Indices:

Indices

We are already familiar with squares and cubes: e.g. 4% 2° etc and their meaning.

We are also used to dealing with powers of 10 in standard form. e.g. 2.5 x 10°.

Intuitively we know that:

a’ means axaxa

Rules of indices:

Three basic rules:

am Xan — am+n

am +an — am—n
m n mn

(a") = a

when multiplying — add the indices

e.g. axa — (axa)x(axaxa) - a

when dividing — subtract the indices

N AxAdx[dxaxa L2
a Ax A x A

5
5. 3 a
eg. a +a — e

when raising to a power — multiply the indices

e.g. (a3)2 - (a><a><a)2 — (axaxa)x(axaxa) - a°

Zero Indices:

What does a’ mean ?

Using the above rule for multiplying: a

then a

So, a :1




Negative Indices:

What does a " mean ?

Using the above rule for multiplying: a"xa" =a""
then a"xa"=a" = a — 1
a" = !
SO, - am

In general think of a negative index as meaning ‘1 over’

Fractional Indices:
m

What does a” mean ?

Using the rule for raising powers: (am) =a™

1 2
. 2 | = 41 =
In particular: [a j =a =a

N | =

SO a

Ja
1
similarly, a°= Ja (the cube root of a)

In general: a"= a
. . m\" __ _mn
again using the rule: a | =a

1 m
m
we find: a’ = (a"j = (n\/a) = Na"
n o — n " _n m
So, a" = al = A+Na
raise to power m

a

nae
n\




Applications:

Simplify: 2a° xa’ — 2xa™" 2a°
Simplify: ((:5)2 — ™ !
3, 4
Simplify: al sz — x
X
Simplify: x x2+x4) - XOxx*+xxx* X+ x
Simplify: n’ (n3 +n) — n’xn’ +n’xn n+n’' - n+ 1
n
2 2 )
Evaluate: 83 - () - (2 4
3
—= 1 1 1
Evaluate: 16 * - - = 5 -
() @
Past Paper Questions:
2
1. Evaluate 27°
2
[Ans. (327) - 3* > 9]
S 10 4\72
2. Express in its simplest form ' x(y*)
[Ans. y''xy™® — y?]
3. Simplify a*(a” +5)
[Ans. a’xa+ 54 = a*+5a’ ]
5 -1
4. Express % in its simplest form.
y
5 -1 5-1 2 4
[ Ans. 3X4Xy' Xy N 12xy N ,1/2/><y S 2y7]
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Express —— inits simplest form.
4+1
[Ans. — — y @ 5 y']
1 3
Express 2 in its simplest form.

2
—>b—eb]
b

1
b2 xb? b2
%

[ Ans.
b

e 1
Remove the brackets and simplify b? (bz +b Zj

1L 11 i{_i)
[ Ans. bz(b2+b 2] > b2+ Y S5 b+ > b+l ]

1
Remove the brackets and simplify a2 (a +lj
a

1 1 1 3 1
[ Ans. az(a+—j S a’xXa+a’xa' = a>+a?]
a




