Chapter 7: INDICES

Basic rules of indices

y* means yxyxyxy.

There are 3 basic rules of indices:

l) am X an — am+n
2) am +an — am—n

3) (am)n — amn

4 is called the index (plural: indices), power or
exponent of y.

eg. 3xF=3
eg. 3Fx3F=3
e.g. (32 )5 =3"

Further examples

y4 % 5y3 — 5y7
4a° x6a? = 24a°
2¢% x (—3c6) - —6¢°
7
24d° 8d°

a2

24d" +3d° =

(multiply the numbers and multiply the a’s)
(multiply the numbers and multiply the ¢’s)

(divide the numbers and divide the d terms i.e. by subtracting

the powers)

Exercise A

Simplify the following:

1)  bx5b° =
2) 3c? x2¢° =
3) b’cxbc® =

4) 2n° x (—6n%) =

5) 8n® ~2n® =
6) d? +=d° =
7) (a‘°’)2 =

8  (-d*) =

(Remember that b = b")




More complex powers

Zero index:
Recall from GCSE that

a’=1
This result is true for any non-zero number a.

0
Therefore  5° =1 Gj =1 (-5.2304)" =1
Negative powers
A power of -1 corresponds to the reciprocal of a number, i.e. a™* 1
a
401
Therefore 5T = 5
0.25" = i =4
0.25
4" 5
[Ej = (you find the reciprocal of a fraction by swapping the top and

bottom over)

This result can be extended to more general negative powers: a™" = 3 :

n

a
This means:
372 = i = 1
¥ 9
a1 _1
2° 16
-2 1)\? 2
BRENEHE
4 4 1
Fractional powers:
Fractional powers correspond to roots: a2 =\a a’® =3a a’* =4a
In general:
al/n _ QE
Therefore:
g3 =3B =2 25t2 = /25 =5 10000”* = 410000 =10

A more general fractional power can be dealt with in the following way: a™" = (al’” )m

So 47 =(\4) =2 =




Exercise B:

Find the value of:

1) 4''?

2) 273

) (W)
4) 52

5 18

6) 7

7) 2713

0 [3)

9 g%

10)  (0.04)"

5 (3

12) (%)

Simplify each of the following:
13)  2a'?x3a’?

14) X3 x X2

15) (X2 y4 )1/2



