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Lecture Outline

Expansion of 

positive integer

Finite series

 any other 
rational number

Infinite series

Needs a convergence condition
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Brief History
 Blaise Pascal

17th century
Gave the form that we 
will learn today for a 
positive integral index.

James Gregory and Isaac Newton 
17th century
Worked on rational indices.
Convergence was not considered.

Carl Friedrich Gauss
19th century
Proved the convergence 
condition for rational indices.

Photos from https://www.britannica.com
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Applications

• Binomial expansions are used in 
probability for predicting nation’s economy,  
weather forecasting, etc.

  (We will further study this in the Spring   
   semester)

• Binomial expansions are also used in 
computer science, e.g. distribution of IP 
addresses
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Pascal’s triangle

The numbers you saw in the preview activity
form a triangle called Pascal’s triangle.
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Did you find the pattern and the next two
rows?
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Binomial expansions 
                        using Pascal’s triangle
•  
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Example 1

•  

 

These coefficients came from 
the 4th row of Pascal’s triangle.
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Your turn!

•  
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Binomial expansions 
                             using combinations
• Can you think of any drawback of using 

Pascal’s triangle?

 



Foundation Year Program

2019-2020

Combinations
• In mathematics, a combination is a selection of items 

from a collection where the order of selection does not 
matter. 

    e.g. From 26 alphabets, selecting (a,b) is identical to  
           selecting (b,a)

• In contrast to a combination, the order of selection does 
matter for a permutation. That is, (a,b) and (b,a) are 
distinct. 

• We will learn permutations and more combinations in 
semester 2. 
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Combinations

•  

 Undefined
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Combinations
•  
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•  
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Using the calculator to find nCr

1 

5 

4 

3 
2 
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Example 2

From the letters ABC, how many different 
ways of choosing 2 letters?
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Computations of some nCr
 

The numbers look familiar!
These numbers are the numbers that we saw in the 
Pascal’s triangle.
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Comparisons: 
Pascal’s triangle and Combinations

 

  

   

    

     

This allows us to find the coefficients without drawing the Pascal’s 
triangle. We can easily find a particular term in the expansion.



Foundation Year Program

2019-2020

Binomial expansions 
                             using combinations

•  
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Example 3

•  

 



Foundation Year Program

2019-2020

Your turn!

•  
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Example 4

•  
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Solution
•  
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Your turn!

•  
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Solution
•  
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•  
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•  
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•  
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• By using this expansion, we can 
approximate a non-polynomial function by 
polynomials.

• Polynomials are the easiest function that 
we can handle. In many applications, 
polynomial approximations are used to 
analyze a complicated function. 
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Example 5

•  
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Solution (continued)
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Your turn!

•  
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Solution
•  
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•  
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Example 6
 

 



Foundation Year Program

2019-2020

Your turn!
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Solution

•  
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Your turn!

•  
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Solution
•  
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Example 7
•  
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Solution

•  



Foundation Year Program

2019-2020

Learning outcomes

4.4.1. Expand binomial expressions
4.4.2. Find a particular term in binomial 
expansions
4.4.3. Use a binomial expansion to approximate 
a certain function by a polynomial function
4.4.4. Find an estimate of a certain value using 
a polynomial approximation
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Formulae

•  
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Preview activity: Mathematics of Finance

•  


