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Number Theory : Year 9
Lesson 1

1.1 Primes

A prime number is a positive integer with two factors exactly.

A positive integer with more than two factors is said to be composite.
The number 1 is neither prime nor composite.

There are twenty-five primes less than 100.
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Primes are important because the composite numbers are built from primes.
Primes are the atoms of the mathematical universe.

1.2 The fundamental theorem of arithmetic
All composite numbers can be written as a product of primes.
The representation of any composite number in this way is essentially unique.

1.2.1 Examples
(1) 50=2x5x%x5
(i) 49 =7x7

(ii) 19669 = 13« 17x 89



1.3 Exercise

Write each of the following composite numbers as a product of prime numbers.

(i) 8=
(i) 10=
(i) 18=
(iv) 50=
(v) 30=
(vi) 35=
(vii) 70=
(vii) 6=

(ix) 100=
(x) 121=
(xi) 66=
(xii) 52=

(xiii) 98 =



1.3 B Extra Exercise

Write each of the following composite numbers as a product of prime numbers.

(i) 15=
(i) 14=
(i) 25=
(iv) 27=
(v) 24=
(vi) 21=
(vii) 110=
(vii) 16 =
(ix) 200=
(x) 44=
(xi) 42=
(xii) 90=

(xii) 91=



1.4 Writing larger composites as products of primes.

There are two popular ways of doing this..
The cherry tree method or the division ladder method.

1.4.1 Example - the devil's number : 666

1.5 Exercise
Question 1
Use either the cherry tree method or the division ladder method to write each of

the following composite numbers as a product of primes.

HINT : Keep an eye of the twenty-five primes less than 100.

(i) 564 (i) 1550 (i) 936



Question 2
Use either the cherry tree method or the division ladder method to write each of
the following composite numbers as a product of primes.

(i) 1375 (i) 6264

Question 3

In this question you can use a calculator.

Use either the cherry tree method or the division ladder method to write each of
the following composite numbers as a product of primes.

(i) 213928 (i) 1043504



Question 4

In this question you can use a calculator.

Use the number grid below to help work out which numbers between 101 and 20

are prime numbers.
HINT : There are 21 to be found.
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Question 5 : The Goldbach Conjecture
Every even number, other than 2, can be written as the sum of two primes.

This may or may not be true - it's a famous unresolved statement.

Examples: 4=2+2, 6=3+3,and 8=3+5.

Write each of the following even numbers as the sum of two primes
20 =

(i) 8=

(i) 36=
(v) 98 =
(vii) 162=

(ix) 196=

(i)

(iv)

(vi)

70 =

128 =

(vii) 174 =

(x)

200 =




Question 6 : Fermat's triangular triples
In 1636, Fermat claimed that

Every integer isthe sum of three triangular numbers.
This was later proved to be true by Gauss.

In the following examples, note that O is considered to be a triangular number .

1=0+0+1
2=0+1+1
3=1+1+10r0+0+3
= 0+1+3
= 1+1+3

= 0+3+3 or 0+0+6
= 1+3+3 or 0+1+6
= 1+1+6

Continue the above examples by writing each the numbers from 9 to 20 as the st
of three triangular numbers.
9=

10 =

11 =

12 =

13 =

14 =
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16 =

17 =
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19=

20 =



Question 7 : Sum of two squares primes
Another of Fermat's famous theorems says that :

If a prime has remainder 1 when divided by 4,
then that prime can be written as a sum of two squares.

Example
Consider the prime 41.
When divided by four this has remainder 1.
Thus 41 can be written as the sum of two squares.
After a bit of thought... 41 =52 + 42
Each of the following primes has remainder 1 when divided by 4.
Therefore they can be written as the sum of two squares.
In each case, find the two squares.

5=

13 =

17 =

29 =

37 =

53 =

61 =

73 =

89 =

97 =
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