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Extreme Values of Functions on Closed Intervals
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Extreme Values of Functions on Closed Intervals
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Extreme Values of Functions on Closed Intervals
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absolute maximum value of 4 at x = -2 absolute minimum value of 0 at x = 0.

Extreme Values of Functions on Closed Intervals
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Exercises
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First Derivative Test for Local Extrema
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The critical points x = 0 and x = 1



https://manara.edu.sy/ 10

Exercises
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Concavity
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Second Derivative Test for Local Extrema
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Applied Optimization
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Exercises
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Exercises
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Newton’s Method
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Newton’s Method
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Indefinite Integrals
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Definite Integral
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The Substitution Rule
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( ) ( ) ( ) ( ) ( ) ( )f x g x dx f x g x f x g x dx   

Find ln x dx 

Solution

( ) lnf x x

( ) 1g x 

1
( )f x

x
 

( )g x x



ln ( ) ( ) ( ) ( )x dx f x g x f x g x dx  
1

lnx x x dx
x

  

ln lnx x dx x x x C    

Integration by Parts
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1- ( ) xI P x e dx   
( ) ( )f x P x


( ) xg x e 

Find 2 2( 4 ) xx x e dx 

Solution

 2( ) 4f x x x 

2( ) xg x e 

( ) 2 4f x x  

1
( )

2

xg x e



2 2( 4 ) ( ) ( ) ( ) ( )xx x e dx f x g x f x g x dx     2 2 21 1
( 4 ) 2 4

2 2

x xx x e x e dx   
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( ) 2 4f x x 

2( ) xg x e 

( ) 2f x 

1
( )

2

xg x e



  22 4 ( ) ( ) ( ) ( )xx e dx f x g x f x g x dx   

2 2 2 21 1 1
(2 4) (2 4)

2 2 2

x x x xx e e dx x e e C      

 2 2 2 2 2 21 1 1
( 4 ) ( 4 ) (2 4)

2 4 4

x x x xx x e dx x x e x e e c      
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2- ( )cosI P x xdx   or ( )sinI P x xdx   

( ) ( )f x P x


( ) cosg x x 

( ) sin

or

g x x 
Find sin 2x x dx 

Solution

( )f x x

( ) sin 2g x x 

( ) 1f x 

1
( ) cos 2

2
g x x






sin 2 ( ) ( ) ( ) ( )x x dx f x g x f x g x dx  
1 1 1 1

cos 2 cos 2 cos 2 sin 2
2 2 2 4

x x xdx x x x C
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sinxI e xdx 
( ) sin , ( ) xf x x g x e 

 sin cosx xe x e xdx 
( ) cos , ( ) xf x x g x e 



 sin cos sinx x xe x e x e xdx  

I

sin cosx xe x e x I  

 1
sin cos

2

x xI e x e x C   

3- cosxI e x dx    or sinxI e x dx    

Find sinxI e xdx   

Solution
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 ( ) ( ) ( ) ( ) ( ) ( )

b b
b

a

a a

f x g x dx f x g x f x g x dx   

Calculate 

1

1

0

tan xdx

 

Solution
1( ) tanf x x

( ) 1g x 

2

1
( )

1
f x

x
 



( )g x x
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0 0
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