
INVESTIGATION

10 × 10 Multiplication Square
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10 × 10 Multiplication Square
Here is a 10 × 10 multiplication square:
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The Problem

Your task is to find and explain as many patterns as you can within this
multiplication square.

Many?! There are thousands!!!!!

Good Advice:

Work in a methodical way, recording your results carefully
as you go. Try to explain the patterns you find. This is not
always easy, but explain the ones you can.

It helps to have a number of the table squares already
photocopied for your use. Cut out the sections you need.
You do not need to use a whole square if you are just
looking at one small section.

Some ideas:

1.  Look at the rows and columns and see if you can see any patterns in
     these. For example, what do you notice about the sixth column?

2.  Look at 2 × 2 squares taken from the middle of the table square and
     see what you can spot.

     Eg.

Are there many patterns?

6 8
You could try multiplying diagonally
across this small square:
9

6 × 12 and 8 × 9.
Did you notice anything?
12

Does this work for any 2 × 2 square?
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Some ideas continued:

3.  You could try this with 3 × 3 squares:
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     parallel to the diag

6.  When you have fou
     draw a graph of the
     above make a good

5 6 7 Is there anything else you

1

4
Diagonal
ave

the d
onal

nd a
m. F
 gra

3

9

 disc

iago
s.

 goo
or in

ph. D

8

4
could try with a 3 × 3 square?
10
 12
 1
1
15
 18
 2
overed work in small squares of all sizes,

nals of the square and lines on numbers

Line parallel to the diagonal
1
5
4
16
d seq
stan
o yo
2

25
uen
ce, th
u re

6

35
3

ce of
e nu

cogn
48
49
 num
mbe
ise t
63
81
64
ber
rs o

hese

1

80
s, you could try to
n the diagonal
 numbers?

00



© MathSphere                    P.O. Box  1234     Worthing  BN13  2UJ                       www.mathsphere.co.uk

Some ideas continued:

7.  You could try working in parts of two rows or columns, like this:

8.  You could loo
     you can discov
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Answer Guide

Here are some possible answers and notes for guidance.

This is a great investigation for children of all abilities and ages as there is so much
to discover and to try to prove.

Do encourage children to investigate their own ideas, but they must work
methodically and record proficiently if they are to make sense of their efforts.

1. Obviously the rows and columns are the respective times tables, but it is
surprising how many children fail to understand why this is, even if the rows and
columns are key elements in a multiplication table!

2.  2 × 2 squares always cross multiply to give the same answer on both diagonals.

Suppose we take the square in the illustration. The 6 comes from 2 × 3, the 8 from
2 × 4, the 9 from 3 × 3 and the 12 from 3 × 4.

This means that 6 × 12 is really 2 × 3 × 3 × 4
and 8 × 9 is really 2 × 4 × 3 × 3.
It is not difficult to see that each multiplication contains the same product and must
therefore give the same answer.

If the diagonal numbers are added instead of multiplied, one diagonal is always
one less than the other. Always true, but needs a bit of algebra to prove.

3.  This is an extension to larger squares. It is not difficult to find similar
relationships in 3 × 3 squares.

4.  A natural development from 1. and 2.

5.  The numbers on the leading diagonal are the square numbers.

Some children may be able to work out the general term for the sequence. This is,
of course, n2, where n is the number of the term in the sequence.

Other diagonal lines can provide interesting sequences.

6.  the square numbers make a very interesting graph. Plot the numbers from 1 to
10 evenly on the horizontal graph and then the numbers 1 to 100 on the vertical
axis. Try graphs of the table numbers, 3, 6, 9, 12, 15 etc for the  times table.



Answer Guide (Contd)

7. For rectangles children can try multiplying the corner numbers, but can also look
at relationships between the rows. Is it possible to predict the sum of the numbers
in the rectangle if you know the shape of the rectangle and the top left corner
number?

There are so many ideas children can try with this problem, it is often best to let
them develop their own ideas within the bounds you wish to set them.

On the following page there is a set of table squares which you may copy for the
children to cut up and stick in their work. This saves hours of copying out the table
by hand. Some children would happily do that for two weeks and not produce
anything with any mathematical content!
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