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HS Geometry Second Quarter 

Module 2: Similarity, Proof, and Trigonometry (45 days) 
Unit 5:  Similarity Transformations 

Students apply their earlier experience with dilations and proportional reasoning to build a formal understanding of similarity. They identify criteria for similarity of triangles, make 
sense of and persevere in solving similarity problems, and apply similarity to right triangles to prove the Pythagorean Theorem. Students attend to precision in showing that 
trigonometric ratios are well defined, and apply trigonometric ratios to find missing measures of general (not necessarily right) triangles. Students model and make sense out of 
indirect measurement problems and geometry problems that involve ratios or rates. 
 
This unit moves away from rigid motion and focuses on dilations and similarity. Students prove theorems involving similarity and apply dilations and similarity to model situations in 
the real world.  
 
Similarity and proportional reasoning provide powerful tools in representing and solving real- world problems, allowing students to develop proficiency with MP.1.  As students investigate 
design problems (G-MG.A.3), they will often need to model the problem with scaled images. Much of MP.1 has to do with understanding how to represent a situation and what mathematical 
tools can be applied to the situation. In this unit, students continue to build their mathematical system, attending to MP.8 as they look for patterns in geometric relationships, and then prove 
their conjectures, attending to MP.3.  

Big Ideas: 

 A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center 
unchanged, and that the dilation of a line segment is longer or shorter in the ratio given by the scale factor of the dilation. 

 Two geometric figures are similar if there is a sequence of similarity transformations (dilation along with rotations, reflections, or 
translations) that carries one onto the other. 

 Two triangles are similar if and only if corresponding pairs of angles are congruent and corresponding pairs of sides are proportional. 

 It is possible to prove two triangles similar by proving that two pairs of corresponding angles of the triangles are congruent. 

 Different observed relationships between geometric objects are provable using basic geometric building blocks and previously proven 
relationships between these building blocks and between other geometric objects. 

 The geometric relationships that come from proving triangles congruent or from proving triangles similar may be used to prove 
relationships between geometric objects. 

 The properties of congruent and of similar triangles can be used to solve problems that either involve or can be modeled with triangles. 

Essential 
Questions: 

 What are the properties of dilations? 

 In terms of similarity transformations, when are two geometric figures similar? 

 What are the necessary conditions to know when two triangles are similar? 

 What are the sufficient conditions to know that two triangles are similar? 

 How can the Pythagorean Theorem be proven using the geometric relationships that come from proving triangles similar? 

 How can the geometric relationships that come from proving triangles congruent or from proving triangles similar be applied in 

problems solving situations? 
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Vocabulary Similarity transformation, similar, corresponding, ratio, proportional, Pythagorean Theorem 

Standard Common Core Standards Explanations & Examples Comments 

G.SRT.A.1 A. Understand similarity in terms of similarity 
transformations 

Verify experimentally the properties of dilations given 
by a center and a scale factor: 

a. Dilation takes a line not passing through the 
center of the dilation to a parallel line, and 
leaves a line passing through the center 
unchanged. 

b. The dilation of a line segment is longer or 
shorter in the ratio given by the scale factor. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.5. Use appropriate tools strategically. 

Dilation is a transformation that moves each point along the ray 
through the point emanating from a fixed center, and multiplies 
distances from the center by a common scale factor. 

Students may use geometric simulation software to model 
transformations. Students may observe patterns and verify 
experimentally the properties of dilations. 
 
G.SRT.1a  Given a center and a scale factor, verify experimentally, that 
when dilating a figure in a coordinate plane, a segment of the pre-
image that does not pass through the center of the dilation, is parallel 
to its image when the dilation is performed.  However, a segment that 
passes through the center remains unchanged. 

 

G.SRT.1b  Given a center and a scale factor, verify experimentally, 

that when performing dilations of a line segment, the pre-image, the 

segment which becomes the image is longer or shorter based on the 

ratio given by the scale factor. 
 

 

G.SRT.A.2 A. Understand similarity in terms of similarity 
transformations 

Given two figures, use the definition of similarity in 
terms of similarity transformations to decide if they are 
similar; explain using similarity transformations the 
meaning of similarity for triangles as the equality of all 
corresponding pairs of angles and the proportionality of 
all corresponding pairs of sides. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

A similarity transformation is a rigid motion followed by dilation. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.2  Use the idea of dilation transformations to develop the 
definition of similarity. 
G.SRT.2  Given two figures determine whether they are similar and 
explain their similarity based on the equality of corresponding angles 
and the proportionality of corresponding sides. 
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G.SRT.A.3 A. Understand similarity in terms of similarity 
transformations 

Use the properties of similarity transformations to 
establish the AA criterion for two triangles to be similar. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

G.SRT.3  Use the properties of similarity transformations to develop 
the criteria for proving similar triangles; AA. 
 

 

G.SRT.B.4 B. Prove theorems involving similarity 

Prove theorems about triangles. Theorems include: a 
line parallel to one side of a triangle divides the other 
two proportionally, and conversely; the Pythagorean 
Theorem proved using triangle similarity. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.4  Use AA, SAS, SSS similarity theorems to prove triangles are 
similar. 
G.SRT.4  Use triangle similarity to prove other theorems about 
triangles 

o Prove a line parallel to one side of a triangle divides the 
other two proportionally, and it’s converse 
o Prove the Pythagorean Theorem using triangle similarity. 

       

Prove and apply. 
 
Students revisit 
the Pythagorean 
Theorem, which 
they studied in 
grade 8, but look 
at a proof based 
on similarity (G-‐ 
SRT.B.4). The focus 
is on developing 
logical arguments 
to prove a known 
theorem in a 
different way.  
 

G.SRT.B.5 B. Prove theorems involving similarity 

Use congruence and similarity criteria for triangles to 
solve problems and to prove relationships in geometric 
figures. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

Similarity postulates include SSS, SAS, and AA. 

Congruence postulates include SSS, SAS, ASA, AAS, and H-L. 

Students may use geometric simulation software to model 
transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.5  Using similarity theorems, prove that two triangles are 
congruent. 
G.SRT.5  Prove geometric figures, other than triangles, are similar 
and/or congruent. 
 

 

G.MG.A.3 A. Apply geometric concepts in modeling 
situations 

Apply geometric methods to solve design problems 
(e.g., designing an object or structure to satisfy physical 

Students may use simulation software and modeling software to 
explore which model best describes a set of data or situation. 
 
G.MG.3  Solve design problems by designing an object or structure that 
satisfies certain constraints, such as minimizing cost or working with a 
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constraints or minimize cost; working with typographic 
grid systems based on ratios). 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

grid system based on ratios (i.e., The enlargement of a picture using a 
grid and ratios and proportions) 
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HS Geometry Second Quarter 

Module 2: Similarity, Proof, and Trigonometry (45 days) 
Unit 6:  Right Triangle Relationships and Trigonometry 

This unit extends the idea of similarity to indirect measurements. Students develop properties of special right triangles, and use properties of similar triangles to develop 
trigonometric ratios. Students apply these ideas as they model real-world situations and solve problems involving unknown side lengths and angle measures.  
 
Although area and perimeter were fully covered in middle school, the standards in this unit give students an opportunity to consolidate old learning and new learning as 
They solve more complex problems with an array of mathematical tools to choose from. These problem-solving experiences attend to MP.1 and MP.4. As students decide 
how to model situations geometrically and apply properties to the situations, they are attending to MP.2.  
 

Big Idea: 

 The ratios of the sides of right triangles are functions of the acute angles of the triangle. 

 The sine of an acute angle in a right triangle is equal to the cosine of that angle's complement (and vice versa). 

 The Pythagorean Theorem applies only to right triangles. 

 Geometric objects may be used to model various physical phenomena. 

 Different geometric objects can be used to model the same physical phenomena and the object chosen to model the phenomena will be 
dependent upon how the model is to be used. 

 The concept of density and how it may be applied in modeling problems involving area or volume. 

Essential 
Questions: 

 How does similarity give rise to the trigonometric ratios? 

 How do the trigonometric ratios of complementary angles relate to one another? 

 How can the Pythagorean Theorem be used to solve problems involving triangles? 

 How can geometric figures be used to model physical phenomena or problem situations? 

 How can geometric properties and relationships be applied to solve problems that are modeled by geometric objects? 

 What is density as it relates to area or volume? 

Vocabulary Hypotenuse, opposite side, adjacent side, sine, cosine, tangent, rotation, density, modeling 

Standard Common Core Standards Explanations & Examples Comments 

G.SRT.B.5 B. Prove theorems involving similarity 
 
Use congruence and similarity criteria for triangles to 
solve problems and to prove relationships in geometric 

Similarity postulates include SSS, SAS, and AA. 

Congruence postulates include SSS, SAS, ASA, AAS, and H-L. 

Students may use geometric simulation software to model 
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figures. 
 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.5. Use appropriate tools strategically. 

transformations and demonstrate a sequence of transformations to 
show congruence or similarity of figures. 
 
G.SRT.5  Using similarity theorems, prove that two triangles are 
congruent. 
G.SRT.5  Prove geometric figures, other than triangles, are similar 
and/or congruent. 
 

G.SRT.C.6 C. Define trigonometric ratios and solve 
problems involving right triangles 
 
Understand that by similarity, side ratios in right 
triangles are properties of the angles in the triangle, 
leading to definitions of trigonometric ratios for acute 
angles.  

HS.MP.6. Attend to precision. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

 

G.SRT.6  Using a 
corresponding angle of 
similar right triangles, 
show that the 
relationships of the side 
ratios are the same, 
which leads to the 
definition of 
trigonometric ratios for 
acute angles. 
 

G.SRT.C.7 C. Define trigonometric ratios and solve 
problems involving right triangles 
 
Explain and use the relationship between the sine and 
cosine of complementary angles. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
 

Geometric simulation software, applets, and graphing calculators can 
be used to explore the relationship between sine and cosine. G.SRT.7  Explore the sine 

of an acute angle and the 
cosine of its complement 
and determine their 
relationship. 
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G.SRT.C.8 C. Define trigonometric ratios and solve 
problems involving right triangles 
 
Use trigonometric ratios and the Pythagorean Theorem 
to solve right triangles in applied problems. 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students may use graphing calculators or programs, tables, 
spreadsheets, or computer algebra systems to solve right triangle 
problems. 

Example: 

Find the height of a tree to the nearest tenth if the angle of elevation 
of the sun is 28° and the shadow of the tree is 50 ft. 

 

In the previous unit, 
students looked at 
another proof of the 
Pythagorean Theorem. In 
this unit, they continue to 
solve problems involving 
right triangles (G-RT.C.8), 
but can combine the 
Pythagorean Theorem 
and Trigonometric ratios 
in their solutions.  
 

++G.SRT.D.9 D. Apply trigonometry to general triangles 
 
Derive the formula A = ½ ab sin(C) for the area of a 
triangle by drawing an auxiliary line from a vertex 
perpendicular to the opposite side. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.7. Look for and make use of structure. 

G.SRT.9  For a triangle that is not a right triangle, draw an auxiliary line 
from a vertex, perpendicular to the opposite side and derive the 
formula, A=½ ab sin (C), for the area of a triangle, using the fact that 
the height of the triangle is, h=a sin(C). 
 HONORS ONLY 

++G.SRT.D.10 D. Apply trigonometry to general triangles 
 
Prove the Laws of Sines and Cosines and use them to 
solve problems. 

HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 

G.SRT.10  Using trigonometry and the relationship among sides and 
angles of any triangle, such as sin(C)=(h/a), prove the Law of Sines. 
 
G.SRT.10  Using trigonometry and the relationship among sides and 
angles of any triangle and the Pythagorean Theorem to prove the Law 
of Cosines. 

 
G.SRT.10  Use the Laws of Sines to solve problems. 

HONORS ONLY 
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HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

G.SRT.10  Use the Laws of Cosines to solve problems. 
 

++G.SRT.D.11 D. Apply trigonometry to general triangles 
 
Understand and apply the Law of Sines and the Law of 
Cosines to find unknown measurements in right and 
non-right triangles (e.g., surveying problems, resultant 
forces). 
 
HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.4. Model with mathematics. 

Example: 

 Tara wants to fix the location of a mountain by taking 
measurements from two positions 3 miles apart. From the 
first position, the angle between the mountain and the second 
position is 78

o
. From the second position, the angle between 

the mountain and the first position is 53
o
. How can Tara 

determine the distance of the mountain from each position, 
and what is the distance from each position? 

 

HONORS ONLY 
 
The expectation is with 
respect to the general 
case of the Laws of Sines 
and Cosines, the 
definitions of sine and 
cosine must be extended 
to obtuse angles. 
 

G.MG.A.1 A. Apply geometric concepts in modeling 
situations 

Use geometric shapes, their measures, and their 
properties to describe objects (e.g., modeling a tree 
trunk or a human torso as a cylinder). 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

Students may use simulation software and modeling software to 
explore which model best describes a set of data or situation. 

 

G.MG.A.2 A. Apply geometric concepts in modeling 
situations 

Apply concepts of density based on area and volume in 
modeling situations (e.g., persons per square mile, 

Students may use simulation software and modeling software to 
explore which model best describes a set of data or situation. 
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BTUs per cubic foot). 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

G.MG.A.3 A. Apply geometric concepts in modeling 
situations 

Apply geometric methods to solve design problems 
(e.g., designing an object or structure to satisfy physical 
constraints or minimize cost; working with typographic 
grid systems based on ratios). 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students may use simulation software and modeling software to 
explore which model best describes a set of data or situation. 
 
G.MG.3  Solve design problems by designing an object or structure that 
satisfies certain constraints, such as minimizing cost or working with a 
grid system based on ratios (i.e., The enlargement of a picture using a 
grid and ratios and proportions) 
 

 

 


