Unit # _2_

Mathematics II_
Name of unit – Right Triangle Trigonometry

Lesson 1
E. Q. –
Standard –

Discovery of Special Triangles
How do you identify and use special right triangles?
MM2G1. Students will identify and use special right triangles.
a. Determine the lengths of sides of 30°-60°-90° triangles.
b. Determine the lengths of sides of 45°-45°-90° triangles.

Opening –

(Use Power Point for warm-up and review).
Warm-up: Write the perfect squares up to 144.
Opening:
Review simplifying square roots
Review rationalization of denominator.
Review Pythagorean theorem.
Teacher models what students will do in work session. Using a
square with side length of 6 cm, follow the instructions from “The
Triangle of a Square” worksheet to model example.

Work
session –

Closing –

Student Work: “The Triangle of a Square” worksheet.
Supplies needed: square grid paper, scissors, and student copy of
worksheet.

Students share out their work and draw conclusions.
Ticket-Out-the-Door
Complete ticket out the door assignment. Worksheet provided.
Homework: Textbook problems involving the use of rules for a
45º – 45º – 90º triangle at teacher’s discretion.
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Discovery of Special Right Triangles
Name___________________________________ Date____________________

The Triangle of a Square
1. On centimeter grid paper, draw a square with the side length corresponding to your group number
indicated on the chart below.
2. Cut the square out. What is the area of the square?
3. Cut the square along the diagonal. What kind of triangles are formed? How are the two triangles
related? What would be the area of each triangle?
4. Measure each angle and the legs of one of your triangles formed by the halves of the square. Record
these measures on the triangle.
5. What is the relationship between the legs of the triangle and the two acute angles you measured?
6. Use the Pythagorean Theorem to find the measure of the hypotenuse of the triangle. Express this
measure as a square root and record it on the triangle.
7. Share your results with the class. Record the measures of the class in the table below.
Square

1
2
3
4
5
6
7
8

Area of
Leg
Leg
Hypotenuse
Area
Side
Measure Measure (Diagonal)
the
length of the
Measure
Square Triangle
of
square
10 cm

Hypotenuse
Leg

Leg
Leg

Ratio

Ratio

11 cm
8 cm
7 cm
9 cm
12 cm
13 cm
20 cm

8. What relationship did you see between the sides of the triangle?
9. What relationship did you see between the area of the square and the product of its diagonals?
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Teacher Key for Discovery of Special Right Triangles
The Triangle of a Square
1.

On centimeter grid paper, draw a square with the side length corresponding to your group number
indicated on the chart below. see chart

2. Cut the square out. What is the area of the square? See chart
3. Cut the square along the diagonal. What kind of triangles are formed? 45º-45º-90º (isosceles) How are
the two triangles related? They are congruent What would be the area of each triangle? See chart
4. Measure each angle and the legs of one of your triangles formed by the halves of the square. Record
these measures on the triangle. See chart
5. What is the relationship between the legs of the triangle and the two acute angles you measured? They
are both congruent.
6. Use the Pythagorean Theorem to find the measure of the hypotenuse of the triangle. Express this
measure as a square root and record it on the triangle. See chart
7. Share your results with the class. Record the measures of the class in the table below. See chart.
Square

1
2
3
4
5
6
7
8

Area
Area of
Side
the
length of the
of
Square Triangle
square
10
100 sq 50 sq
units
units
12
144 sq 72 sq
units
units
8
64 sq
32 sq
units
units
20
400 sq 200 sq
units
units
15
225 sq 112.5 sq
units
units
7
49 sq
24.5 sq
units
units
9
81 sq
40.5 sq
units
units
13
169 sq 84.5 sq
units
units

Leg
Leg
Hypotenuse
Measure Measure (Diagonal)
Measure

Hypotenuse
Leg

Leg
Leg

Ratio

Ratio

10

10

10√2

√2

1

12

12

12√2

√2

1

8

8

8√2

√2

1

20

20

20√2

√2

1

15

15

15√2

√2

1

7

7

7√2

√2

1

9

9

9√2

√2

1

13

13

13√2

√2

1

8. What relationship did you see between the sides of the triangle? 1*s, 1*s, √2*s; legs congruent
9. What relationship did you see between the area of the square and the product of its diagonals?
Diagonals are double the area of the square.
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Lesson 1

45°-45°-90° TRIANGLES
TICKET OUT THE DOOR
Find the missing measures.

45°

45°

45°
45°
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Lesson 1 Key

45°-45°-90° TRIANGLES
TICKET OUT THE DOOR
Find the missing measures.

KEY :
1.x = 9, y = 9 2
2.x = 5, y = 5 2
3.x = y = 1.5 2
4.x = y = 3.5 2
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Unit 2 Right Triangular Trigonometry

Lesson 2

Discovery of Special Triangles

E. Q. –
Standard –

How do you identify and use special right triangles?
MM2G1. Students will identify and use special right triangles.
a. Determine the lengths of sides of 30°-60°-90° triangles.
b. Determine the lengths of sides of 45°-45°-90° triangles.

Opening –

Warm-up: √50 + √32
Teacher models what students will do in the work session with a 7cm
triangle

Work
session –

Students complete the 30º – 60º – 90º worksheet attached.
Supplies needed: isometric grid paper and student copy of
worksheet.

Closing –

Students share out their work with the class.
Complete ticket out the door assignment. Worksheet provided.
Homework: Textbook problems involving the rules of a 30º – 60º –
90º at teacher’s discretion.
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Discovery of Special Right Triangles

The 30-60-90 Triangle
1. On isometric dot paper, draw one side of an equilateral triangle with the side length indicated by your
group number below. Label the side length on your triangle.
2. Measure a 60° angle off this side with a protractor and label the angle measure on your triangle. Draw a
second side of your equilateral triangle and then close your triangle with the third side.
3. Draw one altitude of your triangle. What does an altitude of an equilateral triangle do to the triangle?
4. What kinds of triangles are formed when you draw the altitude?
5. What did the altitude do to the base of the triangle?
6. What did the altitude do to the angle from which it was drawn?
7. Now focus on one of the right triangles that were formed from the altitude. Label the hypotenuse, the
short leg and the long leg. What is the measure of the angle opposite the short leg?
8. What is the measure of the angle opposite the long leg?
9. Will this always be true in an equilateral triangle with an altitude? Explain.

10. Use the Pythagorean Theorem to find the altitude of the triangle. Express this measure as a square root
and record it on the triangle.
11. Record your results in the chart below.

12. Share your results with the class. Record the measures of the class in the table below.
7

Equilateral
Triangle

1
2
3
4
5
6
7
8

Side
length of
the
original
equilateral
triangle

Length Length of Length of Hypotenuse
of the
the
the long
Short Leg
short hypotenuse
leg
leg of
of new
Ratio
new
right
right
triangle
triangle

Long Leg
Short Leg
Ratio

10 cm
4 cm
8 cm
6 cm
14 cm
12 cm
16 cm
20 cm

13. What is the relationship of the short leg and the side of the original equilateral triangle? What
relationship did you see among the sides of the right triangle formed? How are the side lengths related
to the measures of their opposite angles?
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Discovery of Special Right Triangles

The 30-60-90 Triangle
10. On isometric dot paper, draw an equilateral triangle with the side length indicated by your group number
below. Label the side lengths on your triangle.
11. Measure the angles of your triangle with a protractor and label the angle measures on your triangle.
12. Draw one altitude of your triangle. What does an altitude of an equilateral triangle do to the triangle?
What kinds of triangles are formed when you draw the altitude? What did the altitude do to the base of
the triangle? What did the altitude do to the angle from which it was drawn?
13. Now focus on one of the right triangles that were formed from the altitude. Label the hypotenuse, the
short leg and the long leg. What is the measure of the angle opposite the short leg? What is the measure
of the angle opposite the long leg? Will this always be true in an equilateral triangle with an altitude?
Explain.
14. Use the Pythagorean Theorem to find the altitude of the triangle. Express this measure as a square root
and record it on the triangle.
15. Record your results in the chart below.
16. Share your results with the class. Record the measures of the class in the table below.
Equilateral
Triangle

1
2
3
4
5
6
7
8

Side
length of
the
original
equilateral
triangle

Length Length of Length of Hypotenuse
the long
the
of the
Short Leg
leg
short hypotenuse
of new
leg of
Ratio
right
new
triangle
right
triangle

Long Leg
Short Leg
Ratio

10
14
8
6
4
12
16
20

17. What is the relationship of the short leg and the side of the original equilateral triangle? What
relationship did you see among the sides of the right triangle formed? How are the side lengths related
to the measures of their opposite angles?
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Teacher Key: Discovery of Special Right Triangles
The 30-60-90 Triangle
1.

On isometric dot paper, draw an equilateral triangle with the side length indicated by your group number below. Label the
side lengths on your triangle. See chart.

2.

Measure the angles of your triangle with a protractor and label the angle measures on your triangle. See Chart

3.

Draw one altitude of your triangle. What does an altitude of an equilateral triangle do to the triangle? Cuts it in half, line of
symmetry, bisects the base/leg What kinds of triangles are formed when you draw the altitude?30º-60º-90º right triangle
What did the altitude do to the base of the triangle? Bisects/half What did the altitude do to the angle from which it was
drawn? Bisects/half

4.

Now focus on one of the right triangles that were formed from the altitude. Label the hypotenuse, the short leg and the long
leg. What is the measure of the angle opposite the short leg? 30º What is the measure of the angle opposite the long leg? 60º
Will this always be true in an equilateral triangle with an altitude? Yes Explain. Check student answers.

5.

Use the Pythagorean Theorem to find the altitude of the triangle. Express this measure as a square root and record it on the
triangle. See chart below.

6.

Record your results in the chart below. See chart below.

7.

Share your results with the class. Record the measures of the class in the table below. See chart below.
Equilateral
Triangle

1
2
3
4
5
6
7
8
8.

Side length
of the
original
equilateral
triangle
10
14
8
6
4
12
16
20

Length of
the short
leg of
new right
triangle
5
7
4
3
2
6
8
10

Length of
the
hypotenuse
of new right
triangle
10
14
8
6
4
12
16
20

Length of
the long leg

5√3
7√3
4√3
3√3
2√3
6√3
8√3
10√3

2
2
2
2
2
2
2
2

Hypotenuse
Short Leg

Long Leg
Short Leg

Ratio

Ratio
√3
√3
√3
√3
√3
√3
√3
√3

What is the relationship of the short leg and the side of the original equilateral triangle? It is half. What relationship did you
see among the sides of the right triangle formed? 1, √3, 2 How are the side lengths related to the measures of their opposite
angles? 30º - short side (1), 60 º - long side (√3) , 90 º - hypotenuse (2)
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Lesson 2

30°-60°-90° Triangles
Ticket out the Door
Find the missing measures.

11

Key

30°-60°-90° Triangles
Ticket out the Door
Find the missing measures.

KEY
1. y = 5, x = 5 3
2.x = 2 3, y = 4 3
3.x = 12 3 , y = 24
4.x = 7, y = 7 3
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Lesson 3

Discovery of Special Triangles

E. Q. –
Standard –

How do you identify and use special right triangles?
MM2G1. Students will identify and use special right
triangles.
a. Determine the lengths of sides of 30°-60°-90°
triangles.
b. Determine the lengths of sides of 45°-45°-90°
triangles.

Opening –

Review the properties of Special Triangles 45°-45°-90°
(Ratio of Leg:leg:hypotenuse is 1:1:√2 ) and
30°-60°-90° (Ratio of short leg: long leg: hypotenuse is
1:√3 : 2)
Special Triangle Quiz

Work session
–
Closing –

Answer the Essential Question (EQ)
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SPECIAL TRIANGLES QUIZ
Name____________________________________________Date___________________
Find the missing side and show or explain how you found your answer.
1.
z

6√2 m
z

------------------------------------------------------------------------------------------------------------2.
x
4cm
45°

-------------------------------------------------------------------------------------------------------------3.
3

y
30°

x
------------------------------------------------------------------------------------------------------------4.
2

x

1
y

√3

14

5. What is the area of a square with sides of 4.3 meters? (EOCT)

6. In the figure below, line l is parallel to line m. If RS = ST, what is the measure of
< RXY?
(EOCT)
S

T

l

R
X

Y

m

------------------------------------------------------------------------------------------------------------------7. What is the value of x in the triangle below? (EOCT)

x

30°

6√3

------------------------------------------------------------------------------------------------------------------8. How can you make a 30°-60°-90° triangle out of an equilateral triangle? Draw a picture
and label.
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Unit # _2_____
Lesson 4
E. Q. –
Standard –

Trigonometric Ratios
How do you apply sine, cosine, and tangent ratios to right triangles?
MM2G2. Students will define and apply sine, cosine, and tangent ratios to right
triangles.
a. Discover the relationship of the trigonometric ratios for similar triangles.
b. Explain the relationship between the trigonometric ratios of the complementary
angles.
c. Solve application problems using the trigonometric ratios.

Opening –

The teacher will begin with a vocabulary review drill consisting of:
45,45, 90 Theorem
30, 60, 90 Theorem
Ratio
Pythagorean Theorem
Each student will be able to brainstorm possible definitions with his/her partner and
then the teacher will provide the correct explanation to each definition as a review
leading into the Trigonometric Ratio Lesson.

Work session –

Closing –

Mini-lesson: PowerPoint “Trig. Ratios SOH CAH TOA”
Slides 1 – 9 (Examples/Instruction provided)
Students work problems on slide 10
Share out their work.
Teacher goes over slides 11 & 12
Students work slide 13
Have students share out their work.
Homework: p. 159 (1-13) & p. 166 (1-14) McDougal Littell Mathematics 2 Textbook
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Unit #

2

Grade 10
Name of Unit Right Triangle Trigonometry

Lesson 5

Discovery of Trigonometric Ratios

E. Q.

How do I explain the relationship of the trigonometric ratios for similar triangles?

Standard

MM2G2. Students will define and apply sine, cosine, and tangent ratios to right
triangles. (a)

Opening

Warm-up: Use Properties of Right Triangles have students complete
individually
Mini-lesson: Use Teacher Guided – Discovering Relationships with Angles of
Right Triangles & Show students how to make sure calculator is in degree mode
and how to use sin, cos, tan buttons on calculator.
Note: to make sure calculator is in degree mode, have students punch in sin 35ْْ .
It should equal 0.5736 if the calculator is in degree mode.

Work session

Resource for warm-up: http://www.gcse.com
Use Discovering Trigonometic RatiosHave students complete 1 & 2 individually
Have students compare 3 & 4 with group
Have students complete 5 & 6 with group
Have students complete 7-18 in groups or individually

Closing

Ticket-out-the-Door
Have students write the Trigonometric Ratios of a Triangle
Give them the mnemonic SOH CAH TOA
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Warm-up Properties of Right Triangles.
Name & label the parts of a right triangle.
•
•
•
•
•
•

Side a
Side b
Side c
Leg
Leg
Hypotenuse
C

B

A

C

A

B

A
A

C

C

B
B
18

Teacher Guided – Discovering Relationships with Angles of Right
Triangles.
• Label the opposite angle from ∠A
• Label the adjacent angle from ∠A
• Label the hypotenuse.
C

B

B

A

A

C

A

A

C

B

B

C
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Discovering Trigonometric Ratios –
1. Construct triangle DOG with the following requirements:
a. Angle O is a right angle
b. Angle D is a 20º angle
c. Angle G is a 70º angle
2. Measure the sides of your triangle. (Be sure to write all measurements, including the angles,
on your triangle).
3. Is your triangle congruent to each of your group members’ triangles? How do you know?
4. Is your triangle similar to each of your group members’ triangles? How do you know?
5. Answer each of the following questions about your triangle:
a. With respect to angle D, what is the opposite side?
b. With respect to angle G, what is the opposite side?
c. With respect to angle D, what is the adjacent side?
d. With respect to angle G, what is the adjacent side?
e. What relationship do you notice between the opposite side from angle D and the
adjacent side to angle G? Explain why this relationship exists.
f. What relationship do you notice between the adjacent side from angle D and the
opposite side from angle G? Explain why this relationship exists.
g. Why is it important to refer to the angle when talking about opposite and adjacent
sides?
h. What do we call side DG?
6. In the top row of the chart, fill in the measures for the given parts of your triangle. Round all
answers to the nearest hundredth. Share information within your group to fill in the rest of the
table.
1

2

3

4

5

6

7

Measure of
Triangle

Measure of
Side opposite
20º angle

Measure of
Side adjacent
20º angle

Measure of
Hypotenuse

Opposite 20º
Hypotenuse

Adjacent 20º
Hypotenuse

Opposite 20º
Adjacent 20º

1
2
3
4
7. What is the relationship between all the answers in column 5?
8. Using your answer in number 7, write a conjecture about the ratio of the opposite side and the
hypotenuse of similar triangles.
9. Use your calculator to find the sine of 20º (be sure your calculator is in degree mode). Round
to the nearest hundredth. Compare this answer to the answers in column 5 of your table. What
do you notice?
20

10. Write a conjecture that compares the sine of the angle to the ratio of the opposite side and the
hypotenuse.
11. What is the relationship between all the answers in column 6?
12. Using your answer in number 11, write a conjecture about the ratio of the adjacent side and
the hypotenuse of similar triangles.
13. Use your calculator to find the cosine of 20º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 6 of your
table. What do you notice?
14. Write a conjecture that compares the cosine of the angle to the ratio of the adjacent side and
the hypotenuse.
15. What is the relationship between all the answers in column 7?
16. Using your answer in number 15, write a conjecture about the ratio of the opposite side and
the adjacent side of similar triangles.
17. Use your calculator to find the tangent of 20º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 7 of your
table. What do you notice?
18. Write a conjecture that compares the tangent of the angle to the ratio of the opposite side and
the adjacent side.
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Discovering Trigonometric Ratios – Day 1 (Key)
1. Construct triangle DOG with the following requirements:
a. Angle O is a right angle
b. Angle D is a 20º angle
c. Angle G is a 70º angle
2. Measure the sides of your triangle. (Be sure to write all measurements, including the angles,
on your triangle).
3. Is your triangle congruent to each of your group members’ triangles? How do you know?
No. The sides are not all congruent.
4. Is your triangle similar to each of your group members’ triangles? How do you know?
Yes. The angles are all congruent. By the AAA similarity postulate.
5. Answer each of the following questions about your triangle:
d. With respect to angle D, what is the opposite side? side OG
e. With respect to angle G, what is the opposite side? side OD
f. With respect to angle D, what is the adjacent side? side OD
g. With respect to angle G, what is the adjacent side? side OG
h. What relationship do you notice between the opposite side from angle D and the
adjacent side to angle G? Explain why this relationship exists.
They are the same, because opposite and adjacent are based on which angle you are
referring to.
i. What relationship do you notice between the adjacent side from angle D and the
opposite side from angle G? Explain why this relationship exists.
They are the same, because opposite and adjacent are based on which angle you are
referring to.
j. Why is it important to refer to the angle when talking about opposite and adjacent
sides? It will determine where the opposite and adjacent sides are.
k. What do we call side DG? hypotenuse
6. In the top row of the chart, fill in the measures for the given parts of your triangle. Round all
answers to the nearest hundredth. Share information within your group to fill in the rest of the
table.
1

2

3

4

5

6

7

Measure of
Triangle

Measure of
Side opposite
20º angle

Measure of
Side adjacent
20º angle

Measure of
Hypotenuse

Opposite 20º
Hypotenuse

Adjacent 20º
Hypotenuse

Opposite 20º
Adjacent 20º

1

.34

.94

.36

2

.34

.94

.36

3

.34

.94

.36

4

.34

.94

.36

7. What is the relationship between all the answers in column 5? Same (or at least very close)
8. Using your answer in number 7, write a conjecture about the ratio of the opposite side and the
hypotenuse of similar triangles. The ratio of the opposite side and the hypotenuse of similar
22

triangles are always equal.
9. Use your calculator to find the sine of 20º (be sure your calculator is in degree mode). Round
to the nearest hundredth. Compare this answer to the answers in column 5 of your table. What
do you notice? They are the same.
10. Write a conjecture that compares the sine of the angle to the ratio of the opposite side and the
hypotenuse. The sine of an angle is equal to the ratio or the opposite side to the hypotenuse of
a right triangle.
11. What is the relationship between all the answers in column 6? Same (or at least very close)
12. Using your answer in number 11, write a conjecture about the ratio of the adjacent side and
the hypotenuse of similar triangles. The ratio of the adjacent side to the hypotenuse is always
the same for similar triangles.
13. Use your calculator to find the cosine of 20º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 6 of your
table. What do you notice? They are the same
14. Write a conjecture that compares the cosine of the angle to the ratio of the adjacent side and
the hypotenuse. The cosine of an angle equals the ratio of the adjacent side to the hypotenuse
of a right triangle.
15. What is the relationship between all the answers in column 7? They are the same.
16. Using your answer in number 15, write a conjecture about the ratio of the opposite side and
the adjacent side of similar triangles. In similar triangle, the ratio of the opposite side to the
adjacent side are always the same.
17. Use your calculator to find the tangent of 20º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 7 of your
table. What do you notice? They are the same.
18. Write a conjecture that compares the tangent of the angle to the ratio of the opposite side and
the adjacent side. The tangent of an angle equals the ratio of the opposite side to the adjacent
side of a right triangle.
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Grade
Unit # 2

Math II
Name of Unit Right Triangle Trigonometry

Lesson 6

Discovery of Trigonometric Ratios

E. Q.

How do I explain the relationship of the trigonometric ratios for similar triangles?

Standard

MM2G2. Students will define and apply sine, cosine, and tangent ratios to right
triangles. (a)

Opening

Warm-up: Write the meaning of SOH CAH TOA
Mini-lesson: Have students read “The Legend of SOH CAH TOA” from website
http://www.doe.virginia.gov/Div/Winchester/jhhs/math/lessons/trig/legend.html
Optional Resource: http://www.gcse.com

Work session

Use Discovering Trigonometic Ratios
Have students complete 19 with group
Have students compare 20-31 individually
Have students complete 32-39 in groups or individually
Complete Trigonometric Ratios Graphic Organizer

Closing

Give Trigonometric Ratios Quiz
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Discovering Trigonometric Ratios
19. In the top row of the chart, fill in the measures of the given parts of your triangle. Round all
answers to the nearest hundredth. Share information within your group to fill in the rest of the
table.
1
Triangle

2
Side opposite
70º angle

3
Side adjacent
70º angle

4
Hypotenuse

5
Opposite 70º
Hypotenuse

6
Adjacent 70º
Hypotenuse

7
Opposite 70º
Adjacent 70º

1
2
3
4
20. What is the relationship between all the answers in column 5?
21. Using your answer in number 20, write a conjecture about the ratio of the opposite side and
the hypotenuse of similar triangles.
22. Use your calculator to find the sine of 70º (be sure your calculator is in degree mode). Round
to the nearest hundredth. Compare this answer to the answers in column 5 of your table. What
do you notice?
23. Write a conjecture that compares the sine of the angle to the ratio of the opposite side and the
hypotenuse.
24. What is the relationship between all the answers in column 6?
25. Using your answer in number 24, write a conjecture about the ratio of the adjacent side and
the hypotenuse of similar triangles.
26. Use your calculator to find the cosine of 70º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 6 of your
table. What do you notice?
27. Write a conjecture that compares the cosine of the angle to the ratio of the adjacent side and
the hypotenuse.
28. What is the relationship between all the answers in column 7?
29. Using your answer in number 28, write a conjecture about the ratio of the opposite side and
the adjacent side of similar triangles.
30. Use your calculator to find the tangent of 70º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 7 of your
table. What do you notice?
31. Write a conjecture that compares the tangent of the angle to the ratio of the opposite side and
the adjacent side.
32. Using the above questions, fill in the table below.
25

Sin 20º
Ratio

Decimal

Cos 20º
Ratio

Decimal

Tan 20º
Ratio

Decimal

Sin 70º
Ratio

Decimal

Cos 70º
Ratio

Decimal

Tan 70º
Ratio

Decimal

33. What do you notice about the relationship between sin 20º and cos 70º?
34. What do you notice about the relationship between sin 70º and cos 20º?
35. Write a conjecture about the relationship between the sine of an angle and the cosine of its
complement.
36. Why do you think this relationship exists?
37. What do you notice about the relationship between tan 20º and tan 70º?
38. Write a conjecture about the relationship between the tangents of complementary angles.
39. Why do you think this relationship exists?
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Discovering Trigonometric Ratios – (Key)
19. In the top row of the chart, fill in the measures of the given parts of your triangle. Round all
answers to the nearest hundredth. Share information within your group to fill in the rest of the
table.
1
Triangle

1
2
3
4

2
Side opposite
70º angle

3
Side adjacent
70º angle

4
Hypotenuse

5
Opposite 70º
Hypotenuse

6
Adjacent 70º
Hypotenuse

7
Opposite 70º
Adjacent 70º

.94
.94
.94
.94

.34
.34
.34
.34

2.75
2.75
2.75
2.75

20. What is the relationship between all the answers in column 5? They are all the same.
21. Using your answer in number 20, write a conjecture about the ratio of the opposite side and
the hypotenuse of similar triangles. The ratio of the opposite side to the hypotenuse is always
the same in similar triangles.
22. Use your calculator to find the sine of 70º (be sure your calculator is in degree mode). Round
to the nearest hundredth. Compare this answer to the answers in column 5 of your table. What
do you notice? They are the same.
23. Write a conjecture that compares the sine of the angle to the ratio of the opposite side and the
hypotenuse. The sine of an angle is equal to the ratio of the opposite side to the hypotenuse in
a right triangle.
24. What is the relationship between all the answers in column 6? They are the same.
25. Using your answer in number 24, write a conjecture about the ratio of the adjacent side and
the hypotenuse of similar triangles. The ratio of the adjacent side and the hypotenuse is
always congruent in similar triangles.
26. Use your calculator to find the cosine of 70º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 6 of your
table. What do you notice? They are the same.
27. Write a conjecture that compares the cosine of the angle to the ratio of the adjacent side and
the hypotenuse. The cosine of an angle equals the ratio of the adjacent side to the hypotenuse
of a right triangle.
28. What is the relationship between all the answers in column 7? They are the same.
29. Using your answer in number 28, write a conjecture about the ratio of the opposite side and
the adjacent side of similar triangles. The ratio of the opposite side to the adjacent side in
similar triangles.
30. Use your calculator to find the tangent of 70º (be sure your calculator is in degree mode).
Round to the nearest hundredth. Compare this answer to the answers in column 7 of your
table. What do you notice? They are the same.
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31. Write a conjecture that compares the tangent of the angle to the ratio of the opposite side and
the adjacent side. The tangent of an angle is equal to the ratio of the opposite side to the
adjacent side of a right triangle.
32. Using the above questions, fill in the table below.
Sin 20º

Cos 20º

Tan 20º

Sin 70º

Cos 70º

Tan 70º

Ratio Decimal Ratio Decimal Ratio Decimal Ratio Decimal Ratio Decimal Ratio Decimal

.34

.94

.36

.94

.34

2.75

33. What do you notice about the relationship between sin 20º and cos 70º? They are the same.
34. What do you notice about the relationship between sin 70º and cos 20º? They are the same.
35. Write a conjecture about the relationship between the sine of an angle and the cosine of its
complement. The sine of an angle is equal to the cosine of its complement.
36. Why do you think this relationship exists? For sine you use opposite side, for cosine you use
adjacent side. The side which is opposite of one angle is adjacent to the other angle.
37. What do you notice about the relationship between tan 20º and tan 70º? They are reciprocals.
38. Write a conjecture about the relationship between the tangents of complementary angles. They
are reciprocals.
39. Why do you think this relationship exists? Tangent of one angle is opposite over adjacent, and
the tangent of its complement is its opposite over adjacent. The opposite side from one angle
is the adjacent side for the complementary angle.
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Trigonometric Ratios Graphic Organizer
Parts of a right triangle
ϑ

ϑ

Trigonometric ratios

Sine

=

Cosine

=

Tangent

=

Relationships among trigonometric ratios
The _________ of an angle and the ____________ of its _______________ are _____________.
Example:

The _________ of an angle and the ____________ of its ______________ are ______________.
Example:
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Trigonometric Ratios Graphic Organizer
Parts of a right triangle
ϑ

Hypotenuse

Hypotenuse
Opposite

Adjacent

ϑ
Opposite

Adjacent

Trigonometric ratios
Sin ϑ

=

Opposite
Hypotenuse

Sine

Cos ϑ

Cosine

=

Tan ϑ =

Tangent

Adjacent
Hypotenuse
Opposite
Adjacent

Relationships among trigonometric ratios
The

sine

of an angle and the

Example:

The

tangent

of its

complement

are

the same

are

the same .

.

sin 40º = cos 50º

of an angle and the

Example:

cosine

tan 40º =

tangent

of its

complement

1
Tan 50º
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Trigonometric Ratios

Quiz

Directions: Find the sine, cosine, and tangent of the acute angles of
the triangle. Express your answer as a fraction and decimal rounded
to 4 decimal places (if needed).
B

20
16

A

C
12

Sin B _________

Cos B ________

Sin C _________

Cos C ________
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Trigonometric Ratios

Quiz

Key

Directions: Find the sine, cosine, and tangent of the acute angles of
the triangle. Express your answer as a fraction and decimal rounded
to 4 decimal places (if needed).
B

20
16

A

C
12

Sin B _3/5 = .6_

Cos B _4/5 = .8

Sin C _4/5 = .8_

Cos C _3/5 = .6_
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Lesson 7
E.Q. Standard –

Opening –

Work session –
Closing –

Trigonometric Ratios
How do you apply sine, cosine, and tangent ratios to right triangles?
MM2G2. Students will define and apply sine, cosine, and tangent ratios to right
triangles.
a. Discover the relationship of the trigonometric ratios for similar triangles.
b. Explain the relationship between the trigonometric ratios of the complementary
angles.
c. Solve application problems using the trigonometric ratios.
The teacher will lead a technology activity via LCD and teacher computer. Students
should each have his/her own computer station/laptop and follow the teacher as well as
the technology activity on page 170 in the McDougal Littell Mathematics 2 Textbook.
The website www.geogebra.org should be used with the technology activity.
Geometers Sketchpad Software may also be used.

p. 161 (1-13) & p. 168 (1-11) McDougal Littell Mathematics 2 Textbook
Students share their work.
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Lesson 8
E. Q. –
Standard –
Opening –

Work session –

Applications of Trigonometric Ratios
How do we solve application problems using the trigonometric ratios?
MM2G2
Warm-Ups: Get with your 2nd base partner & work on problems 1 & 2. Discuss at least
2 methods for finding your results. (Pair-Share) – Each pair-share with another pair.
1. An equilateral triangle has side lengths of 24 m. What is the area of the triangle?
2. The shorter leg of 30-60-90 triangle is 6.4 feet long. Find the perimeter of the
triangle.
Teacher gives out the answers and addresses questions before moving on.
• While students are working on warm-up problems, distribute laptop computers.
You may want to distribute laptops as they enter the room & have the students go
ahead and log in. Instruct students to go to the website:
http://www.slidermath.com/rpoly/Trigapps.shtml. This is a website that consists of
a simple game in order for students to practice matching up correct trig ratios in
order to find a missing side length. (Note: There are also many more topics that can
be practiced with this website. See More Slider Math link at bottom of the page)
Instruct students to continue with this game until he/she has an average of at least
8with a minimum of 10 attempts. He/she is to call you over to record grade if you
wish to take a grade for it.
• For those schools who subscribe to ExploreLearning.com (Gizmos), you may also
wish to have the students go the website to explore sin, cos, tan further by using a
“Gizmo” entitled Sine, Cosine and Tangent. (An exploration guide is attached.)
•

Allow students to work in groups of 4 to complete:
McDougal Littell Note Taking Guide - p. 173-176 1-23 odds, 24,25
and p. 180-183 1-17 odds, 18,19
Teacher should roam from group-to-group, assisting as needed.

Closing –

Ticket out the Door: Distribute an index card to each student with a right triangle drawn on
it. One of the acute angles and one side should be labeled and then one side marked X. You
can duplicate the triangles. Just make sure you mix them up well so that students do not
copy each other, but can assist each other. You may wish to put graphics and make the
questions be in reference to a real world situation. The student is to compute the length of
side x using one of the trig ratios. The “ticket” should be given to the teacher as student
exits the classroom.
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ExploreLearning.com --- Gizmo (Sine, Cosine and Tangent)
The Sine Ratio
In this activity, you will explore the sine ratio.
1.

In the Gizmotm, on the SINE tab, set m

A to 30. (To quickly set a value, type a number in the box to the

right of the slider and press Enter.) Notice

2.

ABC.

a.

Which angle has degree measure 30? Which angle is the right angle? What is m

b.

Which side is the hypotenuse? How do you know that? Which leg of

B?

ABC is opposite

A?

Click on Click to measure lengths to turn on the Gizmo rulers. (For help using the rulers, click on Gizmo
help, below the Gizmo.)
a.

Use the rulers to measure the length of the side opposite

A and the length of the

hypotenuse. If these two lengths are not whole numbers, drag point C until they are. (Be sure
m
b.

A is still 30°.) What are the side lengths? Click on Show side lengths to check your work.
In a right triangle, the ratio of the length of the leg opposite an angle to the length of the

hypotenuse is called the sine of the angle. (You can remember this as, "Sine equals opposite
over hypotenuse.") The sine ratio is abbreviated sin. What is sin 30°? Write your answer as a
fraction. Simplify the fraction and write it as a decimal. Click on Show sine computation to
check your answer.
c.

Change the size of

ABC by dragging C, keeping m

A = 30°. What is always true about sin

30°?

The Cosine Ratio
In this activity, you will explore the cosine ratio.
1.

Click on the COSINE tab. Turn off Show side lengths and Show cosine computation. Set m
a.

Which angle has degree measure 50? Which angle is the right angle? What is m

b.

Which leg of

ABC is adjacent to

A? Which leg of

ABC is adjacent to

A to 50°.

B?

B? Which side is

the hypotenuse?
2.

Turn on the Gizmo rulers.
a.

Use the rulers to measure the length of the side adjacent to

A and the hypotenuse. What

are those lengths? Click on Show side lengths to check your work.
b.

In a right triangle, the ratio of the length of the leg adjacent to an angle to the length of the
hypotenuse is called the cosine of the angle. (You can remember this as, "Cosine equals
adjacent over hypotenuse.") The cosine ratio is abbreviated cos. What is cos 50°? Write your
answer as a fraction. Then use a calculator to approximate this fraction as a decimal. Round your
answer to three decimal places. Click on Show cosine computation to check your answer.

c.

Change the size of

ABC by dragging C, keeping m

A = 50°. What is always true about cos

50°?
d.

Using the same triangle, find sin 40°. First write it as a fraction, then as a decimal, rounded to
three decimal places. Compare sin 40° to cos 50°. What do you notice? Find another pair of
angles for which this is true.
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The Tangent Ratio
In this activity, you will explore the tangent ratio.
1.

Click on the TANGENT tab. Set m
a.

Which leg of

A to 25°.

ABC is opposite

A? Which leg of

ABC is adjacent to

A? Which side is the

ABC is opposite

B? Which leg of

ABC is adjacent to

B?

hypotenuse?
b.
2.

Which leg of

Turn on the Gizmo rulers.
a.

Use the rulers to measure the length of the leg opposite
adjacent to

b.

A and the length of the leg

A. What are those lengths? Click on Show side lengths to check your work.

In a right triangle, the ratio of the length of the leg opposite an angle to the length of the leg
adjacent to an angle is called the tangent of the angle. (You can remember this as, "Tangent
equals opposite over adjacent.") The tangent ratio is abbreviated tan. What is tan 25°? Write
your answer as a fraction, then as a decimal, rounded to three decimal places. Click on Show
tangent computation to check your answer.

c.

Change the size of

ABC by dragging C, keeping m

A = 25°. What is always true about tan

25°?
3.

Turn off the rulers, Show side lengths and Show tangent computation. Use what you have learned about
the tangent ratio to answer these questions.
a.
b.

What is tan 45°? Explain why your answer makes sense.
In

ABC, with

C the right angle, if tan A =

, what is tan B? Explain your answer. Provide

a sketch of this triangle to support your answer.
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Lesson 9
E. Q. –
Standard –
Opening –

Trigonometric Ratios
How can trigonometry be used to help you solve real world problems?
MM2G2c: Students will define and apply sine, cosine, and tangent ratios to right triangles.
c. Solve application problems using the trigonometric ratios.
GIVE OUT COPIES OF “APPLICATION OF TRIGONOMETRIC RATIOS”
POWER POINT (HANDOUT FORMAT)
Power Point Presentation – “Application of Trig Ratios”
Slide 1 - Directed Instruction Explain how trigonometry can be used to solve problems
involving right triangles. Right triangle trigonometry is often used to find the height of a tall object
indirectly.
Display chart created in Task 2A and explain how they can apply their findings to solve these

type problems.

Slide 2 Complete problem 1.
Discussion for Teacher
Students should have found the angle B was equal to 60. Applying their findings from task
2A, they should have realized that the length between the bases of the ladder and building
would be 5ft. and the third side, of the ladder height, had to be twice the length of the
distance from the base of the ladder to the building, 2 times 5, which makes the ladder 10
feet long.
Slide 3 Complete problem 2.
Discussion for Teacher
Students are given the side adjacent to the 20 degree and are asked to find the hypotenuse.
The trigonometric function involving adjacent and hypotenuse, they should remember, is
cosine. Therefore their equation should be set up as such cos20 = 10/x. Solving the equation,
x = approximately 10.64 ft. Using the same method, the distance for the angle of 30 degrees
is about 11.55 ft. For the angle of 32 degrees, students will need to interpolate the value of
its cosine. Their estimate should come close to the true answer of 11.79 ft.

Work session –

Students work in pairs
Slide 4 Complete problem 3.
Let a student share out their work.
Slide 5 Complete problem 4

Closing –

Students share out their work.
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Lesson 10
E. Q. –
Standard –
Opening –

Trigonometric Ratios
How can trigonometry be used to help you solve real world problems?
MM2G2c: Students will define and apply sine, cosine, and tangent ratios to right triangles.
c. Solve application problems using the trigonometric ratios.
Continue the handout for “APPLICATION OF TRIGONOMETRIC RATIOS ”
Continue using Power Point Presentation – “Application of Trig Ratios”
Teacher Models this problems from Power Point for review
Slide 6- Complete problem 5

Work session –

Students work in pairs
Slide 7 – Complete problem 6
Let a student share out their work
Slide 8- Complete problem 7
Let a student share out their work

Closing –

Students share out their work with whole class.
Slide 9 - Ticket Out the Door
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Unit 2 Right Triangular Trigonometry
Lesson 11
E. Q. –
Standard –
Opening –

Work session –

How High Is It Anyway?
How can trigonometry be used to help you solve real world problems?
MM2G2c: Students will define and apply sine, cosine, and tangent ratios to right triangles.
c. Solve application problems using the trigonometric ratios.
The teacher will walk through a sample problem with the students on the board or overhead.
Students will use a scientific calculator to work the sample problem with the teacher. A
sample problem with Teacher dialog is provided in Reproducible Materials section.

Activating Activity – This is an outdoor activity designed to be used after the study of
trigonometric ratios and angles of elevation/depression. The students will estimate the height
of hard-to-measure objects like trees or buildings using a hypsometer and trigonometry.
Lesson Materials and Resources:
1. Hypsometer
2. Measure Tape/Yard Stick
3. Scientific Calculator
4. Teacher Dialog for Sample Problem
5. Find Your Complement Cards
6. Student Handout: How High Is It Anyway?
7. Grading Rubric
Lesson Procedures:
Before the lesson:
Using the instruction sheet provided, make a hypsometer for each pair of students. Select a
tree and a building at your school for the activity.
(In poor weather conditions, objects to be measured can be selected in locations where a
covered walkway can be used for sighting the objects.)
Lesson:
2. The students will be paired up for the activity using the "Find Your Complement" cards
provided in Reproducible Materials section.
3. Each pair of students is given a hypsometer, tape measure and yarn.
4. Each student is given a Student Handout provided in Reproducible Materials section.
5. The class moves to the teacher selected tree and begins the activity. (The procedures are
listed in steps on the Student Handout.)
Steps:
a) Partner measures distance from ground to your eye level: ___________. Now switch and
you measure your partner's eye level height.
b) Partner measures your distance from the tree. (write in Table A as distance 1)
c) Without moving, have your partner report the hypsometer reading. Together find the
angle of elevation to the top of the tree. **Remember that the angle of elevation is the
complement of the hypsometer reading. (write both in Table A as angle 1) Now switch. You
measure your partner's distance from the tree and find the hypsometer reading. Partners must
use different distances.
d) Step forward or back 10 to 20 paces and repeat step #2 and #3. (write in Table A as
distance 2 and angle 2)
e) Now, move to the building. Repeat the same procedure as you did with the tree. Measure
distance 1 and find angle 1. Move forward or back 10 to 20 paces and repeat to find distance
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2 and angle 2. Remember to switch and measure for your partner.
7. The students return to the classroom to complete the diagrams. The students will use the
scientific calculator to find the height of the objects (page 2). After heights are determined,
the students answer the writing portion of the Student Handout (page 3).
9. Each group returns the hypsometer and tape measure to the specified location.
10. Have a class share answers to discussion questions on Student Handout (page 3).
Closing –

After Action Report
Discuss with the class the good things or bad thing you found in the activity.
Did this activity help you to understand how trig is used in the real world.
Give another example of how trig can be used in the real world.
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Teacher Dialog for Sample Problem:
Sam and Sally are trying to determine the height of the flagpole in front of school.
Sam grabs his hypsometer and Sally grabs her tape measure.
Sam stands in front of the pole and looks up to the top of the pole.
(Draw a diagram of Sam and the flagpole on the board or overhead.)
Sally measures the how far Sam is standing from the base of the pole.
(Mark that distance on the diagram. #1)
Sam uses the hypsometer to determine the angle of elevation to the top of the pole.
Sally finds the hypsometer angle. She determines the angle of elevation by finding the complement of
the hypsometer angle.
(Mark the angle of elevation on the diagram. #2)
**The triangle formed by the angle of elevation and marked in the diagram should be floating in mid-air. This
is the time to discuss finding Sam’s height.
Sally measures the distance from Sam’s eyes to the ground.
(Mark that distance on the diagram. #3)
Now, they should recognize the trig ratio necessary to solve for most of the
pole’s height. (#4) Remember to add Sam’s height for the actual height of the pole.

#4

#2
#3
#1
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FIND YOUR COMPLEMENT CARDS

21°
52°

65°

9°

40°

79°

73°
34°

48°

71°

51°
22°
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69°
38°

81°

50°
11°

25°

17°

56°
42°

39°
68°
19°
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35°

13°
60°

45°

45°
5°

55°
30°
77°

♣

Geometry

Find
Your

85°

Complement

Old Maid

♣
44

straw

Making a Hypsometer
Materials:
protractor
straw
tape
paper clip
string

protractor
string

paper clip

You can make a hypsometer to find the angle of elevation of an object that is too tall to
measure.
1.
2.
3.

4.

Tie one end of a piece of string to the middle of a straw. Tie the other end of string to a paper clip.
Tape a protractor to the side of the straw. Make sure that the string hangs freely to create a vertical or
plumb line.
Look through the straw to the top of the object you are measuring. Find a horizontal line of sight as
shown above. Find the measurement where the string and protractor intersect. Determine the angle of
elevation by subtracting this measurement form 90°.
height of object − x
Use the equation tan(angle sighted ) =
, where x represents the distance from the
dis tan ce of object
ground to you eye level, to find the height of the object.

Collins, William, et al. Algebra 1. New York: Glencoe, 1998.
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HOW HIGH IS IT ANYWAY?
Summary: You and your partner will estimate the height of hard-to-measure objects using a
hypsometer and trigonometry.
Your Name:_______________

Partner: __________________

Instructions/record measurements:
1) Partner measures distance from ground to your eye level: ___________.

Now switch and you measure your partner’s eye level height.

2) Partner measures your distance from the tree.
(write in Table A as distance 1)
3) Partner reports the hypsometer reading. Together find the angle of elevation to top of the tree (write both
in Table A as angle 1).
**Remember that the angle of elevation is the complement of
the hypsometer reading.

Now switch. You measure your partner’s distance from the tree and find
the hypsometer reading. Partners must use different distances.

4) Step forward or back 10 to 20 paces and repeat step #2 and #3.
(write in Table A as distance 2 and angle 2)
5) Now, move to the building. Repeat the same procedure as you did with the tree. Measure distance 1

and find angle 1. Move forward or back 10 to 20 paces and repeat steps #2 & #3 to find distance 2 and
angle 2. Remember to switch and measure for your partner.

TABLE A
TREE

BUILDING

DISTANCE 1
ANGLE 1

h-meter reading angle of
elevation

h-meter reading angle of
elevation

h-meter reading

h-meter reading angle of
elevation

DISTANCE 2
ANGLE 2

angle of
elevation

6) In Table B below, sketch a diagram representing the problems, label all
objects and measurements, set up the trig statements and solve for the
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height of the objects. (Remember to account for your eye height in your
calculation and label it in your diagram)
TABLE B
TREE
D
I
S
T
A
N
C
E
1

D
I
S
T
A
N
C
E
2

Diagram:

Trig statement:

BUILDING
Diagram:

Trig statement:

Height:
Diagram:

Height:
Diagram:

Trig statement:

Trig statement:

Height:

Height:
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Things to consider:
1) What happened to the angle of elevation as the distance from the object increased?

2) How close were your answers for the height using the two distances on the same object? What do you
think may have contributed to the difference in your answers?

3) Did you and your partner arrive at the same heights for the two objects? Describe any differences and
what you think accounts for those differences.

4) Name at least one career/occupation where this method of finding height could be applied. Justify your
career choice(s).
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HOW HIGH IS IT ANYWAY?
TRIG PROJECT SCORING RUBRIC
NAME___________________
Each item below = 4 points
Points Received
Height/distance measurements reported clearly, neatly, accurately
Hypsometer angle/elevation angle reported clearly, neatly,
accurately
Diagram drawn showing objects and measurements
Trig equations set up correctly
Heights calculated correctly
Questions answered accurately and in complete sentences
Student is in task and focused throughout group activity
Student is supportive/helpful of other group members
Student moves from tree to building in orderly, timely fashion
Student reports name and partner’s name on project worksheet

PROJECT TOTAL (40 POINTS):
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Lesson 12
E. Q. –
Standard –
Opening –

Applications of Trigonometric Ratios
How do we solve application problems using the trigonometric ratios?
MM2G2
Warm-Ups: Student should work the problems with a partner. Be prepared to share results
using the document camera. Call on 2 students to come to the front of the room and explain
the results to the class. Everyone checks his/her answers. Teacher addresses any questions.
1. A slide on the playground that is 7 m long makes an angle of 27 degrees with the
ground. How high is the top of the slide above the ground?

Work session Closing –

2. The length of the diagonal of a square is 22. What is the area of the square?
Mini Lesson: Teacher models how to create a right triangle with a 5° acute angle and
demonstrates the process the students will use to complete the chart used in Task I below.
Task 1: Create Nine Triangles (attached)
Ticket out the Door: With or without looking at the chart you’ve completed in Task 1,
answer the following with either sin, cos, or tan:
1. The sin of 40° is equal to the _____ of 50°.
2. The sin of 25° divided by the cos of 25° is equal to the ______ of 25°.
3. The ______ of 10° is equal to the sin of 10° divided by the tan of 10°.
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Task 1: Create Nine triangles
a. Using colored cardstock paper, scissors, a protractor and a ruler, construct and cut out
nine right triangles with the following requirement. One should have an acute angle of 5°, the next should have
an acute angle of 10°, etc. all the way up to 45°. Label the other acute angle with its measurement in degrees.
Use your ruler to measure each side with its measurement to the nearest tenth of a cm.
Reminder: For any given angle on any of the triangles that have just been constructed, you can find the sine,
cosine, and tangent. The sine is equal to the length of the opposite side divided by the length of the
hypotenuse. The cosine is equal to the length of the adjacent side divided by the length of the hypotenuse. The
tangent is equal to the length of the opposite side divided by the length of the adjacent side.
For example, in the triangle to the left, the adjacent, opposite, and
hypotenuse are labeled.

b. Using these triangles, complete the table below that shows the
lengths of the adjacent, opposite, and hypotenuse for each angle created. Then calculate the sine
(Opp/Hyp), cosine (Adj/Hyp), and tangent (Opp/Adj).
(Hint: For angles greater than 45°, turn your triangles sideways. The two acute angles are complements of each
other. )
Adj.

Opp.

Hyp.

Sin =
Opp/Hyp

Cos =
Adj/Hyp

Tan =
Opp/Adj

5°
10°
15°
20°
25°
30°
35°
40°
51

Adj.

Opp.

Hyp.

Sin =
Opp/Hyp

Cos =
Adj/Hyp

Tan =
Opp/Adj

45°
50°
55°
60°
65°
70°
75°
80°
85°

c.

Look at your 10° triangle. Divide the sine by the cosine. Do you notice any relationship between this
value and any other value on the chart for the given angle? Repeat this process for other triangles on
your chart. What conclusion can be drawn from your observations?
_____________________________________________________
Why is this? Can you prove it? _____________________________________

d.

Look at your 50° triangle? Divide the sine by the tangent . Do you notice any relationship between
this value and any other value on the chart for the given angle? Repeat this process for other triangles on
your chart. What conclusion can be drawn from your observations?
_____________________________________________________
Why is this? Can you prove it? _____________________________________

e. Look at your 75° triangle? Divide the cosine by the tangent . Do you notice any relationship between
this value and any other value on the chart for the given angle? Repeat this process for other triangles on
your chart. What conclusion can be drawn from your observations?
_____________________________________________________
Why is this? Can you prove it? _____________________________________

f.

If T is any right triangle with (say) an angle of 80°, then what can be said about the triangle’s
relationship to the original triangle constructed above with an angle of 80°?
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_____________________________________________________________________

Discussion for Teacher

c. Students should find that the sine divided by the cosine of any triangle is equal to its tangent.
This can be proven because (Opp/Hyp)/(Adj/Hyp)=(Opp/Adj).

d. Students should find that the sine divided by the tangent of any triangle is equal to its cosine.
They can be proven because (Opp/Hyp)/(Opp/Adj)=(Adj/Opp).

e. Students should find that the cosine divided by the tangent of any triangle is not equal to its
sine as was probably expected by the students.
This can be shown because (Adj/Hyp)/(Opp/Adj) does not equal (Opp/Hyp).

f. If T is any right triangle with (say) an angle of 80° then it must be similar to the original triangle constructed
with an angle of 80°, by AAA (angle, angle, angle). Thus the sides of T must all be proportional to the sides of
the original triangle constructed. Therefore the ratios of sides in T are the same as the ratios of sides in the
original constructed triangle.

Note: Another observation that should be pointed out is that the sine of one angle is equal to the cosine of its
complement.

Once students are comfortable with the above topics, they are to move on to interpolation problems.
For example:
g. Using your chart, how could you estimate the sine, cosine, and tangent of 32.5°?
sin 32.5° = _______ cos 32.5° = _______
tan 32.5°= _______
Now, use your calculator to check these values. How accurate were your estimates? What might
explain differences between your answers and the correct ones?
____________________________________________________________________

Students should be able to discern that the sine, cosine, and tangents of the intermediate angle measurements are
between the measurements before and after it. For example, the sine of 32.5° should be between the sine of 30°
and the sine of 35°. Their answers may not be exactly correct because the sine, cosine, and tangent graphs are
nonlinear.
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Unit # 2
Lesson 13
E. Q. –
Standard –

Opening –

Name of Unit:
Trigonometric Ratios
How do I solve application problems using the trigonometric ratios?
MM2G2c: Students will define and apply sine, cosine, and tangent ratios to right triangles.
c. Solve application problems using the trigonometric ratios.
Warm Up – Using the table created in Task 1 from the previous lesson, write about the
patterns discovered in relation to sine, cosine, and tangents.
Mini-lesson: Teacher should explain the importance of choosing the correct trig ratio to
solve an application involving right triangles by using the examples in the following Power
Point.
Power Point Presentation - Slides 1-3
Directed Instruction: Explain how trigonometry can be used to solve problems involving right
triangles. Right triangle trigonometry is often used to find the height of a tall object indirectly.
Refer to chart created in Task 1 from previous lesson and explain how they can apply their

Work session –

findings to solve these type problems.
Power Point Presentation – Slides 4- 8
Complete problem 1.
Discussion for Teacher
Students should have found the angle B was equal to 60. Applying their findings from task
1, they should have realized that the length between the bases of the ladder and building
would be 5ft. and the third side, of the ladder height, had to be twice the length of the
distance from the base of the ladder to the building, 2 times 5, which makes the ladder 10
feet long.
Complete problem 2.
Discussion for Teacher
Students are given the side adjacent to the 20 degree and are asked to find the hypotenuse.
The trigonometric function involving adjacent and hypotenuse, they should remember, is
cosine. Therefore their equation should be set up as such cos20 = 10/x. Solving the equation,
x = approximately 10.64 ft. Using the same method, the distance for the angle of 30 degrees
is about 11.55 ft. For the angle of 32 degrees, students will need to interpolate the value of
its cosine. Their estimate should come close to the true answer of 11.79 ft.
Complete problem 3.
Discussion for Teacher
It is easy to generate many problems like 4a and 4b. Given one angle of a right triangle, and
one side, determine another side. There are therefore 6 possibilities. Give the adjacent side,
opposite side, or hypotenuse, determine one of the other two sides. (Some of these involve
dividing by trig functions since we have not introduced secant, cosecant of cotangent.) It is
probably a good idea to make sure the students can do all 6 kinds of problems, taught
making some kind of algorithmic table of what to do is probably a bad idea.
Special Note - Problem 3 is not about the inverse trig functions. Of course it involves
finding and angle that give (at least approximately) a sine of 8/17. This problem requires the
use of Pythagorean theorem and the definitions of sine, cosine, and tangent ratios. Students
should first fine the length of the third side of the triangle (750 ft). They can then use their
trigonometric ratio to find the sine, cosine, and tangent of the angle (reduces to 8/17, 15/17,
and 8/15 respectively). The students can use any one of these ratios to compute the angle
measurement. For example, sin(theta) = 8/17, or about .47. Referring back to the chart
created in Task 2A, the angle of elevation is between 25 and 30. A more exact number,
28.07, can be found by entering sin-1
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Closing –

Summarizing –
Ticket Out the Door PowerPoint presentation. Slide 9

55

Math II Unit 2 End of Unit Test
Name__________________________Date_____________
Find the measure of each side indicated. Round to the nearest tenth.

56

57

58

59

60

