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Sides and an

€y unit, you learned that an isosceles triangle is a triangle
one line of symmetry, What

geometric relationships between
gles relate to this symmetry?
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Some other information that might be helpful

We will study the idea of “congruent” in detail soon, but for now, just think
of it as “the same size.,” For example, two sides can be congruent to cach
other or two angles can be congruent il they are “the same size™ as each
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Symmetry in
geometric
proof



-‘":‘ oy Dl

- ‘Q\(‘ o v 4

- Mok s
* Takk Cawnpas?




Student
Work




mmmmwm-npuumumu-mm& nmlym-luohd\mmrymy?

¥ Theoees: 1 & figure has half turn symmetry asd reflextion symmetsy, then it st 4ls0 have at st coe
moen reflection.

b Prool step L drww a dotbed line with a dov in (he conter with asy fguee you like Sep 2 mako o half

U

<5

o====e

0

<o

>
&>

e 4,40 2 2alf vurn o0 the figure reflected

Y

1
.--—-’-o.-- <'ywdwﬂﬂ
sevond loe of symesetry

<0




Groups:
a binary
operation



Student
Work

o2,

™a NA

7, 7“

.._ﬂ..?.WX
R
—2X7> N



st d line) — vertical and 2™ (% tu %
f]*'(*daghi B — [A— Bl N Student
T Work

Vertical 7z turn

L L L L T

Vertical ~ Composition

C——-)B——-)DZ>[C__,D]
Mvevhco

)
“

s 1 zon YO\
Y 1

D—A—C=>[D—C]

'1
t (Rectangle):




1 (vertical):

D—>C

@
Rectangie: | \
o
= @Horizontal
C T O MI
¥z turn (midpoint center L2 :
Fis ): A(-I_l)ozjlzontal tef)
“B—-C B—-D
N (new ref) ?

¢ Therefore, this theorem is true because if you have ;:;f_“'ﬂ';'

2 als tum, then you will always find a new reflection on the figu

NN TN N TNl PN PN T d NI P ad P D I Il P d P P P T PN P ] FNSTN G EN NN NP PN NG NN NI, . i

Student
Work




Symmetry
Group -
rallelogr



_ fadllelogron
il g

i

Atrouny Did3vemn

s &)

m lkelicadion TToble

A

o tore S
T den ;4 WE LT,

I denlidy (T

t\ A Dok .
C C P
D

o S L

= 5

e

Student
Work




Symmetry
Group -
Rectangle



kol

Student
Work

-+

R4




BeFa . Symmety gmps an ke displaged Kersigh

\eeS and has Many diffeent syrmmeties

Can Ye frund Sntre \mmmjj&l-)
The FHaent SYynretRe s

tcble,

R

fnd

Ssy \_13?08 a mISpR @ty

Tdert ~Tre (etterS Stoy e save

A 2A
3=>95
C>C
>0

A >C
>> 0O
(= A

>

D A

R RefreBon Rz ReFlection
A Cctefion Kzt

A >C

>0

c>A
o7

Student
Work




Etj R-Horizonta |

g-verhcal
Rectangle: T
Arrow diagram for rectangle:
Vertical Horizontal (New

Muitiplication table for rectangle:

/X !!Rl R, S 1 \
Fl - f 1 S R l‘ R,

R, gS’/z I R; ‘Rz ‘\
% R, R, I |sv. \
i R, R, s% I \

Symmetries of a rectangle:
The table above is an example of a commutative property of multiplication! Commutative

property of multiplication means that when we multiply rational numbers, we assume that we can
change the order of the factors without changing the product. For instance, formula: axb = bxa and with
numbers this will be like: 5x4 = 4x5.

Y% turn symmetry

Identity (trivial — full-turn symmetry)

Line of reflection, verticaily

Line of reflection, horizontally

Line of reflection diagonally (2)

— Total of 4 symmetries, but specifically 2 for now.
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Square



Rv > vertical reflection

Rh > horizontal reflection Stu d e nt
I> full-turn symmetry
R1/2 > half-turn symmetry WO rk

R1 > 1 reflection

R2 > 2 reflection

R1/4 > 1/4-turn symmetry
R3/4 > 3/4-turn symmetry
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6. Use inlicati
lse a multiplication table te descxibic the symmetwy greup fox an

equilatexal, ox squaxe.

T Student
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’ Half Tun = Ryp2 {()}
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b S
%L Ventical Reftection = R Work
25 extical Reflection = R, Or
35 5 FHavizontal Reflection = Ry
' Diagenal = Dy
Diagenal = D2

] Cuantex Twwn =

3 Cuantex Tuwn = %

Full Tuin = L
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Using a multiplication table to describe the symmetry group of a square.

/{7

A-B
B-A
C-D
D-C

R> Rz4.
A-A A-B
B-C B-D
C-B C-A
D-D D-C

B-B
c-C
D-D
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KEY : Ry: R;.
R,—Horizontal Reflection. AC . AD
R, —Verticle Reflection. B:D BB
R;-Diagonal Reflection (A-D). CA G
R,-Diagonal Reflection (B-C). DB DA
R1/4-1/4 turn.

R,4-Half turn.

R34~ % Turn.

I : full turn.

X Ry R, Ri R; R/ R34 Ry |/

Ry / Raza | Rsa | Ry R, Ry R; Ry

R, Rys |1 Ria | Ry R, Ry R, Ry

R; Ria | R |1 Ras Ry R, Ry R;

R, Rys | Rys | Ry |1 Ry R; Ry R;

Rij Ri R; Ry Ry R34 R34 / R1/4

R2/4 Ry Ry R, R; R34 / Riss | Raa

R3/4 R, R, Ry Ry / R1/a Rya | Rau

/ Ry Ry R; R, R4 Ry Rys |/

31[4: BZ&
A-C A-D
B-A B-C
C-D C-B
D-B D-A
Student
Work




Symmetry Group -
Equilateral
Triangle






Student
Work




) \\9‘ T rel e e
Q_ ((7}\\\0\}

s o a ko

Ua, o & buen

‘—lﬂ % Li
lIl S
lil MU
MI- e
% 1| L2 [L5]%s [T
R[5 (% [ [

Student

Work




Classwor k (Symmetry)

“ Equilateral Triangle
NAVAY
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- symmetry of something which is much more abstract. This type of symmetry is actually ve

useful to many people.

(@)

Symmetries:

R1/3— 1/3 turn clockwise
R,/3— 2/3 turn clockwise

| — Nothing (same as 3/3

turn)

L, — point A going straight

down the middle

L, — point b going
across/up to the right

L3 — point c going

across/up to the left
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R1/3 Rz/a I L, L L, ¢
B | Student
B | Work
- \Rm \I R, L. L, L,
2/3 \ ‘ \ R1/3 R2/3 Lz I-3 L1
R R | L L, L
A |
i \Lz E L | R. I J
i L, | s R, \I \Rm \
L. | L, i Rus \Rm \\ \

For the table above what | did basically is that | added Ry/3to Ry/3and | got Raya.




Make sense of problems and persevere in solving them.
Reason abstractly and guantitatively.

Construct viable arguments and critique the reasoning of
others.

Model with mathematics.
Use appropriate tools strategically.
Attend to precision.

Look for and make use of structure.



Are my students ready for
college mathematics?



