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Larson	section	5.6	

2G	Exercises	

Derivatives	of	Inverse	Trig	Functions	
1.  Let  f and  g be inverse functions that are differentiable for all  x. If  𝑓(−5) = 7 and  𝑔′(7) = 3, 

which of the following statements must be false? Explain 

I. 𝑓′(3) = −13 
II. 𝑓′(−5) = 13	

III. 𝑓+(7) = 13 

A.  I only  B.  II. Only  C.  III. Only  D.  I. and III. 
 
 

2. A decreasing function 	𝑔 satisfies  𝑔(4) = 6 and		𝑔′(4) = −2. Which of the following 
statements about the inverse of  g must be true? 
 A  (𝑔,𝟏)′(−2) = 4 
B  (𝑔,𝟏)′(6) = −2 
C  (𝑔,𝟏)′(6) = −12 
D (𝑔,𝟏)′(6) = −1/2	 

Derivatives	of	Inverse	Trig	Functions	
Find	the	derivatives	of	these	functions	

	 	
	
	
	
	
	
	

	
	

	
	
	
	
	
	
	

Numerical and Graphical Analysis In Exercises 1 and 2,
(a) use a graphing utility to complete the table, (b) plot the
points in the table and graph the function by hand, (c) use a
graphing utility to graph the function and compare the result
with your hand-drawn graph in part (b), and (d) determine any
intercepts and symmetry of the graph.

1. 2.

In Exercises 3 and 4, determine the missing coordinates of the
points on the graph of the function.

3. 4.

In Exercises 5–12, evaluate the expression without using a
calculator.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, use a calculator to approximate the value.
Round your answer to two decimal places.

13. 14.

15. 16.

In Exercises 17–20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) 18. (a)

(b) (b)

19. (a) 20. (a)

(b) (b)

In Exercises 21– 26, use the figure to write the expression in
algebraic form given where 

21.

22.

23.

24.

25.

26.

In Exercises 27–34, write the expression in algebraic form.
[Hint: Sketch a right triangle, as demonstrated in Example 3.]

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35 and 36, (a) use a graphing utility to graph and
in the same viewing window to verify that they are equal,

(b) use algebra to verify that and are equal, and (c) identify
any horizontal asymptotes of the graphs.

35.

36.

In Exercises 37– 40, solve the equation for 

37. 38.

39. 40.

In Exercises 41 and 42, verify each identity.

41. (a)

(b)

42. (a)

(b)

In Exercises 43–62, find the derivative of the function.

43. 44.

45. 46.

47. 48.

49. 50.

51. 52. f !x" ! arcsin x " arccos xh !t" ! sin !arccos t"

h !x" ! x2 arctan 5xg !x" !
arcsin 3x

x

f !x" ! arctan#xf !x" ! arctan ex

f !x" ! arcsec 2xg!x" ! 3 arccos 
x
2
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arccos!#x" ! $ # arccos x,  $x$ % 1

arcsin!#x" ! #arcsin x,  $x$ % 1

arctan x " arctan
1
x

!
$
2

,  x > 0

arccsc x ! arcsin
1
x
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2
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x #1 #0.8 #0.6 #0.4 #0.2 0 0.2 0.4 0.6 0.8 1

y

Numerical and Graphical Analysis In Exercises 1 and 2,
(a) use a graphing utility to complete the table, (b) plot the
points in the table and graph the function by hand, (c) use a
graphing utility to graph the function and compare the result
with your hand-drawn graph in part (b), and (d) determine any
intercepts and symmetry of the graph.

1. 2.

In Exercises 3 and 4, determine the missing coordinates of the
points on the graph of the function.

3. 4.

In Exercises 5–12, evaluate the expression without using a
calculator.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, use a calculator to approximate the value.
Round your answer to two decimal places.

13. 14.

15. 16.

In Exercises 17–20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) 18. (a)

(b) (b)

19. (a) 20. (a)

(b) (b)

In Exercises 21– 26, use the figure to write the expression in
algebraic form given where 

21.

22.

23.

24.

25.

26.

In Exercises 27–34, write the expression in algebraic form.
[Hint: Sketch a right triangle, as demonstrated in Example 3.]

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35 and 36, (a) use a graphing utility to graph and
in the same viewing window to verify that they are equal,

(b) use algebra to verify that and are equal, and (c) identify
any horizontal asymptotes of the graphs.

35.

36.

In Exercises 37– 40, solve the equation for 

37. 38.

39. 40.

In Exercises 41 and 42, verify each identity.

41. (a)

(b)

42. (a)

(b)

In Exercises 43–62, find the derivative of the function.
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x #1 #0.8 #0.6 #0.4 #0.2 0 0.2 0.4 0.6 0.8 1
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Numerical and Graphical Analysis In Exercises 1 and 2,
(a) use a graphing utility to complete the table, (b) plot the
points in the table and graph the function by hand, (c) use a
graphing utility to graph the function and compare the result
with your hand-drawn graph in part (b), and (d) determine any
intercepts and symmetry of the graph.

1. 2.

In Exercises 3 and 4, determine the missing coordinates of the
points on the graph of the function.

3. 4.

In Exercises 5–12, evaluate the expression without using a
calculator.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, use a calculator to approximate the value.
Round your answer to two decimal places.

13. 14.

15. 16.

In Exercises 17–20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) 18. (a)

(b) (b)

19. (a) 20. (a)

(b) (b)

In Exercises 21– 26, use the figure to write the expression in
algebraic form given where 

21.

22.

23.

24.

25.

26.

In Exercises 27–34, write the expression in algebraic form.
[Hint: Sketch a right triangle, as demonstrated in Example 3.]

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35 and 36, (a) use a graphing utility to graph and
in the same viewing window to verify that they are equal,

(b) use algebra to verify that and are equal, and (c) identify
any horizontal asymptotes of the graphs.

35.

36.

In Exercises 37– 40, solve the equation for 

37. 38.

39. 40.

In Exercises 41 and 42, verify each identity.

41. (a)

(b)

42. (a)

(b)

In Exercises 43–62, find the derivative of the function.

43. 44.

45. 46.

47. 48.

49. 50.
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x #1 #0.8 #0.6 #0.4 #0.2 0 0.2 0.4 0.6 0.8 1

y

Numerical and Graphical Analysis In Exercises 1 and 2,
(a) use a graphing utility to complete the table, (b) plot the
points in the table and graph the function by hand, (c) use a
graphing utility to graph the function and compare the result
with your hand-drawn graph in part (b), and (d) determine any
intercepts and symmetry of the graph.

1. 2.

In Exercises 3 and 4, determine the missing coordinates of the
points on the graph of the function.

3. 4.

In Exercises 5–12, evaluate the expression without using a
calculator.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, use a calculator to approximate the value.
Round your answer to two decimal places.

13. 14.

15. 16.

In Exercises 17–20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) 18. (a)

(b) (b)

19. (a) 20. (a)

(b) (b)

In Exercises 21– 26, use the figure to write the expression in
algebraic form given where 

21.

22.

23.

24.

25.

26.

In Exercises 27–34, write the expression in algebraic form.
[Hint: Sketch a right triangle, as demonstrated in Example 3.]

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35 and 36, (a) use a graphing utility to graph and
in the same viewing window to verify that they are equal,

(b) use algebra to verify that and are equal, and (c) identify
any horizontal asymptotes of the graphs.

35.

36.

In Exercises 37– 40, solve the equation for 

37. 38.

39. 40.

In Exercises 41 and 42, verify each identity.

41. (a)

(b)
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(b)

In Exercises 43–62, find the derivative of the function.
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Unit Circle Time! Find the equation of the tangent line to the graph of y at the indicated point. 
a. 	𝑦 = sec,. 𝑥 ,					𝑥 = 2, 0 ≤ 𝑦 ≤ /

0
	 b. 	𝑦 = sin,. M1

0
N , 𝑥 = √3, 0 ≤ 𝑦 ≤ /

0
					

	

Numerical and Graphical Analysis In Exercises 1 and 2,
(a) use a graphing utility to complete the table, (b) plot the
points in the table and graph the function by hand, (c) use a
graphing utility to graph the function and compare the result
with your hand-drawn graph in part (b), and (d) determine any
intercepts and symmetry of the graph.

1. 2.

In Exercises 3 and 4, determine the missing coordinates of the
points on the graph of the function.

3. 4.

In Exercises 5–12, evaluate the expression without using a
calculator.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, use a calculator to approximate the value.
Round your answer to two decimal places.

13. 14.

15. 16.

In Exercises 17–20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) 18. (a)

(b) (b)

19. (a) 20. (a)

(b) (b)

In Exercises 21– 26, use the figure to write the expression in
algebraic form given where 

21.

22.

23.

24.

25.

26.

In Exercises 27–34, write the expression in algebraic form.
[Hint: Sketch a right triangle, as demonstrated in Example 3.]

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35 and 36, (a) use a graphing utility to graph and
in the same viewing window to verify that they are equal,

(b) use algebra to verify that and are equal, and (c) identify
any horizontal asymptotes of the graphs.

35.

36.

In Exercises 37– 40, solve the equation for 

37. 38.

39. 40.

In Exercises 41 and 42, verify each identity.

41. (a)

(b)

42. (a)

(b)

In Exercises 43–62, find the derivative of the function.
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x #1 #0.8 #0.6 #0.4 #0.2 0 0.2 0.4 0.6 0.8 1

y

Numerical and Graphical Analysis In Exercises 1 and 2,
(a) use a graphing utility to complete the table, (b) plot the
points in the table and graph the function by hand, (c) use a
graphing utility to graph the function and compare the result
with your hand-drawn graph in part (b), and (d) determine any
intercepts and symmetry of the graph.

1. 2.

In Exercises 3 and 4, determine the missing coordinates of the
points on the graph of the function.

3. 4.

In Exercises 5–12, evaluate the expression without using a
calculator.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, use a calculator to approximate the value.
Round your answer to two decimal places.

13. 14.

15. 16.

In Exercises 17–20, evaluate each expression without using a
calculator. (Hint: See Example 3.)

17. (a) 18. (a)

(b) (b)

19. (a) 20. (a)

(b) (b)

In Exercises 21– 26, use the figure to write the expression in
algebraic form given where 

21.

22.

23.

24.

25.

26.

In Exercises 27–34, write the expression in algebraic form.
[Hint: Sketch a right triangle, as demonstrated in Example 3.]

27. 28.

29. 30.

31. 32.

33. 34.
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x #1 #0.8 #0.6 #0.4 #0.2 0 0.2 0.4 0.6 0.8 1

y

53.

54.

55.

56.

57.

58.

59.

60.

61. 62.

In Exercises 63–68, find an equation of the tangent line to the
graph of the function at the given point.

63.

64.

65. 66.

67.

68.

Linear and Quadratic Approximations In Exercises 69–72, use
a computer algebra system to find the linear approximation

and the quadratic approximation
of the function 

at Sketch the graph of the function and its linear and
quadratic approximations.

69. 70.

71. 72.

In Exercises 73–76, find any relative extrema of the function.

73. 74.

75.

76.

In Exercises 77– 80, analyze and sketch a graph of the function.
Identify any relative extrema, points of inflection, and 
asymptotes. Use a graphing utility to verify your results.

77. 78.

79. 80.

Implicit Differentiation In Exercises 81– 84, find an equation of
the tangent line to the graph of the equation at the given point.

81.

82.

83.

84.

89. (a) Use a graphing utility to evaluate arcsin and 
arcsin

(b) Let Find the values of in the 
interval such that is a real number.

True or False? In Exercises 91–96, determine whether the
statement is true or false. If it is false, explain why or give an
example that shows it is false.

91. Because it follows that 

92.

93. The slope of the graph of the inverse tangent function is
positive for all 

94. The range of is 

95. for all in the domain.

96.

97. Angular Rate of Change An airplane flies at an altitude of 
5 miles toward a point directly over an observer. Consider and

as shown in the figure on the next page.x
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85. Explain why the domains of the trigonometric functions are
restricted when finding the inverse trigonometric functions.

86. Explain why does not imply that 

87. Explain how to graph on a graphing utility that
does not have the arccotangent function.

88. Are the derivatives of the inverse trigonometric functions
algebraic or transcendental functions? List the derivatives
of the inverse trigonometric functions.

y # arccot x

arctan 0 # $.tan $ # 0

WRITING ABOUT CONCEPTS

90. The point is on the graph of Does

lie on the graph of If not, does this

contradict the definition of inverse function?

y # arccos x?&0,
3$
2 '

y # cos x.&3$
2

, 0'
CAPSTONE

CAS
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Linear and Quadratic Approximations In Exercises 69–72, use
a computer algebra system to find the linear approximation
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at Sketch the graph of the function and its linear and
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