation, using patty paper and

with coordinates.
[8.G.1a, 8.G.1b, 8.G.1c, 8.G.3, 8.G.7, 8.F.1; SMP1, 2, 3, 5, 6, 7, 8]

STARTED

tudent Resources.

ndpoints A and B

ve the s length.

8.

Function? Function?

MathLinks: Grade 8 (2" ed.) ©CMAT 2
Unit 9: Student Packet



9.1 Translations

ANSLATIONS

. In a translation, line seg ' ! 2 taken tafline segments of the same length. For
translation HO '0'G'S\Verify tha | = |HG|.

es are taken to angles of the same measure. For translation
'E', use proper geometric notation to indicate three pairs of angles that

ation, parallel lines are taken to parallel lines.

For translation SNAKE — S'N'A'K'E’, verify that EK || NA and E'K'||N'A’.

7. Record the meanings of translation and rigid motion in My Word Bank.
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that ‘@‘ll‘ﬁ‘ in the pre-

e, and that ‘@MW in the

ima

9.1 Translations

TICE 1

2. Start with the pre-image A BAT.

AT — A BAT'.

AT maps to

units; BA| = units
units: |A'T'| = units
fl£T| =|4T'| =22°, then:

|ZA| = |2A
|£B| = |£B'| =

. For this transformation, why is there
no way to check if parallel lines are
taken to parallel lines?

e. Does it appear that BA'T" will
completely cover BAT?

MathLinks: Grade 8 (2" ed.) ©CMAT
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9.1 Translations
ITH COORDINATES

Ssmall grid squares are one square unit of area.

(2) Transformation: (x,y)—(___ , )

(X, ¥) = (

y 3
v

ation arrows TT', RR', IT'. Even though this is a rigid motion, why is there no
eck if parallel lines are taken to parallel lines?
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9.1 Translations

ITH COORDINATES

tinued

— (2x, y + 3).

ation.

entos nts of the same length.

-image, and a cooresponding pair of parallel
sides in the image. Li

12. Why is th a rigid motion?
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9.1 Translations

re) is taken to its image under a transformation.
ponding image vertex A’. Draw a translation
le using symbols.

2. 6y -,
Y,

ansformation rule, write the
why the image represents a

For ea
and ex

Y) = (x+5,2y)

r_._) —-T(C_._)
oC._)—-0C__)
G(_ ., _)—-G(L__)
AL ) AL _)
O a
T G
A
< :X
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9.2 Rotations

ROTATIONS

We will experiment with rotations and explore their properties. We will make conjectures about

rotations of coordinate pairs.
[8.G.1a, 8.G.1b, 8.G.1c, 8.G.3; SMP1, 2, 3,5, 6, 8]

STARTED

2. Thisis a(n)

Its meas

ere are degrees in a half turn
counterclockwise.

(AN N
Q8 NP,

degrees in a quarter 6. There are degrees in a half turn

(N (N
N N
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9.2 Rotations

ROTATIONS

per Rotations
pencil markings on both sides of the paper.
to indicate the location of the cent oint and

g patty paper and trace the image.

6. Clockwise 180°

rotations above, choose any point in a pre-image figure and its corresponding

8. Record the meaning of rotation in My Word Bank.
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Unit 9: Student Packet



TICE 3

9.2 Rotations

in a plane maps to its
image, draw the letter F

lockwise

.

T

lockwise 90° 5. To show that every point

W

6. Does your conjecture aboutdiStances froproblem 7 on About Rotations hold for the
problems abov te a evise conjecture as needed.

exa ere line segments are taken to line segments of the same length.

example where angles are taken to angles of the same measure.

9. Does it appear that images will exactly cover corresponding pre-images?

MathLinks: Grade 8 (2" ed.) ©CMAT
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9.2 Rotations

TICE 4

der a rotation about the origin. Label at least one
age. Small grid squares are one square unit of

e 90°
'/

4

terclockwise 180°
N

x
><V

appens to (x, y) when the plane is rotated as indicated.

8. Clockwise 90° 9. Counterclockwise 180°
(problems 2 and 5 above) (problems 3 and 6 above)

10. What happens to the center (0, 0) under a rotation?

MathLinks: Grade 8 (2" ed.) ©CMAT 11
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9.3 Reflections

REFLECTIONS

We will experiment with reflections and explore their properties. We will make conjectures about
reflections of coordinate pairs. We will compare properties of translations, rotations, and

reflections. Finally, we will define what it means for figures to be congruent.

[8.G.1a, 8.G.1b, 8.G.1c, 8.G.2, 8.G.3, 8.G.7; SMP14, 3, 4, 5, 6, 7, 8]

STARTED

ant III. Then perform each g
her it is a translation gotation,

y 3
v

5. Are f the transformations above NOT rigid motions? Explain.

MathLinks: Grade 8 (2" ed.) ©CMAT 12
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9.3 Reflections

FLECTIONS

r Reflections

encil markings on both sides of the paper.
the line.
the point to align the patty paper a

mall grid squares are one s

transformation (reflection) is a rigid motion?

7. Record the meaning of reflection in My Word Bank.

MathLinks: Grade 8 (2" ed.) ©CMAT 13
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9.3 Reflections

TICE 5

e across line L. Label the vertices in the images
led.

2.

8. For problems 1 —4, lightly draw ZZ' . What does the line of reflection appear to do to ZZ'?

MathLinks: Grade 8 (2" ed.) ©CMAT 14
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description below.

9.3 Reflections

ed t

se imag

e pre-image?

rtices. (Notice the “double

PT ()

image related to those of the pre-image?

b. Angles are taken to
angles of the same
measure.

c. Parallel lines are taken
to parallel lines.

MathLinks: Grade 8 (2" ed.) ©CMAT
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9.3 Reflections

NGRUENCE
n My Word Bank.

. Use patty paper if needed.

N

A 4

wing two steps, and then label the new

o write a sequence of two steps to show that Image A =Image B.

MathLinks: Grade 8 (2" ed.) ©CMAT 16
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9.3 Reflections

NGRUENCE

tinued

ge C in quadrant IV. Use two steps and write

of steps to sh at Ima age A OR

nd reflections) are related to

8. Brigitte says gruen res have the same size and shape. Is Brigitte correct?

MathLinks: Grade 8 (2" ed.) ©CMAT 17
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TICE7

Small grid squares are one square unit of area.
Y,

9.3 Reflections

ou know about their corresponding angles and

b. For the trapezoids:

(fle triangles: b. For the trapezoids:

MathLinks: Grade 8 (2" ed.) ©CMAT
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9.3 Reflections

aingle have the same length as the corresponding
be congruent. Is Rashad correct? Explain in

jle have the same m
Il be congruent. Is,Va

AABC thatis inin qua
and label the image. B
A C
that is in in quadrant IV. Be sure to draw v
el the image.
MathLinks: Grade 8 (2" ed.) ©CMAT 19
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9.3 Reflections

AT THE RIVER

e river. Chris (location C) frequently walks to the
king to visit David (location D). His swimming
Friday are marked (M, T, W, and F). There are
alks in straight-line paths directly to that day’s
al). Small grid squares are one square unit of

ing is not included in the distance
lhe least.

Wednesday Friday

MathLinks: Grade 8 (2" ed.) ©CMAT 20
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9.3 Reflections

AT THE RIVER

tinued

ere Chris could stop to swim on Saturday (S) that
the one you circled in problem 1, and calculate
stances compare to the others?

draw segment C'D. Explain
circled in problem 1 may in
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Review

REVIEW

DALAS

A mandala is a symbol of the universe for many Buddhists and Hindus. Most mangalas have
colorful, detailed geometric patterns or designs. Below is a simple mandala.

oL ef the mandala that illustrate a translation.

/OU USE Why is this a translation?

2. Use a differght’colored pencil to 2 at least two parts of the mandala that illustrate a
er a vertiéal or horizontal line. Indicate the line of reflection with a dashed line.

Why is this a reflection?

Why is this a rotation?

4. You may continue to color the mandala with other colors if you like.

MathLinks: Grade 8 (2" ed.) ©CMAT 22
Unit 9: Student Packet



Review

MS: CONGRUENCE

S.
B, C, or D.

oster. Our group start poster is

pd marker. Our group marker is

e the diagrams below usin
Jed triangle. You may add la

Poster 3 (of7)

e
\

DU ié Let the shaded triangle represent the
paper sO that after some rigid motions are

herformed. the recrez v IO will fit.

B. Perform a sequgnee,of one€or two rigiddmotions on the pre-image for an image that
n. Yaur diagram should now have two triangles. Describe
words or algebraic symbols.

MathLinks: Grade 8 (2" ed.) ©CMAT 23
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Review

ATIONS: CONGRUENCE

e cards and place them face down.

ard, but does not show it to Team

pugh a sequence of rigid motions.

D show the figures a

bund.

iiiiiii %
Round 3 (Card __ ) Round 4 (Card __ )
Steps: Steps: a
I>>
v
2. How do know that the figures and images in this activity are congruent?
MathLinks: Grade 8 (2" ed.) ©CMAT 24
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3 a transformation that
distance and angie

are mirror images of the pre-image

10 informal name for a rotation

MathLinks: Grade 8 (2" ed.) ©CMAT
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Review

Down

9

location of points in a plane prior to a
transformation (usually hyphenated)

two shapes that exactly cover each
other after a series of rigid motions

(x, y) = (x+ 2, y—3) is an example of
a rule for this rigid motion

informal name for a reflection

location of points in a plane after a
transformation

25



REVIEW

n.

UMNS
2 3

Review

D, Y, X. Sums of rows and columns are

11

-3y —2x=-10
8=3x+y

MathLinks: Grade 8 (2" ed.) ©CMAT
Unit 9: Student Packet
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Review

REVIEW

tinued

ip below, then find the value of each labeled
parallel.

b.

f

S holding a fundraiser for school. He is selling keychains at $2.50 each and
for $0.50 each. At the end of the week, he has raised $91.50 and sold 75 items
d. How many of each item were sold? Define your variables and show your

MathLinks: Grade 8 (2" ed.) ©CMAT 27
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Review

REVIEW

tinued

blings and pets. Responses are recorded and

dents (A through J)
E F G
Yes No Yes

e Frequency Table

Students with

No Pets Total

9. Draw a square around the percent of students with no siblings.

10. Draw a trapezoid around the percent of students with no siblings and no pets.

MathLinks: Grade 8 (2" ed.) ©CMAT 28
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Review

ECTION

big ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres

e e o mm Em mm Em Em = = w—

derstand better now than before or something
you would still like to

ow tools aided in your study of rigid motions [SMP5].
e back of this packet that you think was addressed in this
ed to share an example.

3. Mathemat
Then circle ©

MathLinks: Grade 8 (2" ed.) ©CMAT 29
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Student Resources

STUDENT RESOURCES

Word or Phrase

Definition

gruent figures if the second can be obtained from the first
bf translations, rotations, and reflections.

ent if they have the same side-length.

one output value. A function
he collection of output values is

or an 0, there is a unique
5 outpu d by substituting the value of
esents a ight line consisting of all ordered pairs

). This transformation maps the
s, while y-coordinates remain the same. In this
Xis.

sformation is the collection of its output values. The input
values 3 w d to as the pre-image. See transformation.

parallel i e are parg t they do not meet. Two line
5 in a plane are p el if the lines they lie on are parallel. /
reflection e through a line L is the transformation that maps each point to its

or |mage on the other side of L. The line L is called the line of reflection.

The transformation (x, y) = (x, -y) is a reflection of the plane through the x-axis.

A rigid¥motion is a transformation that preserves distances. Any rigid motion of the plane
is a sequence of one or more translations, rotations, and reflections. Rigid motions also
preserve lengths, angle measures, and parallel lines.

rotation A rotation of a plane is a transformation that turns it through a given angle about a given
point. The given angle is called the angle of rotation, and the given point is called the

center point of rotation.

The transformation (x,y) = (-y,x) is a rotation of the plane about the origin
through angle 90°.

MathLinks: Grade 8 (2" ed.) ©CMAT 30
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Student Resources

Word or Phrase

Definition
at maps points in the plane (called the pre-image) to
age).

ptions include translations, rotations, and reflections.

transformation of the plane that maps pre-image points to
e and direction.

) — (x + 1, y + 2) slides all points

Geometry Notation
ons used in this pro

le: EHE

bol = indicates congruence. Tick marks on the diagram above indicate congruent segments and
e congruent angles as well.

Examples: Line segments LN and NM have the same length. Therefore, LN = NM .

Angles at B and D have the same measure. Therefore, /B = /D .

MathLinks: Grade 8 (2" ed.) ©CMAT 31
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Student Resources

Transformations of the Plane

plane (called the pre- P’
he plane. The output
50 points in the plane.

mages (input values)
N

t values of a transformation and

Comparison of a gebra i and a Geometric Function

em and even the language we use to talk
bf math. e we compare a typical function we might
all it a transformation) that we might study in geometry.

Name of .
g Translation
function
Rule Translate 2 units right and 3 units up
Description h (X, y) maps to (x + 2, y + 3)
o () = (x+2,y+3)
y =2x
X
Graph The x-coordinates represent the inputs and the A figure (shaded triangle - input) and its
interpretation | y-coordinates represent the outputs. The set of image (unshaded triangle - output)
all input-output pairs is represented by the line. illustrate what happens to a typical figure
in the plane. The translation arrow shows
the direction and distance each point is
moved.
MathLinks: Grade 8 (2" ed.) ©CMAT 32
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Student Resources

Translations, Rotations, and Reflections
tions of the plane that preserve distance between points.

e same distance and in

rough a given angle
er point of rotation. The

ces between points. Further, translations, rotations, and

reriections

map lines to lines,
length,

MathLinks: Grade 8 (2" ed.) ©CMAT 33
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Student Resources

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

5igns to each input exactly one output. Th ph of a
g of an input and the corresponding output!

sing physical models, transpar

ions, reflections, and translations:
to line segments of the s

asure.

congruent tofanothe e second can be obtained from
bns, apéhtransiat en two cg ent figures,
uence een tf

k ations, € eflectic v o-dimensional figures

nown side lengths in right triangles in real-
pensions.

S DARD R MATHEMATICAL PRACTICE
SMP1 Make sense of prob a srsevere ipsolving them.

SMP2 Reason abs guantitatively.

d crifigtie the reasoning of others.

9'7816147454380
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