
Skills practised: 

•

•

Identifying the place value of any given 
digit in a six-digit number
Adding and subtracting single-digit numbers

Aims:
– To explore patterns in numbers
– To use reasoning to try and explain patterns

 

Minimum number of 
calculations expected
10-12
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Lost digit
Children explore six-digit numbers using a 
‘trick’ based on reduced numbers (casting 
out nines).  

 Conjecture: The number nine is a key player in the patterns obtained by looking at the digital roots 
of large numbers.

What to do:
Children work in pairs. 

1. Ask your partner to write a six-digit number – all the digits must be different, e.g. 639572.
2. Add the digits and keep adding to find the digital root of the number,

e.g. 6 + 3 + 9 + 5 + 7 + 2 = 32 and 3 + 2 = 5. Write this down.
3. Ask your partner to take their original six-digit number and, without showing you, to cross

out one of the digits. They note the digit they crossed out and also its value,
e.g. They cross out the ‘7’: 639572, its value is 70.

4. They write the other digits in order as a five-digit number, e.g. 63952. They do not show you
this number!

5. Ask them to subtract the digital root you wrote from their new number,
e.g. 63952 – 5 = 63947.

6. Ask them to add the digits of their answer and keep adding to find its digital root,
e.g. 6 + 3 + 9 + 4 + 7 = 29 and 2 + 9 = 11 and 1 + 1 = 2. They tell you its digital root.
They still do not show you their number!

7. You subtract their digital root from 9, e.g. 9 – 2 = 7. This is the digit that they crossed out.
Now you need to say its value (refer to the original number), e.g. 70.

8. Repeat this, swapping roles.

Try this at least three times each, so you have tried at least six numbers. Remember their digits 
must always be different.  
Does it always work? 

Try different types of number, e.g. five-digit or four-digit numbers; multiples of 10 or 100; even 
numbers, odd numbers, etc.  

Can you make any suggestions as to why 9 is crucial? 


