INDICE®

MATHEMATICAL SHORTHAND

Our first introduction to indices comes when we consider square numbers like 32

We then progressto numberslike 3> which istheindex form of

3X3X3X3X3

Now that we aretalking in termsof index form, we need to learn how these numberswork when

they are manipulated.

THE LAWS OF INDICES

1. ax a = a**Yy

2. &+ a =%y

3. @)y =a”

4. & =1
5. a”% = va
a® = %a

Multiplication:

Noticethat 3*X 3*=(3X3X3X3X3)X (3x3x3) =3
We have added the indices.

When multiplying, add the indices.

Division:

Noticethat 3°+3°= (33x3x3x3) T (3X3x3) = SroXox3X3

3x3x3

= 3 after

cancelling.
We have subtracted the indices.
When dividing, subtract the indices.

Power of a power:

Noticethat (3%)% = (3x3x3x3x3) X (3x3x3x3x3) = 3%
We have multiplied the indices.

When taking an index of an index, multiply the indices.

Q Now, if you remember back to your first teddy and how
q > @ | you learnt to count:- Thefirst numbersyou learnt were
P the positiveintegers 1, 2, 3....

ﬁ' : Yzou uglderstand all these when applied asindices; 3",
3, 3.

Zeroindex:
You then learnt the number zero when you had no teddies.
How does zerowork asan index? Tofind out let ususeit in a calculation.

a‘xa’=a*"9 = g (when multiplying add the indices)
a’ = a_x =1 Anynumber to the power of zero will be 1.
a
ﬂ The next numbersyou learnt wer e fractions (when you
@ ’.,1 lost bits of your teddies).
i;,_ Let ususeafractional index in a calculation.

1 1

Fractional index 92x92 = 9,

1
92  must be the number which, when multiplied by itself gives 9. ie. 3,

(when multiplying add the indices)

1
whichisthesquarerootof 9. So 92 = V9




P 1
7. a% =(a%) P

sn:|H

Then you started growing up and began a bit of wheeling and dealing by
lending or swapping teddies. It was hereyou started learning about
negative numbers.

Negative index

Putting a negative number into a calculation:

3'x3' =3 =1 crossmultiplyinggives 3* = 3—11
So when we have a negative index, bring it to the denominator and make the
index positive.
3_2:i:l, 3’3:%:i’ 3_4:iszi
3 9 3 27 3 81
Negative/fractional index
2 1 1 1 N .
92 = — = — = - doneby acombination of the negative and
o V9 3
fraction rules.

I ndices of theform %

2
273 gplit the fraction into % x 2 and usethereverse of rule 3

1

1 2 1 1
2 _ 2 _ — —
(273)° = (3)° =9 2773 = 779
273
| ndices of fractions
a)”’ 1
(B) = Py (but when dividing by afraction we turn the divisor upside

b

down and multiply) =

W4
&iﬁ-ﬂ;‘;

Say goodbye to Teddy!
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