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Arithmetic tricks using ‘semi-algebra’ 

 

A royal road to mastery and appreciation of algebraic techniques is to start with small positive 

integers and their powers. The idea is to use algebraic ideas (factorizing, expanding brackets , 

difference of two squares...) to simplify otherwise laborious sans calculator arithmetic. 

Difference of two squares 

  2 2a b a b a b   

Unless you have memorized the squares, a difference between two squares 

can sometimes be easier to calculate in factorized form, especially when a + b  

or a – b is a power of ten. 
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83, 2, 10 83 17

83 17 100 2 83 100 6,600

83 17 83 17 83 17 100 66 6,600

a n b    

     

       

How to set problems like this: 

  

3

2 2

666, 3, 10 666 334

666 334 1000 332 332,000

a n b    

   

where a is any integer smaller than 10n 

Choose integers n and a 

Why sans calculator? Well the point is to force 

you to learn these techniques! Think of it 

as an intellectual puzzle or a game. 
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Perfect squares 

 
2 2 22a b a ab b   

 

 2 2

2 37

22 2 2

2 287 –  74

176 2 176 24 24 176 24 200 40,000

87 37 50 287  3 07 ,50


    

 

  

   

Perfect cubes 

 
3 3 2 2 33 3a b a a b ab b    

 

3 2 2 3

3 3

1331 363 9 33 81 729

11 3 11 9 3 11 9 9

11 9 20 8,000

    

       

   

Difference of two cubes 
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123 23
123 23 100

123 123 23 23


  

  

 
22 2123 120 3 120 2 120 3 9 14,400 720 9 15,129          

 

 

22 2 2

22 2 2

2

567 600 33 600 2 600 33 33

33 30 3 30 2 30 3 3 900 180 9 1,089

567 360,000 39,600 1,089 321,489

      

          

    

Note knowledge of the perfect square formula shortcuts the ‘grid multiplication’ idea, 

increasing fluency. Being able to perform calculations faster also can 

make the exercise more fun, and builds confidence. 

Grid multiplication breaks down the  

multiplication calculation into easy steps  

if you know your multiplication tables  

up to 100 and can multiply by ten. 

 

Importantly it visualizes all the ‘cross terms’ 

in the calculation (i.e. the off-diagonals) 

 

However, there is much more to write down 

and then sum. 

 

If you can spot an arithmetic shortcut – use it! 

You can always go back to a ‘slow but sure’ 

method like grid multiplication if you can’t  

spot a shortcut. You can clearly see that: 

2 2 2 2567 500 60 7  

Think what sum or difference of two numbers 

makes our next steps easier! 

Pascal’s Triangle yields 

the binomial coefficients 

This is a useful identity 

to remember 
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