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General Binomial Expansion

General binomial expansion

What is the general binomial expansion?

The binomial expansion applies for positive integers, n ∈ ℕ

The general binomial expansion applies to other types of powers too

The general binomial expansion applies for all real numbers, n ∈ℝ

Usually fractional and/or negative values of n are used

It is derived from (a + b) , with a = 1 and b = x

a = 1 is the main reason the expansion can be reduced so much

Unless n ∈ ℕ, the expansion is infinitely long

It is only valid for |x| < 1

n
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This is another way of writing -1 < x < 1

This is often called the validity statement

The restriction |x| < 1 means the series will converge

Higher powers of x can be ignored (as r → ∞, x  → 0)

Only the first few terms of an expansion are needed

How do I apply the general binomial expansion?

STEP 1       Write the expression in the form (1 + x)

STEP 2       Expand and simplify

Use a line for each term to make things easier to read and follow

Use brackets - fractions and negatives get ugly!

STEP 3       If required, check and state the validity statement

How do I use the general binomial expansion to
expand (1+bx) ?

STEP 1       Write the expression in the form (1 + bx)

STEP 2       Replace “x” by “bx” in the expansion

Check carefully to see if b is negative

STEP 3       Expand and simplify

Use a line for each term to make things easier to read and follow

Use brackets

r

n

n

n
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STEP 4       If required, check and state the validity statement

      The validity statement changes   

      Replace “x” with “bx” so now |bx| < 1

Worked Example
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Subtleties of the General Binomial Expansion

Subtleties of the general binomial
expansion

What is the general binomial expansion?

The binomial expansion applies for positive integers, n ∈ ℕ

The general binomial expansion applies to other types of powers too

The general binomial expansion applies for all real numbers, n ∈ ℝ

Usually fractional and/or negative values of n are used

It is derived from (a + b) , with a = 1 and b = x

Even when a ≠ 1 the general binomial expansion can still be used

How do I use the general binomial expansion to
expand (a+kx) ?

The general binomial expansion can be applied to expanding (a + kx)

STEP 1        Rewrite the question into (1 + bx)  form

Roots are fractional powers

Denominators are negative powers

A factor may be needed to make “a = 1”

STEP 2        Replace “x” by “bx” in the expansion

Check carefully to see if b is negative

n

n

n

n
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STEP 3        Expand and simplify

Use a line for each term to make things easier to read and follow

Use brackets

STEP 4        If required, check and state the validity statement, |bx| < 1

Worked Example
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Multiple General Binomial Expansions

Multiple general binomial expansions

What is the general binomial expansion?

The general binomial expansion, as given in the formula booklet, is

If n ∈ ℕ then the expansion is finite (see Binomial Expansion)

Otherwise the expansion is infinitely long

It is only valid for |x| < 1 (-1 < x < 1)

Only the first few terms of an expansion are usually needed

What are multiple general binomial expansions? 

More than one part of an expression can be a binomial expansion

These may sometimes be called compound expressions

The expansion will only be valid for the lowest |x| boundary from all the expansions used

How do I expand multiple binomials?

STEP 1        Break the expression down into binomial expansions

STEP 2        Expand each binomial individually, up to a suitable number of terms

Be careful with negatives and fractions

Use brackets as appropriate

STEP 3        Collect the expansions together and simplify

This could be expanding brackets, collecting like terms, etc

Ignore any terms of degree higher than required

STEP 4        Check the validity of each binomial expansion

The overall validity is the intersection (∩)
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How do I use partial fractions to form multiple general

binomial expansions?

Partial fractions allow rational expressions to be written in a form where the general

binomial expansion can then be applied
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Validity is an important part of the general binomial expansion
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Worked Example
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Approximating Values using the Binomial Expansion

Approximating values using the binomial
expansion

What is the general binomial expansion?

The general binomial expansion, as given in the formula booklet, is

If n ∈ ℕ then the expansion is finite (see Binomial Expansion)

Otherwise the expansion is infinitely long

It is only valid for |x| < 1 (-1 < x < 1)

Only the first few terms of an expansion are usually needed

How do I use a binomial expansion to approximate a
value?

 Ignoring higher powers of x leads to an approximation

The more terms the closer the approximation is to the true value

For most purposes, squared or cubed terms are accurate enough
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STEP 1  Compare the value you are approximating to (a + bx)

STEP 2  Solve the appropriate equation to find the value of x

STEP 3  Substitute this value of x into the expansion to find the approximation

n

Examiner Tips and Tricks

You can get a good idea if your approximation is correct by working out the “real”

answer using your calculator.

Sometimes it helps to factorise out a number before approximating

710=10 7.1

Worked Example
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