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2 3  (i.e. a really fancy way of writing one…).   We could then use the numerator of this to complete the 

factorial and the denominator was just left alone. 
 
Also, as noted this formula works all the way back to 0n  .  It is important to make sure that you check 
this formula to determine just how far back it will work.  We will, on occasion, get formulas that will not 
work for the first couple of n’s and we need to know that before we start writing down the Taylor Series. 
 
Step 3  
Now, recall that we don’t really want the general term at any x.  We want the general term at 3x   .  
This is, 
 

 

           

   
 

   
   

 
   
 
 

4

4

4 4

4 4

4

73 1 3 ! 3
6
7 1 3 !

6 3

7 1 3 !
6 1 3

7 3 !
6 1 3

7 3 !
1, 2,3,

6 3

n nn

n

n

n

n n

n

n

f n

n

n

n

n
n

 



 





    

 




 










  

  

 
We did a little simplification here so we could cancel out all the alternating signs that were present in 
the term. 
 
Step 4  
Okay, at this point we can formally write down the Taylor Series for this problem. 
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Don’t forget to simplify/cancel where we can in the final answer.  In this case we could do some 
simplifying with the factorials. 
 
 
 
6. Find the Taylor Series for   27 6 1f x x x    about 2x  . 
 
 
Step 1  



Calculus II – Solutions to Practice Problems   343 

© 2018 Paul Dawkins  http://tutorial.math.lamar.edu 

First, let’s not get too excited about the fact that we have a polynomial here for this problem.  It works 
exactly the same way with a few small differences. 
 
We’ll start off by taking a few derivatives of the function and evaluating them at 2x    
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Okay, this is where one of the differences between a polynomial and the other types of functions we 
typically see with Taylor Series problems.  After some point all the derivatives will be zero.  That is not 
something to get excited about.  In fact, it actually makes the problem a little easier! 
 
Because all the derivatives are zero after some point we don’t need a formula for the general term.  All 
we need are the values of the non-zero derivative terms. 
 
Step 2  
Once we have the values from the previous step all we need to do is write down the Taylor Series.  To do 
that all we need to do is strip all the non-zero terms from the series and then acknowledge that the 
remainder will just be zero (all the remaining terms are zero after all!). 
 
Doing this gives, 
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It looks a little strange but there it is.  Do not multiply/simplify this out.  This really is the answer we are 
looking for. 
 
Also, don’t think that this is a problem that is just done to make you work another problem.  There are 
applications of series (beyond the scope of this course however…) that really do require this kind of 
thing to be done as strange as that might sound! 
 
 


