@ Pearson

Rules of indices

A LEVEL LINKS
Scheme of work: 1a. Algebraic expressions — basic algebraic manipulation, indices and surds

Key points
e aMxagh=gmtn
a" _ _na
° = a
a
° (am)n =am
e a’=1

1
e a"=1Ya ie.the nthroot of a

m m
e a"=ya" =(2/5)

e The square root of a number produces two solutions, e.g. J16 =+4.

Examples

Example 1  Evaluate 10°

10°=1 Any value raised to the power of zero is
equal to 1

1
Example 2  Evaluate 92

1

—J9 Use the rule a" =%/a
=3

N~

9

2
Example 3 Evaluate 273

27§ :(3 27)2 1 Use the rule a% =(Q/5)'“
= 32 2 Use Y27 =3
=9
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Example 4

Example 5

Example 6

Example 7

Example 8

Evaluate 472
_ 1 _ 1
47 == 1 Usetherule a™ =—
4 a
1
- = 2 Use 42 =16
16
6x°
Simplify —
2x2
6x° am
P =3x® 6+2=23and use the rule —=a"" to
X a
X5
give —=x""?=x
X
3 5
o XXX
Simplify 7
3 5 345 8
XXX _ X~ _X 1 Usetherule a™xa" =a™"
x* x* X
—v8-4 — 4 am _ aMm-n
=x0"4=x 2 Usetherule—n_a
a

Write 3i as a single power of x
X

1
Use the rule — = a ™, note that the
a

fraction % remains unchanged

.4 .
Write — as a single power of x

NS

1

1 Usetherule an ={/a

m

1
2 Usetherule —=a"
a
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Practice
1 Evaluate.
a 14°
2  Evaluate.
1
a 492
3  Evaluate.
3
a 252
4  Evaluate.
a 5?2
5  Simplify.
xZxx®
a 2
2X
3xx 2x°
c
2x3
2
e iy
y2xy
3
(2¢°)
J 4x°
6 Evaluate.
_L
a 4°?
1
d 164x273°

30

643

10x°
2X° x X

50 d x°
1 1

1253 d 164

3 3
492 d 164

25 d 672

Watch out!
Remember that

any value raised to
the power of zero
is 1. This is the
rulea®=1.

9 2x2°

_2
(2]
64

o~

w
N
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8  Write the following without negative or fractional powers.
a x3 b x° c

d x° e X 2 f

9  Write the following in the form ax".

a  5Jx b 33 c
X
2 4
d — — f
Extend

10 Write as sums of powers of x.

X

5
X :1 b xz(x+lj c x4(x2+
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Answers
1 a 1
2 a 7
3 a 125
4 a 1
25

3

5 a 3i
2

c 3

1

e y?

g 2

6 a 1
2

g 1
4

7 a xt
2

d Xx°

1

8 a F
d x?

1

9 a 5x?
1

d 2x 2

10 a xX3+x
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	Extend

