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Find the binomial expansion of 𝑥 ൅ ଵ
௫

ହ
giving each term in its simplest form.

T.164: 8C Q7, P.63: 8.3 Qs 7+
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𝑛! ൌ 𝑛 ൈ 𝑛 െ 1 ൈ 𝑛 െ 2 ൈ⋯ൈ 2 ൈ 1
said “𝑛 factorial”, is the number of ways of arranging 𝑛 objects in a line.

For example, suppose you had three letters, A, B and C, and wanted to arrange them in a line to form a 
‘word’, e.g. ACB or BAC.
• There are 3 choices for the first letter.
• There are then 2 choices left for the second letter.
• There is then only 1 choice left for the last letter.

There are therefore 3 ൈ 2 ൈ 1 ൌ 3! ൌ 6 possible combinations.
Your calculator can calculate a factorial using the 𝒙! button.

𝑛𝐶𝑟 ൌ 𝑛
𝑟 ൌ ௡!

௥! ௡ି௥ !
said “𝑛 choose 𝑟”, is the number of ways of ‘choosing’ 𝑟 things from 𝑛, such that the order in our 
selection does not matter.
These are also known as binomial coefficients.

For example, if you a football team captain and need to choose 4 people from amongst 10 in your class, there are 
10
4 ൌ ଵ଴!

ସ!଺! 
ൌ 210 possible selections. 

(Note: the 10
4 notation is preferable to 10𝐶4)

Use the 𝒏𝑪𝒓 button on your calculator (your calculator input should display “10C4”)



Notes

Page 23



Examples

Calculate the following WITHOUT a calculator

a) 5
3

b)
𝑛

𝑛 െ 1

c)
𝑛

𝑛 െ 3

d) 2𝑛
𝑛

e)
𝑛
1  

f)
𝑛
𝑛
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𝑔 𝑥 ൌ 1 ൅ 𝑘𝑥 ଵ଴, where 𝑘 is a constant.
Given that the coefficient of 𝑥ଷ in the binomial expansion of 𝑔ሺ𝑥ሻ is 15, find the value of 𝑘.

T.166: 8D Q2,3, P.64: 8.4 Qs 1,2
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a) Write down the first three terms, in ascending powers of 𝑥, of the binomial expansion of 1 ൅ 𝑞𝑥 ଼, where 𝑞 is a non-zero 
constant.

b) Given that, in the expansion of 1 ൅ 𝑞𝑥 ଼, the coefficient of 𝑥 is െ𝑟 and the coefficient of 𝑥ଶ is 7𝑟, find the value of 𝑞 and 
the value of 𝑟.

T.166: 8D Qs 3+, P.64: 8.4 Qs 3+
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a) Find the first three terms of the binomial expansion, in ascending powers of 𝑥, of 7 െ ௫
ହ

ଽ
.

b) Use your expansion to estimate the value of 6.991଼, giving your answer to 4 significant figures.

T.168: 8E all Qs, P.65: 8.5 all Qs
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 
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