LESSON 5  DERIVATIVES OF THE INVERSE
TRIGONOMETRIC FUNCTIONS

Recall the following from trigonometry.  A discuss of the inverse sine, inverse cosine, and inverse tangent functions is given in Lesson 9 of the MATH-1330 lecture notes.
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Notation: Sometimes, 
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By the definition of the inverse sine function, we have the following
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Definition  The inverse cosine function, denoted by 
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Notation: Sometimes, 
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By the definition of the inverse cosine function, we have the following
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Definition  The inverse tangent function, denoted by 
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Notation: Sometimes, 
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By the definition of the inverse tangent function, we have the following
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Definition  The inverse cotangent function, denoted by 
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Notation: Sometimes, 
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By the definition of the inverse cotangent function, we have the following
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Definition  The inverse secant function, denoted by 
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Notation: Sometimes, 
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By the definition of the inverse secant function, we have the following
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Definition  The inverse cosecant function, denoted by 
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Notation: Sometimes, 
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By the definition of the inverse cosecant function, we have the following
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Proof  Use the Chain Rule and the differentiation formulas above.
Examples  Differentiate the following functions.

1.

[image: image263.wmf])

5

(

sin

)

(

3

1

x

x

f

-

=




[image: image264.wmf])

5

(

)

5

(

1

1

)

(

3

2

3

x

D

x

x

f

x

×

-

=

¢

  =  
[image: image265.wmf]6

2

25

1

15

x

x

-



Answer:  
[image: image266.wmf]6

2

25

1

15

)

(

x

x

x

f

-

=

¢


2.

[image: image267.wmf])

4

(

cos

2

t

Arc

y

=




[image: image268.wmf])

4

(

)

4

(

1

1

2

2

2

t

t

t

D

dt

dy

×

-

-

=

  =  
[image: image269.wmf]t

t

t

2

)

4

ln

(

4

4

1

1

2

2

2

×

-

-

  =  
[image: image270.wmf]2

2

16

1

16

ln

4

t

t

t

-

-



NOTE:  
[image: image271.wmf]2

2

2

16

)

4

(

4

2

2

t

t

t

=

=



Answer:  
[image: image272.wmf]2

2

16

1

16

ln

4

t

t

t

dt

dy

-

-

=


3.

[image: image273.wmf])

6

(

cot

)

(

4

1

u

e

u

h

-

=

-




[image: image274.wmf])

6

(

)

6

(

1

1

)

(

4

2

4

u

u

u

e

D

e

u

h

-

×

-

+

-

=

¢

  =  
[image: image275.wmf]u

u

u

e

e

e

8

4

4

12

36

1

4

+

-

+

-

-

  =



[image: image276.wmf]u

u

u

e

e

e

8

4

4

12

37

4

+

-



Answer:  
[image: image277.wmf]u

u

u

e

e

e

u

h

8

4

4

12

37

4

)

(

+

-

=

¢


4.

[image: image278.wmf]÷

÷

ø

ö

ç

ç

è

æ

=

2

5

7

3

tan

6

x

Arc

x

y




[image: image279.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

÷

ø

ö

ç

è

æ

-

×

+

×

+

÷

÷

ø

ö

ç

ç

è

æ

=

¢

-

3

4

5

2

4

7

6

49

9

1

1

7

3

tan

5

6

x

x

x

x

Arc

x

y

  =



[image: image280.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

+

-

÷

÷

ø

ö

ç

ç

è

æ

4

2

2

4

49

9

1

7

6

7

3

tan

5

6

x

x

x

Arc

x

  =


[image: image281.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

×

÷

÷

ø

ö

ç

ç

è

æ

+

-

÷

÷

ø

ö

ç

ç

è

æ

4

4

4

2

2

4

49

49

49

9

1

7

6

7

3

tan

5

6

x

x

x

x

x

Arc

x

  =



[image: image282.wmf]ú

û

ù

ê

ë

é

+

-

÷

÷

ø

ö

ç

ç

è

æ

)

9

49

(

7

294

7

3

tan

5

6

4

6

2

4

x

x

x

Arc

x

  =


[image: image283.wmf]ú

û

ù

ê

ë

é

+

-

÷

÷

ø

ö

ç

ç

è

æ

)

9

49

(

7

294

7

3

tan

5

6

4

2

2

4

x

x

x

Arc

x



Answer:  
[image: image284.wmf]ú

û

ù

ê

ë

é

+

-

÷

÷

ø

ö

ç

ç

è

æ

=

¢

)

9

49

(

7

294

7

3

tan

5

6

4

2

2

4

x

x

x

Arc

x

y


5.

[image: image285.wmf]3

3

1

8

sec

ln

)

(

t

t

g

-

=

-




[image: image286.wmf]3

3

1

3

3

1

8

sec

8

sec

)

(

t

t

D

t

g

t

-

-

=

¢

-

-




[image: image287.wmf]3

3

1

8

sec

t

D

t

-

-

  =  
[image: image288.wmf]3

/

1

3

3

/

2

3

3

3

)

8

(

1

)

8

(

8

1

t

D

t

t

t

-

×

-

-

-

  =


[image: image289.wmf])

3

(

)

8

(

3

1

1

)

8

(

8

1

2

3

/

2

3

3

/

2

3

3

3

t

t

t

t

-

-

×

-

-

-

-

  =



[image: image290.wmf]3

/

2

3

2

3

/

2

3

3

/

1

3

)

8

(

1

)

8

(

)

8

(

1

t

t

t

t

-

×

-

-

-

-

  =



[image: image291.wmf]1

)

8

(

)

8

(

3

/

2

3

3

2

-

-

-

-

t

t

t

  =  
[image: image292.wmf]1

)

8

(

)

8

(

3

/

2

3

3

2

-

-

-

t

t

t




[image: image293.wmf]3

3

1

3

3

1

8

sec

8

sec

)

(

t

t

D

t

g

t

-

-

=

¢

-

-

  =  
[image: image294.wmf]1

)

8

(

)

8

(

8

sec

1

3

/

2

3

3

2

3

3

1

-

-

-

×

-

-

t

t

t

t

  =



[image: image295.wmf]3

3

1

3

/

2

3

3

2

8

sec

1

)

8

(

)

8

(

t

t

t

t

-

-

-

-

-



Answer:  
[image: image296.wmf]3

3

1

3

/

2

3

3

2

8

sec

1

)

8

(

)

8

(

)

(

t

t

t

t

t

g

-

-

-

-

=

¢

-


6.

[image: image297.wmf]4

csc

3

1

x

y

-

=




[image: image298.wmf]÷

÷

ø

ö

ç

ç

è

æ

×

-

-

=

4

1

16

4

1

3

6

3

x

D

x

x

dx

dy

x

  =  
[image: image299.wmf]4

3

)

16

(

16

1

4

1

2

6

3

x

x

x

×

-

-

  =



[image: image300.wmf])

16

(

16

1

3

6

-

-

x

x

  =  
[image: image301.wmf]16

4

3

6

-

-

x

x

  =  
[image: image302.wmf]16

12

6

-

-

x

x



Answer:  
[image: image303.wmf]16

12

6

-

-

=

x

x

dx

dy
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 is the position function which gives the position (in meters) of a particle at time t (in hours), then find (a) 
the instantaneous velocity and (b) the instantaneous acceleration of the particle at time 
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Examples  Determine the interval(s) on which the function 
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 is increasing and decreasing.  Then find the local maximum(s) and local minimum(s) of the function.


[image: image333.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

+

×

÷

÷

ø

ö

ç

ç

è

æ

-

+

+

=

¢

9

12

3

9

12

3

1

1

2

2

2

x

x

D

x

x

y

x

  =
  
[image: image334.wmf]2

2

2

2

2

2

)

9

(

2

)

12

3

(

)

9

(

3

)

9

(

)

12

3

(

1

1

-

+

-

-

×

-

+

+

x

x

x

x

x

x

  =

[image: image335.wmf]2

2

2

2

2

2

2

)

9

(

24

6

27

3

)

9

(

)

12

3

(

1

1

-

-

-

-

×

-

+

+

x

x

x

x

x

x

  =


[image: image336.wmf]2

2

2

2

2

2

)

9

(

27

24

3

)

9

(

)

12

3

(

1

1

-

-

-

-

×

-

+

+

x

x

x

x

x

  =  
[image: image337.wmf]2

2

2

2

)

12

3

(

)

9

(

)

9

8

(

3

+

+

-

+

+

-

x

x

x

x


In order to find the sign of 
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The function  y is increasing on the interval  
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