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Finding	Missing	Sides	
	
Today’s	Objective	
SWBAT use trigonometric ratios for acute angles in right triangles 
to find missing side lengths.	

The ratios of the side lengths of a right triangle depend on the 
measure of its acute angles. These are called _______________ 
__________. 
 

Sine of ∠𝐴 (sin A) = 	𝐎																																					
𝐇																																		

= '
(
 

 

 

Cosine of ∠𝐴 (cos A) = 	𝐀																																									
𝐇																																								

= *
(
	

	

Tangent of ∠𝐴 (tan A) = 	𝐎																																														
𝐀																																												

= '
*
 

 

Thinking “_____-_____-_____” can help you remember these 
ratios. Using these ratios, you can find the length of any side of 
a right triangle if you know one acute angle and any other side. 
 

Example	1 

Use a trigonometric ratio to find the value of x in the diagram. 
Round your answer to the nearest tenth	
	
	
a.)     b.) 	
	
	
	
	
	
	
	
	
þ Check for Understanding 
 
Use a trigonometric ratio to find the value of x in each 
diagram. Round your answer to the nearest tenth.	
	
		
	

	

	

	
 

 

 Use trigonometric ratios to fi nd side lengths

Use a trigonometric ratio to fi nd the value of x in the diagram. 
Round to the nearest tenth.

a.

18

x

29°

b.
x

52
42°

Solution

a. cos 298 5   
adj.
}
hyp.  b. sin 428 5   

opp.
}
hyp.

  cos 298 5   18
}
x  sin 428 5   x}52

  x 5   18
}
cos 298

   52 sin 428 5 x

  x ø   18
}
0.8746   ø 20.6 x ø 52(0.6691) ø 34.8

 Use trigonometric ratios to fi nd side lengths

Skateboard Ramp Find the height and  

x ft

y ft

15 ft

308

length of the base of the ramp shown.

Find the height. Find the length of the base.

   sin 308 5
opp.
}
hyp.   cos 308 5

adj.
}
hyp.

   sin 308 5   x}15    cos 308 5   
y

}
15

  15  sin 308 5 x 15  cos 308 5 y

   7.5 5 x   13 ø y

The height is 7.5 feet and the length of the base is about 13 feet.

Guided Practice for Examples 4 and 5

Find the value of x in the diagram. Round to the nearest tenth.

5.
8

x
72°

6.

50

x

15°

7.  What If? In Example 5, suppose the length of the ramp is 18 feet. Find the height and 
length of the base of the ramp.
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 Use trigonometric ratios to fi nd side lengths

Use a trigonometric ratio to fi nd the value of x in the diagram. 
Round to the nearest tenth.
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29°
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308

length of the base of the ramp shown.

Find the height. Find the length of the base.
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opp.
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}
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y
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15

  15  sin 308 5 x 15  cos 308 5 y

   7.5 5 x   13 ø y

The height is 7.5 feet and the length of the base is about 13 feet.

Guided Practice for Examples 4 and 5

Find the value of x in the diagram. Round to the nearest tenth.

5.
8

x
72°

6.

50

x

15°

7.  What If? In Example 5, suppose the length of the ramp is 18 feet. Find the height and 
length of the base of the ramp.
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Georgia Performance Standards: MM2G2a, MM2G2b, MM2G2c

Goal Use the tangent ratio for indirect measurement.

Vocabulary
Trigonometry is a branch of mathematics that deals with the relationships between 
the sides and angles of triangles and the calculations based on these relationships.

A trigonometric ratio is a ratio of the lengths of two sides in a right triangle.

In a right triangle, the ratio of the length of the leg opposite an acute angle to the length 
of the leg adjacent to the angle is constant for a given angle measure. This ratio is called 
the tangent of the angle.

Tangent Ratio:
Let nABC be a right triangle with acute A. The tangent of A (written as tan A)
is defi ned as follows:

tan A 5   
length of leg opposite A

  }}}  length of leg adjacent to A  5   BC
}
AC

B

C A

Two angles are complementary angles if the sum of their measures is 908.

LESSON

5.2

Find tangent ratios

Find tan X and tan Y. Write each 
13

85

84
X Z

Y

answer as a fraction and as a 
decimal rounded to four places.

tan X 5   
opp. X
}
adj. X   5   YZ

}
XZ 5   13

}
84  ø 0.1548 tan Y 5   

opp. Y
}
adj. Y 5   XZ

}
YZ 5   84

}
13  ø 6.4615

Note that in the right triangle, n XYZ, X and Y are complementary angles. 
You can see that the tangent ratios of the complementary angles are reciprocals.

Find a leg length

Find the value of x.

Use the tangent of an acute angle to fi nd a leg length.

28°
15

x

 tan 288 5   
opp.
}
adj.   Write ratio for tangent of 288.

 tan 288 5   x}15  Substitute.

15  tan 288 5 x Multiply each side by 15.

 15(0.5317) ø x Use a calculator to fi nd tan 288.

 8.0 ø x Simplify.

157Uni t  5   Geomet ry :  R ight  Tr iang le  Tr igonomet ry



 	

  

	Guided	Practice	

Use a trigonometric ratio to find the value of x in each diagram. 
Round your answer to the nearest tenth. 
 
1.  
 

 

 

 

 

2.  

 

 

 

 

 

3.  

 
 

 

 

Example	2	
	
Find the height and length of the base of the ramp shown. 
Round your answer to the nearest tenth. 
 

 

 

 

 
 

 

 

þ Check for Understanding 
 
In example 3 above, suppose the length of the ramp is 18 feet. 
Find the height and length of the base of the ramp. 
Round your answer to the nearest tenth. 
 
 
 
 
	
	

	
      

 

	

	

	

	

 Use trigonometric ratios to fi nd side lengths

Use a trigonometric ratio to fi nd the value of x in the diagram. 
Round to the nearest tenth.
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x
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Solution
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 Use trigonometric ratios to fi nd side lengths

Skateboard Ramp Find the height and  
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308

length of the base of the ramp shown.

Find the height. Find the length of the base.
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15

  15  sin 308 5 x 15  cos 308 5 y
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The height is 7.5 feet and the length of the base is about 13 feet.

Guided Practice for Examples 4 and 5

Find the value of x in the diagram. Round to the nearest tenth.

5.
8

x
72°

6.

50

x

15°

7.  What If? In Example 5, suppose the length of the ramp is 18 feet. Find the height and 
length of the base of the ramp.
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Guided Practice for Examples 1, 2, 3, and 4
1. Find tan A and tan B. 2. Find the value of x.

  Round to four decimal places.  Round to the nearest tenth.

  

58
A B

C

42 40

x

32

25°

3.  Find the height h of the lamppost in Example 4 to the nearest inch if the angle is 728.

 Compare the tangent ratios for similar triangles

Find tan X and tan Y for the similar triangles. Then compare the 
tangent ratios.

  

b

aZ X

Y
c

2b

2aZ X

Y

2c

tan X 5   b}a tan X 5   2b
}
2a 5   b}a

tan Y 5   a}b tan Y 5   2a
}
2b 5   a}b

The values of tan X and tan Y for the similar triangles are equivalent.

 Estimate height using tangent

Find the height h of the lamppost to the nearest inch. 

688

38 in.

h in.

 tan 688 5   
opp.
}
adj.   Write ratio for tangent of 688.

 tan 688 5   h}38  Substitute.

 38  tan 688 5 h Multiply each side by 38.

 94.1 ø h Use a calculator to simplify.

The lamppost is about 94 inches tall.

MM2G2a   Discover the relationship of the trigonometric ratios 
for similar triangles.

MM2G2b   Explain the relationship between the trigonometric 
ratios of complementary angles.

MM2G2c  Solve application problems using the trigonometric 
ratios.
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     Guided	Practice	
	
Use a trigonometric ratio to find the variables in each diagram. 
Round your answer to the nearest tenth. 
 
1. 
 
 
 
 
 
 
 
 
2.  
 
 
 
 
 
 
 
 
 
3. 

							 Independent	Practice 

1. Use a trigonometric ratio to find the value of x in the 
diagram.  Round your answer to the nearest tenth. 

 

 

 
 
 
 
 
 
2. Use a trigonometric ratio to find each variable in the 
diagram. Round your answer to the nearest tenth. 
 

 
	
	

	
      

 

 
 
 
 

Exercise Set A (continued)

Use a cosine or sine ratio to fi nd the value of each variable. Round decimals 
to the nearest tenth.

 15.
578

14

b
a

 16.

418

17c

d

 17.
368

21

r

s

Use the 458-458-908 Triangle Theorem or the 308-608-908 Triangle Theorem to 
fi nd the sine and cosine of the angle.

 18. a 308 angle 19. a 458 angle 20. a 608 angle

Find the unknown side length. Then fi nd sin A and cos A. Write each 
answer as a fraction in simplest form and as a decimal. Round to four 
decimal places, if necessary.

 21.

33 56

C

B A

22.

36 85

C

B

A

 23.

6

2

B

CA

7

24. 12

3

B

C

A

7

25. Ski Lift A chair lift on a ski slope has an angle 

288

4640 ft
h

of elevation of 288 and covers a total distance of 
4640 feet. To the nearest foot, what is the vertical 
height h covered by the chair lift?

 26. Airplane Landing A pilot is preparing to land an 

Not drawn to scale

38

d
500 ft

Approach path
airplane. The airplane is on a straight line approach 
path that forms a 38 angle with the runway. What 
is the distance d along this approach path to the 
touchdown point when the airplane is 500 feet above 
the ground? Round your answer to the nearest foot.
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Exercise Set A (continued)
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Exercise Set A (continued)

Use a cosine or sine ratio to fi nd the value of each variable. Round decimals 
to the nearest tenth.
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Find sin R and sin S. Write each answer as a fraction and as a decimal. 
Round to four decimal places, if necessary.

 1.

T S

R

65

72

97

 2. T

S

R

56

90

106

 3. T

S R109

6091

Find cos A and cos B. Write each answer as a fraction and as a decimal. 
Round to four decimal places, if necessary.

 4.

A C

B

77

3685

 5.

140

14951

C

A

B

 6.

116

84

80

AC

B

 7. Find sin X, sin Y, cos X, and cos Y. 8. Find the sine and cosine of X, Y,
  Then compare the ratios. L, and M of the similar triangles. 
    Then compare the ratios.

48

50
14

Z

Y

X

55

48

73

Z X

Y

165

144

219

N L

M

Use a sine or cosine ratio to fi nd the value of each variable. 
Round decimals to the nearest tenth.

 9.

22

538
ba

 10.

37

398

c

d

 11. f

e
72

368

LESSON

3.65
Exercise 

Set B
LESSON

5.3
MM2G2a  Discover the relationship of the trigonometric ratios 

for similar triangles.

MM2G2b  Explain the relationship between the trigonometric 
ratios of complementary angles.

MM2G2c  Solve application problems using the trigonometric 
ratios.
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Exercise Set A (continued)

Find the area of the triangle. Round your answer to the nearest tenth.

 14.

408

11 m

x

15.

328

24 ft

x

 16.

568

40 in. x

Find the perimeter of the triangle. Round to the nearest tenth.

 17.

368

49 in.

18.

718

34 ft  19. 448

62 ft

20. Model Rockets To calculate the height h reached by a model rocket, 

100 ft

h

u

you move 100 feet from the launch point and record the angle of 
elevation u to the rocket at its highest point. The values of u for three 
fl ights are given below. Find the rocket’s height to the nearest foot for 
the given u in each fl ight.

a. u 5 778

b. u 5 818

c. u 5 838

21. Drive-in Movie You are 50 feet from the  

588

50 ft

screen at a drive-in movie. Your eye is on a 
horizontal line with the bottom of the screen 
and the angle of elevation to the top of the 
screen is 588. How tall is the screen?

22. Skyscraper You are a block away from a  

you your friend
428 718

780 ft

skyscraper that is 780 feet tall. Your friend 
is between the skyscraper and yourself. The 
angle of elevation from your position to the 
top of the skyscraper is 428. The angle of 
elevation from your friend’s position to the 
top of the skyscraper is 718. To the nearest  
foot, how far are you from your friend?
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       Home	Work 

Use a trigonometric ratio to find the value of x in the diagram.  
Round your answer to the nearest tenth. 
 
1.      2.   
 

 

 

 

 

 

 

3.        4.  

 

 

 

 

 

					Home	Work 

5. Find the height of the lamppost to the nearest inch. 

 

 

 

 

 

 

 

 
6. Use a trigonometric ratio to find the variable in each 
diagram. Round your answer to the nearest tenth. 
 
 
 

 

 

 
 
 
 
	
	

Guided Practice for Examples 1, 2, 3, and 4
1. Find tan A and tan B. 2. Find the value of x.

  Round to four decimal places.  Round to the nearest tenth.

  

58
A B

C

42 40

x

32

25°

3.  Find the height h of the lamppost in Example 4 to the nearest inch if the angle is 728.

 Compare the tangent ratios for similar triangles

Find tan X and tan Y for the similar triangles. Then compare the 
tangent ratios.

  

b

aZ X

Y
c

2b

2aZ X

Y

2c

tan X 5   b}a tan X 5   2b
}
2a 5   b}a

tan Y 5   a}b tan Y 5   2a
}
2b 5   a}b

The values of tan X and tan Y for the similar triangles are equivalent.

 Estimate height using tangent

Find the height h of the lamppost to the nearest inch. 

688

38 in.

h in.

 tan 688 5   
opp.
}
adj.   Write ratio for tangent of 688.

 tan 688 5   h}38  Substitute.

 38  tan 688 5 h Multiply each side by 38.

 94.1 ø h Use a calculator to simplify.

The lamppost is about 94 inches tall.

MM2G2a   Discover the relationship of the trigonometric ratios 
for similar triangles.

MM2G2b   Explain the relationship between the trigonometric 
ratios of complementary angles.

MM2G2c  Solve application problems using the trigonometric 
ratios.
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Find sin R and sin S. Write each answer as a fraction and as a decimal. 
Round to four decimal places, if necessary.

 1.
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Find cos A and cos B. Write each answer as a fraction and as a decimal. 
Round to four decimal places, if necessary.
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 7. Find sin X, sin Y, cos X, and cos Y. 8. Find the sine and cosine of X, Y,
  Then compare the ratios. L, and M of the similar triangles. 
    Then compare the ratios.
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14

Z

Y
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55

48
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Z X
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N L

M

Use a sine or cosine ratio to fi nd the value of each variable. 
Round decimals to the nearest tenth.

 9.
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c

d
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e
72
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LESSON

3.65
Exercise 

Set B
LESSON

5.3
MM2G2a  Discover the relationship of the trigonometric ratios 

for similar triangles.

MM2G2b  Explain the relationship between the trigonometric 
ratios of complementary angles.

MM2G2c  Solve application problems using the trigonometric 
ratios.
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Your Notes

Find cos X and cos Y. Write each Y

Z X

7
25

24

answer as a fraction and as a 
decimal rounded to four places.

cos X 5
adj. to ∠X
}

hyp. 5   5 5

cos Y 5
adj. to ∠Y
}

hyp. 5   5 5

Example 2 Find cosine ratios

 1. Find sin A and sin B. B

C A

21 29

20
 2. Find cos A and cos B.

Checkpoint Find the indicated measure. Round to 
4 decimal places, if necessary.

Use a trigonometric ratio to find the value of x in the 
diagram. Round to the nearest tenth.

a.
x

31°
12

 b.

x

44°

48

a. cos 318 5 b.  sin 448 5   

cos 318 5  sin 448 5   

x 5 p sin 448 5 x

  x ø ( ) ø x

  x ø ø x

Example 3 Use trigonometric ratios to find side lengths
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LESSON

5.2 Practice
Find tan A and tan B. Write each answer as a decimal rounded to four 
decimal places. 

 1. B C

A

12
37

35  2. A

CB

29 21

20

 3. 

AC

B

3

4

5

Find the value of x to the nearest tenth.

 4. 

x
458

15

 5. 

39°

24

x

 6. 

32°

9
x

 7. 

34°
12

x  8. 
67°

18

x

 9. 

43°
24

x

ga2_ntg_05.indd   173ga2_ntg_05.indd   173 4/19/07   3:44:26 PM4/19/07   3:44:26 PM

Exercise Set A (continued)

Find the area of the triangle. Round your answer to the nearest tenth.

 14.

408

11 m

x

15.

328

24 ft

x

 16.

568

40 in. x

Find the perimeter of the triangle. Round to the nearest tenth.

 17.

368

49 in.

18.

718

34 ft  19. 448

62 ft

20. Model Rockets To calculate the height h reached by a model rocket, 

100 ft

h

u

you move 100 feet from the launch point and record the angle of 
elevation u to the rocket at its highest point. The values of u for three 
fl ights are given below. Find the rocket’s height to the nearest foot for 
the given u in each fl ight.

a. u 5 778

b. u 5 818

c. u 5 838

21. Drive-in Movie You are 50 feet from the  

588

50 ft

screen at a drive-in movie. Your eye is on a 
horizontal line with the bottom of the screen 
and the angle of elevation to the top of the 
screen is 588. How tall is the screen?

22. Skyscraper You are a block away from a  

you your friend
428 718

780 ft

skyscraper that is 780 feet tall. Your friend 
is between the skyscraper and yourself. The 
angle of elevation from your position to the 
top of the skyscraper is 428. The angle of 
elevation from your friend’s position to the 
top of the skyscraper is 718. To the nearest  
foot, how far are you from your friend?
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