


CHAPTER (7) TRANSFORMATION

—

o In a transformation the original figure is the preimage. The resulting figure is the image.
o Anisometry is a transformation in which the preimage and image are congruent.
o Atransformation of geometric figure is a change in the position (translation), flipping (reflection), turning (rotation),

or size (dilation).

(1) Translation

(1) Translation is transformation that maps all points
of a figure the same distance in the same direction

P(x,y)—)P'(x +h, y+ v)
where /4 is the horizontal shift and v is vertical shift

Example

What is the image of the point P(2,1) for the translation?

(x,y)—)(x—2, y —5)

P (2,1)——P'(2-2,1-5)———P' (0,~4)

(2) Reflection
If a point A is on the line 7, then the
image of 4 is itself (A' = A)

If a point B is not on line 7, then 7 is the
perpendicular bisector of g

‘ Axis of reflection

1. Find the image of the point (6,2) for the translation
three units to right and four units down

B (9-2) B (-29)
M (36 B (6.3)

Three units to the right ——> x+3
Four units down —— y —4

(x,y)——(x+3, y—4)
(643, 2-4)
(9-2) A

2. Whatis a rule that describes
the translation?p(_3,4) to p'(5’2)

B (x-8 y+2) B (x+2 y-8)
(x—2, )+ 8) D] (x+8,y—2)
J

(a,b) X — axis (a,—b)
(a,b) y=x (b,a)
(a,b) y —axis (—a,b)
3. Find the image of D across the line L \
G L
JF
E L]
D

(AP Bp
\ F B G

The point D is on the of reflection line
then the image of D isitself D = D’ =>B

4. Find the image of the point (2,—3) across x-axis

Horizontal Change: —3+h =5

h=+8
x'=x+h
_\":.’C+8

Verticalchange: 4+ vy =2

Vv=-2
y'=y+v
yi=y=2

P(x,y) —> P'(x+8, y—2)

=D
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B (2.-3) B (2-3)
3 (-2.3) B (23)
(ab) —sss (o p)
(2-3) — (243) =D
5. Find the image of the point (6,3 Jacross y-axis
@ (63) B (o))
63 BE6

across y-axis

—a,b
(@h) (-a.b)

(6,3) ——— (-6,3) =B
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6. Whatis the image of the point (3,-1) 10. What is the image of the point (4,0) for 270° rotation
across the line y = x B (0.4) B (4.0)
A (-3.1) B (1.-3) |
(0,-4) & (0.4)
(-1,3) B (-13)

(a,b) Rotation 270" (b,—a)
(4.0) ——— (0.4) =C

Reflection (a,b) —===— (b,a)
(3,—1) _ (—1,3)>D

7. If A'(4,7)s the image of A(7,4) 11. What is the image of the point (=5.1) for 360°rotation
then determine the line or point of reflection. B (-5.)) B G.-1)
I} The origin B x-axis (L-5) Bl (-1.5)
y —axis E] Theliney = x (a,b) —Rowionis” _, (g,b)

A(7,4) —— 4'(4,7) (SB)———— (-51) A

(a b) ——(b,a)

12. What is the angle of rotation about \
Acrossy = x  =>D the originforthe A 4pc to A4'B'C'

(3) Rotation y

The rotation is applied counterclockwise unless it was
mentioned clockwise

N A N G0
jii

The rotation about the origin

8.6 4 5 3-i4-16.18.%
% 4
-6
(a.b) ( 3
(a,b) 180° (—a,-b)
(a.b) 270° (b,-a) AR B 1s0°
(a,b) 360° (a,b) 270° B 360°
(-2.-4)——(2.4)
8. What is the image of the point (5,3) fora 90° N\ (a,b) M,(_a’_b) =B
rotation about the origin
B (5.3) B (-3.5) Rotation of Regular Polygons
\ (-3,-5) B (5.-3) You can find of the rotation of a regular polygon
( b) Rotation 90° (_b ) (that haS n SldeS)
a »a about its center by 360
(53) —— (-3.5)5>B ,
= = - Example:
9. V\{réa(l)t;s tthf_ |magt;)e otftt:e p<.J|r.1t fo(é’_z) Find the angle of rotation of a hexagon about its center
rotation about the origin
Solution:
4,-2 -4,2
E (( ) ) E (( ) ) hexagon has 6 sides
(o] (+4,-2 —4,-2
3
(a.b) Rotation180° (—a,~b) Angle of rotation = _ 60
’ ’ n
(4 2)—— (4 - (-2) = 60°

(-42) =B
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13. Find the angle of rotation of a regular pentagon e The image of the dilation is similar to the preimage,

n 50° E 790 not congruent
120° B 60°
Scale factor n:
n=>5
Dilation is Enlargement Reduction Cor:ﬁnfnt (no
) 360 ilation)
Angle of rotation = .
360 o The dilation image of a point P(x, y) is found
=73 by multiplying the coordinates of P by the
= 72°5>B scale factor P(x y)—2r o ieel s (nx, ny)
14. What is the image of 216 ° rotation of £ about X \ 15. 4'B’is dilation image of AB. h
. What is the scale factor of the dilation n,

if AB=6, and A'B'=47?

2 3
Ay 8-
\ [4 [ D 8

'
B O: n = %
B¢ B ;
The pentagon has 5 sides — n = 5 = g
Angle of rotation Zg =72° _ % SA
=216+72=3
‘i::e: ﬁr?lzgztig‘::tz:’gigv :2:"93 each vertex 716 A’B’is dilation image of AB. Find AB if the dilation

scale factoris n = i, and A'B'=12

AR B 43
\ i 24 B 2

(4) Dilations

n = —A 'B'

A dilation with center C and scale factor n: AB
¢ The image of Cis itself (C'=C) l: 12
¢+ For any other point R, 4 AR

— R’ison CR UB = 4x12

— CR'=n-CR, or n= _ 48 »B

x
""""
C =;‘ ....................... Z I
CZ'=nxCZ
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17. Find the image of the point (6, —8) N

for a dilation with scale factor »n :L
K (12,-16) B (3.4
\ (39 _4) E (65 _8)

Dilati factor
P(X,y) ilation (n) factor )(ﬂx,ﬂy)

P (6,-8) —)[%6 L) j

(3. —4)C

18. Which transformation is not isometry.

I} Translation IE] Reflection
Rotation E Dilation

In Dilation the image and the preimage
are not congruent.>D
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