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MY WORD BANK

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

function

reflection rotation
translation transformation
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9.0 Opening Problem

OPENING PROBLEM: SLIDES, TURNS, AND FLIPS

[8.G.1; SMP 3, 5]

. Record the meanings of image, tré function in My Word Bank.

5. In atransformation, the inp and the output is the
6. On the given pre-image |

slide up and to the right; any clockwise turn
around the point; a i

d 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.1abc, 8.G.3, 8.G.7, 8.F.1; SMP1, 2, 3, 5, 6, 7, 8]

STARTED

dent Resources.

points A and B.

t with endpai

ve th e length.

4. Write two names for £ 1.

5. Write two names for the

Determine whether each ma ) ow represents a function.
8.

Function? Function?

MathLinks: Grade 8 (2" ed.) ©CMAT 2
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4. In atranslation, line seg
translation HOG —, H'O

7. Record the meanings of translation and rigid motion in My Word Bank.

NSLATIONS

9.1 Translations

Sl’

en to line segments of the same length. For

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

ICE 1

2. Start with the pre-image A BAT.

B

a. Tr te A —- A B ",

FAT maps to
S; ‘ﬁ = units
units; ‘W = units
image by demonstrating that
‘Cﬁ‘=‘(ﬁ and‘(% = f|£T| =|£T'| =22°, then:

ZA| = | 2N ,
4B = |48 =___

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

that ‘G_O‘ll‘ﬁ‘ in the pre-
e, and that ‘@MW‘ in the

e. Does it appear that BAT' will
completely cover BAT?

MathLinks: Grade 8 (2" ed.) ©CMAT 4
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9.1 Translations
TH COORDINATES

all grid squares are one square unit of area.

(2) Transformation: (X, y) — ( , )

ATRIis takento ATR'T under a tr

3. Label image points. Write a

x,y) —( : )

A
\ 4

tion arrows TT', RR’, II'. Even though this is a rigid motion, why is there no
eck if parallel lines are taken to parallel lines?

MathLinks: Grade 8 (2" ed.) ©CMAT 5
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9.1 Translations

TH COORDINATES

ents of the same length.

11. There is a pair of parallel
sides in the image. List t

a cooresponding pair of parallel

d

iS tran ation NOT a rigid motion?

MathLinks: Grade 8 (2" ed.) ©CMAT 6
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9.1 Translations

is taken to its image under a transformation.
nding image vertex A'. Draw a translation
using symbols.

2. x,y) —(

For tran ion rule, write the
and in why the image represents a

3. X, y) > (x-1,y+5)

R(C_, )— R
E(C_, )— FE
MC ., _ )

!
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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.1abc, 8.G.3; SMP1, 2, 3,5, 6, 8]

STARTED

2. Thisis a(n)

Its measure is

. Thereare _ degrees LKL ere ar degrees in a half turn
turn counterclockwise. nterclockwise.

(AN
N

6. There are degrees in a half turn

de in a quarter
clockwise.

) )

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

DTATIONS

Rotations
ncil markings on both sides of the paper.
D indicate the location of the center point and

patty paper and trace the image.

3)

4. Counterclockwise 90° 6. Clockwise 180°

+

Otations above, choose any point in a pre-image figure and its corresponding
pint. Are the distances from these two points to the center of rotation the same?

hink about the other pairs of corresponding points?

8. Record the meaning of rotation in My Word Bank.

MathLinks: Grade 8 (2" ed.) ©CMAT 9
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9.2 Rotations

ICE 3

kwise 90° 5. To show that every point
in a plane maps to its
image, draw the letter F
somewhere on
image.

kwise 180°

6. Does your conjecture abgut dist s fromg problem 7 on About Rotations hold for the
problems above? tat Ise yollrconjecture as needed.

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

xample 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 10
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9.2 Rotations

ICE 4

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

0° 3. Counterclockwise 180°

/N

><V

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.1abc, 8.G.2, 8.G.3, 8.G.7; SMP1, 2, 3, 4, 5, 6, 7, 8]

STARTED

t III. Then perform each gi

the transformations above NOT rigid motions? Explain.

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

LECTIONS

Reflections

rdinates under a reflection

of reflec nge location under a reflection (such as C in
in problem (2))?

hat line segments are taken to line segments of equal length.

relevant to consider parallel lines in problem (2) when determining that the
transformatien (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

ICE 5

across line L. Label the vertices in the images

starting wi

MathLinks: Grade 8 (2" ed.) ©CMAT 14
Unit 9: Student Packet



9.3 Reflections

ertices. (Notice the “double

FII ( , ) P” ( ] )
x,y) — )
How are the coordinat image related to those of the pre-image?
tion below.
b. Angles are taken to c. Parallel lines are taken
to line S angles of the same to parallel lines.
same lg measure.
MathLinks: Grade 8 (2" ed.) ©CMAT 15
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9.3 Reflections

GRUENCE
My Word Bank.

Use patty paper if needed.

Y

\

3. Using the pre-image, create Image S pwing two steps, and then label the new
image.

y

e Step 1: use the rule: (

e Step 2: use the rule:

Why is Image

symbols to e 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

2 C in quadrant IV. Use two steps and write

f steps to show that |

' W\ and refl ns) are related to
congruence.

jat co nt figures have the same size and shape. Is Anara correct?

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

ICE 7

mall grid squares are one square unit of area.

2. When two figures a
corresponding sid

ou know about their corresponding angles and

b. For the trapezoids:

b. For the trapezoids:

MathLinks: Grade 8 (2" ed.) ©CMAT 18
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7. Use words or algebraic symbols to“
two-step sequence of transformations G
image ADEF thatis congr i
AABC thatis inin quad
and label the image.

atis in in quadrant IV. Be sure to draw
the image.

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

jle have the same length as the corresponding
e congruent. Is Rashad correct? Explain in

A

<V

19



9.3 Reflections

T THE RIVER

e river. Cedric (location C) frequently walks to
Iking to visit David (location D). His swimming
riday are marked (M, T, W, and F). There are
s in straight-line paths directly to that day’s

. Small grid squares are one squaregunit of

1. Find the total distance Cedric walks ming is'not included in the distance
calculations. Circle the day for which'C ne least.

Monday

Friday

MathLinks: Grade 8 (2" ed.) ©CMAT 20
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e Cedric could stop to swim on Saturday (S)
an the one you circled in problem 1, and
ese distances compare to the others?

9.3 Reflections

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

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

REVIEW

ALAS

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

P

'75‘2)'7»
SR

PG

1. Use a colored pencil to shade at lea arts Of the mandala that illustrate a translation.

What color did you use? Why is a translation?

2. Use a different shad east two parts of the mandala that illustrate a
reflection over e. 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
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Review

S: CONGRUENCE

C, orD.
ter. Our group start poster is

marker. Our group marker is

the diagrams below using rigi
d triangle. You may add lab

Poster 3 (or 7)

A. Tape the four-quadrant graph paper t@
original pre-image. Draw it Q

Let the shaded triangle represent the
at after some rigid motions are

continues to cre ' . agram should now have two triangles. Describe
the rigid motio i ords or algebraic symbols.

final corre
prepared to

s and additions so that the directions are as clear as possible on the poster. Be
e with the class.

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

TIONS: CONGRUENCE

cards and place them face down.
rd, but does not show it to Teammate B.

gh a sequence of rigid motions.

are clear. Then BOTH team
how the figures are congruen

d.
Round 2
Ya
v
Round 3 (Card ) Round 4 (Card )
Steps: Steps: a
<« > < >
| X X
v v
2. How do now that the figures and images in this activity are congruent?
MathLinks: Grade 8 (2" ed.) ©CMAT 24
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ACross

3 atransformation that pre
distance and angle meg

are mirrorfmages of the pre-image

10 informal name for a rotation

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

9

RY REVIEW

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

Review

25



Review

REVIEW

'Y, X. Sums of rows and columns are

MNS

MathLinks: Grade 8 (2" ed.) ©CMAT 26
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Review

below, then find the value of each labeled

rallel.
/\ (6x + 3)°

b.
(11x — 27)°

e

f

. What is the slope of the line2

c. What is the y-intercep.

oint B to point T using the Pythagorean theorem. Answer as a
imation rounded to the nearest hundredth.

holding a fundraiser for school. She is selling keychains at $2.50 each and
for $0.50 each. At the end of the week, she has raised $91.50 and sold 75 items
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

John Herrington Middle School to see who
day and a park cleanup day. Responses are

eNts (A through J)
E F G H I
es No Yes
No No

elow.

Cleanup Freg

Table II: Siblj e Frequency Table

Students not

park cleaning park Total

(h=___

)
Students cleani ch
Students.not c g schoo

A circle around the total number of students.

langle around the total number of students cleaning the park.
9. Draw a square around the percent of students who did not clean the park.

10. Draw a trapezoid around the percent of students who did not clean the school or the park.

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

CTION
ideas in this unit. Draw lines to show

Extend applications of volume to
cylinders, cones, and spheres
(8.G.C)

O Complete the real n

—— = - ——

2. Unit Progress. Go back to Moni
your responses. Explain sq
you would still like to wor

on the cover and complete or update
etter now than before or something

onnections. We have been studying shapes and space. Where do you see
jons in the world around us?
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Student Resources

STUDENT RESOURCES

Definition

Word or Phrase

uent figures if the second can be obtained from the first
anslations, rotations, and reflections.

t if they have the same side-length.

\

not cangruent

we write AABC =4

each input va
mation or

output value™A function
ollection of output values is

@ there is a unique
Yy substituting the value of
onsisting of all ordered pairs

x-coordinates in the pl8 s, while y-coordinates remain the same. In this
case the image is a reflectio i

image The image o

parallel if they do not meet. Two line
if the lines they lie on are parallel. /

reflectig ion of a plane through a line L is the transformation that maps each point to its

sformation (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

maps points in the plane (called the pre-image) to
ge).

bns include translations, rotations, and reflections.

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

(x+ 1,y + 2) slides all points 1 unit to the

Geometry Notation
s used in this program.

The length (a measure) of a line segment
distinguished from the line segmen
value symbols.

Example: |m|

ines. Arrows in a diagram indicate parallel segments as well.
AD ||BC

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

8" 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

ne (called the

plane. The output
points in the plane.

ges (input values)

N

alues of a transformation and uns

Comparison of an Alg

etric Function

Functions arise in many different contexts. The
about them may be quite different for differe
meet in an algebra course and a ty,

em and even the language we use to talk
we compare a typical function we might
ormation) that we might study in geometry.

Name of
function

Translation

Rule

Translate 2 units right and 3 units up

Description
with symbeis

y =2X

(X, y) mapsto (x+ 2,y + 3)
(X y) = (x+2,y+3)

Ya 4\y=2x
/

/ >

v

Yo

/

IL

A

v

he x-coordinates represent the inputs and the
y-coordinates represent the outputs. The set of
all input-output pairs is represented by the line.

interpretation

moved.

A figure (shaded triangle - input) and its
image (unshaded triangle - output)
illustrate what happens to a typical figure
in the plane. The translation arrow shows
the direction and distance each point is

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

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

same distance and in

ugh a given angle
oint of rotation. The

L

Line L is the perpendicular bisector o

Translations, rotations, and reflectio
reflections

points. Further, translations, rotations, and

¢ map lines to lines,
¢ map line segments t
map parallel lines to

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

COMMON CORE STATE STANDARDS

STANDARDS FOR MATHEMATICAL CONTENT

s to each input exactly one output. The graph of a
pf an input and the corresponding output.

g physical models, transparencies, or ge

s, reflections, and translations:
line segments of the sa ngth.

re.

Dngruent to a . ond can be obtained from

ey
Apply ythagores own sid gths in right triangles in real-world
and mathematical problems in tvv : c

STAND
SMP1 Make sense of problg
SMP2 Reason abstractly and© i ely.

R MATH AL PRACTICE
vere in solving them.

and critiq e reasoning of others.

9'7816147454380
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