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 6. A function f has derivatives of all orders at 0.x  Let nP x  denote the nth-degree Taylor polynomial  

for f about 0.x  

(a) It is known that 0 4f  and that 1
1 3.
2

P  Show that 0 2.f  

(b) It is known that 20
3

f  and 10 .
3

f  Find 3 .P x  

(c) The function h has first derivative given by 2 .h x f x  It is known that 0 7.h  Find the 
third-degree Taylor polynomial for h about 0.x  
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A function f has derivatives of all orders at 0.x =  Let ( )nP x  denote the nth-degree Taylor polynomial  
for f about 0.x =  

(a)   It is known that ( )0 4f = −  and that ( )1
1 3.2P = −  Show that ( )0 2.f ′ =  

(b)   It is known that ( ) 20 3f ′′ = −  and ( ) 10 .3f ′′ =′  Find ( )3 .P x  

(c)   The function h has first derivative given by ( ) ( )2 .h x f x′ =  It is known that ( )0 7.h =  Find the 
third-degree Taylor polynomial for h about 0.x =  

     
(a) ( ) ( ) ( ) ( )1 0 0 4 0P x f f x f x′ ′= + = − +  

 

( ) ( )

( )

( )

1
1 14 0 · 32 2

10 · 12
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′= − + = −

′ =
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2 : 
( )

( )
1 1 : uses 

 1 : verifies 0 2 
P x

f ′ =




 

 

(b) ( ) ( ) 2

3

3

2 3

2 14 2 · ·3 2!

1 1

3 3!

4 2 3 18

x xP x x

x xx

+

= − −

=

+ +

− + + −
 

 
 

 

3 : 
 1 : first two terms
 1 : third term
 1 : fourth term






 

 

(c) Let ( )nQ x  denote the Taylor polynomial of degree n for h about 
0.x =  

 

( ) ( ) ( ) ( ) ( )23
12 4 2 2 23h x x Q x x xf ′⇒ = − + −′ =   

( ) ( ) ( )
2 3

3 3
44 4 · · ; 0 0 72 3 3

x xQ x x C C Q h= − + − + = = =   

( ) 2 3
3

47 4 2 9Q x x x x= − + −  

 
OR 
 
( ) ( ) ( ) ( ) ( ) ( )2 42 , 2 , 2h x f h x f hx xfx x′ ′′ ′ ′′′ ′′= = =  

( ) ( ) ( ) ( ) ( ) ( ) 80 4, 0 4,0 0 2 00 4 3h f h f h f′ ′′ ′ ′= ′′− = ′′= = −= =  

( )
2 3

2 3
3

8 47 4 4 · · 7 4 22! 3 3! 9
x xQ x x x x x= − + − = − + −  

4 : 
( ) ( ) 2 : applies  

 1 : constant term
 1 : remaining term

2

s

h xx f′ =




 

 

 


