
 
9.6  SOLVING RIGHT TRIANGLES 
 
45 – 45- 90 Triangle     30 – 60 – 90 Triangle 

         

SOHCAHTOA     
 
    SIN (Angle) = COS(Complementary Angle) 
 

     or  
___________________________________________________________________________ 
WARM UP    Window Problem (on handout) 
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9.2 Lesson What You Will LearnWhat You Will Learn
 Find side lengths in special right triangles.

 Solve real-life problems involving special right triangles.

Finding Side Lengths in Special Right Triangles
A 45°- 45°- 90° triangle is an isosceles right triangle that can be formed by cutting a 
square in half diagonally.

 Finding Side Lengths in 45°- 45°- 90° Triangles

Find the value of x. Write your answer in simplest form.

a. 

x

8

45°

 b. 

xx

5   2

SOLUTION

a. By the Triangle Sum Theorem (Theorem 5.1), the measure of the third angle must 
be 45°, so the triangle is a 45°- 45°- 90° triangle.

 hypotenuse =  leg ⋅  √—
 2    45 °- 45 °- 90 ° Triangle Theorem

x =  8 ⋅  √—
 2    Substitute.

  x =  8 √
—

 2    Simplify.

  The value of x is 8 √
—

 2  .

b. By the Base Angles Theorem (Theorem 5.6) and the Corollary to the Triangle Sum 
Theorem (Corollary 5.1), the triangle is a 45°- 45°- 90° triangle.

 hypotenuse =  leg ⋅  √—
 2    45 °- 45 °- 90 ° Triangle Theorem

5 √
—

 2   =  x ⋅  √—
 2    Substitute.

5 √
—

 2  
 — 

 √
—

 2  
   =    

x √
—

 2  
 — 

 √
—

 2  
   Divide each side by  √

—
 2  .

5 =  x Simplify.

  The value of x is 5.

REMEMBER
An expression involving 
a radical with index 2 
is in simplest form when 
no radicands have perfect 
squares as factors other 
than 1, no radicands 
contain fractions, and 
no radicals appear in the 
denominator of a fraction.

Previous
isosceles triangle

Core VocabularyCore Vocabullarry

TheoremTheorem
Theorem 9.4 45°- 45°- 90° Triangle Theorem
In a 45°- 45°- 90° triangle, the hypotenuse is 
 √

—
 2   times as long as each leg.

Proof Ex. 19, p. 476 hypotenuse =  leg ⋅  √—
 2  

x

x
x   245°

45°
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English Language Learners

Building on Past Knowledge
Remind students that the properties of 
45°-45°-90° and 30°-60°-90° triangles 
can be derived by applying the 
Pythagorean Theorem to the triangles 
formed by a diagonal in a square and 
the height of an equilateral triangle.

Extra Example 1
Find the value of x. Write your answer in 
simplest form.

a. 

x22

22

 22 √
—

 2  

b. 

x
x

10   2

 10

Teacher ActionsTeacher ActionsLaurie’s Notes
• State the theorem and connect to Exploration 1 done by students. See the Teaching Strategy on 

page T-470.
• In answering problems, such as Example 1, students will often start to use the Pythagorean 

Theorem to solve for the missing side length versus applying Theorem 9.4.
• MP2 Reason Abstractly and Quantitatively: Mathematically proficient students 

understand that all right isosceles triangles possess the relationship stated in the theorem. They 
use the theorem versus performing a computation each time.
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 Section 9.2  Special Right Triangles 473

 Finding Side Lengths in a 30°- 60°- 90° Triangle

Find the values of x and y. Write your answer 
in simplest form.

SOLUTION

Step 1 Find the value of x.

 longer leg = shorter leg ⋅  √—
 3   30 °- 60 °- 90 ° Triangle Theorem

9 = x ⋅  √—
 3   Substitute.

9
 — 

 √
—

 3  
   = x Divide each side by  √

—
 3  .

9
 — 

 √
—

 3  
   ⋅    √

—
 3  
 — 

 √
—

 3  
   = x Multiply by    √

—
 3   — 

 √
—

 3  
  .

   9 √
—

 3   — 
3
   = x Multiply fractions.

 3 √
—

 3   = x Simplify.

  The value of x is 3 √
—

 3  .

Step 2 Find the value of y.

 hypotenuse = shorter leg ⋅ 2 30 °- 60 °- 90 ° Triangle Theorem

 y = 3 √
—

 3   ⋅ 2 Substitute.

 y = 6 √
—

 3   Simplify.

  The value of y is 6 √
—

 3  .

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

Find the value of the variable. Write your answer in simplest form. 

 1. 

x

x

2   2

 2. 

y

22

 3. 

x

3
30°

60°
 4. 

h
44

22

REMEMBER
Because the angle opposite 
9 is larger than the angle 
opposite x, the leg with 
length 9 is longer than 
the leg with length x by 
the Triangle Larger Angle 
Theorem (Theorem 6.10).

TheoremTheorem
Theorem 9.5 30°- 60°- 90° Triangle Theorem
In a 30°- 60°- 90° triangle, the hypotenuse is 
twice as long as the shorter leg, and the longer 
leg is  √

—
 3   times as long as the shorter leg.

Proof Ex. 21, p. 476
hypotenuse = shorter leg ⋅ 2
longer leg = shorter leg ⋅  √—

 3  

2x
x

x   3
30°

60°

9

x
y

30°

60°
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MONITORING PROGRESS 
ANSWERS

1. x = 2
2. y = 2
3. x = 3
4. h  = 2 √

—
 3  

Differentiated Instruction

Inclusion
Work with advanced students to 
develop the formula for the area A of a 
30°-60°-90° triangle with hypotenuse 
of length s. Check to see whether they 

wrote  A =    s
2 √

—
 3   — 

8
  .

Extra Example 2
Find the values of x and y. Write your 
answer in simplest form.

x

y

60°
30

x = 15 √
—

 3  , y = 15

Teacher ActionsTeacher ActionsLaurie’s Notes
• State the theorem and connect to Exploration 2 done by students. Stress that there are two 

relationships stated in this theorem.
• Discuss with students that the shorter leg is also referred to as the side opposite 30° and the 

longer leg is the side opposite 60°.
 “How do you simplify an expression that has a radical in the denominator?” Multiply by a factor 
of 1 — the radical divided by itself.

• Think-Pair-Share: Have students answer Questions 1–4, and then share and discuss
as a class.
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sin(angle) = Opp.
Hyp.

cos(angle) = Adj.
Hyp.

tan(angle) = Opp.
Adj.

sinA = cos(90 − A) cosA = sin(90 − A)

Challenge:		Home	Work	Problems	
	

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

16. A surveyor wants to find the distance from points A and B to an
inaccessible point C. Po]"t C can be sighted from both A and B.
The surveyor measures AB, 1A, arrd LB, with the results shown.
Find AC and BC. (Hint: Use Exercise 19 on page 276.)

17. Find the acute angle at which two diagonals of a cube intersect.

* [8. From the stage of a theater, the angle of elevation of the
first balcony is l9'. The angle ofelevation ofthe second
balcony, 6.3 m directly above the first, is 29'. How high
above stage level is the hrst balcony? (Hint: Use tan 19 "
and tan 29" to write two equations involving x and d.
Solve for d, lhen frnd x.)

Application
PASSIVE SOLAR DESIGN

Passive solar homes are designed to let the
sun heat the house during the winter, but
to prevent the sun from heating the house
during the summer. Because the Earth's
axis is not perpendicular to the ecliptic
(the plane of the Earth's orbit around the
sun), the sun is lower in the sky in the win-
ter than it is in the summer.

C4
2nd

lst

)-

280 / Chapter 6
From the latitude of the homesite the architect can

determine the elevation angle of the sun (the angle at
which a person has to look up from the horizontal to see
the sun) during the winter and during the summer. The
architect can then design an overhang for windows that
will let sunlight in the windows during the winter, but
will shade the windows during the summer.

The Earth's axis makes an angle of 23!' with a
perpendicular to the ecliptic plane. So for places in the
northern hemisphere between the Tiopic of Cancer and
the Arctic Circle, the angle of elevation of the sun at
noon on the longest day of the year, at the summer sol-
stice, is 90' - the latitude + 23+'. Its angle of eleva-
tion at noon on the shortest day, at the winter solstice,
is 90' - the latitude - 23$'. For example, in Terre
Haute, Indiana, at latitude 39j" north, the angle of ele-
vation of the sun at noon on the longest day is 74'
(90 - 39+ + 23+ = 74), and at noon on the shortest day
it is 21" (90 - 39+ - 23+ = 21).

Exercises
Find the angle of elevation ofthe sun at noon on the longest day and at noon on
the shortest day in the following cities. The approximate north latitudes are in
parentheses.

1. Seattle, Washington (47+')
3. Houston, Texas (30')
5. Nome, Alaska (64+")

2. Chicago, Illinois (42')
4. Los Angeles, California (34")
6. Miami, Florida (26")

7. For a city south of the Tfopic of Cancer, such as San Juan, Puerto Rico
(18+'N), the formula gives a summer solstice angle greater than 90"' What
does this mean?

8. For a place north of the Arctic Circle, such as Prudhoe Bay, Alaska (70'N),
the formula gives a negative value for the angle of elevation of the sun at
noon at the winter solstice. What does this mean?

9. An architect is designing a passive solar house to be lo-
cated in Terre Haute, Indiana. The diagram shows a
cross-section of a wall that will face south. How long must
the overhang x be to shade the entire window at noon at
the summer solstice?

10. If the overhang has the length found in Exercise 9, how
much of the window will be in the sun at noon at the
winter solstice?

#f

Right Triangles / 281

SHOW	ALL	WORK	ON	SEPARATE	PAPER	
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9.6  SOLVING RIGHT TRIANGLES 
 
USING INVERSE TRINGONOMETRIC RATIOS TO FIND MISSING ANGLES 

       

       
__________________________________________________________________________ 
 
     Find angles if BC = 3, AC = 4, and BA = 5 

 
 

         

     
 

 
Enter in Calculator 
 

= = ______  . = = _______  = = ______ 
 
 
GROUP WORK   Show work and compare results.  
 

 

1.       2. 

 
 
 
 
 

sin(angle) = opp
hyp

cos(angle) = adj
hyp

tan(angle) = opp
adj

sin−1 opp
hyp

⎛
⎝⎜

⎞
⎠⎟
= angle cos−1 adj

hyp
⎛
⎝⎜

⎞
⎠⎟
= angle tan−1 opp

adj
⎛
⎝⎜

⎞
⎠⎟
= angle
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9.6 Lesson What You Will LearnWhat You Will Learn
 Use inverse trigonometric ratios.

 Solve right triangles.

Using Inverse Trigonometric Ratios

 Identifying Angles from Trigonometric Ratios

Determine which of the two acute angles has a cosine of 0.5.

SOLUTION

Find the cosine of each acute angle.

cos A =    adj. to rA — 
hyp.

   =     √
—

 3   — 
2
   ≈ 0.8660 cos B =    adj. to rB — 

hyp.
   =    1 — 

2
   =  0.5

 The acute angle that has a cosine of 0.5 is rB.

If the measure of an acute angle is 60°, then its cosine is 0.5. The converse is also 
true. If the cosine of an acute angle is 0.5, then the measure of the angle is 60°. 
So, in Example 1, the measure of rB must be 60° because its cosine is 0.5.

 Finding Angle Measures

Let rA, rB, and rC be acute angles. Use a calculator to approximate the measures of 
rA, rB, and rC to the nearest tenth of a degree.

a. tan A =  0.75 b. sin B =  0.87 c. cos C =  0.15

SOLUTION

a. mrA =  tan−1 0.75 ≈ 36.9°

b. mrB =  sin−1 0.87 ≈ 60.5°

c. mrC =  cos−1 0.15 ≈ 81.4°

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

Determine which of the two acute angles has the given trigonometric ratio.

 1. The sine of the angle is   12
 — 13  . 2. The tangent of the angle is   5 — 12  .

ANOTHER WAY
You can use the Table of
Trigonometric Ratios available 
at BigIdeasMath.com to 
approximate tan−1 0.75 
to the nearest degree. Find 
the number closest to 0.75 
in the tangent column and 
read the angle measure at 
the left.

inverse tangent, p. 502
inverse sine, p. 502
inverse cosine, p.502
solve a right triangle, p. 503

Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Inverse Trigonometric Ratios
Let rA be an acute angle.

Inverse Tangent If tan A =  x, then tan−1 x =  mrA. tan−1   BC — 
AC

   = mr A

Inverse Sine If sin A =  y, then sin−1 y =  mrA. sin−1   BC — 
AB

   = mr A

Inverse Cosine If cos A =  z, then cos−1 z =  mrA. cos−1   AC — 
AB

   = mr A

READING
The expression “tan−1 x” 
is read as “the inverse 
tangent of x.”

C

B

A

1
2

3

C

B

A

D

E

F

5
13

12
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MONITORING PROGRESS 
ANSWERS

1. rE
2. rF

Extra Example 1
Determine which of the two acute angles 
has a sine of 0.4.

6

P

Q

R

15

3   21

The acute angle that has a sine of 0.4
is rR.

Extra Example 2
Let rA, rB, and rC be acute angles. 
Use a calculator to approximate the 
measures of rA, rB, and rC to the 
nearest tenth of a degree.

a. tan A =  3.29 mrA ≈ 73.1°
b. sin B =  0.55 mrB ≈ 33.4°
c. cos C =  0.87 mrC ≈ 29.5°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Sketch the triangle shown in Example 1. Ask students to find the sine and cosine of angles A and 

B as well as the measure of each angle.
• State the Core Concept. Students find it helpful when you say, “tan–1(1) =  x means you want to 

find the angle whose tangent is 1.” Another way of asking this question would be to write
tan x =  1.

• Thumbs Up: Have students work with partners to answer all parts of Example 2. Use Thumbs 
Up to assess students’ understanding.
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sin∠A = 3
5

cos∠A = 4
5

tan∠A = 3
4

sin−1 3
5

⎛
⎝⎜

⎞
⎠⎟ = ∠A = _____ cos−1 4

5
⎛
⎝⎜

⎞
⎠⎟ = ∠A = _____ cos−1 3

4
⎛
⎝⎜

⎞
⎠⎟ = ∠A = _____
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9.6 Lesson What You Will LearnWhat You Will Learn
 Use inverse trigonometric ratios.

 Solve right triangles.

Using Inverse Trigonometric Ratios

 Identifying Angles from Trigonometric Ratios

Determine which of the two acute angles has a cosine of 0.5.

SOLUTION

Find the cosine of each acute angle.

cos A =    adj. to rA — 
hyp.

   =     √
—

 3   — 
2

   ≈ 0.8660 cos B =    adj. to rB — 
hyp.

   =    1 — 
2

   =  0.5

 The acute angle that has a cosine of 0.5 is rB.

If the measure of an acute angle is 60°, then its cosine is 0.5. The converse is also 
true. If the cosine of an acute angle is 0.5, then the measure of the angle is 60°. 
So, in Example 1, the measure of rB must be 60° because its cosine is 0.5.

 Finding Angle Measures

Let rA, rB, and rC be acute angles. Use a calculator to approximate the measures of 
rA, rB, and rC to the nearest tenth of a degree.

a. tan A =  0.75 b. sin B =  0.87 c. cos C =  0.15

SOLUTION

a. mrA =  tan−1 0.75 ≈ 36.9°

b. mrB =  sin−1 0.87 ≈ 60.5°

c. mrC =  cos−1 0.15 ≈ 81.4°

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

Determine which of the two acute angles has the given trigonometric ratio.

 1. The sine of the angle is   12
 — 13  . 2. The tangent of the angle is   5 — 12  .

ANOTHER WAY
You can use the Table of
Trigonometric Ratios available 
at BigIdeasMath.com to 
approximate tan−1 0.75 
to the nearest degree. Find 
the number closest to 0.75 
in the tangent column and 
read the angle measure at 
the left.

inverse tangent, p. 502
inverse sine, p. 502
inverse cosine, p.502
solve a right triangle, p. 503

Core VocabularyCore Vocabullarry

Core Core ConceptConcept
Inverse Trigonometric Ratios
Let rA be an acute angle.

Inverse Tangent If tan A =  x, then tan−1 x =  mrA. tan−1   BC — 
AC

   = mr A

Inverse Sine If sin A =  y, then sin−1 y =  mrA. sin−1   BC — 
AB

   = mr A

Inverse Cosine If cos A =  z, then cos−1 z =  mrA. cos−1   AC — 
AB

   = mr A

READING
The expression “tan−1 x” 
is read as “the inverse 
tangent of x.”

C

B

A

1
2

3

C

B

A

D

E

F

5
13

12
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MONITORING PROGRESS 
ANSWERS

1. rE
2. rF

Extra Example 1
Determine which of the two acute angles 
has a sine of 0.4.

6

P

Q

R

15

3   21

The acute angle that has a sine of 0.4
is rR.

Extra Example 2
Let rA, rB, and rC be acute angles. 
Use a calculator to approximate the 
measures of rA, rB, and rC to the 
nearest tenth of a degree.

a. tan A =  3.29 mrA ≈ 73.1°
b. sin B =  0.55 mrB ≈ 33.4°
c. cos C =  0.87 mrC ≈ 29.5°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Sketch the triangle shown in Example 1. Ask students to find the sine and cosine of angles A and 

B as well as the measure of each angle.
• State the Core Concept. Students find it helpful when you say, “tan–1(1) =  x means you want to 

find the angle whose tangent is 1.” Another way of asking this question would be to write
tan x =  1.

• Thumbs Up: Have students work with partners to answer all parts of Example 2. Use Thumbs 
Up to assess students’ understanding.
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tan−1 .75 ∠A sin−1 .87 ∠B cos−1 .15 ∠C
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9.6 Lesson What You Will LearnWhat You Will Learn
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 Solve right triangles.

Using Inverse Trigonometric Ratios

 Identifying Angles from Trigonometric Ratios
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Find the cosine of each acute angle.
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If the measure of an acute angle is 60°, then its cosine is 0.5. The converse is also 
true. If the cosine of an acute angle is 0.5, then the measure of the angle is 60°. 
So, in Example 1, the measure of rB must be 60° because its cosine is 0.5.
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Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Determine which of the two acute angles has the given trigonometric ratio.

 1. The sine of the angle is   12
 — 13  . 2. The tangent of the angle is   5 — 12  .

ANOTHER WAY
You can use the Table of
Trigonometric Ratios available 
at BigIdeasMath.com to 
approximate tan−1 0.75 
to the nearest degree. Find 
the number closest to 0.75 
in the tangent column and 
read the angle measure at 
the left.
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Core Core ConceptConcept
Inverse Trigonometric Ratios
Let rA be an acute angle.

Inverse Tangent If tan A =  x, then tan−1 x =  mrA. tan−1   BC — 
AC
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Inverse Sine If sin A =  y, then sin−1 y =  mrA. sin−1   BC — 
AB
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Inverse Cosine If cos A =  z, then cos−1 z =  mrA. cos−1   AC — 
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MONITORING PROGRESS 
ANSWERS

1. rE
2. rF

Extra Example 1
Determine which of the two acute angles 
has a sine of 0.4.

6

P

Q

R

15

3   21

The acute angle that has a sine of 0.4
is rR.

Extra Example 2
Let rA, rB, and rC be acute angles. 
Use a calculator to approximate the 
measures of rA, rB, and rC to the 
nearest tenth of a degree.

a. tan A =  3.29 mrA ≈ 73.1°
b. sin B =  0.55 mrB ≈ 33.4°
c. cos C =  0.87 mrC ≈ 29.5°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Sketch the triangle shown in Example 1. Ask students to find the sine and cosine of angles A and 

B as well as the measure of each angle.
• State the Core Concept. Students find it helpful when you say, “tan–1(1) =  x means you want to 

find the angle whose tangent is 1.” Another way of asking this question would be to write
tan x =  1.

• Thumbs Up: Have students work with partners to answer all parts of Example 2. Use Thumbs 
Up to assess students’ understanding.

hscc_geo_te_0906.indd   502hscc_geo_te_0906.indd   502 2/12/15   3:55 PM2/12/15   3:55 PM

sin∠__ = 12
13

sin−1 12
13

⎛
⎝⎜

⎞
⎠⎟ = ____



Pythagorean Theorem: A2 + B2 = C2 

     
 

     
_____________________________________________________________________________________________________________ 

SOLVING A RIGHT TRIANGLE:  Find all angles and sides measurements.  
 
     c = _____      

 
 
 
 
GROUP WORK   Show work and compare answers. 
 
     DE = _____      

 
 
SOLVING A RIGHT TRIANGLE:  Find all angles and sides measurements 
 

 
 
 
 
 
 
 
HW9.6; 1, 2, 5-17odd 
 

sin(angle) = opp
adj

cos(angle) = adj
hyp

tan(angle) = opp
adj

sin−1 opp
hyp

⎛
⎝⎜

⎞
⎠⎟
= angle cos−1 adj

hyp
⎛
⎝⎜

⎞
⎠⎟
= angle tan−1 opp

adj
⎛
⎝⎜

⎞
⎠⎟
= angle

m∠A = _____ m∠B = _____ m∠C = _____

 Section 9.6 503
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 Solving a Right Triangle

Solve the right triangle. Round decimal answers 
to the nearest tenth.

SOLUTION

Step 1 Use the Pythagorean Theorem (Theorem 9.1) 
to fi nd the length of the hypotenuse.

 c2 = a2 +  b2 Pythagorean Theorem

 c2 = 32 +  22 Substitute.

 c2 = 13 Simplify.

 c =  √
—

 13   Find the positive square root.

 c ≈ 3.6 Use a calculator.

Step 2 Find mrB. 

mrB = tan−1   2 — 3   ≈ 33.7° Use a calculator.

Step 3 Find mrA.

Because rA and rB are complements, you can write

 mrA = 90° − mrB

 ≈ 90° − 33.7° 

 = 56.3°.

  In △ABC, c ≈ 3.6, mrB ≈ 33.7°, and mrA ≈ 56.3°.

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

Solve the right triangle. Round decimal answers to the nearest tenth.

 6. D

EF

20

21

 7. G

JH

109

91

ANOTHER WAY
You could also have found 
mrA fi rst by fi nding

tan−1   3 — 
2

   ≈ 56.3°.

Solving Right Triangles

Core Core ConceptConcept
Solving a Right Triangle
To solve a right triangle means to fi nd all unknown side lengths and angle 
measures. You can solve a right triangle when you know either of the following. 

• two side lengths

• one side length and the measure of one acute angle

A

C

B

23

c

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

Let rG, rH, and rK be acute angles. Use a calculator to approximate the 
measures of rG, rH, and rK to the nearest tenth of a degree.

 3. tan G = 0.43 4. sin H = 0.68 5. cos K = 0.94 
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MONITORING PROGRESS 
ANSWERS

3. mrG ≈ 23.3°
4. mrH ≈ 42.8°
5. mrK ≈ 19.9°

 6. DE = 29, mrD ≈ 46.4°,
mrE ≈ 43.6°

7. GJ = 60, mrG ≈ 56.6°,
mrH ≈ 33.4°

English Language Learners

Graphic Organizer
Have students work in small groups to 
develop a Process Diagram showing 
the steps in solving a right triangle. 
Have the groups compare their 
diagrams and have each student copy 
the diagram into his or her notebook.

Extra Example 3
Solve the right triangle. Round decimal 
answers to the nearest tenth.

B

A

C

25

24

AB = 7, mrA ≈ 73.7°, mrC ≈ 16.3°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Previously, students have used trigonometric ratios to find side lengths. Explain to students that 

now they will be able to find angle measures.
 Fact-First Questioning: “If you know the lengths of two sides of a right triangle, then 
you can determine the third side and the two acute angle measures. How is this done?” Give 
partners time to discuss. Use Popsicle Sticks to solicit methods for solving a right triangle 
completely. Sample answer: Use the Pythagorean Theorem to find the length of the third side. 
Then use inverse trigonometric ratios to find the measures of the acute angles.

• Think-Pair-Share: Have partners work independently on Example 3, using the method(s) just 
described by peers.
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 Solving a Right Triangle

Solve the right triangle. Round decimal answers 
to the nearest tenth.

SOLUTION

Step 1 Use the Pythagorean Theorem (Theorem 9.1) 
to fi nd the length of the hypotenuse.

 c2 = a2 +  b2 Pythagorean Theorem

 c2 = 32 +  22 Substitute.

 c2 = 13 Simplify.

 c =  √
—

 13   Find the positive square root.

 c ≈ 3.6 Use a calculator.

Step 2 Find mrB. 

mrB = tan−1   2 — 3   ≈ 33.7° Use a calculator.

Step 3 Find mrA.

Because rA and rB are complements, you can write

 mrA = 90° − mrB

 ≈ 90° − 33.7° 

 = 56.3°.

  In △ABC, c ≈ 3.6, mrB ≈ 33.7°, and mrA ≈ 56.3°.

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

Solve the right triangle. Round decimal answers to the nearest tenth.

 6. D

EF

20

21

 7. G

JH

109

91

ANOTHER WAY
You could also have found 
mrA fi rst by fi nding

tan−1   3 — 
2

   ≈ 56.3°.

Solving Right Triangles

Core Core ConceptConcept
Solving a Right Triangle
To solve a right triangle means to fi nd all unknown side lengths and angle 
measures. You can solve a right triangle when you know either of the following. 

• two side lengths

• one side length and the measure of one acute angle

A

C

B

23

c

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

Let rG, rH, and rK be acute angles. Use a calculator to approximate the 
measures of rG, rH, and rK to the nearest tenth of a degree.

 3. tan G = 0.43 4. sin H = 0.68 5. cos K = 0.94 
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MONITORING PROGRESS 
ANSWERS

3. mrG ≈ 23.3°
4. mrH ≈ 42.8°
5. mrK ≈ 19.9°

 6. DE = 29, mrD ≈ 46.4°,
mrE ≈ 43.6°

7. GJ = 60, mrG ≈ 56.6°,
mrH ≈ 33.4°

English Language Learners

Graphic Organizer
Have students work in small groups to 
develop a Process Diagram showing 
the steps in solving a right triangle. 
Have the groups compare their 
diagrams and have each student copy 
the diagram into his or her notebook.

Extra Example 3
Solve the right triangle. Round decimal 
answers to the nearest tenth.

B

A

C

25

24

AB = 7, mrA ≈ 73.7°, mrC ≈ 16.3°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Previously, students have used trigonometric ratios to find side lengths. Explain to students that 

now they will be able to find angle measures.
 Fact-First Questioning: “If you know the lengths of two sides of a right triangle, then 
you can determine the third side and the two acute angle measures. How is this done?” Give 
partners time to discuss. Use Popsicle Sticks to solicit methods for solving a right triangle 
completely. Sample answer: Use the Pythagorean Theorem to find the length of the third side. 
Then use inverse trigonometric ratios to find the measures of the acute angles.

• Think-Pair-Share: Have partners work independently on Example 3, using the method(s) just 
described by peers.
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504 Chapter 9  Right Triangles and Trigonometry

 Solving a Right Triangle

Solve the right triangle. Round decimal answers to the nearest tenth.

G

JH

13

g

h
25°

SOLUTION

Use trigonometric ratios to fi nd the values of g and h.

 sin H =    opp. — 
hyp.

   cos H =    adj. — 
hyp.

  

 sin 25° =    h — 
13

   cos 25° =    g — 
13

  

 13 ⋅ sin 25° =  h 13 ⋅ cos 25° =  g

 5.5 ≈  h 11.8 ≈  g

Because rH and rG are complements, you can write

 mrG =  90° −  mrH =  90° −  25° =  65°.

  In △ GHJ, h ≈  5.5, g ≈  11.8, and mrG =  65°.

 Solving a Real-Life Problem

Your school is building a raked stage. The stage will be 30 feet long from front to 
back, with a total rise of 2 feet. You want the rake (angle of elevation) to be 5° or 
less for safety. Is the raked stage within your desired range?

2 ft

stage back

stage front

30 ftx°

SOLUTION

Use the inverse sine ratio to fi nd the degree measure x of the rake.

 x ≈  sin− 1   2 — 30   ≈  3.8

 The rake is about 3.8°, so it is within your desired range of 5° or less.

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

 8. Solve the right triangle. Round decimal answers to the 
nearest tenth.

 9. WHAT IF? In Example 5, suppose another raked stage 
is 20 feet long from front to back with a total rise of 
2 feet. Is the raked stage within your desired range?

READING
A raked stage slants 
upward from front to back 
to give the audience a 
better view.

Z

X

Y

8.5
52°
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MONITORING PROGRESS 
ANSWERS

8. XY ≈  13.8, YZ ≈  10.9, mrY =  38°
9. no

Extra Example 4
Solve the right triangle. Round decimal 
answers to the nearest tenth.

XZ

Y

41°

18.4
x

y

x ≈  12.1, y ≈  13.9, mrY =  49°

Extra Example 5
Use the information in Example 5. Another 
raked stage is 25 feet long from front to 
back with a total rise of 1.5 feet. You want 
the rake to be 5° or less. Is the raked stage 
within your desired range? Explain. Yes; 
the rake is about 3.4°, so it is within the 
desired range.

Teacher ActionsTeacher ActionsLaurie’s Notes
 “After solving a right triangle completely, how can you check your answers?” Answers will vary. 
Students may mention using the Pythagorean Theorem, or that the angles should still sum to 
180°, or that the shortest side is opposite the least angle measure.

• MP4 Model with Mathematics: After working Example 5, consider any ramps on school 
property. See the Teaching Strategy on page T-500.

ClosureClosure
• Exit Ticket: A right triangle has legs of 8 centimeters and 13 centimeters. Solve the triangle 

completely. hypotenuse =   √
—

 233   cm or ≈  15.3 cm; angle measures ≈  31.6°, ≈  58.4°, 90°
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