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Turn the tables
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You will need some copies of the multiplication square
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This card is about the numbers which appear in an ordinary
multiplication square.

1

48 appears 4 times. Colour each 48 in red on a multiplication
square. Write 4 x 12 = 48
6x 8=48
8x 6=48
12x 4=48

Find some other numbers which appear several times.
Use different colours to shade them. Write the multiplication
facts.

36 appears 3 times.

Which numbers appear an odd number of times?

Shade each one a different colour on another multiplication
square.

What is special about these numbers?

The patterns from question (1) and (2) should be symmetrical.
Draw the line of symmetry.
Explain why the multiplication table is symmetrical.

Write a list of all the numbers below 50 which do not appear
inthe table.
Write any comments about these numbers.



Multiplication table patterns Smile 1395

You will need a multiplication square and a calculator

2|3|4/5|6|7|8|9|10|11]12
4|6  8|10/12 |14 |16 |18 22 |24
6 |9 121518 |21 |24 |27 33 |36
8 |12 |16 [20|24 | 28|32 |36 44 |48

15 |20 25 |30 |35 |40 45
12 |18 |24 |30 |36 |42 54 66 | 72
14 |21 28 35 (42 49 63 77 |84
|16 |24 |32 |40 48 72 |80 |88 96
18 | 27 |36 |45 |54 81 |90 |99 108
13040 | 50|60 90 [100(110{120
33 |44 | 55|66 88|99 110121 132
12|24 | 36 |48 60| 72 |84 | 96 (108120132144

Get a multiplication square or draw one yourself.
If you draw it yourself make sure it's correct,

38 8|8 8|8
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1. Can you see this rectangle of numbers in the multiplication
square?

18 24 |30
21 |28 |35

The rectangles below have all been taken from the
multiplication table. Copy them and fill in the missing

numbers.
16
36
8 36
6 36 18
8 12 29
Turn over




2.

(a) Find this 3 x 3 square. 2

8 797 10
Add the 4 shaded numbers 7//5 /%7//4
9+16+20+27 =[] 1618 720/

Add the 4 corner numbers 24 ;2% 30

8+10+24+30 =i

Multiply the centre number by 4
18x4=|}

What happens?

Choose 2 more 3 x 3 squares and see if the same
pattern works.

(b) Find this 4 x 4 square. %
Add the 4 shaded numbers. 6 %% 8 | 9

(etotense - 12 |14 | 16 48
PP

18721 |24 |27 |
77
24 |28 33/ 36

L

N

There are other sets of 4 numbers with the same sum
in this square.
How many can you find?

Choose another 4 x 4 square and see if the same
pattern works.

(c) Choose some larger squares and some rectangles.
Investigate sets of 4 numbers with the same sum.

Choose a rectangle. 7 77
45 2025 %
18 |24 |30 |36
75 2,
2|5

Multiply the numbers at opposite corners:

15x42 =]

30x21 =|li}

Investigate this pattern with other rectangles.
Does the pattern always work?
Can you explain?
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Prime Factors

60. 12, 27,90 and 15 have each been made by multiplying prime numbers.

Make the following by multiplying prime numbers

54, 63, 72 and 100

Turn over if you need some ideas about how 1o approach these problems.

120 120 + (2}
60 -+
30 +
15 =+
10 X 12

A2

@
©@
>°

2 x2x2x3x5=120
2 3 and 5 are the prime factors of 120.
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Number Names

" Each of these describes only one number less than 100. What are they?

C is a triangle number
an odd number
a multiple of 9

Fis lessthan 12
not a triangle number
not a square number

not prime

Write a description for G (you choose the number). Give it to a friend to solve.



Smile 1950
You will need the micro program Numbers

Diagonal Multiples

7 columns boxed in multiples of 3
give this diagonal pattern.

What other multiples will give
diagonal patterns ?

Investigate which multiples will give diagonal patterns for
other numbers of columns.

© 1991 RBKC SMILE



Consecutives

Smile 1319

You will need a calculator.

Multiply any 3 consecutive
numbers together e.g. 6x7x 8
Is the answer divisible by 24?7

Repeat with other sets of 3
consecutive numbers until you

can explain why some answers are
divisible by 24 and some are not.

{There are hints on the back if
you need them.)
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Number Challenge

There are three numbers . . .

one of the numbers
is the square root of
one of the other
numbers . . .

N two of the numbers
are less than forty . . .

one of them is a _
prime number ... &

the three numbers
added together are
less than a

hundred . . .

the three numbers add to
make a prime number . . .

two of them
are even . . .

the digits of this total add
together to make one of the
numbers . ..

one of the numbers
is one more than a
multiple often . . .

two of the numbers
have more than one
digit . . .

none of them
are triangle
numbers . . .

What are the three numbers?

& PBRD SMILE 1647,
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i Because ratlona! numbers can be expressed in the form

- Smile 2265

The numbers :
1, 2 3, 4 5.
are called

| natural numbers.

They are also ™\
known as counting
A\ numbers or positive
- intagers;

» The natural numbers 1

together with 0
and -1, -2, -3, -4, ...
_ are called integers. -

Rl'iorru numbers

~ Rational r'lumber-s\are'humbers wh'ioh-‘ can be written

'|n the form % where P and q are rntegers wrth no 3
_common factors | ' ‘ 5

. 3

2 Ai[ mtegers are ratlonal numbers because they can be :
. expressed in. the form g | '

examp!e

5.5 d‘"4;£r'o2m;22b
U e e

‘ All termlnatlng declmals are ratlonal numbers because they
‘il-can be expressed in the form g :
: example ‘

HOTed e =28 gy 3307
g o-g_~,,m_-.r. ~ 1000

.
—

e Al recurrmg declmals are ratlonal numbers because they

can be expressed in the form %

% : example

COI--'-

< ‘
. R
"

";”;J,'
93/ LQ@ 1

DI+

B
q

‘ they can be shown ona number Ime

5
1 | 1 | | ] | | ] 8 |
Li I T

= b

D3]
Bt B £



.

1. a) How many haturél n'umbers are there_? T
" b) How many integers are there? '
c) How many rat;onal numbers are there’i'

‘2. Give a raﬁonal number between; SR '
' g i
g 6915

-—-L
s

) mma b e

2 3 Is |t always pOSSIble tofind a rational number between e
: _two other rational numbers‘? e

 Explain your answer.

. The followmg example shows a method to convert a recurrlng
_ decamal into the form g : :

Example To wrlte 51 in T;he form El

B, . _
A
iz "

| - o 5111111 50 10 x 3
| obgs andosl s 3.1
3 _6ubt‘ractin__g s il O .5..1'

A

1

TRRE

[

B o o Bl 280
o G BIChE

4. Write these recurring decimals in the fq’rm g

| a) 07 | : _b)' 1-f34’ (H,iht:-_m;j!tip_iy by 1-00).-":
G) 026 . d) 0142857 ) 0031

© RBKC SMILE 1996,



Irrational
N Um be rs with the irrational numbers are

i 8

The rational numbers together

the real numbers.

Rational numbers

. are numbers which can be written
in the form jc)i where p and q are
integers with no common factors. They
include terminating and recurring
decimals.

factors.

Irrational numbers

.. are numbers which cannot be
written in the form g where p and
q are integers with no common

Smile 2266

Is V3 rational or irrational? Can it be written in the form g?
Below is a proof that V3 is irrational.

cpgz?:a%‘i’ction Assume V3 is rational. Assume the converse of
§ that\3is
irrational V3 = 8- where p and g are integers with no common factors
2
3 = 52
32 = p?

p?is a multiple of 3 = p is a multiple of 3
so p = 3nwhere nis an integer

3¢¢ = (3ny
3% = 9n
qz = 3n2

g?is a multiple of 3 = q is a multiple of 3

p and q have no common factors.

V3 is irrational.

what you are trying to prove.

p and q are both multiples of 3 which This is a contradiction so
contradicts the initial statement that ;”f initial assumption is
alse.

Prove by contradiction that V2 is irrational.

\/3 =1, 732050808

\/2 = 1.414213562. .

These are all examples of non-terminating, non-recurring decimals.
They are irrational numbers.

'T=3.141592654. .




Square roots of prime numbers are always irrational.

The square roots of some other numbers are also irrational.

Example: V20 = 4/4x5 =4 x V5 =25
5 is a prime number

V5is a non-terminating, non-recurring decimal, it is irrational,

so 2V5 is also irrational.

Not all square roots are irrational.

2,

3.

Which square roots are rational numbers?

For each number, say whether it is rational or irrational.

a) V8 b) v100 c) %64 d) J—= e) .=—

a) Is (\5)2 rational or irrational?
b) For which irrational numbers are their squares rational?

a) Explain why 2= is irrational.
b) Explain why (2 + =) is irrational.

c) Explain why (n+ V2) is irrational.

a) Explain why (2 + V2) is irrational.

b)  Explain why (2 + V2)?is irrational.

(2 + V3) and (2 — V3) are both irrational.
a) Istheir sum rational or irrational?
b) Istheir difference rational or irrational ?

c) Istheir product rational or irrational?

Give one pair of irrational numbers which give a rational number:

a) when multiplied.

b) when one is divided by the other.

Is x rational or irrational in each of the following equations?

g) x%=3 b) x2+1=3 c) x*2-1=3

d x2+x=1 g X=g fy x*=10

© RBKC SMILE 1996.
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