Name:

Lesson 2.01
Congruent Parts

Geometry GT

Analyze

What do you notice? What do you wonder?

F, Q
A

S R

P, R
C

s’ Q'

Explore

In the figure, AABC is congruent to ADEF.

A. Find a rigid transformation that takes AABC to ADEF.

RI

R!
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LESsoON 2.01 CONGRUENT PARTS GEOMETRY GT

B. What is the image of segment BC after that transformation?

C. Explain how you know those segments are congruent.

D. Justify that /ABC = /DEF.

For each figure, draw additional line segments to divide the figure into two congruent polygons. Label any
new vertices and identify the corresponding vertices of the congruent polygons.

C

Theorem

If two figures are congruent, then corresponding parts of those figures must be congruent.
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LESsoON 2.01 CONGRUENT PARTS GEOMETRY GT

Discuss

Here are three triangles.

4.3

5.9 4.3 4.3 5.9

46° Q
- ‘
A 15 K 5.9

e

A. AACE is congruent to which triangle? Explain your reasoning.

B. Describe a rigid transformation that takes AACFE to that triangle. Draw each step of the trans-
formation.

Demonstrate

Each pair of figures is congruent. Decide whether each congruence statement is true or false.

F
A M
E L
B Y;
A [ED %
J
X

AABC = AFED PZJM = LYXB
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Q A
I B T
I& ’ S
K P
L ¢ D R
S R @
AJKL = AQRS ABCDE =~ PQRST

Practice

1. Triangle AFGH is the image of isosceles triangle AFEH after a reflection
across segment HF'. Select all the statements that are a result of corresponding E
parts of congruent triangles being congruent.

A. EFGH is a rectangle
B. EFGH has 4 congruent sides

C. Diagonal FH bisects angles /EFG and /EHG H P

D. Diagonal FH is perpendicular to side FE

E. Angle /FFEH is congruent to angle /FGH

G
2. Figure M BJKGH is the image of figure AFEKJB after being rotated
90° counterclockwise about point K. Draw a segment in figure AFEKJB
to create a quadrilateral. Draw the image of the segment when rotated A F
90° counterclockwise about point K. Write a congruence statement for
the quadrilateral you created in figure AFFKJB and the image of the
quadrilateral in figure M BJKGH.
F K G
B J
M H
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3. Triangle AHEF is the image of triangle AFGH after a 180° rotation about E
point K. Select all statements that must be true.

A. AFGH = AFEH F
B. AEFH =~ AGFH

C./KHE = /KFG

D. /GHK ~ /KHE

E. FH =2 FG

F. GH = EF

4. Triangle AA'B'C’ is a reflection of triangle AABC across line
. Justify why B7>' is the angle bisector of angle /ABA’. B=pg

A A
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Lesson 2.02
Congruent Triangles

Geometry GT

Recall

If triangle AABC is congruent to AA’B'C’...

A. What must be true?

B. What could possibly be true?

C. What definitely can’t be true?

Explore

Draw AABC with the following measurements:
e m/A=40°
e m/B =20°

m/C = 120°

e AB = 5cm
o AC =2cm
e BC =3.7cm

Highlight each piece of given information that you used. Check your triangle to make sure the remaining
measurements match.
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Discuss

Kenan was attempting to draw a triangle that Josh drew without looking at it.

B

A 3.6 C

Kenan asks, ”can I have two sides and an angle?” Josh said the sides were 3.2cm and 3.6cm, and the angle
was 50°.

3.2
50°

3.6

Is Kenan’s triangle congruent to Josh’s triangle? Did Kenan do anything that didn’t match Josh’s description?
How could Kenan have been more specific in his request?

3.2

50°

3.6
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Demonstrate

Draw a triangle with the following measurements:

o m/A = 143°
e m/B =16°
e m/C =21°

Compare your triangle with a neighbor’s. Are they congruent?

What additional information might you need?

Practice

1. Triangle AABC is congruent to triangle AEDF. Thus,
there is a sequence of rigid motions that takes AABC to A

AEDEF. Select all true statements after the transformation. E
A. /A coincides with /F
B F
B. /B coincides with /D D

C. AC coincides with EF "
D. BC coincides with ED
E. AB coincides with ED

2. Sketch the unique triangles that can be made with angles measuring 40° and 100° and side length 3. How
do you know you have sketched all possibilities?
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3. In the figure, AABC =2 AZXY. Describe a sequence of rigid motions A

X
that will take AABC onto AZXY. i:
Z
Y

C

4. Match each statement using only the information shown in the pairs of
congruent triangles.

A. In the two triangles there are three pairs of congruent sides y
B. The two sides and the included angle of one triangle are congruent

to two sides and the included angle of another triangle

C. The two angles and the included side of one triangle are congruent

to two angles and the included side of another triangle

5. What is the least amount of information that you need to construct a triangle
congruent to this one?

L
/ K
J
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Name:

Lesson 2.03
Deep Dive: Evidence for Proofs

Geometry GT

Theorem

If two segments have the same length, then they are congruent.

Task #1

In a triangle, a ray from a vertex is both an angle bisector and a perpendicular bisector.

A

In the figure, what information must be true? Include an explanation with each piece of information.
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Task #2

A triangle is rotated 180° around the midpoint of one of the sides.

D

In the figure, what information must be true? Include an explanation with each piece of information.
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Name:

Lesson 2.04
SAS Congruence

Geometry GT

Recall

A triangle has an angle measuring 35° and a side adjacent to the angle with a length of 3cm. Can you create
two triangles with those measurements that are not congruent?

Explore

Two triangles have two pairs of corresponding sides congruent, and the corresponding angles between those
sides (known as an included angle) are congruent. Sketch two triangles, ALMN and APQR, such that
LM =~ PQ, LN = PR, and /L= /P.

Use a sequence of rigid motions to take ALM N onto APQR. Draw each image in a different color.
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Try to draw a third triangle, AXY Z, that is not congruent to ALMN and APQR.

Theorem

Side-Angle-Side Triangle Congruence Theorem: in two triangles, if two pairs of corresponding sides are
congruent, and the corresponding pair of included angles are congruent, then the two triangles are congruent

Definitions

Isosceles triangle: a triangle with two congruent sides
Auxiliary line: an additional line drawn to reveal information

Discuss

Prove that if a triangle is isosceles, then the base angles are congruent. Starting with an isosceles triangle,
draw an auxiliary line to create two triangles and use the SAS Triangle Congruence Theorem.

B
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Theorem

Isosceles Triangle Theorem: in an isosceles triangle, the angles opposite the congruent sides are congruent

Demonstrate

It follows from the Side-Angle-Side Triangle Congruence Theorem that if the length of two sides of a triangle
are known, and the measure of the included angle is known, then there can only be one possible length for
the third side.

Suppose a triangle has sides of lengths 5cm and 12cm. What is the longest the third side could be? What is
the shortest it could be?

Practice

1. Malachi is attempting to prove that quadrilateral ABCD is a parallelogram. He knows that AB = DC
and ZABC = /ADC. Can he use the Side-Angle-Side Triangle Congruence Theorem to say that AABC =
AADC since AC = AC? Why or why not?
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2. Conjecture: if a point is on the perpendicular bisector of a segment, then that point must be equidistant
from the endpoints of the segment.

A. Sketch and label a diagram of the situation. Mark any information you know, such as segments
and angles being congruent.

B. Find (or add auxiliary lines to find) two triangles that appear congruent. Shade them in using
different colors.

C. Do you have enough information to prove that the two triangles are congruent? Explain.

3. For each of the figures below, identify what additional information you would need to use the Side-Angle-
Side Triangle Congruence Theorem.
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Name:

Lesson 2.05
AAS/ASA Congruence

Geometry GT

Analyze

What do you notice about the angles and sides in the two triangles below? What do you wonder?

F
C
4 4.6
4 9.7
10° A
A A B D 4 E

Theorem

In a triangle, the greater side is opposite the greater angle. Conversely, the greater angle is opposite the
greater side.

Explore
Triangle AABC has the following characteristics:
e m/A=30°
e m/B = 95°
e AB =90 mm
e BC =55 mm
AC = 109.5 mm
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Construct triangle AABC with dry pasta. Then, attempt to construct a triangle with a longer AC, and
another triangle with a shorter AC. What happens to the angles and sides of the triangles?

Theorem

Angle-Angle-Side Triangle Congruence Theorem: in two triangles, if two pairs of corresponding angles
are congruent, and a corresponding pair of non-included sides are congruent, then the two triangles are
congruent

Discuss

Two triangles, AW XY and ADEF, have two pairs of corresponding angles congruent (/W 2= /D and
/X = /F), and the corresponding sides between those angles are congruent (WX = DFE).

Sketch these two triangles, and use a sequence of rigid motions to take AW XY to ADEF. Consider how
you know that the vertices must line up.
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Theorem

Angle-Side-Angle Triangle Congruence Theorem: in two triangles, if two pairs of corresponding angles
are congruent, and the corresponding pair of included sides are congruent, then the two triangles are congruent
Demonstrate

Prove that if a point C is the same distance from A as it is from B, then C must be on the perpendicular
bisector of AB. Hint: sketch the scenario, then consider what auxiliary lines will assist.

Theorem

Perpendicular Bisector Theorem: if a point is equidistant from the endpoints of a segment, then it must
be on the perpendicular bisector of the segment

Practice

1. What triangle congruence theorem could you use to prove AADE =2
ACBE? C
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2. Esther wrote a proof that ABCD = ADAB, but it is incomplete. How
can Esther fix her proof? <

A. Line jﬁ is parallel to line m and cut by transversal BD. So
angles /C DB and /ABD are alternate interior angles and must be
congruent.

B. Side DB is congruent to side BD because they’re the same ]
segment. A B

¥

C. /A is congruent to /C because they’re both right angles.

D. By the Angle-Side-Angle Triangle Congruence Theorem, ABCD is congruent to ADAB.

3. Segment GE is an angle bisector of both /ZHEF and /FGH. Prove that
AHGE is congruent to AFGFE. E
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4. Triangles AACD and ABCD are isosceles. If m/BAC = 33° and

m/BDC = 35°, find m/ABD. D
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Name:

Lesson 2.06
SSS Congruence

Geometry GT

Experiment

Construct a triangle with the given side lengths on patty paper.

Can you make one that doesn’t look like anyone else’s?

Explore

Claire is attempting to prove that there is a sequence of rigid motions that take ASTU to AGHJ, given
that ST =~ GH,TU = HJ, and SU = G J.

Help fill in the missing pieces to Claire’s proof.
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A. ST is the same length as
takes ST to

, so they are congruent. Therefore, there is a rigid motion that

B. Apply this rigid motion to ASTU. The image of T will coincide with
will coincide with

, and the image of S

C. We cannot be certain that the image of U, which we will call U’, coincides with yet. If it
does, then our rigid motion takes ASTU to AGHJ, proving ASTU = AGHJ. If it does not, then
we continue.

D. HJ is congruent to the image of , because rigid motions preserve distance.
E. Therefore, H is equidistant from U’ and .
F. A similar argument shows that G is equidistant from U’ and

G. GH is the of segment U’J, because the
is determined by two points that are both equidistant from

the endpoints of a segment.

H. Reflecting across the of U’ J takes to .

I. Therefore, after the reflection, all three pairs of vertices coincide, proving triangles and
are congruent.

Theorem

Side-Side-Side Triangle Congruence Theorem: in two triangles, if all three pairs of corresponding sides
are congruent, then the two triangles are congruent

Discuss

It follows from the Side-Side-Side Triangle Congruence Theorem that, if the lengths of three sides of a triangle
are known, then the measures of all the angles must be determined.

On a separate sheet of paper, use a ruler and protractor to make triangles where two sides are 4 cm and the
third side is the length given in the table below, then measure the angle between the 4 cm sides.

Side Length  Angle Measure | Side Length Angle Measure
1 cm 5 cm
2 cm 6 cm
3 cm 7 cm
4 cm
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Do you notice any relationships between the side lengths and angle measures?

Demonstrate
Label each of the following by whether you could prove the triangles congruent using:

e Side-Side-Side Triangle Congruence Theorem

Side-Angle-Side Triangle Congruence Theorem

Angle-Side-Angle Triangle Congruence Theorem

Angle-Angle-Side Triangle Congruence Theorem

None of the above
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Practice

1. A kite is a quadrilateral which has two adjacent sides that are congruent
and the other two adjacent sides are also congruent. Given kite W XY Z,

X
show that at least one of the diagonals of a kite decomposes the kite into
two congruent triangles.
Y
W
VA

2. WXYZ is a kite. Given m/W XY = 133° and m/ZZW X = 60°, find m/ZZYW.
w

X
Z
3. Lorin has proven that APRS is congruent to APR(Q using the Side-Side-Side

Y
Triangle Congruence Theorem. Why can she now conclude that diagonal PR bisects

Q
angles /SPQ and /SRQ? R
P
S
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4. Each statement is always true. Select all statements for which the converse is also always true.

A. Statement: if two angles form a straight angle, then they are supplementary.
Converse: if two angles are supplementary, then they form a straight angle.

B. Statement: in an isosceles triangle, the base angles are congruent.
Converse: if the base angles of a triangle are congruent, then the triangle is isosceles.

C. Statement: if a point is equidistant from the endpoints of a segment, then it lies on the perpen-
dicular bisector of the segment.

Converse: if a point lies on the perpendicular bisector of a segment, then it is equidistant from the
endpoints of the segment.

D. Statement: if two angles are vertical, then they are congruent.
Converse: if two angles are congruent, then they are vertical.

E. Statement: if two lines are perpendicular, then they intersect to form four right angles.
Converse: if two lines intersect to form four right angles, then they are perpendicular.
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Name:

Lesson 2.07
Deep Dive: Paragraph Proofs

Geometry GT

Definition

Parallelogram: a quadrilateral with two pairs of opposite sides that are parallel

Task #1

Prove that the opposite sides in a parallelogram are congruent.
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Task #2

Prove that a quadrilateral with perpendicular diagonals that bisect each other is equilateral.
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Name:

Lesson 2.08
SSA/HL Congruence

Geometry GT

Analyze

What do you notice? What do you wonder?

40° 40°

Explore

Copy the two segments below and use them to create a triangle using the angle below, and make sure the
angle is not between the two given sides. Draw the triangle on patty paper, and try to make yours different
from those around you.
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Is knowing any two sides and an angle enough to guarantee that copies of a triangle will be congruent?

Discuss

Triangle AABC' is shown below. Use a straightedge and compass to construct point D on jﬁ such that BD
has the same length as BC.

C

51°

Now use the straightedge and compass to construct the midpoint of C'D, and label it M. Explain why
AABM must be a right triangle.

Theorem

Hypotenuse-Leg Triangle Congruence Theorem: in two right triangles, if two pairs of corresponding
sides are congruent, and one of the pairs are the sides opposite the right angles, then the two triangles are
congruent
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Demonstrate

Determine if the following pairs of triangles must be congruent or if they might be congruent.

J F

Practice
1. Which of the following criteria always proves triangles congruent? Select all that apply.

A. Three pairs of congruent angles

B. Three pairs of congruent sides

C. Two pairs of congruent sides and the pair of included angles
D. Two pairs of congruent sides and a pair of non-included angles

E. Two pairs of congruent angles and the pair of included sides

2. Here are some measurements for AABC and AXY Z:
e m/ABC =m/XYZ = 30°
e BC =Y Z =6 units
o CA=7X =4 units

Construct two triangles with the given measurements that are not congruent.
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3. Emma states that diagonal WY bisects /ZZW X and /ZY X. W
Is she correct? Explain your reasoning.

4. Select all true statements based on the diagram.

A./CBE=/DAFE
B. /CEB= /DFEA E

C.DA~CB

D. DC =~ AB

E. DC || 1B
F. DA | CB
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Name:

Lesson 2.09
Quadrilaterals & Parallelograms

Geometry GT

Analyze

Here is parallelogram ABCD and rectangle EFGH. What do you notice? What do you wonder?

D O H G

Definitions

Rectangle: a quadrilateral with four right angles
Rhombus: a quadrilateral with four congruent sides

Theorem

All rectangles are parallelograms

Explore

Conjecture: if a parallelogram has a right angle, then it must be a rectangle. Draw a diagram, and explain
why it is true.
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Discuss

Conjecture: if the diagonals of a parallelogram are congruent, then it must be a rectangle.

A B

With a partner, work backwards from the conjecture until you are confident that you can prove it is a
rectangle using only the given information. Start with the sentence: ”I would know ABCD is a rectangle if 1
knew . Then continue with the sentence: "I would know [previous statement] if I knew J

Write down each statement below. If you get stuck, go back one statement and try a different path forwards.
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Demonstrate

Write a proof for the previous conjecture.

Practice

1. ABDE is an isosceles trapezoid. Select all pairs of congruent
triangles. A B

A. AABE and ADBE

B. AABD and ADAFE

C. AABFE and ABAD E
D. AAED and ABDFE

E. AFAB and AEDB
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2. Conjecture: a quadrilateral with one pair of sides both congruent and parallel is a parallelogram.

A. Draw a diagram of the situation.

B. Mark the given information.

C. Restate the conjecture as a specific statement using the diagram.

3. In quadrilateral ABCD, AD is both congruent and parallel to BC.
Show that ABCD is a parallelogram. A B
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Name:

Lesson 2.10
Deep Dive: Proof Expertise, Part One

Geometry GT

Task #1

Prove that opposite angles in an equilateral quadrilateral are congruent.
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Task #2

Prove that if one diagonal of a quadrilateral is the perpendicular bisector of the other diagonal, then two
pairs of adjacent sides are congruent.
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Lesson 2.11
Deep Dive: Proof Expertise, Part Two

Geometry GT

Task #1

Prove that if a quadrilateral has two pairs of opposite sides that are congruent, then it is a parallelogram.
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Task #2

Prove that if the diagonals of a quadrilateral are both perpendicular bisectors of each other, then the quadri-
lateral is a rhombus.
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