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4.1 - Translations

Lesson Objectives

o Perform translations on points and figures
v

o Perform composition transformations

e Solve real-life problems involving compositions

Transformation
e Transform = to change or alter

o Transformation = A function that moves or changes a
figure in some way to produce a new figure. )

Original
?f QTLV\o\j.e
A D
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4 Types of Transformations
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Dilation (Dilate)

4.)
— Increase or decrease scale/size
g S
& N\gedel 7 WTink.

1. Translation (Translate)
e Moves every point the same distance in the same direction.

B

Ol \ 8]
2 4 3] 8 x

-

New/Image Original/Preimage
AA'B'C AABC
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Mental Floss: Tue Nov 2™ u
Given the translation rule (x,y) > (x+4,y—2):
a.) Find the image ofP Pole I, =z
Pce TImes< _r‘_'\_ftg_x
D ,-s‘)_;(q#( S- Z) —>|p 8, 7)

b.) Find the preimage of [(-1,7).

(2 ) S0 )

Vector Algebra
Vectors are usually shown in the coordinate plane by an arrow
(looks similar to a ray).

Terminal
Point
Vector lQ Component Form
\ of a Vector
Initial 3 \
Point P 5 g < 5 . 3>
Vertical
Horizontal Component

Component
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1.) Write the vector form of the following translations.

netize ‘lt £+ 'ﬁ/

IQ&"" , (Dn rechon M @

2.) The vertices of AABC are A(0, 3) B(Z 4),and C(1,0).

Translate AABC using the Vector l) drawmg both the original and new triangles.
[ ]

T 6] .TIJ

D ENILRIN Translating a Figure Using a Vector

The vertices of AABC are A((), 3), B(2. 4), and C(1, 0). Translate AABC using the
vector (5, —1).

SOLUTION

First, graph AABC. Use (5, — 1) to move each
vertex 5 units right and 1 unit down. Label the
image vertices. Draw AA'B'C'.

You can also write afranslation rule to describe the
changes you are making to the figure.

(xay) —)(X+5,y—1)
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1.) Write a translation rule for the following:
a. Left3 and down b. Right 4

[()(/,\5)——5 (x5,94) | (x

D> (xH.4)

.)What are the
/“la\ e

F(s—?h
_./—%“

LNSEAT
~2), B(-1,5), C(4,6),and D and its 1 fter
thetranslati R\) €

fight> = Pﬁe T e, < 6“'3’\3 \) j_—m«_g-e.

3.) Graph quadrilateral ABCD with vertices

® A »);’(\*—%7"\)'73(7
51 PEs) — S Q(QL{
- CE) —-=> s
bal lo O(“(.Z) — N @\(7)‘\

A

Y 2 | 4 6;

1.) Describe the translation below (up/down and left/right). Note: You do not have to use any special
notation if you have already done either station 1 or 2. Just describe the translation, such as “left 8

and down 6”. £ed WoripnHd

N/ Tuded VO
T L5 1 P r.erl

M&\C

Ol /bl TALFL Lot i \

Pre -Tmgg > N T er (xvy)= x| *’2}
Not P(m—;e_v 1

AREENEERIKY <\
fepolar lotez ' J 2}
2.) You are asked to translate the points A and Qup 5 and left 7. s 7
g e X cbw}(-<< 57
a. If point Ais located at_(—3 4) what is the location of A”? (X -7 | \J +S \
A (54 —= R'(10,9
b. If point B’ is located at ( 8 0) what is thel

catlon of B?
(-1 B8,

3.) You are given two points, M( -2, 3) and M '( 1 5) that have undergone a translation.
Using this same translation, find:

a. N'if N(0,3)

b. P if P'(4,10)
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Original Figure New Figure

Transformation

"Preimage" "Image"
e D
Points A B C Points A'B'C'

Composition of Transformations

Two or more transformations combined into one transformation are
called a composition.

Original First Second

Transformation Transformation

Point # Image #2 Image

A A | an

A Jbu'oli
Pl'a./"\(
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EXAMPLE Performing a Composition

Graph RS with endpoints R(—8, 5) and 5(—6, 8) and 1ts image alter the composition.

Translation: (x. v) = (x + 5,y — 2)
Translation: (x. y) = (x — 4, v — 2)

- ﬁﬁ. = Secoand
?(6’. -.]—f"\é ‘]—L \(MS\ -)-mﬁze -\/(W\§ I/"M_ji

K</X SB x5,y Z I '5 2 X-, 7‘2 K\\(7
SCGLig)s s'(- ,e>—~7= " (-3, u)

Mental Floss: Thursday Nov 4" ;

Without graphing, determine the coordinates  |[EHE
for both the first and second translations of the
triangle below.

| 2
>
>

4
4
4

AXYZ with vertices X(2,4), Y(6,0), and Z(7,2)

(it 12 XX ) A X', -0
Translation: (%)) (x+ 12,y+4) .
Translation: <—_5,—9> _ Y é o) YO8, 4 )4 Y'(1»-5)

e} & )
S Q‘?’)q 2(12)RZ(o 56 ) 32" 3)

V]
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Summary
« Translations move every point in a figure the same
distance in the same direction.

e Vectors in the form(a, b) are used escribe the
horizontal (a) and vertical (b) changes of a translation.

A translation rule in the fo ’(x,y) —(x+a, y+b) ’
can also be used to describe a translation.

o Composition transformations combine two or more
transformations into one. 4.1 p.178

#3,4,7-12,14,15
#19,20,23,32,34

In Exercises 3 and 4, name the vector and write its
component form. (See Example 1.)

é’f;pc\% ZT& < 7 |_g>
C \caS’\r’z’S
- <5 <204
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In Exercises 5-8, the vertices of ADEF are D(2, 5),
E(6, 3), and F(4, 0). Translate A DEF using the given
vector. Graph ADEF and its image. (See Example 2.)

T 4—3 = & 2 —li)l)
(x-3,9- (X2 DG, =0 (o 1)

03— (","1) E(L'Q—) E.l (q/—l)

Py =2£'(34) y "(2,-4
Fl2) = ¢ (1,-7) PO = £ (24)

In Exercises 9 and 10, find the component form of the
vector that translates P(—3, 6) to P'.

9. P'(0,1) 10. P'(—4,8)

o5, - f'(0,) p(s L) —> P(-4.8)
NNy

K’},} 3_5— X - | 34—1
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In Exercises 11 and 12, write a rule for the translation
of ALMN to AL'M'N’. (See Example 3.)

1M ([T LA T
LAt et S '
L | | My f\\ | : (X\Y)“%(X’S/jﬁb
| | L7\ DE-I S
] Bm
I8 N’ : i
-4 |-2 | A \ 6 x|
I TT T In
| -y
12. BEEEERDE "].ﬂ.}f
- MF P
|7 [ M |-3 mE
S S— ¢ i /S + 7'
IPNEEE (X\)')séc 3y )
& | _IN|
L TRUNI
4

In Exercises 13-16, use the translation.
(x,y) > (x—8,y+4)

|
14. What is the image of B(—1, 5)? F, ¢ / 'D_'“'l) %b(‘a’\ q) |

15. What is the preimage of C'(—3. —10)?

()('\'? l\g"'()
L—
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