

Homework: Investigation 7A	Name:
	
Criteria for Success
	CP
	Honor

	· C: 1 correct answer for each lesson
· B: 2 correct answers for each lesson
· A: 3 correct answers for each lesson
	· C: 3 or some correct answers for each lesson
· B: 4 or many correct answers for each lesson
· A: 5 or all correct answers for each lesson
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If a figure maps onto
itself after reflection over
aline, then that line is a
line of symmetry for the
figure.
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10. Standardized Test Prep Reflect point R(2, ~3) over theline y = x. What are
the coordinates of the reflection image of point k?

A (-2,-3) B. (-2,3) C(-3,2) D.(2,3)

In Exercises 11-14, you are given an equation and its graph. Decide whether
each graph has any lines of symmetry. Prove your conjecture.

M.y =] 12. y=
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18 y=x?+ 20+ 1

13 y=x2+2
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16. Think of the circle Oand its chord AB as a single figure. Find all lines of
symmetry for the figure. Write the equation of each line of symmetry.





image7.png
wabits of Ming,

Understand the
problem. Why are you _
asked to assume that AB
is not parallel to lines r
and s? Can you prove the
result if AB is parallel to
lines rand 2 Try it.

The points Pand Q in the
diagram might be useful




image8.png
4. Graph AB with endpoints A(1, 2) and B(2,5).
a. Reflect AB over the line x = 3. Call its image A'B.

b. Reflect A'B’ over the line x = 6. Call its image A"
<. Find the coordinates of A', B, A", and B'.

d. Is there a single mapping that sends AB onto A’
not, explain why not.

21f so, describe it. If

5. Use coordinate methods to show that quadrilateral AA”B"B in Exercise 4 is
aparallclogram.

6. Take It Further Reflect two points Aand Bover a line r. Reflect their images
overaline s parallel to 1, producing the final image points A" and B”. Prove
that the points A, B, B’, and A” are the vertices of a parallelogram. (Exercise 4
is a specific case of this process.) Assume that AB is not parallel to rand s.

Show also that the composition of the reflections over parallel lines rand s
is a translation.

M 4s 4

A ,
S
A A

By N,

'Q
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7.

®

Here is a graph of the parabola with equation y
a. Substitute x + 3 for xin the equation

of the parabola. Graph the result.

Describe this result as a translation of

the original parabola.

=

. Predict what graph will result if you
substitute x — 2 for xin the equation.
Check by doing the substitution and
graphing. Is your prediction correct?

n

. Substitute y — 2 for yin the equation of
the parabola. Graph the result. Describe
this result as a translation of the original parabola.

d. Predict what graph will result if you substitute y + 3 for yin the

equation. Check by doing the substitution and graphing the new

equation. Is your prediction correct?

. Use this graph of the circle with equation x2 + 2 = 4.

Find at least three points on the circle. Translate the circle by each
translation below. Write an equation for the image of the circle after
each translation.

a. (0,-1) b. (0, 1) < (6,0) d. (3,4)




image10.png
9. Lookat the circle with equation x? + y2 + 2x = 3.

Find at least three points on the circle. Translate the circle by each
translation below. Write an equation for the image of the circle after
each translation.

-2 b. (0,2) € (3,0) d. (1,4)

10. Standardized Test Prep The transformation (x, ) — (x, 2a — y) defines a
reflection over the line with equation y = a. Suppose you reflect the point
F(5,3) over the line with equation y = ¢ to get the image . Then you
reflect F' over the line with equation y = d to get the image F”. What are
the coordinates of F'?

5,2(c + d) - 3)

5,2(d — ) — 3)

5,2(c + d) + 3)

A (
(
(
(5,2(d -0 +3)

B.
C
D.
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-
Try using your compass
and protractor for this
exercise.
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7. Draw AABC and a point O. Find the image of AABC aftera
counterclockwise rotation of 65° about O.
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10.

Draw a quadrilateral and a point P. Find the image of the quadrilateral after
a counterclockwise rotation of 90° with center P.

. Explain why the vertex Cof an isosceles triangle with AB as its base is a

possible center of a rotation that maps A onto B.What is the angle
of rotation?

Draw all of the lines of reflection that map a regular octagon onto itself.

Y A
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What angle will these
1wo lines form?
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11. Take It Further Here AA'B'C' is the image of AABC after a rotation about
center O. (The label for B is off of the screen.)

o

Find two lines over which a composition of reflections maps AABC onto
AABC.

12. Standardized Test Prep Rotate the letter W about a point . Which of the
following statements may NOT be true?
A. The image letter is congruent to the original letter.

B. The upper left point of the original W and the corresponding point of the
image are the same distance from the point of rotation.

C. The two angles at the bottom of the original W are congruent to the
corresponding angles of the image.

D. The original W and its image do not intersect.
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7. Does an isometry exist that maps the circle with center O1o the circle with
center O’ shown below? Explain why or why not.
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In this case ABC' and
A{BC are congruent by
S55.
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8. Consider the two triangles shown below with AB

BC=BC,and

CA=TCA.

g oo

n

a

A
A
c
B
o
B

Describe an isometry that maps AABC onto AA'BC’

‘With dynamic geometry software, construct a third triangle A, BC, as
described in the SSS proof in Example 2. Triangle A, BCis congruent
to triangle A'B'C’, with BC congruent to B'C’, and with A, lying on
the same side of BC as A. Construct A, using the property that BA, is
congruent to BA’ and CA, is congruentto C'A".

. Explain why, even if you do not use point A, your point A, always

coincides with point A.

. Try using different properties to construct A A,BCas a triangle

congruent to AA'B'C’ such that BC is congruent to B'C’ and triangle
AyBC lies on the same side of BC as triangle ABC. For example, construct
A BCas congruent to AA'B'C’ by SAS. Explain why, even if you do not
use point A, your point A, always coincides with point A.
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fp—
Remember that you
know nothing about how
AABCand AABC are
placed on the plane.
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9. Once you have the SAS criterion, you can prove the SSS criterion in
different ways. You completed one proof in Example 2. The following
outline can help you prove the SSS criterion of congruence using isometries
and the SAS criterion.

Given two triangles A ABCand AA'B'C' such that AB= A'B,BC = B
and CA = C'A’, construct a third triangle ABD such that 2 BAD = . B'
as shown below.

I

A B

D
a. Prove that there exists a rigid motion mapping AA'B'C' to AABD.
b. Prove that triangle CBD is isosceles.
c. Prove that triangle CDA is isosceles.
d. Prove that ZACB = £ ADB.
e. Prove that AABC and AA'B'C' are congruent.
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5. Complete parts (a) and (b) to show that the definition of reflection in the
lesson describes a unique reflection image.
a. Givenaline ¢ and a point Pnoton (, how many lines are there through P
that are perpendicular to €2 Explain how you know.
b. Givenaline ¢, a point P, and another line m through Pand
perpendicular to ¢, explain how you can find a point P on m such that ¢
is the perpendicular bisector of PP Is there only one such point?

6. Use the definition of reflection to prove that a segment and its reflection
image are congruent. In other words,

Show that if ¢ is the perpendicular bisector of both A4’ and BB, then
AB=AB.

7. a. Reflect AB with endpoints A(1,2) and B3, 3) over the line y = 5. Write
the coordinates of the endpoints of the image.
b. Now reflect the image of 4B over the line y = —1.Write the coordinates
of the endpoints of this new image.
¢ Describe a single transformation that maps AB onto the final image.
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8. Reflect AB with endpoints A(1, 2) and B(3, 3) over the line x = 4.
Now reflect the image over the line y = —1. Write the coordinates of the
endpoints of the image of AB after these two reflections. Describe a single
transformation that maps AB onto the final image.

9. Graph theline x + 3y = 6. Write an equation for its image after a reflection
over the x-axis.




