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Student: Class; Date

Transformations and coordinate geometry

Topic 3 Student Activity Sheet 2; Exploring OReflections and rotationsO Page1l of 6
) T(4.6)
oL
2: A(5.3)
1 P@E2)

64

1.! Using Patty Paper, reflect ! PAT across the y-axis. Label the image ! P'A'T'. What are the
coordinates of the vertices of ! P'A'T'?

2.! Write a conjecture about what happens to the coordinates of a point when you reflect it
across the y-axis.

3.! Write a conjecture about what happens to the coordinates of a point when you reflect it
across the x-axis.

4.1 Using Patty Paper, reflect ! PAT across the x-axis. Label the image ! P"A"T". What are
the coordinates of the vertices of ! P"A"T"?

o7le
agi / 2
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Date,

Transformations and coordinate geometry

Topic 3 Student Activity Sheet 2; Exploring OReflections and rotationsO Page?2 of 6
e Iy [ x ] v ]
5.1 Use the answer choices shown above to complete the following statements.
a.! A reflection across the x-axis maps the point (x,y) to the point ( , ).
b.! A reflection across the y-axis maps the point (x,y) to the point ( , )

6.! Using ordered pair rule notation, rewrite the rules you completed in question 5.

agile
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Transformations and coordinate geometry
Topic 3 Student Activity Sheet 2; Exploring “Reflections and rotations” Page 3 of 6

7. Using Patty Paper, reflect ! COT across the line y = x. Label the image ! C'O'T'. What are
the coordinates of the vertices of ! C'O'T"?

' T(39) /e
8

; 0(4.6)

L c@s)

2

8. Compare the coordinates of C and C', O and O', and T and T'. Notice what is true about
the coordinates of each pre-image (x,y) and its image (x',y’). Then use the given answer
choices to complete the following statements.

X y stay the same
-X -y are interchanged

have their signs changed

a. When the pre-image (x,y) is reflected across the line y = x, the x- and y-coordinates

of the pre-image and image

b. The ordered pair rule for a reflection across the liney = x is

oy, )-

agile
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Transformations and coordinate geometry
Topic 3 Student Activity Sheet 2; Exploring “Reflections and rotations” Page 4 of 6

9. REINFORCE Quadrilateral CDEF has the following vertices: C(1,2), D(5,3), E(5,1),
and F(3,-2).
a. Plot quadrilateral CDEF on the grid.

b. Reflect quadrilateral CDEF across the x-axis. What are the coordinates of the image?

c. Reflect quadrilateral CDEF across the y-axis. What are the coordinates of the image?

d. Reflect quadrilateral CDEF across the line y = x. What are the coordinates of the
image?

agile
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Transformations and coordinate geometry

Topic 3 Student Activity Sheet 2; Exploring OReflections and rotationsO Page5 of 6

10.Using the answer choices provided, name the transformation that goes with each ordered
pair rule. Assumeal b.

) _ reflection across the reflection across the
reflection across y =x ) -
X-axis y-axis
rotation of 1800 about doesn't match a given
(0,0) transformation

a.l(a,b)! (b,a)

b.! (a,b)! (-a,b)

c.!(a,b)! (a,-b)

d.'(a,b)! (-a,-b)

e.l(a,b)! (-b,-a)

11. REINFORCEFind the image of the point (5,8) for each transformation described.

a.! Reflection across the x-axis.

b.! Reflection across the y-axis.

o7le
agi / 2
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Transformations and coordinate geometry )
Topic 3 Student Activity Sheet 2; Exploring OReflections and rotationsO Page6 of 6

c.! Reflection across the line y =x.

d.! Reflection across the x-axis, followed by a reflection across the y-axis.

e.! Reflection across the y-axis, followed by a reflection across the x-axis.

f.! Rotation about the origin by 180;j.

agile
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Transformations and coordinate geometry ) Transformations and coordinate geometry )
Topic 3 Student Activity Sheet 3 ; Exploring OTranslationsO Pagel of 4 Topic 3 Student Activity Sheet 3 ; Exploring OTranslationsO Page?2 of 4
1.! Use this grid to complete the Patty Paper exercise below. Use the results of your Patty Paper activity from guestion 1 to answer questions 2 -4.

y m

2.1 What is the single ordered pair rule for translating point ~ A?

3.!' What are the single ordered pair rules for translating points B and C?

Overlay your Patty Paper to copy the x- and y-axes, line m, and ! ABC.
Reflect ! ABC across the y-axis. Mark the locations of A, B, and C.
Overlay your Patty Paper on the grid to find the coordinates of A', B', and C.

Reflect ! AB'C across the line x = m. Mark the locations of A", B", and C".

Overlay your Patty Paper on the grid to find the coordinates of A", B", and C".

Sketch the results from your Patty Paper on the grid, or attach your Patty Paper to this
Student Activity Sheet.

agile agile
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Transformations and coordinate geometry )
Topic 3 Student Activity Sheet 3 ; Exploring OTranslationsO

Page3 of 4

Transformations and coordinate geometry )
Topic 3 Student Activity Sheet 3 ; Exploring OTranslationsO

4.1 Complete the steps below to investigate what happens when ! A"B"C" translates

vertically.

Step 1: Draw ! A"B"C" and the LY
line y = 4 on the coordinate grid.
Label the line n. T

Step 2: Draw the reflection image 1
of 1 A"B"C" across the x-axis. n
Label the reflection image of

I A"B"C" and record the T
coordinates of the vertices D, E, 24
and F. +

Page4 of 4

8.! Fill in the blanks to complete the statements below.

In science, a vector is a quantity that has and

. A vector can also be described as a

9.! Use vector notation to describe the vector on the graph.

P'(x+h,y+k)
°

Step 3: Now reflect ! DEF across
line n to get the translation image
of 1 A"B"C". Label the translation
image ! DEF' and record the

coordinates of the vertices. 44

in

5.1 What is the ordered pair rule for reflecting A" twice to D'?

6.

What are the single ordered pair rules for translating points A", B", and C'?

~

! To compare the beginning position of ! ABCwith the ending position of ! D'E'F', write
single ordered pair rules for corresponding vertices. Then describe the translation in
words.

o7le
agi / 2
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"~ k units

h units

(x+h.1)

‘* T T T T T T T T T ™

10.Using the answer choices provided, complete the following statements.

k<0
k>0

h>0
h<o0

X +h X -h
y +k y-k

a.!l If P(x,y) is translated | h| units to the right, the signed value of his
b.l'If P(x,y) is translated | h| units to the left, the signed value of his
c.! If P(x,y) is translated | k| units up, the signed value of k is

d.!'If P(x,y) is translated | k| units down, the signed value of Kk is

e.! A single ordered pair rule for translating P(x,y) h units horizontally and k units

<hk

vertically is P(x,y) 4’>> P'( , )-

11. REINFORCEA point has coordinates (x,y). Write an ordered pair rule for a translation

that moves the point 5 units to the right and 3 units down.

agile
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Transformations and coordinate geometry Transformations and coordinate geometry
Topic 3 Student Activity Sheet 4; Exploring “Rigid and nonrigid transformations” Page Topic 3 Student Activity Sheet 4; Exploring “Rigid and nonrigid transformations” Page
10f5 20f 5

An animation of a dog is modeled in the coordinate plane with translations and

translation vectors. 3. How could you model a glider in the air circling
a point on the ground? In this example, the
glider is circling clockwise about the point on
the ground. Suppose the glider is placed in the
coordinate plane with the point on the ground
set at the origin. What transformation would . e
make the glider follow the exact path shown?

B (8,-4)

1. What is one translation vector that moves the dog along the path shown?

2. How would this vector be applied to move the dog from point A to point B?

agile agile
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Transformations and coordinate geometry )
Topic 3 Student Activity Sheet 4 ; Exploring CRigid and nonrigid transformations O Page
30of5

lowa Ao

x
T
— __O(OI,D) T A(IE,U}\' T

—

4.! Use algebra to show that AB and A'B' are parallel.

5.1 Describe the relationship between an image and its dilation.

6.! Point P(x,y) is dilated with the center at the origin by a scale factor of  s. Write an
ordered pair rule for this transformation.

7.! Point P(x,y) is transformed by a horizontal stretch with factor  a and vertical stretch with
factor b. Write an ordered pair ru le for this transformation.

agile
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Transformations and coordinate geometry )
Topic 3 Student Activity Sheet 4 ; Exploring CRigid and nonrigid transformations O
40f 5

Page

8.! Place an X in each slot in the table to decide if each transformation preserves size or
shape or neither.

Transformations Preserves size Preserves shape Preserves neither
Reflection

Rotation

Translation

Dilation

Vertical stretch

Horizontal stretch

agile
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Transformations and coordinate geometry

Topic 3 Student Activity Sheet 4 ; Exploring CRigid and nonrigid transformations O Page
50f 5

11. REINFORCEQuadrilateral ABCD is a rectangle with the coordinates of vertices shown.

12

10+

8+

.| B(2,6) C(10,6)
T AGZ2) D(10,2)

a.! Transform quadrilateral ABCD by a vertical stretch with factor 2 and horizontal
stretch with factor %2. What are the coordinates of the transformed quadrilateral
AOBOCODO?

12. REINFORCEWrite a comparison of rigid and nonrigid transformations. Include dilations,

vertical stretches, and horizontal stretches in your discussion of nonrigid transformations.
Be sure to discuss and similarities and differences.

agile
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Using congruent triangles
Topic 10 Student Activity Sheet 1; Overview
Page 1 of 3

1. REVIEW Suppose ! ABC is isosceles with AB = BC and altitude BD. Find the length of AC
and mZABC.

S5y° (3y + 10)°

A x.+1D 2x C

2. In order to find the distance across a pond, a surveyor helps a park ranger measure the
following distances to create two triangles. How can the park ranger be sure that the two
triangles are congruent?

agile
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Using congruent triangles
Topic 10 Student Activity Sheet 1 ; Overview
Page?2 of 3

3.! What does CPCTC stand for?

4.1 In the box to the left draw ! CEA and in the box to the right draw ! CDB

agile

4 ®
M ,Ild Copyright Agile Mind, Inc. ! Content copyright Charles A. Dana Center, The University of Texas at Austin

Student:

Class; Date

Using congruent triangles

Topic 10 Student Activity Sheet 1 ; Overview

Page3 of 3

Fill in the blanks in the table with the abbreviations of the congruent triangle postulates.

AN AN
AN

If three sides of one triangle are congruent
to three sides of another triangle, then the
triangles are congruent.

If two sides and the included angle of one
triangle are congruent to two sides and the
included angle of another triangle, then the
triangles are congruent.

A AN

If two angles and the included side of one
triangle are congruent to two angles and the
included side of another triangle, then the
triangles are congruent.

A AN

If two angles and a nonincluded side of one
triangle are congruent to two angles and a
nonincluded side of another triangle, then
the triangles are congruent.

[ ]

agile

If the hypotenuse and a leg of one right
triangle are congruent to the hypotenuse
and the corresponding leg of another right
triangle, then the triangles are congruent.
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Using congruent triangles . ) Using congruent triangles . )
Topic 10 Student Activity Sheet 2 ; Exploring OUsing CPCTCO Page1l of 6 Topic 10 Student Activity Sheet 2 ; Exploring OUsing CPCTCO Page?2 of 6

1.1 REINFORCE  Given: NO! MP, NO! MP

— — ) Prove: ! NI'! P
REINFORCE Suppose you want to prove AD! DC. These two segments are parts of which two
i ? . " .
triangles a.! To complete this proof, first mark all the congruent parts on the diagram.
8 Based onyour markings, which triangles are congruent, and why? How can you
use these triangles to prove ! N! | P?
N > (o]
A D C >
M P
b.! Complete the proof by filling in the blanks. N °

| Given: NO! MP, NO! MP

Prove:! N!! P
M P
Statements Reasons
1.NO! MP 1. Given
2. I NOM! I PMO 2.
3. NO! MP 3.
4. MO! MO 4.
5.INOM ! ! PMO 5.
6.!NI'lP 6.
1
agile agile
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Using congruent triangles . ) Using congruent triangles . )
Topic 10 Student Activity Sheet 2 ; Exploring OUsing CPCTCO Page3 of 6 Topic 10 Student Activity Sheet 2 ; Exploring OUsing CPCTCO Page4 of 6
2.1 REINFORCEComplete the proof by choosing statements from the list below and filling in 3.! Mark the congruent parts of the triangles and complete the proof.
the steps of the proof in the correct order.
SAS Reflexive ! ABD" ! CBD Def " bis. ASA
Statements: TA" I C 'ABD" ! DBC CPCTC Given Symmetric
‘ MO! M_O‘ I NOM" ! PMO’ N_O!WD‘ I NMO" ! POM’ IN" P’ NM||OP ‘ ANOM = APMO 1
N o
Given: NM||OP, ! N! I P 8 c
Prove: NO! MP
M P
Statement Reasons D
1 m”@ 1. Given
. Statements Reasons
2. 2. If parallel lines are cut by a transversal,
then alternate interior angles are congruent. —_—
: 1. BD bisects £ABC and ZADC 1.
3. 3. Given
4 4. Reflexive property of congruence 2. £ABD = £CBD; 2
' ' <ADB =~ «BDC
5. 5. AAS —— —
3.BD=B 3. property
6. 6. CPCTC
4. 4.
7. 7. If the alternate interior angles are
congruent, then the lines are parallel. : 5
1
!
agile agile
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Using congruent triangles . )
Topic 10 Student Activity Sheet 2 ; Exploring OUsing CPCTCO Page5 of 6

4.1 Mark the congruent parts of the triangles and complete the proof.

Given ASA Postulate ! BCA" | DCE CPCTC ! ACB" | ECD
AE bisects BD BC! CD AC! CE DB bisects AE
D
A
C

Given: ZB = £D; AE bisects BD
Prove: DB bisects AE

Statements Reasons

4B =~ «D

Given

Def. of segment bisector

Vertical angles are congruent.

Def. of segment bisector

agile
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Using congruent triangles . )
Topic 10 Student Activity Sheet 2 ; Exploring OUsing CPCTCO Page6 of 6

5.1 REINFORCEGiven! ABC" ! DEF, name all of the corresponding parts you could prove
congruent using CPCTC.

agile
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Using congruent triangles . )
Topic 10 Student Activity Sheet 3; Exploring Olsosceles triangle theoremO Pagel of 5

1.! List the isosceles triangles conjectures you made in the topic Properties of a Triangle.

2.! REINFORCEIf the vertex angle of an isosceles triangle has a measure of 50;, what are
the measures of the two base angles? Explain your solution.

agile
Mi
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Using congruent triangles . )
Topic 10 Student Activity Sheet 3; Exploring Olsosceles triangle theoremO Page?2 of 5

B

3.! Complete this proof of the Isosceles Triangle Theorem.

| AD=DC| CPCTC | reflexive | AB =BC|symmetric | SSA | midpoint | SsS |

Given: AB = BC Draw BD, a median
of AABC.
Prove ZA = «C
D is the

BD = BD by the
]

of AC by the definition

of a median. ﬂven. .
) property of equality.
AABD = ACBD by the T
] (i
by the definition I:]
of a midpoint. postulate.

agile
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Using congruent triangles . )
Topic 10 Student Activity Sheet 3; Exploring Olsosceles triangle theoremO Page3 of 5

a.! Decide if each of the following triangle congruence statements
is true or false. Explain your reasoning.

A C
! ABC"  ABC
! ABC" I CBA
! ABC" | BAC

b.! Which one of the true triangle congruency statements above can be used to prove the
Isosceles Triangle Theorem? Explain your reasoning.

agile
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Using congruent triangles . )
Topic 10 Student Activity Sheet 3; Exploring Olsosceles triangle theoremO Page4 of 5

agile
Mi

4.1 Parts a and b below guide the proofs for the remaining isosceles triangle conjectures.

a.! Complete the proof of the third conjecture: ~ BDbisects £ ABC.

Definition

‘CPCTC‘ ! DAB'! DBC | BDbisects ! ABC | of midpoint

’ !'ABD'! CBL ’ Given

SSS ‘

Given: AB = BC and BD is the median of AC.
Prove: BD bisects ZABC.

A D C
Statements Reasons

1. AB =BC 1.

_2_.__8—5 is the median of 2

AC. '

3 3. Median of isos. /\forms two

' ~ As.
4, £ABD =~ «CBD 4.
5. 5. Def. of £ bisector

d Copyright Agile Mind, Inc. ! Content copyright Charles A. Dana Center, The University of Texas at Austin
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Using congruent triangles . )
Topic 10 Student Activity Sheet 3; Exploring Olsosceles triangle theoremO Page5 of 5

9.! REINFORCEGiven the triangle below with the angle measures shown, rank the side
lengths in order from smallest to greatest.

o7le
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Using congruent triangles . )
Topic 10 Student Activity Sheet 5 ; Exploring OOverlapping trianglesO Pagel of 3

C

Given: AD = BE, CD = CE
Prove: «.CEA =~ «CDB

A B

1.! Consider the proof set up above. What triangle congruence would help you prove the
statement?

2.! Redraw the triangles so they do not overlap. On the two new triangle diagrams, mark the
congruences given in the proof setup, as well as the two angles you know are congruent
by the Reflexive Property.

Cc

3.! Based on the given information, which triangle congruence postulate will you use to
prove ! CEA" | CDB?

o7le
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Using congruent triangles . ) Using congruent triangles . )
Topic 10 Student Activity Sheet 5 ; Exploring OOverlapping trianglesO Page?2 of 3 Topic 10 Student Activity Sheet 5 ; Exploring OOverlapping trianglesO Page3 of 3

4.1 Now write a formal proof.

Given: AD = BE, CD = CE REINFORCE Given: AD! BC, and " DAB#" CBA A B

Prove: ! AXBis isosceles
Prove: ~CEA = ~«CDB

/CA\ / ;A\
/ \ / ‘ / \ D
D E D E D E
F
A A" B B
agile agile
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Polygons and special quadrilaterals Polygons and special quadrilaterals
Topic 17 Student Activity Sheet 1 ; Overview Topic 17 Student Activity Sheet 1 ; Overview
Pagel of 3 Page?2 of 3

1.! Consider the sets of images.

a.! What title would you give each set of images? 2.1 Fill in the blanks below to show your understanding of the parts of a polygon.

c

O % : D
% <7 .

b.! Name the polygon.

c.! Name a side.

b.! Write the definition of a polygon. d.! Name an interior angle.

e.! Name a diagonal.

agile agile
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Student: Class; Date

Polygons and special quadrilaterals
Topic 17 Student Activity Sheet 1 ; Overview
Page3 of 3

3.! Name the following polygons.

3 sides @ sides 5 sides © sides @ sides

® sides ®sides 10 sides @ sides

4.1 Write a definition of a regular polygon.

5.! Draw a regular polygon. Then draw an irregular polygon with the same number of sides.

®
M ,nd Copyright Agile Mind, Inc. ! Content copyright Charles A. Dana Center, The University of Texas at Austin

Student: Class: Date

Polygons and special quadrilaterals
Topic 17 Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon”
Page 1 of 5

1. Divide each polygon into non-overlapping triangles. What pattern do you see?

Sides = Sides = |:]
Triangles = Triangles = I:]

{ N A \
/ \ o]

\/ / \\

A= ()
L A

2. Write a formula for the sum of the interior angles of a polygon with n sides.

®
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Student: Class: Date. Student: Class: Date.

Polygons and special quadrilaterals Polygons and special quadrilaterals
Topic 17 Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon” Topic 17 Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon”
Page 2 of 5 Page 3 of 5
3.! Use what you know about regular polygons to find the measure of each interior angle of 4.1 REINFORCE A soccer ball consists of a pattern of regular
the regular polygons listed in the chart. What do you notice? pentagons and regular hexagons (as shown). Explain why this
pattern cannot be used to tile a flat surface.
Regular Polygons
Sum of interior angle | Measure of each interior
Number of 1
sides measures _ angle
(in degrees) (in degrees)
3
4
6
8
10
20
100
1000
agile agile
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Student: Class: Date. Student: Class: Date.

Polygons and special quadrilaterals Polygons and special quadrilaterals
Topic 17 Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon” Topic 17 Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon”
Page 4 of 5 Page 5 of 5

5.1 Show algebraically why the exterior angles of a polygon add up to 360°.

6.! Fill in the blanks to describe the regular nonagon shown.

a.! Sum of the measures of the interior angles:

b.! Measure of each interior angle:
c.! Sum of the measures of the exterior angles:

d.! Measure of each exterior angle:

7.! REINFORCE Find the measure of each interior and exterior angle (one at each vertex).

Angle Interior Exterior
A 60°
B
C 135°
D 61°
E 65°
F 125°
Total
agile agile
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Polygons and special quadrilaterals ] Polygons and special quadrilaterals ]
Topic 17 Student Activity Sheet 3; Exploring OSpecial quadrilateralsO Pagel of 4 Topic 17 Student Activity Sheet 3; Exploring OSpecial quadrilateralsO Page? of 4
1.! Write a definition of a parallelogram. 4.1 What conjectures can you make about the sides, angles, and diagonals of a parallelogram?

2.1 What symmetry does a parallelogram have?

3.! Draw a scalene triangle. Find a rotation that will create a parallelogram from the pre -
image and image of the rotation.

agile agile
®
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Student: Class: Date. Student: Class: Date.

Polygons and special quadrilaterals Polygons and special quadrilaterals
Topic 17 Student Activity Sheet 3; Exploring “Special quadrilaterals” Page 3 of 4 Topic 17 Student Activity Sheet 3; Exploring “Special quadrilaterals” Page 4 of 4
REINFORCE Fill in the missing statements and reasons in the following proof. 5. List the diagonal properties of each shape.
B F C Parallelogram
2
3 Given: ABCD is a parallelogram
Rectangle
#3 " #4
4 [
1 Prove: AE " FC
A
E D
Statements Reasons Square
1. ABCD is a parallelogram. 1.
— Isosceles trapezoid

2. AB! CD 2.

3. 1" 2 3.

4. 4. Given

5. 'ABE" ! CDF 5.

6. 6. CPCTC

agile agile
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Polygons and special quadrilaterals )
Topic 17 Student Activity Sheet 4 ; Exploring OCoordinate proofsO Page1l of 2

1.! REVIEW Use this polygon to answer the following questions.

a.! Find the midpoint of E.

b.! Find the slope of each of the four sides.

c.! Are any of the slopes the same? If so, what does this tell you about those sides?

d.! Find the length of each of the sides. Then, name any sides that have the same length.

o7le
agi / 2
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Polygons and special quadrilaterals )
Topic 17 Student Activity Sheet 4 ; Exploring OCoordinate proofsO Page?2 of 2

2.! Sketch quadrilateral ABCD, where Ais (2,1), B is (4,2), Cis (3,4), and D is (1,3).

6+

3.! Using the distance formula, find the length of each side of quadrilateral ~ ABCD.

4.! What algebraic relationship do perpendicular lines have?

o7le
agi / 2
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April 30th

Answer Sheets Topic 3 SAS 2
Transformations and coordinate geometry

Topic 3 Student Activity Sheet 2; Exploring “Reflections and rotations”

Page 1 of 2

T(-4.6)
A'(-a,A

T(4,6)

A(s.a)

P(32)

L

5.a)(1,-")

b.(-1,"§

When you reflect a point across the y-axis, the x-coordinates change signs.
When you reflect a point across the ! -axis, the " -coordinates change signs.

6 .T(AG)
4
o
pe A(5,3)
P(32)
» P"(3,-2) i
-2 o A"(5-3)
°
-4
64 T'4-6)e
6.A) (xy)! (x-y) Db)xy)! (xy)

agile
Mind

8. A) are interchanged.

B) (xy)! (yx)
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April 30th

Answer Sheets Topic 3 SAS 2

Transformations and coordinate geometry

Topic 3 Student Activity Sheet 2; Exploring “Reflections and rotations”

Page 2 of 2

$%#1) ANSWER SHOWN ON GRAPH ABOVE B)C'(1,-2),D’(5,-3),E’(5,-1),F(3,2)
0 &(-1,2),('(-53),) '(-51),*'(-3-2) D) &(2,1),('(3,5),) '(L.5),*'(-2,3)

" R+, /$%+.000 923 $ AS(P(#,-1$%+.00$° ,5($88-B $
SESSERFYH,-13%+.00$, 5 533638 7& %,-/$)$ 18 F(9(03%4.5$ T ;"H S
SSSEREBAL 1 S=96,F5$%$95> (15, %6/0). =%,/
#
11.a) (5,-8) b) (-5,8) €)-5,-8) f) (-5,-8)

c) (8,5) d) (-5-8)

agile
Mind
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May 1st
Answer Sheets SAS 3

Transformations and coordinate geometry
Topic 3 Student Activity Sheet 3; Exploring “Translations”

Page 1 of 2

Completed Patty Paper activity should look like this:

y m

x

c(2:1) cz-1) | s
A 2)) r& A;m

AC4,3) A'(4,3) |A(E,3)

2. Ais (-4,-3) (6. -3)

3. Bis(-1,-2) > (9,-2) Cis (-2, -1) > (8,-1)
4.

Complete the steps below to investigate what happens when AA"B"C" translates
vertically. [EX2, pages 5 and 6]

Step 1: Draw AA"B"C" and the
line y = 4 on the coordinate grid.
Label the line n.

Step 2: Draw the reflection image
of AA"B"C" across the x-axis.
Label the reflection image of
AA"B"C" and record the
coordinates of the vertices D, E,
and F.

Step 3: Now reflect ADEF across
line n to get the translation image
of AA"B"C". Label the translation
image AD'E'F' and record the
coordinates of the vertices.

5. Point A” moved to D and D’ in the following way: (6, -3) = (6,3) >(6,5)
agile
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May 1st
Answer Sheets SAS 3

Transformations and coordinate geometry
Topic 3 Student Activity Sheet 3; Exploring “Translations” Page 2 of 2

6. The single ordered pair rule for translating point A" to D' is (6,-3) = (6,5). The rule for B" to E'
is (9,-2)> (9,6) and the rule for C" to F'is (8,-1) = (8.,7).

7. A(-4,-3) 2 D'(6,5); B(-1,-2) = E'(9,6); C(-2,-1) = F'(8,7) Each vertex of AABC is translated 10
units horizontally and 8 units vertically.

8. Magnitude; direction. Directed line segment

9.
Use vector notation to describe the vector on the graph. [EX2, page 9]
y
P(xehysk)
°
/ k units p_ian_pr
hunts | ony
25 AL A e
(hk)
P(x,y)—— P (x+ hy+ K.
10.a)h>0 b h>0 k>0 dk<0 e)
11.
5
(x.y) > (x+5,y-3)or (xy) (x+5,y-3)
agile
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May 4t
Answer Sheets SAS 4

Transformations and coordinate geometry

Student Activity Sheet 4; Exploring “Rigid and nonrigid transformations” Page 1 of 1

1.! Some possible answers: <2, -1>, <4,-2>, <8,-4>

2.1 Answers will cary depending on vector given in question 1. The answer below corresponds
to the vector <2,-1>. The transformation would have to be repeated four times.

A 270° clockwise rotation would cause the glider to follow this path. 270° out of 360° is
three-fourths of a complete rotation. The glider stops three-fourths of the way around the

3!

circle.
4.
o b-0_ b
has sl =2=9__52
AB has slope m,, 0-aa
o (b+d)-d_ b
I _(brd)-d__b
A'B’ has slope m, 0-a P
AB and A'B are pardllel because they have the same slope.
5.1 A dilation is a transformation that scales an image by a scale factor. The ratios of the

lengths of the corresponding sides of the triangle are equal, so the side lengths are
proportional. The measures of corresponding angles are equal. The original image and the
dilated image are similar.

P(x.,y) > P(sx, sy)
P(x,y) > P'(ax, by)

Transformations Preserves size Preserves shape Preserves neither
Reflection v v

Rotation v v

Translation v v

Dilation v

Vertical stretch v

Horizontal stretch v

11. @) I"HS% ()" 4SS (+"#,%6$ (-"H %&

12. ./0123/4"(5346274(6899(:57;<(1346274(4=>091(?>83/(>0/(/=5/(3>378@81(
((((T534A>7B5/8>34(1>(3>/(?72427:2(48C2(531(4=572<(-895/8>34(?72427:2(4=5?2(D0/(3>/(
(((WBC28@92(B2540724(572(594>(?72427:21(83(1895/8>34<(E27/8FF§(531(=>78C>3/59(
((@(72/F=24(184/>7/(/=2(8B5@2<(

agile
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May 5th-

Answer Sheets SAS 1

Using congruent triangles
Topic 10 Student Activity Sheet 1; Overview

Page 1 of 1
1.
Xel=2x 5y=3y+10

¥ -2x+1=0 2y=10

(x-1)(x-1)=0 y=5
x=1 mMZABC = (5y + 3y + 10)°

AC=x +1+2x mZABC = (5(5) + 3(5) + 10)°
AC=1+1+2 mZABC = 50°
AC = 4 units

2. The surveyor and park ranger have measured the two pairs of sides and found that they are the
same length, so each pair of sides is congruent. The included angles are congruent because they
are vertical angles. Therefore, the park ranger can say that the two triangles are congruent by

SAS.

3. Corresponding Parts of Congruent Triangles are Congruent.

c

>
©

c

agile
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SN
A

If three sides of one triangle are congruent
to three sides of another triangle, then the
triangles are congruent.

If two sides and the included angle of one
triangle are congruent to two sides and the
included angle of another triangle, then the
triangles are congruent.

If two angles and the included side of one
triangle are congruent to two angles and the
included side of another triangle, then the
triangles are congruent.

If two angles and a nonincluded side of one
triangle are congruent to two angles and a

nonincluded side of another triangle, then

the triangles are congruent.

If the hypotenuse and a leg of one right
triangle are congruent to the hypotenuse
and the corresponding leg of another right
triangle, then the triangles are congruent.



May 6t
Answer sheets SAS 2

Using congruent triangles

Topic 10 Student Activity Sheet 2; Exploring “Using CPCTC”

Page 1 of 2

REINFORCE Suppose you want to prove AD=DC. These two segments are parts of which

two triangles?

These segments are parts of AABD and ACBD.

B,
A ] c
1. A)

Mark NO =MPfrom the given. Mark ZNOM
=2PMO because they are alternate
interior angles from parallel lines cut by a

triangles share this segment. This makes
ANOM = APMO by SAS. This means that 2N 4

B)

Statements

Reasons

1. NOPNP

1. Given

2. ZNOM = ZPNO

2. TF parallel lnes are cut by a fransversal,
then alt. in.

3. Given

4 Reflexive propery of congruence

5.5A5

6.cpcTC

2P by CPCTC.
2. 3.
A c
Statement
1. NMPOP
2. ZNMO = ZPOM R Reasons
1. BD bisects ZABC and ZADC . Given
3. 4N = 2P
2. ZABD = £CBD; £ADB = £BDC 2. Def £ bis.
4. MO=MO o
3.BD=BD 3. Reflexive property
5. ANOM = APMO
+.[ AaBD = Acep | A |
6. Z/NOM = PMO
_ s aa=c wac |
7. NOPMP
agile
. d@
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Answer sheets SAS 2

Using congruent triangles

Page 2 of 2

Topic 10 Student Activity Sheet 2; Exploring “Using CPCTC”
4.

D
A
- — c
Given: £B = £D; AE bisects BD
Prove: DB bisects AE
E
B

Statements Reasons

TD | Def. of segment bisector
Vertical angles are congruent.
[ |
o]
Def. of segment bisector

3l
0
®
!

Using CPCTC (the definition of congruent triangles):
mZA =msD; mB = msE: m£C=mF.
AB =DE; BC =EF;AC =DF.

agile
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Answer Sheets SAS 3
Using congruent triangles

Topic 10 Student Activity Sheet 3; Exploring “Isosceles triangle theorem”

Page 1 of 1

1. The base angles of an isosceles triangle are congruent. BD is the perpendicular bisector of AC. BD

bisects ZABC. AABD = ACBD.

2. 3.

Given: AB = BC

Prove ZA = £C

Draw BD, a median
of AABC.

May 8t

ANSWER SHEETS SAS 5

Using congruent triangles

TOPIC 10 Student Activity Sheet 5; Exploring “Overlapping triangles” Page 1 of 1

1. If you could show that ACEA = ACDB , you could use CPCTC to prove 2CEA = 2CDB .
2

c 3

A\ A
o

A B

A

3. You can use SAS, because CE = CD and 2C = £C . You will have to use the Segment Addition
Postulate to show that AC = BC.

Dis the
o [T midpomt [ BD - BD by the
\ of AC by the definition s Given. refiexivel
Because the triangle is isosceles, the two base angles are congruent and will have the i "of a median. T S e
same measure. Let x be the measure of each base angle. Use the Triangle Sum i
‘Theorem to set up an equation. i o o ABD = ACBD by the
x+x+50 = 180 w‘hw ” [s LA=/Cby
- i the definition crcre
2 = 0 L ks =
x = 65
Therefore, each base angle measures 65°.
True AABC =AABC ¢ ‘C
By the Reflexive Property, a triangle is congruent o itself.
True AABC = ACBA
From the triangle congruence statement, the corresponding sides are as follows:

AB and CB: BC and BA: AC and CA. The order in which we name a segment does
not matter. AC and CA are the same segment and congruent by the Reflexive
Property.

AB = CB and BC = BA because these are the congruent sides of the isosceles
triangle. Therefore, the triangle congruence statement is true by SSS.

False AABC = ABAC

From the triangle cong statement, the ponding sides BC and CA
would need to be congruent. However, these are not congruent, based on the
diagram. Therefore, in the order written, this is not a true congruence statement.

AABC = ACBA can be used to prove the Isosceles Triangle Theorem because, given

the correspondence as written, ZA = £C by CPCTC.

Statements Reasons

2. BD is the median of
= 2.

AC. Given

3.[  AABD = ACBD i MAegian of isos. /\forms two
5.| BD bisects ZABC | 5. Def. of £ bisector

agile
M

9.

AB< AC<BC
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4.
Statements Reasons
1.AD = BE.CD = CE 1. Given
2.AD+CD =BE+CE 2. Addition Property of Equality
3. AD + CD = AC,BE + CE = BC 3. Segment Addition Postulate
4. AC =BC 4. Substitution
5.4C = «C 5. Reflexive Property of Congruence
6. /ACEA = /\CDB 6. SAS Triangle Congruence Postulate
7. .CEA = «CDB 7. CPCTC
A B A B
D Cc
1. AD=BC, /DAB = /CBA 1. Given
2. AB=AB 2. Reflexive
3. ADAB = ACBA 3. SAS
4. ZABD =/BAC 4. CPCTC
5. AX=BX 5. Converse Isosceles Triangle Theorem
6. AAXB is isosceles 6. Definition of isosceles triangle
agile
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ANSWER SHEETS SAS 1

Polygons and special quadrilaterals

Topic 17

Student Activity Sheet 1; Overview Page 1 of 1

o

agile

Mind®

. A) Left picture - Polygons, Right picture - Not polygons

B) A polygon is a plane figure made up of line segments that intersect only at their
endpoints and form a closed figure.

. a)A,B,C,D,E,orF

b) Sampel answer: ABCDEF

c) AB,BC, CD, DE, EF, or AF

d) A, ¢B, «C, 4D, 2E, or £F

e) Same answers: AC, EB, FC, DA

. 3 =triangle, 4 = quadrilateral, 5 = pentagon, 6= hexagon, 7 = heptagon, 8= octagon, 9

= nonagon, 10= decagon, 12= dodecagon
A regular polygon is a polygon that is equilateral and equiangular
Drawings will vary

Copyright Agile Mind, Inc. ® Content copyright Charles A. Dana Center, The University of Texas at Austin

May 13t
ANSWER SHEETS SAS 2

Polygons and special quadrilaterals

Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon”

Page 1 of 2

2.
3.

4.

agile

Mind®

Sides = 5 Sides = 8
Triangles = 3 Triangles = 6

\ / \ Tramion= 10

~_ e
Sides = 4

g

N /

The number of triangles is two less than the number of sides.

Sum of the measures of the interior angles of a polygon = (n - 2)180°

R r Pol
Number of | SUm or'n'e"alseurdz; angle | Measure o;negzh interior
sides (in degrees) (in degrees) |
3 180 ‘ 60
4 360 | 9
6 720 | 120
8 1,080 | 135
10 1,440 ‘ 144
20 3,240 | 162
100 17,640 | 176 .4
1000 179,640 [ 179.6

As the number of sides increases, the angle measure increases. The interior angle
measure is getting closer to 180°,

The interior angles of the two regular hexagons and the regular pentagon add up to less than 360°
(108° + 120° + 120° = 348°) when arranged around a single point on a flat surface. This tiling
arrangement only works in 3-dimensional space
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Polygons and special quadrilaterals
Student Activity Sheet 2; Exploring “Interior and exterior angles of a polygon”

Page 2 of 2

5.

Sum of interior Z s

6. a) 1260-degree

7.

agile

Mind®

(n—2) 180"

180°n — 360°

+ Sum of exterior Z s = 180°n

+ Sum of exterior Z s = 180°n

+ Sum of exterior Z s = 180°n

0 + Sum ofexterior Zs = 180°n — 180°n + 360°

Sum of exterior Z s

b) 140 degrees

3600

c) 360 degrees

Angle Interior Exterior

A 120° 60°

B 106° 74°

C 135° 45°

D 119° 61°

E 115° 65°

F 125° 55°
Total 720° 360°

d) 40 degrees
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May 17
ANSWER SHEETS SAS 3

Polygons and special quadrilaterals
Student Activity Sheet 3; Exploring “Special quadrilaterals”

Page 1 of 1

1. A parallelogram is a quadrilateral with two pairs of parallel sides.
2. Parallelograms have point symmetry, which is 180 degrees rotational symmetry.

3.

agile

Mind®

The opposite sides of a parallelogram are congruent.

The opposite angles of a parallelogram are congruent.

The consecutive angles of a parallelogram are supplementary.
The diagonals of a parallelogram bisect each other

Statements Reasons

1. ABCD is a parallelogram. 1. Given

— — 2. Opposite sides of a parallelogram are
2. AB=CD congruent.
3. A=0 3. Opposite angles of a parallelogram are

congruent.
4., /3=/4 4. Given
5. AABE = ACDF 5. ASA
6. AE=FC 6. CPCTC
Diagonals bisect
Rectangle Diagonals bisect  Diagonals =

/Rhombus; Diagonals bisect  Diagonals L

Square Diagonals 1 Diagonals =

Diagonals bisect

Isosceles trapezoid Diagonals =

Copyright Agile Mind, Inc. ® Content copyright Charles A. Dana Center, The University of Texas at Austin
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lygons and special quadrilaterals
dent Activity Sheet 4; Exploring “Coordinate proofs”

Page 1 of 1
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. a) the midpoint of AB is (2.4)

3
b) mg=1 My =-5 mg =1 m_=-_
¢) Yes, AB and CD have the same slope: therefore, AB and CD are parallel

d)AB=4ﬁ BC=V13 ¢D=3V2 AD=+13; BC=AD

C(3.4)

D(1,3)

B(4.2)

A2,1)

- | |
T T
A 1 2 3 4

AB=BC=CD= AD = \5

.
¥

The slopes of perpendicular lines are negative reciprocals of each other. Another way of saying this

is that the product of the slopes of perpendicular lines is -1.
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