Similarity and Congruence

Examples of Tasks from ©2009 Course 3, Unit 3
Getting Started
The tasks below are selected with the intent of presenting key ideas and skills. Not every answer is
complete, so that teachers can still assign these questions and expect students to finish the tasks. If you
are working with your student on homework, please use these solutions with the intention of increasing
student understanding and independence. A list of questions to use as you work together, prepared in
English and Spanish, is available. Encourage students to refer to their class notes and Math Toolkit entries
for assistance.
As you read these selected homework tasks and solutions, you will notice that some very sophisticated
communication skills are expected. Students develop these over time. This is the standard for which to
strive. See Research on Communication.
The Geometry page or the Scope and Sequence (2nd edition) might help you follow the conceptual
development of the ideas you see in these examples.
Main Mathematical Goals for Unit 3
Upon completion of this unit, students should be able to:
•

build skill in using inductive and deductive reasoning to first discover and then prove geometric
relationships and properties based on similarity and congruence of triangles.

•

develop facility in producing deductive arguments in geometric situations using both synthetic
and coordinate methods.

•

know and be able to use triangle similarity and congruence theorems.

•

know and be able to use properties of special centers of triangles.

•

know and be able to use the necessary and sufficient conditions for quadrilaterals to be (special)
parallelograms and for special quadrilaterals to be congruent.

•

know and be able to use properties of size transformations and congruence-preserving
transformations (line reflections, translations, rotations, and glide reflections).

What Solutions are Available?
Lesson 1: Investigation 1—Applications Task 1 (p. 179)
Investigation 2—Applications Task 4 (p.180), Connections Task 14 (p.186),
Extensions Task 25 (p.190), Review Task 31 (p. 192)
Investigation 3—Applications Task 7 (p.182), Applications Task 8 (p.182),
Connections Task 16 (p.187), Reflections Task 19 (p.188)
Lesson 2: Investigation 1—Applications Task 1 (p.215)
Investigation 2—Applications Task 7 (p.216), Connections Task 15 (p.219),
Connections Task 16 (p.219), Review Task 38 (p.226)
Investigation 3—Applications Task 8 (p.216)
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Selected Homework Tasks and Expected Solutions
(These solutions are for tasks in the 2nd edition book—2009 copyright.
For homework tasks in books with earlier copyright dates, see Helping with Homework.)

Lesson 1, Investigation 1, Applications Task 1 (p. 179)
a. The scale factor from the preimage triangle to the image triangle is 10 = 5 , so the lengths of the

(2)

(2)

4

2

images of the 3-cm and 5-cm sides are (3) 5 = 7.5 cm and (5) 5 = 12.5 cm, respectively.
Here is an alternate solution: The two triangles are similar, thus the corresponding sides are proportional.
Let x represent the side of the longer triangle that corresponds to the side that measures 3cm.
y
So, 10
= x3 = 5 .
4
Solving for x: 4x = (10)(3)
4x = 30
x = 7.5

A similar method can be used to find the third side length of the larger triangle.
b, c. To be completed by the student.

Lesson 1, Investigation 2, Applications Task 4 (p. 180)
a. ABC ~ EDF: m∠D = 180˚ – 87˚ – 61˚ = 32˚ = m∠B and m∠F = 61˚ = m∠C. So by the AA
Similarity Theorem, the triangles are similar.
b, d–f. To be completed by the student.
c. UVW ~ YZX and UVW ~ XZY: UVW and YZX are isosceles triangles, so
m∠U=m∠W= 70˚ and m∠X = m∠Y = 180˚–40˚ = 70˚. So by the AA Similarity Theorem or the
2

SAS Similarity Theorem, the triangles are similar.

Lesson 1, Investigation 2, Connections Task 14 (p. 186)
a. The length of the altitude to the hypotenuse of a right triangle is the geometric mean of the lengths of
the segments into which the altitude divides the hypotenuse.
b.

4 = x . The remainder of the solution is to be completed by the student.
x
9

c–e. To be completed by the student.

Lesson 1, Investigation 2, Extensions Task 25 (p. 190)
Hint: You need to use similar triangles and find a scale factor to help solve the problem.
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Lesson 1, Investigation 2, Review Task 31 (p. 192)
Recall: To find the converse of a statement, you need to interchange the hypothesis (the if part) and
conclusion (the then part). See the student book (page10).

Lesson 1, Investigation 3, Applications Task 7 (p. 182)
a. SAS similarity conjecture for parallelograms: If the lengths of two consecutive sides of one
parallelogram are related by a scale factor k to the lengths of two consecutive sides of a second
parallelogram and the included angles are the same measure, then the parallelograms are similar.
These are the facts that we know about parallelograms which are necessary to prove the statement
above.
•

opposite sides are parallel,

•

opposite sides are congruent,

•

opposite angles are congruent,

•

consecutive angles are supplementary.

Here is a possible two-column proof that could be used. You must supply the reasons.

b, c. To be completed by the student.
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Lesson 1, Investigation 3, Applications Task 8 (p. 182)
Hint: You must use similar triangles to complete the problems in Task 8. We must also recall that:
If two triangles are similar, then the ratio of their two corresponding altitudes equals the ratio of any two
corresponding sides. (See Connections Task13.)
a.

lightsourceto paper
= 20 = 41
5
lightsourcetonegative

b–f. Use the diagram and information in the problem to help you.

Lesson 1, Investigation 3, Connections Task 16 (p. 187)
a. Hint: You must find coordinates for points M and N. Recall that M is the midpoint of AB and N is the
midpoint of BC . If you do not recall how to find the midpoint of a segment, select some integers for
a, b, and c to help reconstruct the formula for the midpoint of a segment. Alternatively, you could
turn to your toolkit notes or another resource to find the formula.
b–d. To be completed by the student.
e. To be completed by the student. Hint: A synthetic method can be developed that justifies
ABC~MBN and then uses congruent angles and a transversal to conclude the lines are parallel.
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Lesson 1, Investigation 3, Reflections Task 19 (p. 188)
TECHNOLOGY TIP To access the “Sierpinski Triangle” sample sketch within CPMP-Tools:

•

First open Course 3.

•

Then go to the Geometry menu and choose Synthetic Geometry.

•

Choose Sierpinski Triangle in the Sample Sketches menu.

•

Use the buttons to go forward (or backward) one stage at a time.
Notice that all three vertices of the triangle can be dragged.
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Lesson 2, Investigation 1, Applications Task 1 (p. 215)
a. Here are two possible proofs.
•

The conditions given to us are AB≅BC and ∠ABD≅∠CBD . BD is a common side to both
triangles ABC and CBD. So, ABD ≅ CBD by SAS.

•

Two-column form:
Statements
1. AB≅BC and ∠ABD≅∠CBD
2. BD≅BD
3. ABD ≅ CBD

Reasons
1. Given
2. Any segment is congruent to itself.
3. SAS

b–d. To be completed by the student.

Lesson 2, Investigation 2, Applications Task 7 (p. 216)
a. Hint: To prove TH ≅PA , you must prove that two triangles (with corresponding sides TH and PA )
are congruent.
b. To be completed by the student.

Lesson 2, Investigation 2, Connections Task 15 (p. 219)
Hint: Looking back at Problem 2 on page 201 should help.

Lesson 2, Investigation 2, Connections Task 16 (p. 219)
Hint: To answer Parts a and b, you need to find the coordinates of point C. To find the coordinates of the
centroid C of PQR, you must set up a system of two linear equations representing two of the three

medians. Then find the intersection of those two lines. For example, point C is the intersection of PN and

MR . So, find the point of intersection of those two lines. Once you find the coordinates of point C, you
can use it in Part a of the task.

Lesson 2, Investigation 2, Review Task 38 (p. 226)
a. 4 5
b, c. To be completed by the student.
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Lesson 2, Investigation 3, Applications Task 8 (p. 216)
Hint: To complete this proof, you will need to add auxiliary line segments to the diagram so you can get
two triangles congruent. Remember you want to prove ∠D≅∠C , so the segments that you add to the
picture should create triangles that have include ∠D and ∠C. How will the altitudes drawn below be
helpful?
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