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 6. The Taylor series for a function f about x = 1  is given by 1
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1 n  and converges to f x  for 

1x R− ,  where R is the radius of convergence of the Taylor series.  <

(a) Find the value of R. 

(b) Find the first three nonzero terms and the general term of the Taylor series for ,  the derivative of f,  f
about x 1.  

(c) The Taylor series for f  about x 1,  found in part (b), is a geometric series. Find the function f  to which 

the series converges for 1x R− .  Use this function to determine f for < 1x R− .<  
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The Taylor series for a function f about 1x =  is given by ( ) ( )1
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− −∑  and converges to ( )f x  for 

1 ,x R− <  where R is the radius of convergence of the Taylor series. 

(a)   Find the value of R. 

(b)   Find the first three nonzero terms and the general term of the Taylor series for ,f ′  the derivative of f, about 
1.x =  

(c)   The Taylor series for f ′  about 1,x =  found in part (b), is a geometric series. Find the function f ′  to which 
the series converges for 1 .x R− <  Use this function to determine f for 1 .x R− <  

      

(a) Let na  be the nth term of the Taylor series. 
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2 1 1 11 2x x− < ⇒ − <  

 

The radius of convergence is 1 .2R =  

 

 1 : sets up ratio
3 :  1 : computes limit of ratio

 1 : determines radius of convergence
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(b) The first three nonzero terms are 
( ) ( )22 4 1 8 1 .x x− − + −  

 
The general term is ( ) ( )1 111 2n nn x+ −−−  for 1.n ≥  
 

{ 2 : first three nonzero terms
3 : 

 1 : general term
 

 

 

(c) The common ratio is ( )2 1 .x− −  
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( ) 2 ln 2 12 1f x dx x Cx= = − +
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( )1 0f =  

ln 1 0 0C C+ = ⇒ =  

( ) ln 2 1f x x= −  for 11 2x − <  
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