Indices and Factors

Indices and Factors Essential information

Squares and cubes

The square of xis x> (= x x x) For example, 5% =25

The cube of x is x° (= X X X X x) For example, 5° =125

Square roots and cube roots

The square root of x, denoted by Vx ,is such that Vx xvVx =x

For example, 4x4=16, so 16 =4

The cube root of x, denoted by /x , is such that Ve xVYx xVx = x

For example, 2x2x2=8, s0 /8 =2

Index notation

We denote x x x x ... xx by x" and call this " x to the power of n".
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n terms

For example, 3*=3x3x3x3=81 and 5 =5x5x5=125

Note that yl=x and x°=1

Factors

The factor of a positive whole number is any positive whole number that will divide exactly into it.

Prime numbers
Any positive whole number with exactly two factors; 1 and itself.

For example, 7 (= 1 x 7) is only divisible exactly by 1 and 7.

Prime factors

Every factor that is a prime number is a prime factor. Any positive whole number can be written as
the product of prime factors.

For example, 60=2x2x3x5

Coprime
Two or more numbers are coprime if they have no factors in common other than 1.

For example, 6 and 35 are coprime, but 6 and 27 are not coprime because they are both
divisible by 3.

The number 1 is coprime to every integer.
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Highest common factor (HCF)

The highest common factor of two positive integers is the largest number which is a factor of both.
For example,

the factors of 12 are 1, 2, 3,4, 6, 12. The factors of 15 are 1, 3, 5, 15.

1 and 3 are the only common factors; the HCF of 12 and 15 is 3.

Lowest common multiple (LCM)

The lowest common multiple of two positive integers is the lowest number which both the numbers
can divide into exactly.

For example, the LCM of 5 and 7 is 35; the LCM of 15 and 12 is 60.

Reciprocal
1

We write ™' = — and this is the reciprocal of a.
a

Loy
For example, R e
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Negative powers

Similarly, a™ !

T o n
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For example, 27 =

1
23

Laws of indices

nt* roots

In general, an = Va
For example, 9% =49 =3,

1 .
168 =316 =2 (as 2xX2x2x2=16)
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