
Find the remainder 
 

Introduction 

You could start this activity with just the question “What is the remainder when 32001 is divided by 7?”. 

Students may try to use there calculators – but most calculators won’t be able to calculate 32001. The answer 

is 954 digits long!! It is:  

 

This is a puzzle that shows you can use patterns in smaller numbers to work out the answer to a bigger 

problem.  

The “remainder when divided by 7”, is called mod 7 in maths. The mod stands for modulo. 

35 mod 7 = 0 because there is no remainder when you divide by 7. 

36 mod 7 = 1 because there is a remainder of 1 when you divide by 7. 

You could do the following activity to discuss the idea: 

Ask students to get into groups of 7. How many people are left over? This is the remainder.    

Solution 

Power of 3 Equal to   (x) Remainder when divided by 7 
x mod 7 

30 1 1 

31 3 3 

32 9 2 

33 27 6 

34 81 4 

35 243 5 

36 729 1 

37 2187 3 

38 6561 2 

39 19683 6 

310 59049 4 

311 177147 5 
 

** – Facilitator 

** – Facilitator 



There is a pattern that is repeating itself every six numbers: 

Remainder when divided by 7 Powers of 3 

1 0, 6, 12,... 

3 1, 7, 13,... 

2 2, 8, 14,... 

6 3, 9, 15,... 

4 4, 10, 16, ... 

5 5, 11, 17, ... 
 

So we just need to find out which list 2001 would be in. 

 

The first list 0,6,12 are all multiples of 6   (0 mod 6) 

The second list 1,7,13 are all one more than a multiple of 6  (1 mod 6) 

The third list 2, 8, 14 are all two more than a multiple of 6  (2 mod 6) 

etc 

Remainder when divided by 7 Powers of 3 Remainder when 
divided by 6 

1 0, 6, 12,... 0 

3 1, 7, 13,... 1 

2 2, 8, 14,... 2 

6 3, 9, 15,... 3 

4 4, 10, 16, ... 4 

5 5, 11, 17, ... 5 
 

So we just need to find the remainder when we divide 2001 by 6 (i.e. what is 2001 mod 6). 

2001 mod 6 = 3, so 2001 would appear in the list 3,9,15, .... so the answer is 6. 

 

 

 

 

 

 

 

 

 



Here is another way to think about this problem (without working out the powers!!) This is the power of mod 

arithmetic: 

Power of 3 Equal to   (x) Just multiply 
previous answer 

by 3 

Remainder when 
divided by 7 

x mod 7 

 

30 1 1 1  

31 3 3×1=3 3  

32 9 3×3=9=2 2  

33 27 3×2=6 6  

34 81 3×6=18=4 4  

35 243 3×4=12=5 5  

36 729 3×5=15=1 1  

37 2187 3×1=3 3  

38 6561 3×3=9=2 2  

39 19683 3×2=6 6  

310 59049 3×6=18=4 4  

311 177147 3×4=12=5 5  
 

 

We can then say  32001 = 33 × 31998(𝑚𝑜𝑑7) 

= 33 × (36)333(𝑚𝑜𝑑7) 

= 6 × (1)333(𝑚𝑜𝑑7) 

= 6 × 1(𝑚𝑜𝑑7) 

=6 (mod 7) 

 

So answer is 6. 

Or you can think about 32001 = 3201 = 321 = 33 = 6 (𝑚𝑜𝑑7) 

Extension 

This problem comes from from the Nrich website https://nrich.maths.org/373. 

What is the remainder when 5 3019 is divided by 7?  Answer is 5. 

 

Chosen because 

36 = 1 

 


