
Name: 7/27/2016
Math 195-1XD Exam 4

Directions Answer all questions in the space provided. Show all work and box your final answers. Answers
with no work shown will not receive full credit. Answers do not need to be simplified unless specifically stated.
Good luck!

1. (10 points) Express x and y in terms of trigonometric ratios of θ.

SECTION 6.2 ■ Trigonometry of Right Triangles 487

CONCEPTS
 1. A right triangle with an angle u is shown in the !gure.

¨

(a)  Label the “opposite” and “adjacent” sides of u and the 
hypotenuse of the triangle.

(b)  The trigonometric functions of the angle u are de!ned as 
follows:

sin u 
             

         cos u 
             

         tan u 
             

     

(c)  The trigonometric ratios do not depend on the size of the 
triangle. This is because all right triangles with the same 

 acute angle u are    . 

 2. The reciprocal identities state that 

csc u 
1

            sec u 
1

            cot u 
1

        

SKILLS
3–8 ■ Trigonometric Ratios  Find the exact values of the six 
trigonometric ratios of the angle u in the triangle.

 3. 

4

¨5
3

 4. 

24
¨
25

7

 5. 

41
¨

40  6. 

¨

15

8

 7. 

3 2

¨  8. 
8

7

¨

9–10 ■ Trigonometric Ratios  Find (a) sin a and cos b,  
(b) tan a and cot b, and (c) sec a and csc b.

 9. 
∫

5

3

å

 10. 

7
4

∫

å

11–14 ■ Using a Calculator  Use a calculator to evaluate the 
expression. Round your answer to !ve decimal places.

11. (a) sin 22° (b) cot 23°

12. (a) cos 37° (b) csc 48°

13. (a) sec 13° (b) tan 51°

14. (a) csc 10° (b) sin 46°

15–20 ■ Finding an Unknown Side  Find the side labeled x. In 
Exercises 17 and 18 state your answer rounded to five decimal 
places.

 15. 

30*

25
x

 16. 
12

x
45*

17. 

13

x

60*

 18. 

30*

4

x

19. 

36*

12

x

 20. 

53* 25

x

21–22 ■ Trigonometric Ratios  Express x and y in terms of trig-
onometric ratios of u.

21. 

¨

28

x

y

 22. 

¨
4

x
y

23–28 ■ Trigonometric Ratios  Sketch a triangle that has acute 
angle u, and find the other five trigonometric ratios of u.

23. tan u  5
6 24. cos u  12

13 25. cot u  1

 26. tan u  !3 27. csc u  11
6  28. cot u  5

3
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71759_ch06_471-536.indd   487 9/16/14   5:32 PM

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

2. (10 points) Fill in the missing side lengths on the following triangle exactly.

488 CHAPTER 6 ■ Trigonometric Functions: Right Triangle Approach

29–36 ■ Evaluating an Expression  Evaluate the expression 
without using a calculator.

29. sin 
p

6
 cos 

p

6

 30. sin 30  csc 30

31. sin 30°  cos 60°  sin 60° cos 30°

32. 1sin 60° 2 2  1cos 60° 2 2
33. 1cos 30° 2 2  1sin 30° 2 2
34. a sin 

p

3
  cos 

p

4
 sin 

p

4
  cos 

p

3
b 2

35. a cos 
p

4
 sin 

p

6
b 2

 36. a sin 
p

3
 tan 

p

6
 csc 

p

4
b 2

37–44 ■ Solving a Right Triangle  Solve the right triangle.

37. 

16
45*

 38. 

10075*

39. 

35

52*
 40. 1000

68˚

41. 33.5
π
8

 42. 
72.3

π
6

43. 

106
π
5

 44. 
425 3π

8

SKILLS Plus
45. Using a Ruler to Estimate Trigonometric Ratios  Use a ruler to 

carefully measure the sides of the triangle, and then use your 
measurements to estimate the six trigonometric ratios of u.

¨

46. Using a Protractor to Estimate Trigonometric Ratios  Using a 
protractor, sketch a right triangle that has the acute angle 40. 
Measure the sides carefully, and use your results to estimate 
the six trigonometric ratios of 40.

47–50 ■ Finding an Unknown Side  Find x rounded to one deci-
mal place.

47. 

60* 30*

100

x

48. 

60* 30*

85

x
49. 

60*
65*

50
x

 50. 

30*

5

x
51. Trigonometric Ratios  Express the length x in terms of the 

trigonometric ratios of u.

10
¨

x

52. Trigonometric Ratios  Express the lengths a, b, c, and d in 
the figure in terms of the trigonometric ratios of u.

1
¨

a
b

d

c
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3. (10 points) Find the reference angle for each of the following angles.

(a) 800◦

(b)
23π

7
rad



4. (10 points) Express the lengths a, b, c and d in the figure in terms of the trigonometric ratios of theta.

488 CHAPTER 6 ■ Trigonometric Functions: Right Triangle Approach

29–36 ■ Evaluating an Expression  Evaluate the expression 
without using a calculator.

29. sin 
p

6
 cos 

p

6

 30. sin 30  csc 30

31. sin 30°  cos 60°  sin 60° cos 30°

32. 1sin 60° 2 2  1cos 60° 2 2
33. 1cos 30° 2 2  1sin 30° 2 2
34. a sin 

p

3
  cos 

p

4
 sin 

p

4
  cos 

p

3
b 2

35. a cos 
p

4
 sin 

p

6
b 2

 36. a sin 
p

3
 tan 

p

6
 csc 

p

4
b 2

37–44 ■ Solving a Right Triangle  Solve the right triangle.

37. 

16
45*

 38. 

10075*

39. 

35

52*
 40. 1000

68˚

41. 33.5
π
8

 42. 
72.3

π
6

43. 

106
π
5

 44. 
425 3π

8

SKILLS Plus
45. Using a Ruler to Estimate Trigonometric Ratios  Use a ruler to 

carefully measure the sides of the triangle, and then use your 
measurements to estimate the six trigonometric ratios of u.

¨

46. Using a Protractor to Estimate Trigonometric Ratios  Using a 
protractor, sketch a right triangle that has the acute angle 40. 
Measure the sides carefully, and use your results to estimate 
the six trigonometric ratios of 40.

47–50 ■ Finding an Unknown Side  Find x rounded to one deci-
mal place.

47. 

60* 30*

100

x

48. 

60* 30*

85

x
49. 

60*
65*

50
x

 50. 

30*

5

x
51. Trigonometric Ratios  Express the length x in terms of the 

trigonometric ratios of u.

10
¨

x

52. Trigonometric Ratios  Express the lengths a, b, c, and d in 
the figure in terms of the trigonometric ratios of u.

1
¨

a
b

d

c
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5. (10 points) Consider the function f(x) = 2 − 2 sin(π(x− 1/2)).

(a) What is the amplitude of f?

(b) What is the period of f?

(c) Sketch the graph of f .
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6. (10 points) The graph of one complete period of a sine or cosine curve is given.

SECTION 5.3 ■ Trigonometric Graphs 429

CONCEPTS
 1. If a function f is periodic with period p, then f 1 t  p 2 

  for every t. The trigonometric functions y  sin x 

and y  cos x are periodic, with period   and  

amplitude    . Sketch a graph of each function on  
the interval 30, 2p 4 . 

0

1

2π 0

1

2π

 2. To obtain the graph of y  5  sin x, we start with the  

graph of y  sin x, then shift it 5 units   (upward/
downward). To obtain the graph of y  cos x, we start with 

the  graph of y  cos x, then re!ect it in the  -axis.

 3. The sine and cosine curves y  a sin kx and y  a cos kx, 

k  0, have amplitude   and period    . The 

sine curve y  3 sin 2x has amplitude   and period 
   .

 4. The sine curve y  a sin k1x  b 2  has amplitude    , 

period    , and horizontal shift    . The sine 

curve y  4 sin 3Ax  p
6 B  has amplitude    , period 

   , and horizontal shift    .

SKILLS
5–18 ■ Graphing Sine and Cosine Functions  Graph the 
function.

 5. f 1x 2  2  sin x  6. f 1x 2  2  cos x

 7. f 1x 2  sin x  8. f 1x 2  2  cos x

 9. f 1x 2  2  sin x 10. f 1x 2  1  cos x

 11. g1x 2  3 cos x 12. g1x 2  2 sin x

 13. g1x 2   
1
2 sin x 14. g1x 2   

2
3 cos x

15. g1x 2  3  3 cos x 16. g1x 2  4  2 sin x

17. h1x 2  0  cos x 0  18. h1x 2  0  sin x 0
19–32 ■ Amplitude and Period  Find the amplitude and period 
of the function, and sketch its graph.

19. y  cos 2x 20. y  sin 2x

21. y  sin 3x 22. y  cos 4px

 23. y  2 cos 3px 24. y  3 sin 6x

25. y  10 sin 12 x 26. y  5 cos 14 x

27. y   
1
3 cos 13 x 28. y  4 sin12x 2

29. y  2 sin 2px 30. y  3 sin px

31. y  1  1
2 cos px 32. y  2  cos 4px

33–46 ■ Horizontal Shifts  Find the amplitude, period, and hori-
zontal shift of the function, and graph one complete period.

33. y  cos a x 
p

2
b  34. y  2 sin a x 

p

3
b

35. y  2 sina x 
p

6
b  36. y  3 cos a x 

p

4
b

37. y  4 sin 2a x 
p

2
b  38. y  sin 

1
2

 a x 
p

4
b

39. y  5 cos a3x 
p

4
b  40. y  2 sina 2

3
 x 

p

6
b

41. y 
1
2


1
2

  cos a2x 
p

3
b  42. y  1  cos a3x 

p

2
b

43. y  3 cos pAx  1
2 B  44. y  3  2 sin 31x  1 2

45. y  sin1p  3x 2  46. y  cos ap
2
 xb

47–54 ■ Equations from a Graph  The graph of one complete 
period of a sine or cosine curve is given.
(a) Find the amplitude, period, and horizontal shift.
(b) Write an equation that represents the curve in the form

y  a sin k1x  b 2  or  y  a cos k1x  b 2
47.   48.

  

y

xπ 2π

_4

4

0

  

_2

2

π
4 4

3π0

y

x

49.   50.

  

0

_ 3
2

3
2

π
6

π
2

y

x

  

y

_3

3

2π 4π0 x

51.   52.

  

y

x
_ 1

2

1
2

2π
3_ π

3
0

  

0

_
_

1
10

1
10

π
4

π
4

y

x
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(a) Find the amplitude, period, and horizontal shift.

(b) Write an equation that represents the curve in the form y = a sin(b(x− h)).

7. Evaluate each of the following expressions.

(a) sin−1(sin(7π/6))

(b) cos−1(cos(5π/3))
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