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Find x and y using SINE and COSINE ratios …. 
 

      
 
 

How does Sin (26) compares to Cos (64)?   
 
GROUP WORK (on Small Boards)   Show and compare work. 
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The Sine and Cosine Ratios9.5

Essential QuestionEssential Question How is a right triangle used to fi nd the sine and 
cosine of an acute angle? Is there a unique right triangle that must be used?

Let △ABC be a right triangle with acute rA. The 
sine of rA and cosine of rA (written as sin A and 
cos A, respectively) are defi ned as follows.

sin A =   length of leg opposite rA  ———  
length of hypotenuse

   =   BC — 
AB

  

cos A =   length of leg adjacent to rA   ———  
length of hypotenuse

   =   AC — 
AB

  

 Calculating Sine and Cosine Ratios

Work with a partner. Use dynamic geometry software.

a.  Construct △ABC, as shown. Construct segments perpendicular to  — AC   to form right 
triangles that share vertex A and are similar to △ABC with vertices, as shown.
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Sample
Points
A(0, 0)
B(8, 6)
C(8, 0)
Angle
mrBAC = 36.87°

b. Calculate each given ratio to complete the table for the decimal values of sin A and 
cos A for each right triangle. What can you conclude?

Sine 
ratio   BC — 

AB
    KD — 

AK
    LE — 

AL
    MF — 

AM
    NG — 

AN
    OH — 

AO
    PI — 

AP
    QJ — 

AQ
  

sin A

Cosine 
ratio   AC — 

AB
    AD — 

AK
    AE — 

AL
    AF — 

AM
    AG — 

AN
    AH — 

AO
    AI — 

AP
    AJ — 

AQ
  

cos A

Communicate Your AnswerCommunicate Your Answer
 2. How is a right triangle used to fi nd the sine and cosine of an acute angle? Is there 

a unique right triangle that must be used?

 3. In Exploration 1, what is the relationship between rA and rB in terms of their 
measures? Find sin B and cos B. How are these two values related to sin A and 
cos A? Explain why these relationships exist.

LOOKING 
FOR STRUCTURE

To be profi cient in math, 
you need to look closely 
to discern a pattern 
or structure.
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ANSWERS
1. a. Check students’ work. 

 b. sin A: 0.6, 0.6, 0.6, 0.6, 0.6, 0.6, 
0.6, 0.6; cos A: 0.8, 0.8, 0.8, 0.8, 
0.8, 0.8, 0.8, 0.8; In all of the 
similar right triangles for which 
mrA = 36.87°, sin A = 0.6 and 
cos A = 0.8.

2. You use a right triangle to fi nd the 
sine of an acute angle by calculating 
the ratio of the length of the opposite 
leg to the length of the hypotenuse. 
You use a right triangle to fi nd 
the cosine of an acute angle by 
calculating the ratio of the the length 
of the adjacent leg to the length of the 
hypotenuse; no

3. rA and rB are complementary; 
sin B = 0.8, cos B = 0.6; 
sin A = cos B, cos A = sin B; The leg 
that is opposite rA is the same leg 
that is adjacent to rB and vice versa, 
but the length of the hypotenuse 
stays the same. So, the sine of one 
angle is equal to the cosine of its 
complementary angle.
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The Sine and Cosine Ratios9.5

Essential QuestionEssential Question How is a right triangle used to fi nd the sine and 
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Let △ABC be a right triangle with acute rA. The 
sine of rA and cosine of rA (written as sin A and 
cos A, respectively) are defi ned as follows.

sin A =   length of leg opposite rA  ———  
length of hypotenuse
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cos A =   length of leg adjacent to rA   ———  
length of hypotenuse

   =   AC — 
AB

  

 Calculating Sine and Cosine Ratios

Work with a partner. Use dynamic geometry software.
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triangles that share vertex A and are similar to △ABC with vertices, as shown.
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b. Calculate each given ratio to complete the table for the decimal values of sin A and 
cos A for each right triangle. What can you conclude?
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Communicate Your AnswerCommunicate Your Answer
 2. How is a right triangle used to fi nd the sine and cosine of an acute angle? Is there 

a unique right triangle that must be used?

 3. In Exploration 1, what is the relationship between rA and rB in terms of their 
measures? Find sin B and cos B. How are these two values related to sin A and 
cos A? Explain why these relationships exist.
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9.4 Lesson What You Will LearnWhat You Will Learn
 Use the tangent ratio.

 Solve real-life problems involving the tangent ratio.

Using the Tangent Ratio
A trigonometric ratio is a ratio of the lengths of two sides in 
a right triangle. All right triangles with a given acute angle are 
similar by the AA Similarity Theorem (Theorem 8.3). So, 

△JKL ∼ △XYZ, and you can write   KL — 
YZ

   =   JL — 
XZ

  . This can be

rewritten as   KL — 
JL

   =   YZ — 
XZ

  , which is a trigonometric ratio. So, 

trigonometric ratios are constant for a given angle measure.

The tangent ratio is a trigonometric ratio for acute angles 
that involves the lengths of the legs of a right triangle.

In the right triangle above, rA and rB are complementary. So, rB is acute. You can 
use the same diagram to fi nd the tangent of rB. Notice that the leg adjacent to rA is 
the leg opposite rB and the leg opposite rA is the leg adjacent to rB.

 Finding Tangent Ratios

Find tan S and tan R. Write each answer as a 
fraction and as a decimal rounded to four places.

SOLUTION

 tan S =   opp. rS — 
adj. to rS

   =   RT — 
ST

   =   80 — 
18

   =   40 — 
9

   ≈ 4.4444

 tan R =   opp. rR — 
adj. to rR

   =   ST — 
RT

   =   18 — 
80

   =   9 — 
40

   = 0.2250

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Find tan J and tan K. Write each answer as a fraction and as a decimal rounded 
to four places.

 1. K

J L

40

32

24

 2. 

K

JL 15

8 17

 

ATTENDING TO 
PRECISION

Unless told otherwise, you 
should round the values 
of trigonometric ratios 
to four decimal places 
and round lengths to the 
nearest tenth.

trigonometric ratio, p. 488
tangent, p. 488
angle of elevation, p. 490

Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Tangent Ratio
Let △ABC be a right triangle with acute rA.

The tangent of rA (written as tan A) is defi ned 
as follows.

tan A =   length of leg opposite rA   ———   
length of leg adjacent to rA

   =   BC — 
AC

  

READING
Remember the following 
abbreviations.

tangent m tan
opposite m opp.
adjacent m adj.

K

LJ
Y

XZ

AC

B
hypotenuse

leg adjacent
to ∠A

leg
opposite

∠A

RT

S

18

80

82
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MONITORING PROGRESS 
ANSWERS

1. 3
 — 4   = 0.7500,   4 — 3   ≈ 1.3333

 2.   8 — 15   ≈ 0.5333,   15
 — 8    = 1.8750

Extra Example 1
Find tan A and tan B. Write each answer 
as a fraction and as a decimal rounded to 
four places.

AC

B

36

15
39

tan A =   15
 — 36   =   5 — 12   ≈ 0.4167, 

tan B =   36
 — 15   =   12

 — 5   = 2.4000

English Language Learners

Class Activity
Draw the triangle on the board. Ask 
students to write and solve two 
different equations to find the value 
of x rounded to the nearest hundredth. 
Ask them if they see any advantages to 
using one method over the other. 

10

55°

35°
x

Sample answer: tan 35° =   10 — 
x
  , 

tan 55° =   x — 
10

  ; x ≈ 14.28; Explanations 
will vary. 

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the introduction to the tangent ratio. All 10°-80°-90° triangles are similar, so the ratio of 

the sides opposite and adjacent to the 10° angle will be constant.
• Introduce the abbreviations for opposite, adjacent, and hypotenuse.
• Common Misconception: While the hypotenuse is adjacent to each acute angle, it is only 

referred to as the hypotenuse.
• MP6 Attend to Precision: Reference the Attending to Precision note so that students will 

know how precise their measures need to be.
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9.5 Lesson What You Will LearnWhat You Will Learn
 Use the sine and cosine ratios.

 Find the sine and cosine of angle measures in special right triangles.

 Solve real-life problems involving sine and cosine ratios.

Using the Sine and Cosine Ratios
The sine and cosine ratios are trigonometric ratios for acute angles that involve the 
lengths of a leg and the hypotenuse of a right triangle.

 Finding Sine and Cosine Ratios

Find sin S, sin R, cos S, and cos R. Write 
each answer as a fraction and as a decimal 
rounded to four places.

SOLUTION

sin S =   opp. rS — 
hyp.

   =   RT — 
SR

   =   63 — 
65

   ≈ 0.9692 sin R =   opp. rR — 
hyp.

   =   ST — 
SR

   =   16 — 
65

   ≈ 0.2462

cos S =   adj. to rS — 
hyp.

   =   ST — 
SR

   =   16 — 
65

   ≈ 0.2462 cos R =   adj. to rR — 
hyp.

   =   RT — 
SR

   =   63 — 
65

   ≈ 0.9692

In Example 1, notice that sin S = cos R and sin R = cos S. This is true because the 
side opposite rS is adjacent to rR and the side opposite rR is adjacent to rS. 
The relationship between the sine and cosine of rS and rR is true for all 
complementary angles.

sine, p. 494
cosine, p. 494
angle of depression, p. 497

Core VocabularyCore Vocabullarry

Core Core ConceptConcept

Core Core ConceptConcept

Sine and Cosine Ratios
Let △ABC be a right triangle with acute rA. 
The sine of rA and cosine of rA (written as 
sin A and cos A) are defi ned as follows.

sin A =   length of leg opposite rA  ———  
length of hypotenuse

   =   BC — 
AB

  

cos A =   length of leg adjacent to rA   ———  
length of hypotenuse

   =   AC — 
AB

  

READING
Remember the following 
abbreviations.

sine m sin
cosine m cos
hypotenuse m hyp.

Sine and Cosine of Complementary Angles
The sine of an acute angle is equal to the cosine of its complement. The cosine 
of an acute angle is equal to the sine of its complement.

Let A and B be complementary angles. Then the following statements are true.

sin A = cos(90° − A) = cos B sin B = cos(90° − B) = cos A

cos A = sin(90° − A) = sin B cos B = sin(90° − B) = sin A

AC

B
hypotenuse

leg adjacent
to ∠A

leg
opposite

∠A

R T

S

16

63

65
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Extra Example 1
Find sin A, sin B, cos A, and cos B. Write 
each answer as a fraction and as a decimal 
rounded to four places.

AC

B

36

15
39

sin A = cos B =   15
 — 39   =   5 — 13   ≈ 0.3846, 

sin B = cos A =   36
 — 39   =   12

 — 13   ≈ 0.9231

Differentiated Instruction

Auditory
The mnemonic device SOH-CAH-TOA is 
a helpful way for students to remember 
the trigonometric ratios. “Sine is 
Opposite over Hypotenuse” (SOH), 
“Cosine is Adjacent over Hypotenuse” 
(CAH), and “Tangent is Opposite over 
Adjacent” (TOA). Write SOC-CAH-TOA 
on the board, explain how to use it, 
and then have the class state the term 
represented by each letter.

Teacher ActionsTeacher ActionsLaurie’s Notes
• Write the Core Concept, being sure to note the abbreviations and the need to specify the angle.

 “What is the same about the sine and cosine ratios?” They have the same denominator, the 
length of the hypotenuse.

 “If the sine and cosine ratios compare the length of a leg to the length of the hypotenuse, 
then what do you know about the ratios for acute angles?” The ratios are less than 1.

• MP2 Reason Abstractly and Quantitatively and Turn and Talk: “If A and B are 
complementary angles, then why does sin A = cos B?” Listen for correct reasoning.
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 Rewriting Trigonometric Expressions

Write sin 56° in terms of cosine.

SOLUTION

Use the fact that the sine of an acute angle is equal to the cosine of its complement.

 sin 56° =  cos(90° − 56°) =  cos 34°

  The sine of 56° is the same as the cosine of 34°.

You can use the sine and cosine ratios to fi nd unknown measures in right triangles.

 Finding Leg Lengths

Find the values of x and y using sine and cosine. 
Round your answers to the nearest tenth.

SOLUTION

Step 1 Use a sine ratio to fi nd the value of x.

 sin 26° =    opp. — 
hyp.

   Write ratio for sine of 26 °.

 sin 26° =    x — 
14

   Substitute.

 14 ⋅ sin 26° =  x Multiply each side by 14.

 6.1 ≈  x Use a calculator.

 The value of x is about 6.1.

Step 2 Use a cosine ratio to fi nd the value of y.

 cos 26° =    adj. — 
hyp.

   Write ratio for cosine of 26 °.

 cos 26° =    y — 
14

   Substitute.

 14 ⋅ cos 26° =  y Multiply each side by 14.

 12.6 ≈  y Use a calculator.

 The value of y is about 12.6.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 1. Find sin D, sin F, cos D, and cos F. Write each 
answer as a fraction and as a decimal rounded 
to four places.

 2. Write cos 23° in terms of sine.

 3. Find the values of u and t using sine and cosine. 
Round your answers to the nearest tenth.   

26°
y

x
14

7

25

24

E

F

D

t

u
65° 8
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MONITORING PROGRESS 
ANSWERS

1. sin D =    7 — 25   =  0.2800,

sin F =    24
 — 25   =  0.9600,

cos D =    24
 — 25   =  0.9600,

cos F =    7 — 25   =  0.2800
 2. sin 67°
 3. u ≈  3.4, t ≈  7.3

Extra Example 2
Write cos 69° in terms of sine. 
sin 21°

Extra Example 3
Find the values of x and y using sine and 
cosine. Round your answers to the nearest 
tenth.

x

y
35°

53

x ≈  30.4, y ≈  43.4

English Language Learners

Words and Abbreviations
This lesson uses many abbreviations 
for trigonometric ratios and parts of 
triangles. Encourage English learners 
to make a table in their notebooks 
showing the full word and the 
abbreviation.

Word Abbreviation

sine sin

cosine cos

tangent tan

adjacent adj.

opposite opp.

hypotenuse hyp.

Teacher ActionsTeacher ActionsLaurie’s Notes
 ”In Example 3, what are the angle measures of the triangle?” 26°, 64°, and 90°
 “What trigonometric equation can you write to solve for x?” sin 26° =    x — 

14
   or cos 64° =    x — 

14
   

Ask a similar question in solving for y.
 Extension: After solving for x and y, ask, “How can you check to see whether your answers 
are reasonable?” Use the Pythagorean Theorem: x2 +  y2 =  142. Accounting for rounding, the 
values for x and y should work in this equation.
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9.5 Lesson What You Will LearnWhat You Will Learn
 Use the sine and cosine ratios.

 Find the sine and cosine of angle measures in special right triangles.

 Solve real-life problems involving sine and cosine ratios.

Using the Sine and Cosine Ratios
The sine and cosine ratios are trigonometric ratios for acute angles that involve the 
lengths of a leg and the hypotenuse of a right triangle.

 Finding Sine and Cosine Ratios

Find sin S, sin R, cos S, and cos R. Write 
each answer as a fraction and as a decimal 
rounded to four places.

SOLUTION

sin S =   opp. rS — 
hyp.

   =   RT — 
SR

   =   63 — 
65

   ≈ 0.9692 sin R =   opp. rR — 
hyp.

   =   ST — 
SR

   =   16 — 
65

   ≈ 0.2462

cos S =   adj. to rS — 
hyp.

   =   ST — 
SR

   =   16 — 
65

   ≈ 0.2462 cos R =   adj. to rR — 
hyp.

   =   RT — 
SR

   =   63 — 
65

   ≈ 0.9692

In Example 1, notice that sin S = cos R and sin R = cos S. This is true because the 
side opposite rS is adjacent to rR and the side opposite rR is adjacent to rS. 
The relationship between the sine and cosine of rS and rR is true for all 
complementary angles.

sine, p. 494
cosine, p. 494
angle of depression, p. 497

Core VocabularyCore Vocabullarry

Core Core ConceptConcept

Core Core ConceptConcept

Sine and Cosine Ratios
Let △ABC be a right triangle with acute rA. 
The sine of rA and cosine of rA (written as 
sin A and cos A) are defi ned as follows.

sin A =   length of leg opposite rA  ———  
length of hypotenuse

   =   BC — 
AB

  

cos A =   length of leg adjacent to rA   ———  
length of hypotenuse

   =   AC — 
AB

  

READING
Remember the following 
abbreviations.

sine m sin
cosine m cos
hypotenuse m hyp.

Sine and Cosine of Complementary Angles
The sine of an acute angle is equal to the cosine of its complement. The cosine 
of an acute angle is equal to the sine of its complement.

Let A and B be complementary angles. Then the following statements are true.

sin A = cos(90° − A) = cos B sin B = cos(90° − B) = cos A

cos A = sin(90° − A) = sin B cos B = sin(90° − B) = sin A

AC

B
hypotenuse

leg adjacent
to ∠A

leg
opposite

∠A

R T

S

16

63

65
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Extra Example 1
Find sin A, sin B, cos A, and cos B. Write 
each answer as a fraction and as a decimal 
rounded to four places.

AC

B

36

15
39

sin A = cos B =   15
 — 39   =   5 — 13   ≈ 0.3846, 

sin B = cos A =   36
 — 39   =   12

 — 13   ≈ 0.9231

Differentiated Instruction

Auditory
The mnemonic device SOH-CAH-TOA is 
a helpful way for students to remember 
the trigonometric ratios. “Sine is 
Opposite over Hypotenuse” (SOH), 
“Cosine is Adjacent over Hypotenuse” 
(CAH), and “Tangent is Opposite over 
Adjacent” (TOA). Write SOC-CAH-TOA 
on the board, explain how to use it, 
and then have the class state the term 
represented by each letter.

Teacher ActionsTeacher ActionsLaurie’s Notes
• Write the Core Concept, being sure to note the abbreviations and the need to specify the angle.

 “What is the same about the sine and cosine ratios?” They have the same denominator, the 
length of the hypotenuse.

 “If the sine and cosine ratios compare the length of a leg to the length of the hypotenuse, 
then what do you know about the ratios for acute angles?” The ratios are less than 1.

• MP2 Reason Abstractly and Quantitatively and Turn and Talk: “If A and B are 
complementary angles, then why does sin A = cos B?” Listen for correct reasoning.
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 Rewriting Trigonometric Expressions

Write sin 56° in terms of cosine.

SOLUTION

Use the fact that the sine of an acute angle is equal to the cosine of its complement.

 sin 56° =  cos(90° − 56°) =  cos 34°

  The sine of 56° is the same as the cosine of 34°.

You can use the sine and cosine ratios to fi nd unknown measures in right triangles.

 Finding Leg Lengths

Find the values of x and y using sine and cosine. 
Round your answers to the nearest tenth.

SOLUTION

Step 1 Use a sine ratio to fi nd the value of x.

 sin 26° =    opp. — 
hyp.

   Write ratio for sine of 26 °.

 sin 26° =    x — 
14

   Substitute.

 14 ⋅ sin 26° =  x Multiply each side by 14.

 6.1 ≈  x Use a calculator.

 The value of x is about 6.1.

Step 2 Use a cosine ratio to fi nd the value of y.

 cos 26° =    adj. — 
hyp.

   Write ratio for cosine of 26 °.

 cos 26° =    y — 
14

   Substitute.

 14 ⋅ cos 26° =  y Multiply each side by 14.

 12.6 ≈  y Use a calculator.

 The value of y is about 12.6.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 1. Find sin D, sin F, cos D, and cos F. Write each 
answer as a fraction and as a decimal rounded 
to four places.

 2. Write cos 23° in terms of sine.

 3. Find the values of u and t using sine and cosine. 
Round your answers to the nearest tenth.   

26°
y

x
14

7

25

24

E

F

D

t

u
65° 8
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MONITORING PROGRESS 
ANSWERS

1. sin D =    7 — 25   =  0.2800,

sin F =    24
 — 25   =  0.9600,

cos D =    24
 — 25   =  0.9600,

cos F =    7 — 25   =  0.2800
 2. sin 67°
 3. u ≈  3.4, t ≈  7.3

Extra Example 2
Write cos 69° in terms of sine. 
sin 21°

Extra Example 3
Find the values of x and y using sine and 
cosine. Round your answers to the nearest 
tenth.

x

y
35°

53

x ≈  30.4, y ≈  43.4

English Language Learners

Words and Abbreviations
This lesson uses many abbreviations 
for trigonometric ratios and parts of 
triangles. Encourage English learners 
to make a table in their notebooks 
showing the full word and the 
abbreviation.

Word Abbreviation

sine sin

cosine cos

tangent tan

adjacent adj.

opposite opp.

hypotenuse hyp.

Teacher ActionsTeacher ActionsLaurie’s Notes
 ”In Example 3, what are the angle measures of the triangle?” 26°, 64°, and 90°
 “What trigonometric equation can you write to solve for x?” sin 26° =    x — 

14
   or cos 64° =    x — 

14
   

Ask a similar question in solving for y.
 Extension: After solving for x and y, ask, “How can you check to see whether your answers 
are reasonable?” Use the Pythagorean Theorem: x2 +  y2 =  142. Accounting for rounding, the 
values for x and y should work in this equation.
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Finding Sine and Cosine in Special Right Triangles

 Finding the Sine and Cosine of 45°

Find the sine and cosine of a 45° angle.

SOLUTION

Begin by sketching a 45°-45°-90° triangle. Because all such triangles are similar, you 
can simplify your calculations by choosing 1 as the length of each leg. Using the 
45°-45°-90° Triangle Theorem (Theorem 9.4), the length of the hypotenuse is  √

—
 2  .

45°
1

1
2

 sin 45° =    opp. — 
hyp.

    cos 45° =    adj. — 
hyp.

   

 =    
1
 — 

 √
—

 2  
   =    

1
 — 

 √
—

 2  
  

 =     √
—

 2   — 
2
   =     √

—
 2   — 

2
  

≈ 0.7071 ≈ 0.7071

 Finding the Sine and Cosine of 30°

Find the sine and cosine of a 30° angle.

SOLUTION

Begin by sketching a 30°-60°-90° triangle. Because all such triangles are similar, you 
can simplify your calculations by choosing 1 as the length of the shorter leg. Using the 
30°-60°-90° Triangle Theorem (Theorem 9.5), the length of the longer leg is  √

—
 3   and 

the length of the hypotenuse is 2.

30°

1
2

3

 sin 30° =    opp. — 
hyp.

    cos 30° =    adj. — 
hyp.

   

 =    1 — 
2
    =     √

—
 3   — 

2
  

 =  0.5000 ≈ 0.8660
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 4. Find the sine and cosine of a 60° angle. 

STUDY TIP
Notice that 

 sin 45° =  cos(90 − 45)°
=  cos 45°.
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MONITORING PROGRESS 
ANSWER

4. sin 60° =     √
—

 3   — 
2
   ≈ 0.8660,

cos 60° =    1 — 
2
   =  0.5000

Extra Example 4

Which ratios are equal to    √
—

 2   — 
2
  ? Select all 

that apply. 
• sin A
• cos A
• tan A
• sin B
• cos B
• tan B

sin A, cos A, sin B, cos B

Extra Example 5 

Which ratios are equal to    √
—

 3   — 
2
  ? Select all 

that apply. 
• sin M
• sin P
• cos M
• cos P

1

N

M

P

60° 2

   3

sin M, cos P

B

CA

9 45°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Have students work in groups of two to four students.
• Say, “You have learned about special right triangles in an earlier lesson. Today, you have learned 

about the sine and cosine ratios. Work with your partners to find the exact and approximate 
values of the sine and cosine of 30°, 45°, and 60°.”

• Let students work with one another as you circulate. Do not rush in to rescue! Trust that students 
have the necessary knowledge to answer the question. Solicit answers and summarize in a table. 
Look for patterns (i.e., sin θ is an increasing function).
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ANSWER
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 Section 9.5 497

 Section 9.5  The Sine and Cosine Ratios 497

Solving Real-Life Problems
Recall from the previous lesson that the angle an upward line of sight makes with a 
horizontal line is called the angle of elevation. The angle that a downward line of sight 
makes with a horizontal line is called the angle of depression.

 Modeling with Mathematics

You are skiing on a mountain with an altitude of 1200 feet. The angle of depression is 
21°. Find the distance x you ski down the mountain to the nearest foot.

21°

x ft

1200 ft

Not drawn to scale

SOLUTION

1. Understand the Problem You are given the angle of depression and the altitude 
of the mountain. You need to fi nd the distance that you ski down the mountain.

2. Make a Plan Write a trigonometric ratio for the sine of the angle of depression 
involving the distance x. Then solve for x.

3. Solve the Problem

 sin 21° =   opp. — 
hyp.

   Write ratio for sine of 21 °.

 sin 21° =   1200 — 
x
   Substitute.

 x ⋅ sin 21° = 1200 Multiply each side by x.

 x =   1200 — 
sin 21°

   Divide each side by sin 21 °.

 x ≈  3348.5 Use a calculator.

 You ski about 3349 feet down the mountain.

4. Look Back Check your answer. The value of sin 21° is about 0.3584. Substitute 
for x in the sine ratio and compare the values.

1200 — 
x
   ≈    1200 — 

3348.5
   

 ≈  0.3584

This value is approximately the same as the value of sin 21°. ✓

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

 5. WHAT IF? In Example 6, the angle of depression is 28°. Find the distance x you 
ski down the mountain to the nearest foot. 
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MONITORING PROGRESS 
ANSWER

5. about 2556 ft

Extra Example 6
You are skiing down a hill with an altitude 
of 800 feet. The angle of depression is 15°. 
Find the distance x you ski down the hill to 
the nearest foot. about 3091 feet

Teacher ActionsTeacher ActionsLaurie’s Notes
• In the last lesson on the tangent ratio, only the leg lengths were used. Discuss with students that 

now problems also involve the hypotenuse.
• Turn and Talk: Pose Example 6. “How can you find the distance the skier skis?”
• MP1 Make Sense of Problems and Persevere in Solving Them and MP4 Model with 

Mathematics: Drawing a sketch is helpful in making sense of the problem. Note that students 
could use sine or cosine to solve.

ClosureClosure
• Give Me Five: Select one or more of the prompts on page T-492 for students to reflect on.
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