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Unit 1 — Geometric Transformations
Lesson 4 — Rotations with Polygons

Part 1 — Regular Polygons and Rotational Symmetry
A reqular polygon is a polygon that is equiangular (alt angles are equal in measure) and equilateraf (all sides have the
same length). In the case of regular polygons the center is the point that is equidistant from each vertex. G
¢
General Rule: The regular triangle has rotation symmetry with respect to the center of the polygon
Q 0
[AQ ", 2U0° ens 300
and angles of rotation that measure . and ]

1. Given Regular Triangle EFG with center O.
a. Fisrotated aboutO. lf(t)he image of F is G, what is the angle of rotation?
g
Side note: A regular triangle is also called an fg“ [ “N ‘ ﬂ l triangle or an qu i]l] M!l l “H triangle.

b. ﬁ is rotated 120° about 0. What is the image of F—C_}? GE

(D
)
(D
0.
=
-
k\
\\
(1

Made with Doceri



Unit 1 Lesson 4 2nd.pdf Page 3 of 11

2. Given Regular Quadrilateral EFGH with center O. Q‘Q_‘AG/‘
a. Fisrotated about 0. If the imaage of F is G, what is the angle of rotation? N
b. Fisrotated about 0. Ifthe imags of F is H, what is the angle of rotation? \:.j’ »
/__ .'I’/ ‘\\
c. FEGis rotated 270° about 0. What is the image of FG? E \¥ , 1
E 3F

General Rule: The regular quadrilateral has rotation symmetry with respect to the center of the polygon

0 (o) 0
and angles of rotation that measureqo Igl_) ; a ID and 3 ;@0 .

Side note: A regular quadrilateral is often called a &1\] (1( e, ‘
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3. Given Regular Pentagon ABCDE with center O.

a. Cisrotated about 0. if the image of C is D, what is the angle of rotation?

b. C is rotated about 0. lfthilimage of C is E, what is the angle of rotation?

14

0
c. Cisrotated about 0. If ttiinag%of C is A, what is the angle of rotation?
d. 56 is rotated 288° about

; vkvguat is the image of ﬁ? C/Q)

e. Pentagon ABCDE is rotated 72° about 0, what is the image of pentagon ABCDE (in terms of the
original points’ labels — do not use A'B’C’'D'E’)? ?S\

((
f.  Explain the significance of the multiples of 72°. Ce(\’\'{& l (\ \{\q

General Rule: The regular pentagon has rotgtion symmetr with respect to the ter ofthe olygon and angles of
g ,{) 3 8 L{Ll% d’\uo Y % p C(l)% poIyg g
rotation that measure " | ; , 328 an 16
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4. Given Regular Hexagon ABCDEF with center O.
a. Cisrotated 60° about 0, what is the image of C? D
b. Cisrotated 120° about 0, what is the image of C? E

c. Cisrotated 180° about 0, what is the image of C? F

d. DC is rotated 240° about 0, what is the image of DC? QD -

e. Explainthe mgﬁ!fncance of the multiples of 60°. L (Q(\ S ‘ &a &(\w

General Rule: The regular hexagon has rotatlon symmetry with respect to the centeuof the polygon

and angles of rotation thatmeasurecoo l aO \%0 9\"[0 300 andjLQ_Q
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5. Given Regular Octagon ABCDEFGH with center O. F é E &

a. When point C is rotated about 0, the image of point C is point D. G
Describe the rotation (be sure to include degree). ;i

LL bo PU\ (\'\' O b
b. When point C s rotated about 0, the image of point C is point F.

escnbe the rotation (be sure to i c| e degree). I
ﬂ 135° gpout fouet O l 135° O\ Mooy PO\“*‘C\L (_\

A regular polygon can be mapped onto itself if we rotate in multiples of the central angle measure.

The central angle of a regular polygon is found by

0
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Part 2 — Parallelograms and Rotational Symmetry

6. Given Parallelogram ABCD, there is a center of rotation, 0, that will map point A onto point G

3
a. What are the coordinates of 07
’ B

b. What degree of rotation mapped C onto A . ' e O _

using the center 07? K

i VT R — - C
\%00(,\]\] a0 O 1 o 3 4 5 6 7

c. |f we rotate the parallelogram around center O -

using the degree measure found in part b,

4D maps to

X conafullet
d. If 2A mapsto 2C, then £A and 2C are _~—_ !
e. If 2D mapsto L6 ,then 2D and L are —
17
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