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Use implicit differentiation to find an equation of the tangent line to the graph at the given point. 

	

	

	
	

	 	

1. Complete the table below. Use a graphing utility and Simpson’s
Rule with to approximate the integral 

2. (a) Plot the points generated in Exercise 1 and connect them
with a smooth curve. Compare the result with the graph of

(b) Use a graphing utility to graph for
Compare the result with the graph of

In Exercises 3–6, use a graphing utility to evaluate the
logarithm by (a) using the natural logarithm key and (b) using
the integration capabilities to evaluate the integral 

3. ln 45 4. ln 8.3

5. ln 0.8 6. ln 0.6

In Exercises 7–10, match the function with its graph. [The
graphs are labeled (a), (b), (c), and (d).]

(a) (b)

(c) (d)

7. 8.

9. 10.

In Exercises 11–18, sketch the graph of the function and state its
domain.

11. 12.

13. 14.

15. 16.

17. 18.

In Exercises 19 and 20, use the properties of logarithms to
approximate the indicated logarithms, given that 
and

19. (a) (b) (c) (d)

20. (a) (b) (c) (d)

In Exercises 21–30, use the properties of logarithms to expand
the logarithmic expression.

21. 22.

23. 24.

25. 26.

27. 28.

29. 30.

In Exercises 31–36, write the expression as a logarithm of a
single quantity.

31. 32.

33.

34.

35.

36.

In Exercises 37 and 38, (a) verify that by using a graphing
utility to graph and in the same viewing window and 
(b) verify that algebraically.

37.

38.

In Exercises 39–42, find the limit.

39. 40.

41. 42.

In Exercises 43– 46, find an equation of the tangent line to the
graph of the logarithmic function at the point 

43. 44.

45. 46.

In Exercises 47–76, find the derivative of the function.

47. 48.

49. 50.

51. 52. y ! x2 ln xy ! !ln x"4

h!x" ! ln!2x2 " 1"g!x" ! ln x2

f !x" ! ln!x # 1"f !x" ! ln!3x"

y ! ln x1#2y ! x4

y ! ln x3#2y ! ln x 3

$1, 0%.

lim
x→5"

 ln 
x

&x # 4
lim

x→2#
 ln'x 2!3 # x"(

lim
x→6#

 ln!6 # x"lim
x→3"

 ln!x # 3"

g!x" ! 1
2'ln x " ln!x 2 " 1"(f !x" ! ln&x!x 2 " 1",

g!x" ! 2 ln x # ln 4x > 0,f !x" ! ln  
x 2

4
,

f ! g
gf

f ! g

3
2'ln!x 2 " 1" # ln!x " 1" # ln!x # 1"(
2 ln 3 # 1

2 ln!x 2 " 1"
2'ln x # ln!x " 1" # ln!x # 1"(

1
3'2 ln!x " 3" " ln x # ln!x 2 # 1"(

3 ln x " 2 ln y # 4 ln zln!x # 2" # ln!x " 2"

ln  
1
e

ln z!z # 1"2

ln!3e2"ln&x # 1
x

ln&a # 1ln!x&x2 " 5"
ln!xyz"ln

xy
z

ln&x5ln
x
4

ln 1
72ln 3&12ln 24ln 0.25

ln &3ln 81ln 2
3ln 6

ln 3 y 1.0986.
ln 2 y 0.6931

f !x" ! ln!x # 2) " 1h!x) ! ln!x " 2)

g!x" ! 2 " ln xf !x" ! ln!x # 1"
f !x" ! ln)x)f !x" ! ln 2x

f !x" ! #2 ln xf !x" ! 3 ln x

f !x" ! #ln!#x"f !x" ! ln!x # 1"
f !x" ! #ln xf !x" ! ln x " 1

x

1

2

−1

−3

−2

31 4 5 

y

x

2

−1
−1−3−4

−2

y

x

1

2

3

4

y

1 2 3 4 5

x

1

2

−1

−3

−2

2 3 4 5 

y

*x
1 $1/t% dt.

y ! ln x.
0.2 $ x $ 4.

y ! *x
1!1#t" dt

y ! ln x.

*x
1 !1#t" dt.n ! 10
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x 0.5 1.5 2 2.5 3 3.5 4

+x

1
$1/t% dt

53. 54.

55. 56.

57. 58.

59. 60.

61. 62.

63. 64.

65. 66.

67.

68.

69. 70.

71. 72.

73. 74.

75. 76.

In Exercises 77– 82, (a) find an equation of the tangent line to
the graph of at the given point, (b) use a graphing utility to
graph the function and its tangent line at the point, and (c) use the
derivative feature of a graphing utility to confirm your results.

77.

78.

79.

80.

81.

82.

In Exercises 83–86, use implicit differentiation to find 

83. 84.

85. 86.

In Exercises 87 and 88, use implicit differentiation to find an
equation of the tangent line to the graph at the given point.

87.

88.

In Exercises 89 and 90, show that the function is a solution of
the differential equation.

89.

90.

In Exercises 91–96, locate any relative extrema and inflection
points. Use a graphing utility to confirm your results.

91. 92.

93. 94.

95. 96.

Linear and Quadratic Approximations In Exercises 97 and 98,
use a graphing utility to graph the function. Then graph 

and

in the same viewing window. Compare the values of and 
and their first derivatives at 

97. 98.

In Exercises 99 and 100, use Newton’s Method to approximate,
to three decimal places, the -coordinate of the point of intersec-
tion of the graphs of the two equations. Use a graphing utility to
verify your result.

99. 100.

In Exercises 101–106, use logarithmic differentiation to find

101.

102.

103. 104.

105.

106. y !
!x " 1"!x # 2"
!x # 1"!x " 2",  x > 2

y !
x!x # 1"3#2

$x " 1
,  x > 1

y !$x2 # 1
x2 " 1

,  x > 1y !
x2$3x # 2

!x " 1"2 ,  x >
2
3

y ! $x2!x " 1"!x " 2",  x > 0

y ! x$x2 " 1,  x > 0

dy/dx.

y ! 3 # xy ! ln x,y ! #xy ! ln x,

x

f !x" ! x ln xf !x" ! ln x

x ! 1.
P2P1,f,

P2%x& ! f %1& 1 f$%1&%x " 1& 1 1
2 f% %1&%x " 1"2

P1%x& ! f %1& 1 f$%1&%x " 1&

y ! x2 ln
x
4

y !
x

ln x

y !
ln x

x
y ! x ln x

y ! x # ln xy !
x2

2
# ln x

x " y # xy$ ! 0y ! x ln x # 4x

xy% " y$ ! 0y ! 2 ln x " 3

Differential EquationFunction

!e, 1"y2 " ln xy ! 2,

!1, 0"x " y # 1 ! ln!x2 " y2",

4xy " ln x2y ! 74x3 " ln y2 " 2y ! 2x

ln xy " 5x ! 30x2 # 3 ln y " y2 ! 10

dy/dx.

!#1, 0"f !x" !
1
2

x ln x2,

!1, 0"f !x" ! x3 ln x,

!1, 0"f !x" ! sin 2x ln x2,

'&
4

, ln$3
2(f !x" ! ln$1 " sin2 x,

!0, 4"f !x" ! 4 # x2 # ln!1
2 x " 1",
!1, 3"f !x" ! 3x2 # ln x,

f

g!x" ! )ln x

1
!t 2 " 3" dtf !x" ! )ln!2x"

2
!t " 1" dt

y ! ln$2 " cos2 xy ! ln*#1 " sin x
2 " sin x *

y ! ln*sec x " tan x*y ! ln* cos x
cos x # 1*

y ! ln*csc x*y ! ln*sin x*
y !

#$x2 " 4
2x2 #

1
4

 ln '2 " $x2 " 4
x (

y !
#$x2 " 1

x
" ln!x " $x2 " 1 "

f !x" ! ln!x " $4 " x 2 "f !x" ! ln'$4 " x2

x (
y ! ln 3$x # 1

x " 1
y ! ln$x " 1

x # 1

y ! ln!ln x"y ! ln!ln x2"

h!t" !
ln t

t
g!t" !

ln t
t 2

f !x" ! ln' 2x
x " 3(f !x" ! ln' x

x2 " 1(
y ! ln+t!t2 " 3"3]y ! ln!x$x2 # 1 "
y ! ln$x2 # 4y ! ln!t " 1"2
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107. In your own words, state the properties of the natural
logarithmic function.

108. Define the base for the natural logarithmic function.

109. Let be a function that is positive and differentiable on the
entire real line. Let 

(a) If is increasing, must be increasing? Explain.

(b) If the graph of is concave upward, must the graph of
be concave upward? Explain.

110. Consider the function on 

(a) Explain why Rolle’s Theorem (Section 3.2) does not
apply.

(b) Do you think the conclusion of Rolle’s Theorem is
true for Explainf ?

+1, 3,.f !x" ! x # 2 ln x

g
f

fg

g!x" ! ln f !x".
f
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43. 44.

45. 46.

47. 48.

49. 50.

51. 52.

53. 54.

55. 56.

57. 58.

59. 60.

In Exercises 61– 68, find an equation of the tangent line to the
graph of the function at the given point.

61. 62.

63. 64.

65.

66.

67. 68.

In Exercises 69 and 70, use implicit differentiation to find 

69. 70.

In Exercises 71 and 72, find an equation of the tangent line to
the graph of the function at the given point.

71. 72.

In Exercises 73 and 74, find the second derivative of the
function.

73. 74.

In Exercises 75–78, show that the function is a 
solution of the differential equation.

75. 76.

77. 78.

In Exercises 79– 86, find the extrema and the points of inflection
(if any exist) of the function. Use a graphing utility to graph the
function and confirm your results.

79. 80.

81. 82.

83. 84.

85. 86.

87. Area Find the area of the largest rectangle that can be
inscribed under the curve in the first and second
quadrants.

88. Area Perform the following steps to find the maximum area
of the rectangle shown in the figure.

(a) Solve for in the equation 

(b) Use the result in part (a) to write the area as a function of

(c) Use a graphing utility to graph the area function. Use the
graph to approximate the dimensions of the rectangle of
maximum area. Determine the maximum area.

(d) Use a graphing utility to graph the expression for found
in part (a). Use the graph to approximate

and

Use this result to describe the changes in dimensions and
position of the rectangle for 

89. Find a point on the graph of the function such that
the tangent line to the graph at that point passes through the
origin. Use a graphing utility to graph and the tangent line in
the same viewing window.

90. Find the point on the graph of where the normal line to
the curve passes through the origin. (Use Newton’s Method or
the zero or root feature of a graphing utility.)

91. Depreciation The value of an item years after it is
purchased is 

(a) Use a graphing utility to graph the function.

(b) Find the rates of change of with respect to when 
and

(c) Use a graphing utility to graph the tangent lines to the
function when and 

92. Harmonic Motion The displacement from equilibrium of a
mass oscillating on the end of a spring suspended from a 
ceiling is where is the displacement
in feet and is the time in seconds. Use a graphing utility to
graph the displacement function on the interval Find a
value of past which the displacement is less than 3 inches from
equilibrium.
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In Exercises 39– 60, find the derivative.

39. 40.

41. 42.

43. 44.

45. 46.

47. 48.

49. 50.

51. 52.

53. 54.

55. 56.

57. 58.

59. 60.

In Exercises 61– 68, find an equation of the tangent line to the
graph of the function at the given point.
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65.
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67. 68.

In Exercises 69 and 70, use implicit differentiation to find 

69. 70.

In Exercises 71 and 72, find an equation of the tangent line to
the graph of the function at the given point.

71. 72.

In Exercises 73 and 74, find the second derivative of the
function.

73. 74.

In Exercises 75–78, show that the function is a 
solution of the differential equation.

75. 76.

77. 78.

In Exercises 79– 86, find the extrema and the points of inflection
(if any exist) of the function. Use a graphing utility to graph the
function and confirm your results.

79. 80.

81. 82.

83. 84.

85. 86.

87. Area Find the area of the largest rectangle that can be
inscribed under the curve in the first and second
quadrants.

88. Area Perform the following steps to find the maximum area
of the rectangle shown in the figure.

(a) Solve for in the equation 

(b) Use the result in part (a) to write the area as a function of

(c) Use a graphing utility to graph the area function. Use the
graph to approximate the dimensions of the rectangle of
maximum area. Determine the maximum area.

(d) Use a graphing utility to graph the expression for found
in part (a). Use the graph to approximate

and

Use this result to describe the changes in dimensions and
position of the rectangle for 

89. Find a point on the graph of the function such that
the tangent line to the graph at that point passes through the
origin. Use a graphing utility to graph and the tangent line in
the same viewing window.

90. Find the point on the graph of where the normal line to
the curve passes through the origin. (Use Newton’s Method or
the zero or root feature of a graphing utility.)

91. Depreciation The value of an item years after it is
purchased is 

(a) Use a graphing utility to graph the function.

(b) Find the rates of change of with respect to when 
and

(c) Use a graphing utility to graph the tangent lines to the
function when and 
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In Exercises 39– 60, find the derivative.

39. 40.

41. 42.

43. 44.

45. 46.

47. 48.

49. 50.

51. 52.

53. 54.

55. 56.

57. 58.

59. 60.

In Exercises 61– 68, find an equation of the tangent line to the
graph of the function at the given point.

61. 62.

63. 64.

65.

66.

67. 68.

In Exercises 69 and 70, use implicit differentiation to find 

69. 70.

In Exercises 71 and 72, find an equation of the tangent line to
the graph of the function at the given point.

71. 72.

In Exercises 73 and 74, find the second derivative of the
function.

73. 74.

In Exercises 75–78, show that the function is a 
solution of the differential equation.

75. 76.

77. 78.

In Exercises 79– 86, find the extrema and the points of inflection
(if any exist) of the function. Use a graphing utility to graph the
function and confirm your results.

79. 80.

81. 82.

83. 84.

85. 86.

87. Area Find the area of the largest rectangle that can be
inscribed under the curve in the first and second
quadrants.

88. Area Perform the following steps to find the maximum area
of the rectangle shown in the figure.

(a) Solve for in the equation 

(b) Use the result in part (a) to write the area as a function of

(c) Use a graphing utility to graph the area function. Use the
graph to approximate the dimensions of the rectangle of
maximum area. Determine the maximum area.

(d) Use a graphing utility to graph the expression for found
in part (a). Use the graph to approximate

and

Use this result to describe the changes in dimensions and
position of the rectangle for 

89. Find a point on the graph of the function such that
the tangent line to the graph at that point passes through the
origin. Use a graphing utility to graph and the tangent line in
the same viewing window.

90. Find the point on the graph of where the normal line to
the curve passes through the origin. (Use Newton’s Method or
the zero or root feature of a graphing utility.)

91. Depreciation The value of an item years after it is
purchased is 

(a) Use a graphing utility to graph the function.

(b) Find the rates of change of with respect to when 
and

(c) Use a graphing utility to graph the tangent lines to the
function when and 

92. Harmonic Motion The displacement from equilibrium of a
mass oscillating on the end of a spring suspended from a 
ceiling is where is the displacement
in feet and is the time in seconds. Use a graphing utility to
graph the displacement function on the interval Find a
value of past which the displacement is less than 3 inches from
equilibrium.
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43. 44.

45. 46.

47. 48.
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In Exercises 61– 68, find an equation of the tangent line to the
graph of the function at the given point.

61. 62.

63. 64.

65.

66.

67. 68.

In Exercises 69 and 70, use implicit differentiation to find 

69. 70.

In Exercises 71 and 72, find an equation of the tangent line to
the graph of the function at the given point.

71. 72.

In Exercises 73 and 74, find the second derivative of the
function.
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In Exercises 75–78, show that the function is a 
solution of the differential equation.
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In Exercises 79– 86, find the extrema and the points of inflection
(if any exist) of the function. Use a graphing utility to graph the
function and confirm your results.
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81. 82.
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87. Area Find the area of the largest rectangle that can be
inscribed under the curve in the first and second
quadrants.

88. Area Perform the following steps to find the maximum area
of the rectangle shown in the figure.

(a) Solve for in the equation 

(b) Use the result in part (a) to write the area as a function of

(c) Use a graphing utility to graph the area function. Use the
graph to approximate the dimensions of the rectangle of
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(d) Use a graphing utility to graph the expression for found
in part (a). Use the graph to approximate
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Use this result to describe the changes in dimensions and
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89. Find a point on the graph of the function such that
the tangent line to the graph at that point passes through the
origin. Use a graphing utility to graph and the tangent line in
the same viewing window.

90. Find the point on the graph of where the normal line to
the curve passes through the origin. (Use Newton’s Method or
the zero or root feature of a graphing utility.)

91. Depreciation The value of an item years after it is
purchased is 

(a) Use a graphing utility to graph the function.

(b) Find the rates of change of with respect to when 
and

(c) Use a graphing utility to graph the tangent lines to the
function when and 
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ceiling is where is the displacement
in feet and is the time in seconds. Use a graphing utility to
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In Exercises 71 and 72, find an equation of the tangent line to
the graph of the function at the given point.
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In Exercises 73 and 74, find the second derivative of the
function.
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In Exercises 75–78, show that the function is a 
solution of the differential equation.
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(b) Use the result in part (a) to write the area as a function of
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Use this result to describe the changes in dimensions and
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89. Find a point on the graph of the function such that
the tangent line to the graph at that point passes through the
origin. Use a graphing utility to graph and the tangent line in
the same viewing window.

90. Find the point on the graph of where the normal line to
the curve passes through the origin. (Use Newton’s Method or
the zero or root feature of a graphing utility.)

91. Depreciation The value of an item years after it is
purchased is 

(a) Use a graphing utility to graph the function.

(b) Find the rates of change of with respect to when 
and

(c) Use a graphing utility to graph the tangent lines to the
function when and 
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in feet and is the time in seconds. Use a graphing utility to
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value of past which the displacement is less than 3 inches from
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In Exercises 39– 60, find the derivative.
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53. 54.

55. 56.
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In Exercises 1– 4, evaluate the expression without using a
calculator.

1. 2.

3. 4.

In Exercises 5–8, write the exponential equation as a logarithmic
equation or vice versa.

5. (a) 6. (a)

(b) (b)

7. (a) 8. (a)

(b) (b)

In Exercises 9–14, sketch the graph of the function by hand.

9. 10.

11. 12.

13. 14.

In Exercises 15–18, match the function with its graph. [The
graphs are labeled (a), (b), (c), and (d).]

(a) (b)

(c) (d)

15. 16.

17. 18.

In Exercises 19–24, solve for or 

19. (a) 20. (a)

(b) (b)

21. (a) 22. (a)

(b) (b)

23. (a)

(b)

24. (a)

(b)

In Exercises 25–34, solve the equation accurate to three decimal
places.

25. 26.

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35–38, use a graphing utility to graph the function
and approximate its zero(s) accurate to three decimal places.

35.

36.

37.

38.

In Exercises 39 and 40, illustrate that the functions are inverse
functions of each other by sketching their graphs on the same
set of coordinate axes.

39. 40.

In Exercises 41– 62, find the derivative of the function. (Hint: In
some exercises, you may find it helpful to apply logarithmic
properties before differentiating.)
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43. 44.
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59. 60.
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In Exercises 63–66, find an equation of the tangent line to the
graph of the function at the given point.
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In Exercises 1– 4, evaluate the expression without using a
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equation or vice versa.

5. (a) 6. (a)

(b) (b)

7. (a) 8. (a)

(b) (b)

In Exercises 9–14, sketch the graph of the function by hand.
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In Exercises 15–18, match the function with its graph. [The
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In Exercises 35–38, use a graphing utility to graph the function
and approximate its zero(s) accurate to three decimal places.
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In Exercises 39 and 40, illustrate that the functions are inverse
functions of each other by sketching their graphs on the same
set of coordinate axes.

39. 40.

In Exercises 41– 62, find the derivative of the function. (Hint: In
some exercises, you may find it helpful to apply logarithmic
properties before differentiating.)
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calculator.

1. 2.

3. 4.

In Exercises 5–8, write the exponential equation as a logarithmic
equation or vice versa.

5. (a) 6. (a)

(b) (b)

7. (a) 8. (a)

(b) (b)

In Exercises 9–14, sketch the graph of the function by hand.

9. 10.

11. 12.

13. 14.

In Exercises 15–18, match the function with its graph. [The
graphs are labeled (a), (b), (c), and (d).]

(a) (b)

(c) (d)

15. 16.

17. 18.

In Exercises 19–24, solve for or 

19. (a) 20. (a)

(b) (b)

21. (a) 22. (a)

(b) (b)

23. (a)

(b)

24. (a)

(b)

In Exercises 25–34, solve the equation accurate to three decimal
places.

25. 26.

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35–38, use a graphing utility to graph the function
and approximate its zero(s) accurate to three decimal places.

35.

36.

37.

38.

In Exercises 39 and 40, illustrate that the functions are inverse
functions of each other by sketching their graphs on the same
set of coordinate axes.

39. 40.

In Exercises 41– 62, find the derivative of the function. (Hint: In
some exercises, you may find it helpful to apply logarithmic
properties before differentiating.)

41. 42.

43. 44.

45. 46.

47. 48.

49. 50.

51. 52.

53. 54.

55. 56.

57. 58.

59. 60.

61. 62.
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graph of the function at the given point.

63. 64.

65. 66. !5, 1"y ! log10 2x,!27, 3"y ! log3 x,

!2, 1"y ! 5x"2,!"1, 2"y ! 2"x,

f !t" ! t 3#2 log2 $t # 1g!t" !
10 log4 t

t

g!x" ! log5
4

x2$1 " x
h!x" ! log3

x$x " 1
2

y ! log10
x2 " 1

x
f !x" ! log2

x2

x " 1

f !x" ! log2
3$2x # 1y ! log5 $x2 " 1

g!t" ! log2!t2 # 7"3h!t" ! log5!4 " t"2

y ! log3!x2 " 3x"y ! log4!5x # 1)

g!$" ! 5"$#2 sin 2$h!%" ! 2"% cos &%

f !t" !
32t

t
g!t" ! t 22t

y ! x!6"2x"f !x" ! x 9x

y ! 72x"1y ! 5"4x

f !x" ! 32xf !x" ! 4x

g!x" ! log3 xg!x" ! log4 x

f !x" ! 3xf !x" ! 4x

g!x" ! 1 " 2 log10%x!x " 3"&
h!s" ! 32 log10!s " 2" # 15

f !t" ! 300!1.007512t" " 735.41

g!x" ! 6!21"x" " 25

log5$x " 4 ! 3.2log3 x2 ! 4.5

log10!t " 3" ! 2.6log2!x " 1" ! 5

'1 #
0.10
365 (

365t
! 2'1 #

0.09
12 (12t

! 3

3!5x"1" ! 8623"z ! 625

56x ! 832032x ! 75

log10!x # 3" " log10 x ! 1

log3 x # log3!x " 2" ! 1

3x # 5 ! log2 64

x2 " x ! log5 25

logb 125 ! 3log2 x ! "4

logb 27 ! 3log3 x ! "1

log6 36 ! xlog10 0.1 ! x

log3
1

81 ! xlog10 1000 ! x

b.x

f !x) ! 3x"1f !x" ! 3x " 1

f !x) ! 3"xf !x" ! 3x

x

y

−2−4 2 4
−2

4

2

6

x

y

−2−4 2 4
−2

4

6

x

y

2 4
−2

2

4

6

x

y

−2−4 2 4
−2

2

4

6

y ! 3")x)h!x" ! 5x"2

y ! 2x2y ! !1
3"x

y ! 3x"1y ! 3x

491#2 ! 7log0.5 8 ! "3

log3
1
9 ! "2log10 0.01 ! "2

163#4 ! 83"1 ! 1
3

272#3 ! 923 ! 8

loga
1
a

log7 1

log27 9log2
1
8

368 Chapter 5 Logarithmic, Exponential, and Other Transcendental Functions

5.5 Exercises See www.CalcChat.com for worked-out solutions to odd-numbered exercises.
In Exercises 1– 4, evaluate the expression without using a
calculator.

1. 2.

3. 4.

In Exercises 5–8, write the exponential equation as a logarithmic
equation or vice versa.

5. (a) 6. (a)

(b) (b)

7. (a) 8. (a)

(b) (b)

In Exercises 9–14, sketch the graph of the function by hand.

9. 10.

11. 12.

13. 14.

In Exercises 15–18, match the function with its graph. [The
graphs are labeled (a), (b), (c), and (d).]

(a) (b)

(c) (d)

15. 16.

17. 18.

In Exercises 19–24, solve for or 

19. (a) 20. (a)

(b) (b)

21. (a) 22. (a)

(b) (b)

23. (a)

(b)

24. (a)

(b)

In Exercises 25–34, solve the equation accurate to three decimal
places.

25. 26.

27. 28.

29. 30.

31. 32.

33. 34.

In Exercises 35–38, use a graphing utility to graph the function
and approximate its zero(s) accurate to three decimal places.

35.

36.

37.

38.

In Exercises 39 and 40, illustrate that the functions are inverse
functions of each other by sketching their graphs on the same
set of coordinate axes.

39. 40.

In Exercises 41– 62, find the derivative of the function. (Hint: In
some exercises, you may find it helpful to apply logarithmic
properties before differentiating.)

41. 42.

43. 44.

45. 46.

47. 48.

49. 50.

51. 52.

53. 54.

55. 56.

57. 58.

59. 60.

61. 62.

In Exercises 63–66, find an equation of the tangent line to the
graph of the function at the given point.

63. 64.

65. 66. !5, 1"y ! log10 2x,!27, 3"y ! log3 x,

!2, 1"y ! 5x"2,!"1, 2"y ! 2"x,

f !t" ! t 3#2 log2 $t # 1g!t" !
10 log4 t

t

g!x" ! log5
4

x2$1 " x
h!x" ! log3

x$x " 1
2

y ! log10
x2 " 1

x
f !x" ! log2

x2

x " 1

f !x" ! log2
3$2x # 1y ! log5 $x2 " 1

g!t" ! log2!t2 # 7"3h!t" ! log5!4 " t"2

y ! log3!x2 " 3x"y ! log4!5x # 1)

g!$" ! 5"$#2 sin 2$h!%" ! 2"% cos &%

f !t" !
32t

t
g!t" ! t 22t

y ! x!6"2x"f !x" ! x 9x

y ! 72x"1y ! 5"4x

f !x" ! 32xf !x" ! 4x

g!x" ! log3 xg!x" ! log4 x

f !x" ! 3xf !x" ! 4x

g!x" ! 1 " 2 log10%x!x " 3"&
h!s" ! 32 log10!s " 2" # 15

f !t" ! 300!1.007512t" " 735.41

g!x" ! 6!21"x" " 25

log5$x " 4 ! 3.2log3 x2 ! 4.5

log10!t " 3" ! 2.6log2!x " 1" ! 5

'1 #
0.10
365 (

365t
! 2'1 #

0.09
12 (12t

! 3

3!5x"1" ! 8623"z ! 625

56x ! 832032x ! 75

log10!x # 3" " log10 x ! 1

log3 x # log3!x " 2" ! 1

3x # 5 ! log2 64

x2 " x ! log5 25

logb 125 ! 3log2 x ! "4

logb 27 ! 3log3 x ! "1

log6 36 ! xlog10 0.1 ! x

log3
1

81 ! xlog10 1000 ! x

b.x

f !x) ! 3x"1f !x" ! 3x " 1

f !x) ! 3"xf !x" ! 3x

x

y

−2−4 2 4
−2

4

2

6

x

y

−2−4 2 4
−2

4

6

x

y

2 4
−2

2

4

6

x

y

−2−4 2 4
−2

2

4

6

y ! 3")x)h!x" ! 5x"2

y ! 2x2y ! !1
3"x

y ! 3x"1y ! 3x

491#2 ! 7log0.5 8 ! "3

log3
1
9 ! "2log10 0.01 ! "2

163#4 ! 83"1 ! 1
3

272#3 ! 923 ! 8

loga
1
a

log7 1

log27 9log2
1
8

368 Chapter 5 Logarithmic, Exponential, and Other Transcendental Functions

5.5 Exercises See www.CalcChat.com for worked-out solutions to odd-numbered exercises.



		

Use	logarithmic	differentiation	to	solve	these	(i.e.	take	the	natural	log	first)	

	

	

	

	
	

In Exercises 67–70, use logarithmic differentiation to find 

67. 68.

69. 70.

In Exercises 71–74, find an equation of the tangent line to the
graph of the function at the given point.

71. 72.

73. 74.

In Exercises 75– 82, find the integral.

75. 76.

77. 78.

79. 80.

81. 82.

In Exercises 83– 86, evaluate the integral.

83. 84.

85. 86.

Area In Exercises 87 and 88, find the area of the region
bounded by the graphs of the equations.

87.

88.

Slope Fields In Exercises 89 and 90, a differential equation, a
point, and a slope field are given. (a) Sketch two approximate
solutions of the differential equation on the slope field, one of
which passes through the given point. (b) Use integration to find
the particular solution of the differential equation and use a
graphing utility to graph the solution. Compare the result with
the sketches in part (a). To print an enlarged copy of the graph,
go to the website www.mathgraphs.com.

89. 90.
95. Inflation If the annual rate of inflation averages 5% over the

next 10 years, the approximate cost of goods or services 
during any year in that decade is

where is the time in years and is the present cost.

(a) The price of an oil change for your car is presently $24.95.
Estimate the price 10 years from now.

(b) Find the rates of change of with respect to when 
and

(c) Verify that the rate of change of is proportional to 
What is the constant of proportionality?

C.C

t ! 8.
t ! 1tC

Pt

C!t" ! P!1.05"t

C

x
10

−2

6

4

2

y

−4

−4 4

4

y

x

!", 2"dy
dx

! esin x cos x,!0, 1
2"dy

dx
! 0.4x#3,

y ! 3cos x sin x, y ! 0, x ! 0, x ! "

y ! 3x, y ! 0, x ! 0, x ! 3

$e

1
!6x # 2x" dx$1

0
!5x # 3x" dx

$2

#2
 4x#2 dx$2

#1
 2x dx

$ 2sin x cos x dx$ 32x

1 $ 32x dx

$ !3 # x"7!3#x"2 dx$ x!5#x 2"dx

$ !x3 $ 3#x" dx$ !x2 $ 2#x" dx

$ 5#x dx$ 3x dx

!1, 1"y ! x1#x,!e, 1"y ! !ln x"cos x,

%"
2

, 1&y ! !sin x"2x,%"
2

,
"
2&y ! xsin x,

y ! !1 $ x"1#xy ! !x # 2"x$1

y ! xx#1y ! x2#x

dy/dx.
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91. Consider the function 

(a) What is the domain of

(b) Find

(c) If is a real number between 1000 and 10,000,
determine the interval in which will be found.

(d) Determine the interval in which will be found if
is negative.

(e) If is increased by one unit, must have been
increased by what factor?

(f) Find the ratio of to given that and

92. Order the functions

and

from the one with the greatest rate of growth to the one with
the least rate of growth for large values of 

93. Find the derivative of each function, given that is 
constant.

(a) (b)

(c) (d) y ! aay ! xx

y ! axy ! xa

a

x.

k!x" ! 2xh!x" ! x2,g!x" ! xx,f !x" ! log2 x,

f !x2" ! n.
f !x1" ! 3nx2x1

xf !x"

f !x"x

f !x"
x

f #1.

f ?

f !x" ! log10 x.

WRITING ABOUT CONCEPTS

94. The table of values below was obtained by evaluating a
function. Determine which of the statements may be true
and which must be false, and explain why.

(a) is an exponential function of 

(b) is a logarithmic function of 

(c) is an exponential function of 

(d) is a linear function of x.y

y.x

x.y

x.y

CAPSTONE

x 1 2 8

y 0 1 3
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