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Geometry
Unit 2-7
Dilations
Lesson 1: introduction to Dilations pages 1-3 HW pages 4-5
Lesson 2: Constructing Dilations pages 6-8 HW pages 9-10
Lesson 3: Dilations with Coordinates pages 11-13 HW pages 14-15
(Center at the origin) o
Lesson 4: Dilations with Coordinates pages 16-18 HW pages 19-20
(Center NOT at the origin)
Lesson 5: Dilating Lines pages 21-24 HW page 25
Review pages 26-28
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Review: Proportional Relationship

s, Ratios and Scale Factors

Unit 7: Dilations and Similarity

Lesson 1 Intro to Dilations

PREIMAGE IMAGE

3

Original Stretched {Distorted) Stretchad (Distorted}
¥ X T

Dilated {Proportional) Dilated [Propartional)

L x Y

2 3

1 3 4 I

z 5 ; 8 12
3 9
4 1z

R(x, 3} =—>{x.35)

¥ (% 3)=— »(5x.+f53)




The length of each side of the image is equal to the length of the

corresponding side of the pre-image multiplied by the scale factor.

What is the scale factor of the dilation that
maps AABC onto AA'B'C'?

What is the scale factor of the dilation that
maps AABC onto AA'B'C'?

Centers of Dilation

A dilation with center, O and scale factor k, maps P onto P
The following properties are true:

F 3




Determine whether the dilation is an enlargement or a reduction, determine the scale
factor and express the ratio of the pre-image to image in simplest form (no decimals or

fractions)

Enlarge or Reduce Enlarge or Reduce Enlarge or Reduce Enlarge or Reduce
Scale Factork = Scale Factor k= Scale Féctor k= Scale Féctor k=

- 0 is the center

D0 K (P) = P' - k is the scale factor
! - P is the pre-image

- P'is the image

S B A S
Do2(B) = Dgs(H) =
Doz (F) = De.2(H) = . Dra (
Des (F) = D (0) = _ e oot
De.2 (E) = Dg2(G) =




G.SRT.1 WORKSHEET #2 — PATTERSON NAME:

1. Circle whether the following situations are REDUCTIONS OR ENLARGEMENTS.

Bf
a) Scale Factor =7 b) Dps(H)=H' 2

0./"’._...
c)

Reduction or Enlargement Reduction or

Reduction or Enlargement Enlargement

) D0,1.75 (A)z A’ e) Scale Factor of 2/3 y DOE(G): G'
’3
Reduction or Enlargement

Reduction or Enlargement Reduction or Enlargement

g) h)

B
D B
0
Reduction or Enlargement Reduction or Enlargement Reduction or Enlargement
1) k) 1)
F c
E Dl"
Q/E’/F/' D
[
0 %
B' B

Reduction or Enlargement Reduction or Enlargement Reduction or Enlargement

2. Determine the missing point.

e ——————>
a) D0,3(B)=(___) b) Do,-z(H):(—) c) DG,—Z(H):(. . )
d) DE,3(C):(__) e} DH,4(—):(F)

g) DH,3(

f) DH,—9(—)=(E)

)=(C) hy Deps(F)=(__) gy D, (F)=C__)

H



G.SRT.1 WORKSHEET #2 — PATTERSON 2

3. Tiffany sees this given difation and claims that the scale factor is 2
because 4 is twice as big as 2. Is this a scale factor of 2? Explain.

4, Determine whether the following are stretch or dilation transformations.

a) b}
M C
H(x,p)———>(2x,5y) D
Stretch or Dilation Stretch or Dilation Stretch or Dilation
d) e) f)

L(x,y)——>(3x,.2y)

W (x,y)——>(/52,4/5p) 5
B‘;

Stretch or Dilation Stretch  or Dilation Stretch or Dilation



Unit 7 Lesson 2: Constructing Dilations

Steps:
L. Draw a straight line through the
center of dilation and pre-image.
2. Measure the distance from the
center of dilation to the pre-image.
3. If scale factor is an integer,
copy the segment as many times as you need.
(positive moves on same side as pre-image,
negative moves on opposite side of center)
4, If scale factor includes 1/2, 1/4, 3/4 use the
perpendicular bisector construction.
5. Repeat as many times as necessary!
Example I:

DO,3 (_‘E) ® \
)




Example 2:

D ,(A4DB)

2

Example 3:

D, _,(A4DB)




Example 4:

: Do, 225 (A ADB)

‘o




Constructing a Dilation Name

1. Construct the image of ARST after a dilation centered at C with a scale factor of 2.

Steps:
1. Draw ray CR.
2. Measure CR. Copy CR on the ray to the right of R, Label this point R’

3. Repeat this process for the vertices S and 7. Label $'and T,
4. Draw AR’S’T’, which is the dilation of ARST, centered in C, with a scale factor of 2.

All Rights Reserved © MathBits.com



2. Construct a dilation of MATH, centered at C, with a scale factor of ¥4 .

V]

3. Using constructions, find the center of the dilation shown below which has a scale factor of 2.

Label the center C.

D)

All Rights Reserved © MathBits.com
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Unit 7 Lesson 3
Dilations with Coordinates (Center at Origin)

AL2,2) » i ¥
E{t,) 18 " A0} *
€{0,2) 15 TN i £93,9)
fim : (8.5}
" i 045
1z Jir e (3,38
% X 10 A 3 : -
* 4 \ - 3 « FEE
s i X 40,0}
I \ 811.1)
[ A g2,
Al-4,-4} ‘ | g{.{,z:]
- {2,
Bz . 2 t- g
c{0.4) : > 2
2 4 10 12 14 16 18 20

Do,k (x,y) = (kx, ky)

Example 1:
What are the coordinates of A',
the image of A(2, -1) after Do, 5?

Lot

i

Example 3:

What are the coordinates of B',

i
i

™.

Example 2: R i
What are the coordinates of C', N S P
the image of C(-4, 6 ) after D 0, 1/2? :

i A anD the image of B(3, -2) after Do, 27

/1



Example 4: Triangle ABC has vertices A(5,1), B(1,4) and C(1,1).
State and label the coordinates of the vertices of A4“B*C",

the image of AABC, following the composite ransformation
Ti..10 Do

¥

Example 5:

The coordinates of A" after a dilation of 3 with respect to the origin are (12, -3).
What are the coordinates of A?

Example 6:

The coordinates of B' after a dilation of 1/2 with respect to the origin are (3, -8)
What are the coordinates of B?

Example 7:

The point P(-6, §) maps onto P'(3, -4) under a certain dilation with center at the
origin. What are the coordinates of (-2, 6) under the same dilation?

|2



Example 8 Do, » (DEFG)=DE'F'G'

pII
2eE. F a) What is the constant of dilation (scale
2 factor)?
16
1 b) What is the perimeter of ABCD?
3
6 F
q
0y0_ £ E__ ¢ c¢) What is the perimeter of A'B'C'D'?
o 4 8 12 % 2 4 B

d) What is the area of ABCD?

¢} What is the area of AB'C'D"?

f) Do the angle measures change?

Example 9

A triangle is difated by a seale factor of 3 with the
center of dilation at the origin, Which statement is

true?

i The area of the image is ninc times the: area of
the ariginal triangle.

2 The perinweter of the image is nine times the
perimeter of the original triangle.

3 Theslope of any side of the image is theee
times the slope of the corresponding side of the
origmal triangle.

4 The measure of each angle in the mage is three

times the measure of the corresponding angle
of the original triangle.

Example 10

It ABC is ditated by a scale factor of 3, which
statemert is true of the image AA'8'(7

348 =48

B'C'=3BC

LA = msd)

HmLL = mLl

R T PRI OF

>
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Date Geometry CC
Dilations with Coordinates (Centered at the Origin) HOMEWORK

What are the coordinates of the point (2,-4) under the dilation Dq,2?
1) (8> _4)
2) 4,-8)
3) ("8r4)
4) (_4a8)

What are the coordinates of point (-1,4) under dilation Dg, .27
1) ("2’8)
2) (2:_'8)
3) 82
4y 8,-2)

Find the image of (3,-2) under the dilation Dg 3.

What is the image of point A(1,3) after a dilation with the center at the origin and a scale factor of 47
If P(4,-3) is transformed under the dilation Do .3, what is the image of P'?

Find the image of A(-3,2) under a dilation with the center at the origin and a scale factor of -1.

Triangle ABC has vertices 4(6,6), B(9,0), and C(3,~3). State and label the coordinates of A4’ B (',
the image of AABC after a Do 153,

In which quadrant would the image of point (5,-3) fall after a dilation, with center at the origin using
a factor of -47

In which quadrant will the image of A(4,-2) lie after dilation Do, ,?

The image of point 4 after a dilation of 3 with center at the origin (6,15). What was the original
location of point 47

1) 2.5

2) (3,12)

3) (9,18)

4) (18,45)

The point A(6,3) maps onto A'(2,1) under a dilation with respect to the origin. What is the constant
of dilation?

D 1
.3
2) 1

2
3) 3
4 2
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14

15

16

17

Under a dilation with respect to the origin, the image of P(-15,6) is P‘(-3,2). What is the constant of
dilation?
1) -4
2) 1
3

3) 3
4y 10

If the dilation Do,k (-2, 4) equals (1,-2), the scale factor £ is equal to
D1
2
2) 2
3y 1
2
4 2

Under a dilation where the center of dilation is the origin, the image of 4(-2,-3) is 4'(-6,-9). What
are the coordinates of B', the image of 5(4,0) under the same dilation?

1) (-12,0)

2) (12,0)

3) ('_4? 0)

4) 4,0

Triangle A'5' C' is the image of AABC after a dilation of 2. Which statement is true?
1) AB=4'B"
2) BC=2(BC)
3) m£B=m/B
Y moa= 1 )

Farmington, New York, has plans for a new triangular park. If plotted on a coordinate grid, the
vertices would be A(3,3), B(5,-2), and C(-3,-1). However, a tract of land has become available that
would enable the planners to increase the size of the park, which is based on the following
transformation of the original triangular park, Ro, 270 0 Do, 2. On the grid below, graph and label both
the original park A4ABC and its image, the new park AA“B“C", following the transformation.

15



Unit 7 Lesson 4

Dilations when Center is NOT THE ORIGIN

s A dilation moves a point either away or towards the center of dilation.
e Center of dilation can be inside figure, outside figure, on the figure.

Ky <

» Scale factors:
k >1 enlargement (example k = 2)

* Center of dilation will be
at the end of pre-image and image points

0 < k <1 reduction (examplek=%)

k < -1 enlargement and rotation 180° (example k=-2)
* Center of dilation

will be between pre-image
and image points

-1 <k <0 reduction and rotation 180° (example k = - %)

1, What happens when the center of dilation is a vertex of the shape?

a) Dilate AABC from C using a scale factor of 2

D,.,(A4BC) A

b) Dilate ADEF from D using o scale factor of 3
D, ,(ADEF)




2. What happens when the center of dilation is inside the shape?

a) Dilate AABC from G using a scale factor of 3

D, ,(A4BC) 4

N\

1]

b} Dllate ADEF from H using a scale factor of 2

D, ,(ADEF)

3. What happens when the center of dilation is outside the shape?

a) Dilate AABC from G using o scale factar of 2

D, ,(A4BC)

13} Dilate ADEF from H using a scale factor of 2

Dy L(ADEF)

1



4. What happens when the scale factor is negative?

a) Dilate AABC from G using a scale factor of -1

D, _(A4BC)

@

T,

b} Dilate ADEF from H using a scale factor of -%

D, |(ADEF)

b) Center { .

5. Work backwards to find the center of dilation, and also determine the scale factor.

a) Center { , ¥ Scale Factor =

—

Scale Factor =

r-k <
. B o S
< [~ \\ 4 \
. M AL 1 \ \
\ ] e \
B B B \ /
B
) Center { ) )} StaleFactor= d) Center |( } Scale Factor= _____
c ¢
& \“‘-._
\\
\h.;'!'
g A+ < 7
et el A
g — g
B |1 B |~ B

| ¥



G.5RT.1 WORKSHEET #4 — PATTERSON NAME:

1. What happens when the center of dilation is a vertex of the shape?

a) Dilate AABC from A using a scale factor of 2

D, ,(A4BC)

b) Dilate ADEF from E using a scale factor of 3

D, ,(ADEF)

2. What happens when the center of dilation is inside the shape?

A
a) Dilate AABC from G using a scale factor of %4 —~— 4 \
D ,(A4BC) /
CI,E \
\I° ~ s
1 / //
b) Dilate ADEF from M using a scale factor of 3 P -
H

DH  (ADEF) \ /'

3

\ W / all
c F%/
3. What happens when the center of dilation is outside the shape?
D .
a) Dilate AABC from G using a scale factor of
D_, (A4BC)
g
1 C

b) Dilate ADEF from H using a scale factor of 3
DH l(ADEF)

‘3

H

19



G.SRT.1 WORKSHEET #4 — PATTERSON
4. What happens when the scale factor is negative?

a) Dilate AABC from G using a scale factor of-2

D, ,(A4BC)

)
[

b) Dilate ADEF from H using a scale factor of -1

D, _,(ADEF)

5. Work backwards to find the center of dilation, and also determine the scale factor.

a) Center ( , ) Scale Factor= b) Center ( ) )} ScaleFactor=__
B
. 4 ) c
C ) ,__--—-—"""——_—‘A' )
~ <1 [/ ﬂ
. :
‘\\/ A’ c
B
¢) Center { ) ) Scale Factor=___ d) Center | , ) ScaleFactor=__
i
c c A ) e
1/
2 | .
B f B /____,_-—- J
B’ / __/___--"’"
B / "]

2.0



Unit 7 Lesson 5: Dilating Lines

Review:

3 Forms of an equation of a line:

y=mx+b
ax +by=c
y-yi=mx-Xxi)

Examples:
Graph each line
1. y=2/3x+3

2, 2y=-x+4

3. 2x+y=-6

4, 3x-6y=12

Dilating Lines

The equation of line /1 is 2x + y = |. Line mris the

Example 5 image of line X after a dilation of scale factor 4

with respect to the origin. What is the equation of
the line m?

2]



Example 6

The line y = 2x - 4 is dilated by a scale factor of 3/2
and centered at the origin.
What is an equation if the image after the dilation?

Example 7

The line 3y = ~2x + 8§ is transtformed by a dilation
centered at the origin. Which linear equation could
be its image?

I x4 3p=3

2 2x-3y=35
3 3x+2y=35
4 dx-2yp=35

272



Example 8 Center Not Origin

Write the equation of the line y = 3x + 2
after a dilation of 2 with respect to (3, 1).

Write the equation of the line 2x +y = 8
after a dilation of 1/2 with respect to (-1, 4).

Example 9 Center Not Origin




Example 10 Center Not Origin

Line y =3x~1 1stransformed by a dilation with a
scale factor of 2 and centered at (3,8). The line's

Image is

I p=3x-8
2 y=3x-d
3 y=3x-12
4 y=I3x~1




Date
Dilating Lines
Express all answers in v = mx + b format.

1. Write the equation of the line
y = Y2 x + 4 after a dilation of 2 with
respect to the origin.

2. Write the equation of the line
y =2/3 x - 9 after a dilation of 1/3
with respect to the origin.

3. Write the equation of the line
2x + 3y =18 after a dilation of 2/3
with respect to the origin.

Geometry CC

4. Write the equation of the line
y = Y2 x + 4 after a dilation of %2 with
center (2, 1). USE GRAPH PAPER

5. Write the equation of the line
y = 2/3 x - 9 after a dilation of 1/3
with respect to the point (6, - 4).
USE GRAPH PAPER

6. Write the equation of the line
2x + 3y =18 after a dilation of 2
with center (1, 2).
USE GRAPH PAPER

25



Date Geometry cC
Unit 2-7 Review: Dilations

1) Which of the following is a stretch?
AY T(x,y) ——==>(=x,-y) B) T(x,y) ———=>(x+7,y-5)
C) T(x,y) ————>(2x,2y) D) T'(x,y) ————>(1x,4y)

2) Which of the following is not a rigid motion?
A) Stretch B) Translation C) Rotation D) Reflection

3) Given the original figure, which of the following is a dilation?
Original A) B) O D)

4) Which of the following ratios of pre-image : image represents an enlargement?
A)1:1.00002 B)5:4 C)0.5:0.088 D)7:6.5

5) If we D,, then the correct diagram would be:

Original A) B)
B B!

6) Determine the scale factor that best suits the provided diagram (O is the center of ar
dilation).

1 1
A)2 B) - <) 3 D) -1

2b




9) Given D, _,P(x,y)=P'(4,8) then P(x,y) is

A) P(-1,-2) B) P(4,-32)

10) Determine whether the dilation is an enlargement or a reduction.

C) P(4.4)

D) P(-16,-32)

Determine the ratio of pre-image to image in the most reduced form (no decimals).

Determine the scale factor, k.

a) Enlarge or Reduce b) Enlarge or Reduce

11) Determine the point.

¢) Enlarge or Reduce

AN SN T T R

3
a) DH,4(B):(4) b) Dc,l( )=(F)

oD (B=C__ ) 4D (@)=

Ig!t

0 Dy,(G)=(___)

12) The coordinates of the vertices of AABC A(1,3), B(-2,2) and C(0,-2). On the grid below, graph and label
AA"B"C", the result of the composite transformation D, = T3 _,. State the coordinates of 4", B”, and C”. The

center of the dilation is the origin

i

21




13) Work backwards to find the center of dilation, and also determine the scale factor.

Center ( , ) Center ( , )
Scale Factor = Scale Factor =

I K’

]

\
\

J gt K
£ ____—l" /
/ I .< J '< 7
L \\‘ /
; T \['\/
| L
14)
Use a compass and a straightedge to construct 15) Use a compass and a straightedge to construct
D,,(4B) Do (AB)
A
A
»
oe O
B B

16, What would be the equation of the line 2x + y = 6 after a dilation of 3 centered about the origin?

17. What is the equation of y = gx — 2 after D; with respect to the point (-3, 1)? USE GRAPH PAPER

18. What is the equation of y = 3x — 4 after D, with respect to the point (2,2)? USE GRAPH PAPER

19. A three-inch line segment is dilated by a scale
factor of 6 and centered at its midpoint. What is
the length of its image?

I 9inches
2 2 inches
3 15 inches
4 18 inches

28



