Binomial Theorem (continued)
Last lesson we met the binomial expansion formula:

For any rational value of n (i.e. integer or fraction power),
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provided |x| < 1   i.e. -1 < x < 1.

Recap question:

Find the expansion for 
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 up to and including powers of x3.  Find the range of values of x for which the expansion is valid.

Solution:  Using the formula on 
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 gives the following expansion:

The expansion is valid if …

(You should get the answer:  
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We now need to think about getting expansions for 
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Since 
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, we can get the expansion for 
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 if we write:
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Example:

Find the first three terms in the binomial expansion of 
[image: image9.wmf]1

2

x

-

.

Solution:

First note that 
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Since, 
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If we use the binomial expansion on 
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, we get:
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(only 3 terms are needed)
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Therefore, 
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This expansion is valid if   
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  i.e.  if  
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Note:  We can use our expansion above to find the reciprocal of 1.9, i.e. 
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.  We do this by substituting x = 0.1 into our expansion, giving:

Example 2:  Find the first three terms in the binomial expansion for 
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Solution:  First we note that 
[image: image23.wmf]32

12

x

x

+

-

 is the same as 
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The first 3 terms in the expansion of 
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As 
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, we multiply (3 + 2x) by our expansion above, giving:


(3 + 2x)
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Remember that you only need 3 terms.

Note: The expansion is valid if   
[image: image30.wmf]121

x

-<-<

  i.e.  if     
[image: image31.wmf]x

<<

             .

Typical examination question:

a)  Express 
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 in partial fractions.

b)  Hence or otherwise find the expansion of 
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 up to an including terms in x2.  State the values of x for which the expansion is valid.
Solution:

a)  Write 
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Then by writing the right hand side with a common denominator we get:
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Therefore 7x – 5 = 






(putting numerators equal).

Substituting x = 1 into both sides gives: 

Substituting x = 2/3 into both sides gives:  

Therefore 
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b)  To find the binomial expansion of 
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, we can therefore find the expansion of 
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Stage 1:  Expansion of 
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Using the binomial expansion formula:
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(we need terms up to x2)
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So 
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This part of the expansion is valid for …

Stage 2:  Expansion of 
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Notice that 
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.  We need to get this into the form 
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But  
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This in turn can be written as 
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Using the binomial expansion formula, 



[image: image53.wmf]1

3

2

(1)

x

-

-

= 







(we need terms up to x2)
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So 
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This part of the expansion is valid for 
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Overall the expansion is valid if …
Examination Question (Edexcel: January 2006)


f(x) = 
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(a) 
Find the values of A and C and show that B = 0. 

(4)


(b)
Hence, or otherwise, find the series expansion of f(x), in ascending powers of x, up to and including the term in x3. Simplify each term.
 (7)

Further Questions

1. Expand these expressions as far as the term in x3.  State the values of x for which the expansion is valid:


a)  
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b)  
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2.  Find the first four terms of the expansions of these expressions in ascending powers of x:


a)  
[image: image66.wmf]2

2

(1)

x

x

+

+



b)  
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3.  The first three terms of the expansion 
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4.  The binomial expansion of 
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, where a, b and c are constants.

a)  Find a, b and c.

b)  State the values of x for which the expansion is valid.

5.  a)  Given that 
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, express f(x) in partial fractions.
     b)  Show that 
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