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CLASSWORK 5 – Transcendental Functions 

Lesson Goal:  Differentiate the natural logarithm function. 

Thm. Derivative of the Natural Logarithm:  If  xy ln= ,  then  
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Logarithmic Functions - Differentiate. 

1. ( )23ln xy =  

 

 

2. ( )xy lncos=  

 

 

3. ( )133ln 3
+−= xxy  
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9. Find all relative extrema of the graph of  

xxy ln)2( −= . 

 

 

 

 

 

10. Find a linear approximation to the curve  

)1ln( 2
−+= xxy   at  2=x . 
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Logarithmic Functions - Integrate 

Lesson Goal:  Use the logarithm function to integrate a rational function. 

11. Differentiate:  xy ln= . 
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20. Find the area between the curve of  
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21. Find the average value of the function  
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Trigonometric Functions - Integrate. 

Lesson Goal:  Integrate all six trigonometric functions. 

22. ∫ =dxx)2tan(  
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30. Find the average value of the function  
x

y
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1
=   on the interval  
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Inverse Functions 

Lesson Goal:  Find the derivative of an inverse function. 

31. Find the inverse of  53
−= xy . 

 

 

 

 

 

32. Show that the function  353
−+= xxy   is 

strictly monotonic. 

 

 

 

 

 

33. Given the function  35)( 3
−+= xxxf ,  

which we previously showed was strictly 

monotonic, find the slope of  1−
f   at  

4=x . 

 

 

 

 

 

 

 

 

 

34. If  ( ) 53 24
+−= xxxf ,  find all points on  

( )xf
1−   where the slope is  
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Exponential Functions – Differentiate. 

Lesson Goal:  Differentiate and integrate the natural exponential function. 
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Exponential Functions - Integrate. 

40. ∫ =
−

dxe
x3  

 

 

 

 

41. ∫ =dxex
x322  

 

 

 

 

42. ∫ =dxxxe
x cotcsccsc  

 

 

 

 

43. =
+∫ dx

e

e
x

x

1
 

 

 

 

 

44. =
−

+

∫ −

−

dx
ee

ee
xx

xx

2

2
 

 

 

 

 

 

45. ∫ =dx
e

x
xcos2

sin
 

 

 

 

 

46. ∫ =

+

dx

e

xe

x

x

1
2

2

 

 

 

 

 

47. Find all relative extrema and points of inflection of the graph of  x
exy

2
= .  Sketch the graph. 

 

 

 

 

 

 

 

 

General Exponential and Exponential Functions 

Lesson Goal:  Differentiate the general exponential and logarithmic function. 

48. Differentiate:  x
y

43= . 

 

 

49. Differentiate:  xx
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•−•= 52 . 

 

 

 

50. Differentiate:  ( )x
y 6ln= . 
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52. Differentiate:  x
xy

3
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53. Differentiate:  
2x

xy = . 

 

 

 

 

 

 

 

54. Differentiate: ( )2
7 3log xy = . 

 

 

 

 

55. Differentiate: )(sinlog3 xy = . 

 

 

 

 

56. Find all points of inflection of the curve  ( )2
ln xxxy += . 

 

 

 

 

 

 

Inverse Trigonometric Functions 

Lesson Goal:  Differentiate the inverse sine, inverse cosine, inverse tangent and inverse 
cotangent functions. 

57. Graph the inverse of  xy sin= . 

 

 

 

 

 

 

 

 

 

 

 

58. Graph the inverse of  xy cos= . 

 

 

 

 

 

 

 

 

 

 

 

 

 

59. Graph the inverse of  xy tan= . 

 

 

 

 

 

 

 

60. Graph the inverse of  xy cot= . 
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61. Evaluate:  =7.0arccos  

 

62. Evaluate:  =5.2arccot  
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65. Differentiate:  )4(arccos xy =  

 

 

 

 

66. Differentiate:  )2arcsin(2
xxy =  

 

 

 

 

67. Differentiate:  )sin3arcsin( xy =  

 

 

 

 

 

68. Write the linear approximation for  

xxy arccos+=   at  1=x . 

 

 

 

 

 

69. Differentiate:  
x
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70. Write the linear approximation to the curve  

xy arccot=   at  
2

π
=x . 

 

 

 

 

 

Lesson Goal:  Differentiate the inverse secant and inverse cosecant functions. 

71. Graph the inverse of  xy sec=  

 

 

 

 

 

 

 

 

 

 

 

72. Graph the inverse of  xy csc=  

 
 

 

 

 

 

 

 

 

 

 

 

 

73. Differentiate:  )2(arcsec 2
xy = . 

 

 

 

74. Differentiate:  
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75. Differentiate:  )(arcsincot xy = . 

 

 

 

 

 

76. Write the linear approximation for  

xy 5arccsc=   at the point  
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77. Find all relative extrema and points of inflection for  2arccos xy = . 

 

 

 

 

 

 

 

 

 

 

 

78. Graph  )2arcsin( xy −= . 

 

 

 

 

 

 

 

 

 

 

 

 

79. Graph  
4
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Evaluate. 

Lesson Goal:  Integrate radical and rational expressions using inverse trigonometric functions. 
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82. ∫ =
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Lesson Goal:  Integrate a variety of types of functions using inverse trigonometric functions. 
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90. ∫ =
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97. Find the area of the region bounded by  
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