Section 3 - Topic 9
Angle-Preserving Transformations

Consider the figures below. The lines [; and [, are parallel, and
Figure B is a rotation of Figure A.
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The figures above represent an angle-preserving
transformation.

What do you think it means for something fo be an angle-
preserving fransformation?g

Does the transformation preserve parallelisme Justify your
answer.

B

Angle-preserving transformations refer to reflection, franslation,
rotation and dilation that preserve
and after the tfransformation.

The conditions for parallelism of two lines cut by a transversal
are:

» Corresponding angles

> Alternate interior angles are

» Alternate exterior angles

» Same-side/consecutive angles are

Since the transformations preserve angle measures, these
conditions are also preserved. Therefore, parallel lines will
remain parallel after any of these four transformations.
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Let’s Practice!

1. Consider the figure below in which [, |l [,.

Try I

2. Consider the following figure.

t A
M 10
B AN :
l X b af
1 6
c\d A :
Ol 1B,

l e f =—10 -9 -8 -7 -6 -5 -4 -3 -2 —1_? 01 2 3 4 5 6 7 8 9 10=
2 g& :
a. Determine the angles that are congruent with za N
after a translation of za: -
-'\0'

b. Determine the angles that are supplementary with za a. Reflect the above image across y = x.

and ze after a 180° rotation of za:
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b. If zMOB = 117° and «M'N’'P' = 63°, prove that after the
reflection, zM'0'B’ = 117°.

B
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Let’s Practice!

3.

B’

The figure in Quadrant I1I of the coordinate plane below
is a transformation of the figure in Quadrant I1.

N
RN

-10-9 -8-7-6-5-4-3-2-1 [01 2 3 4 5 6 7 8 9 10
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a. What type of fransformation is shown above? Justify
your answer.

b. Write a paragraph proof to prove that 6 and «f are
supplementary.

Try IH

4.

The figure in Quadrant IV of the coordinate plane below is
a transformation of the figure in Quadrant I1.

15 ‘
26
7
7|8
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a. What type of tfransformation is shown above? Justify
your answer.

b. Write a paragraph proof to prove that 24 and ze are
congruent.
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5.
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Consider the figure again and the statements below.

1

ms2 =4x — 11

o\ N\

ms4 =4y +1

-10-9 -8 -7 -6 -5 -4 -3 -2 -1

01 2 3 4 5 6 7 8 910 m4g=3x+3

msh =13y —8

A R S ]
S b b ddhbdbd Ll e s ®o S

Find the following values. Explain how you found the
answers.

X =

mesl =

msd =

Section 3:

BEAT THE TEST!

1. The figure in the second quadrant of the coordinate plane below
was transformed into the figure in the first quadrant. Mark the
most appropriate answer in each shape below.

15 ’ dle
6 : bf
7 z Cg
3|8 . d[;

lo —

-10-9 8-76-5-4-3-2-1 01 2 3 4 5 6 7 8 9 10

Part A: The figure was

- across the x-axis
o dilated )
across the y-axis

o rotated o
around the origin

o reflected

by a scale factor of —1
o franslated

O O O O O

sixteen units fo the right

PartB: 21is | © complementary | to «c.
o congruent
o corresponding

o supplementary

B

Angles



2.

B’

Part C: 26 is o complementary | o 2g.
o congruent
o corresponding

o supplementary

Consider the same figure as in the previous question.

115 o dle
26 7 bf
7 6 ‘g
7|8 dh

\\\\\\\\\\\\\\\\

If me7 = 2x — 4 and msb = 6x, then m«8 =

msh =

and
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Constructions of Angles, Perpendicular Lines, and

Section 3: Angles

Parallel Lines

We are going to learn how to do three constructions in this

video.
Copy <A
A

Step 1. Draw a ray that will become one of the two rays of
the new angle. Label the ray DE.

Step 2. Place your compass at the vertex of £A. Create an
arc that intersects both rays of £A.

Step 3. Using this same measurement, do the same thing
beginning at the endpoint of DE.

Step 4. Set your compass to the distance from one of the
intersection points of the arc and 2A. Then, set your
compass to the other intersection point of the arc and
ZA.

Step 5. Using the same setting, place the compass on the
intersection point of the DE and the arc drawn in step
2. Draw an arc that intersects the other side.

Step 6. This will create two arcs that intersect at a point. Label

the point F. Draw the line going from this point to the
endpoint of the ray to complete the copy of the
angle.
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|
Let’s Practice! Try It!

2. Construct a line segment through P parallel to the giv en

1. Construct a line through P perpendicular to the given line , —
line segment AB:

segment AB :

A B

Step 1. Draw a pointon AB and label the point C . Create a
ray from point C through point P to create an angle.
Label the angle zR

Step 2. Set the width of the compass to about half the
distance between P and C , place the pointon C, and

Step 1. Place t he point of the compass on point P, and draw an arc across both lines.

draw an arc that crosses ~ AB twice. Label the two . _ _
points of intersection and Step 3. Using the same setting, place the compass on point

P, and draw a similar arc to one in step 2.

Step 2. Place the compass on point and make an arc _ _
above 4B that goes through P, and a similar arc Step 4. Set the width of the compass tq the distance where
below AB . the lower arc crosses the two lines, move the
. . . compass to where the upper arc crosses ray CP and
Step 3. Keeping the compass at thg same width as in step draw an arc across the upper arc, forming point 0.
2, place the compass on point D, and repeat step . _ _
2 Step 5. Draw a line segment through points P and Q , creating

. . line segment PQ that is parallel to
Step 4. Draw a point where the arcs drawn in Step 2 and g ¢ P

Step 3 intersect. Label that point  R.

Step 5. Draw a line segment through points P and R,
making PR perpendicularto  AB. Which theorem relating to parallel lines can we use to prove
that our construction is correct?
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