6.

1.
Calcolare la derivata delle seguenti funzioni:

( a )  log | x |
( b ) | log x |
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2.

Scrivere l’equazione della retta tangente al grafico della funzione f ( x ) nel punto x0 :

( a )  f ( x ) =
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 ; x0 = π
( b )  f ( x ) = log sen x ; x0 = π/6
3.

Scrivere la formula del differenziale della funzione f ( x ) nell’intorno del punto x0 :

( a )  f ( x ) = 
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; x0 = 0
( b )  f ( x ) = cos ( π cos x ) ; x0 = π/3

( c )  f ( x ) = arcsen ( 2 x ) + π / 3  ; x0 = ¼
( d ) f ( x ) = arctg ( 1 + log x ) ; x0 = 1.
4.

( a ) 

Data la funzione f ( x ) = x log2 x , calcolare f ‘ ( x ) e dedurre che in ( 1 , +∞) la funzione f è monotòna e quindi invertibile ( Non si chiede di scrivere l’inversa ). Calcolare D f-1 ( 4 e2 ) .

( b )

Data la funzione f ( x ) = sen ( π/2  cos x ) , calcolare f ‘ ( x ) e dedurre che in ( 0 , π/2 ) la funzione f è monotòna e quindi invertibile ( Non si chiede di scrivere l’inversa ). Calcolare D f-1 ( 1 / 
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5.

Calcolare la derivata seconda di f ( x ) = log ( 1 + sen2 x ).

6.

Verificare che la funzione f ( x ) = x3 e 2 x / 2 soddisfa l’equazione differenziale y” – 4 y’ + 4 y = 3 x e2x . 
1.
( a )  1 / x
( b )  sgn log x / x
( c ) 
[image: image15.wmf]2

2

x

sgn ( x - 1 )  

  x - 1 


( d )  
[image: image16.wmf]2

3

6 - 2 x

sgn ( x 2 x - 3 )  

x

+


( e )  
[image: image17.wmf]2

2

2 sgn ( 1 - x)

1  x

+


( f )  
[image: image18.wmf]2322

22

( 2 cos 2x - 3 cosx sen x ) senx cos x -

 ( sen 2 x  cosx  1 ) ( cosx - senx )

senx cosx 

++


( g )   
[image: image19.wmf]223 / 2

x

 - 

( x   a )

+


( h )  
[image: image20.wmf]2

2

1x

2 x arctg  - 

x

x  1

+


( i ) 
[image: image21.wmf]2

2

2 ( x  3 x - 1 )

 

( x  1 ) ( 2 x  3 )

+

++


( l )  
[image: image22.wmf]2

2

2

arctgx arcsenx

  -  

1  x

2  ( 1 - x) arcsenx 

(arctgx)

+

   ( m )  
[image: image23.wmf]( x  1 ) / ( x - 1 )

2

2

- 2 log 2   

( x - 1 )

+


( n ) 
[image: image24.wmf]2

cos x

cosx

( sen x )    senx log senx  

senx

æö

-+

ç÷

èø

  
( o )  
[image: image25.wmf]1 / log x

2

1

e    

x logx

æö

-

ç÷

èø


( p )  
[image: image26.wmf]22

senx cosx

( 2  senx )  1  senx

++


( q ) 
[image: image27.wmf]x222

x22

32 x log 3x - ( x  1 ) log ( x  1 )

  -  

3  1x ( x  1 ) log3x

++

++


2.

( a )  y =  
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( b )  y = 
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3.

( a )  f ( x ) = 2 + 11 x / 4 + o ( x )

( b ) 
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4.

( a )  f ‘ ( x ) = log x ( log x + 2 ) ; f ( e2 ) = 4 e2   e dunque  f-1 ( 4 e2 ) = e2 ; D f-1 ( 4 e2 ) = 1 / f ’ ( e2 ) = 1 / 8

( b )  f ‘ ( x ) = - ( π / 2 ) sin x  cos ( π cosx / 2) ; f ( π / 3 ) = 1 /
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 ; D f-1 ( 1 / 
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 ) = 1 / f ’ (π / 3  ) = 
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5.
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