Math 9 - Chapter 8: Symmetry

8.1 Line Symmetry

Aline of symmetry: - [ina ﬂ\_p\;{ dﬂ/;&(.@ ﬂ\Q G\bje(]/‘ l'l/HLD YLWO /%Zﬂﬁ(ﬁ[
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. halves ave  mavior W"W\jad @f Caclh othe,

o Show with & dashed  |ina

1 AB s aline of symmetry. Corresponding points 1 and 2 are perpendicular
t the line.
_ A B---
In a design, each corresponding point must be the same colour.
2 A shape can have more than 1 line of symmetry.
Ex: 1) How many lines of symmetry do the shapes below have? |
| . \ e
a) l | b) _ -
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Ex: 3) Identify the lines of symmetry in this tessellation:

Ex: 4) If we know that a shape is symmetrical and its line of symmetry, we can sketch the other
half. Complete the object below:

*®

Homework: pg. 370, #1-6, 9, 10, 12a, 17 and worksheet



8.1 Line Symmetry Worksheet

1. Identify if the following objects have any line symmetry?

2. How many lines of symmetry do the following objects have?

Draw them!

3. Draw the lines of symmetry for each object:

a)

b)




4. Do the following diagrams show symmetry? Yes or No.

5. Complete the following symmetry drawings:
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8.2 Rotation Symmetry

Definitions:

* Rotation symmetry - When < Shﬁfﬁr 'IZZ'ILS @)(0(@ over !fg(’/{‘lc
WHh a twn of less than 300 °

Clockwise 7Y tew’
. comterclock wice € \eew!

> rf ¢ Order of rotation symmetry - nul/wlp&/ O]E ’hVVléS A SI’\Q’DQ yYo
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Ex: 1) Find the i) order of rotation and ii) the angle of rotation.

a) ) ovde/ =2 /’7 —_‘_\ ) order . 4

W = 1o’ e " ongle - ’
1 aw?(z h\_\(g@m‘ ) y 90
- '\qD'
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Ex: 2) For each shape, determine the number of lines of symmetry, its order of rotation, and the

angle of rotation.
[

|

I

] Lines of symmetry: l
(' Order of rotation: |
{

I

.

Angle of rotation: 300 e
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'

Homework: pg. 377 #1bc, 3, 5, 8

Lines of symmetry: 2
Order of rotation: 2
Angle of rotation: l@O <

Lines of symmetry: A
Order of rotation: 7_
Angle of rotation: l 50‘

Lines of symmetry: ,

Order of rotation: |

Angle of rotation:
IO

.

Lines of symmetry: 4—
Order of rotation:  4-
Angle of rotation: qO .

Lines of symmetry: 5
Order of rotation:
Angle of rotation: [20°

Lines of symmetry: 4_
Order of rotation: 4-

Angle of rotation:



A shape has rotational symmetry if it fits onto itself two or more times in one turn,

The order of rotational syminetry is the number of times the shape fits onto itself in one turn,
A 2D shape has & line of syrmmetry if the line divides the shape into two halves — one being
the mirror image of the other.

Write the order of rotafionat symmelry under each shape & letter, Also draw dotied lines to
indicate lines of symmetry.

A [ %o
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8.4 Symmetry on the Co-ordinate Plane Pt. 1

Translations, Reflections and Rotations

A. Translations:

Translation—n/LO\/Q)/VwA/\/{ @F an Ob'@d’ UF/dUWV\ avd /6]&?%/1(7’/\)(—
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Ex: 1) Translate AABC, A(2,1), B(4,5), C(9,1), (Left 3, Down 4)
Mapping diagram X3 ﬁ"l’

ARD> (2-3;1-4>(1,-3) A
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Ex:2) Translate AABC (Left 6, Up 3)

(L(j) —7 (l”(e)jJ(B)
M) 2 (26, 113) = (-4,4)A
3(4,@ 7 (44@, 5¢3) = (-2,8) {5)’
C(a) =7 (1,143 = (34)C

B. Reflections: ‘

Reﬂections-«F[{‘aFfr\ of a SMP& over a line — M |
~ Zacn Poivd’ ‘Hl(s o the ofler side of tiee |ije of
[eflection  but SJ’Z‘ij the same Aistance ouwaa at
1 b T line
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; -0
Shapes can be reflected over: Vi 2: U4

e -GS )p O ~ = -
° Y-axis
‘j - %Wj\,\ 2,-2)(1,7)0,0)(1.1)(2.2) 45°

O.V\\i other  hovizontok LJ 3 Vevhea! line X=-2
Ex: 1) Reflect AABC, A(2,1), B(4,5), C(9,1) over the x-axis.

When van raflact gyer the x-axis:

-

AR 1A (2,71)
B(4,5)—B' (4,-5)
CO-C (9, -1)

—— )
DC*5,’5> —= D C_-?D/ 6>
~(-5) = 5

Ex: 2) Now reflect AABC over the y-axis:

When you reflect over the

A(2,1)--A"( =2.)) L
B(4,5)-—-B"( ~4.5) o
C(9,1)--C"( -1, 1)

D(-%75) 7 D'(3-5)

Ex: 3) Now, reflect AABC over theliney =x

When von reflect over

A2, 1)--A"( 2
B(4,5)- B’"(s,4
C9,1)---C"( | q)

Homework: pg. 392 #1acd, 2ac, 3,4, 5, 6
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8.4 Symmetry on the Co-ordinate Plane Pt. 2

C. Rotations

Rotations - W\/\ POLVH’ “/k 7. llmpc 1.5 m0\/Zd O\bal/t'{_ 08 '(Z;')Cfé{
Poivﬂ’ tvovgh tha same ongle |
_ pown‘ ot olahon could he = outside o{oj‘eo%

— oNn ec
— nside OQ)C'D@‘[’

Ex:1) Sketch ACATif C (2, 2), A(4, 5) and T(6, 3).

X,a) Rotate ACAT 90° CCW around the origin (0, 0).
%b) Rotate ACAT 180° CW around the origh, C'A"T"

)
Rotate ACAT 90° CW about point C. (e It
% c) Rotate abou po; C /J[ T

Homework: pg 392, #1b, 2b, 3, 7b, 13; pg. 402 #1-3, 7




Name:

X

8.4 Practice

ine y
Reflect this shape over the li
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Math 9 8.4 Homework Name:

1,\} ‘; On the first graph, reflect the following shape over a) the x-axis and then b) the y-axis
~ »'On the second graph, rotate the same shape 90° CW and then 90° CCW around (0,0)

B 1z

O
(

Complete a mapping diagram for the reflection over the x-axis
A(1,2)—— A'(
B(5,6)— B(
C(7,4)— C(
D(6,3— D/(

Q) »\’ On the first graph, reflect the shape overy = x. 4
&/ On the second graph rotate the shape 180° CW. (i rowndl ©,¢)

A . 5

N

™y

A




’\ ..} On the first graph, translate the following shape (x, y) ———» (xX=7,y+6)

») On the second graph, translate the shape (x, y) » (X+5,y-8)

&

// \
A NAY
~ NN

(‘/,
&
b ||
N\
C/
p

_ﬂ WRotate the shape in the first graph 90 © CW around point K
g Rotate the shape in the second graph 180° CCW around point V

5 Al

</




‘\ Translate the following shape (x, y) ——— (X =7, y — 8), then reflect the
translated shape over the x-axis

&

b > Rotate the following shape 90° CCW around the origin, and then translate the rotated
shape (X, y) — (x—=5,y + 2)

N
R
y.
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Math 9 Chapter 8 Review

1. Which polygons have rotational symmetry? State the order of rotation and the angle of
rotation symmetry for each.
a) . » ° a b) .

2. What is the order of rotation and the angle of rotation symmetry, if any, for:

a) an equilateral triangle  b) a regular pentagon  ¢)the plus sign +



SN N N SN SO (S N |

b) Reflect this shape over the liney = x

-10.-8.-6.-4.-2.

..........
I,

¢) Translate this shape as follows (X,y)—(x+9,y+ 2)

Then reflect the new shape over the x - axis

......... O0pF - =« - = = o e .
.......... 8F - - - -« oL
.......... Bk - - - - - -« ...
.......... Qim0 o o o e e .o
.......... 2 o+ e e e e e e
NI AN A S A
-10.-8.-6.4.-2.[.2.4.6.8.10




6. The point P( 1, - 3) undergoes the transformations listed below. Determine
the co- ordinates of the final point P" using a series of mapping diagrams. (You
can sketch the graph first to help you with the mapping)

a) rotated 1800CW

b) reflected over the

¢) translated as follows (x,y) > (x+ 5 ,yd3)

X axis

..........

..........




3. Determine the number of lines of symmetry for the following shapes

a) b) ) d)

O

4. Which of the following shapes have line symmetry and which do not?

%
@

5. a) Rotate this shape 900 CW, and then reflect the rotation over the y- axis.
Include a mapping diagram for the rotation

2




