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UNIT 1.3 - ALGEBRA 3
INDICES AND RADICALS (or Surds)

1.3.1 INDICES
(a) Positive Integer Indices

Let a and b be arbitrary numbers
Let m and n be natural numbers

Law No. 1

Law No. 2

m

a" +a"=a"""

assuming m greater than n.

Note:

am

m
a—mzlandgfm:am_m 0

=a.
Hence, we define a’ to be equal to 1.

Law No. 3



EXAMPLE

Simplify the expression,
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z oz
Solution

The expression becomes
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(b) Negative Integer Indices

Law No. 4
al=—
a
Note:
Cﬂ‘,‘,ﬁl =L and gt — g1
Law No. 5
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Note:
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Law No. 6

EXAMPLE

Simplify the expression,
Py 22
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Solution
The expression becomes

2oy Sy Oy 2 = ity 30,

(c) Rational Indices

(i) Indices of the form  where n is a natural
number.

1 L L
ar» means a number which gives a when it is raised to the
power n. It is called an “n-th Root of a” and, sometimes
there is more than one value.

ILLUSTRATION

Ll

811 = =3 but (—27)3 = —3 only



(ii) Indices of the form " where m and n are

natural numbers with no common factor.

m 1 1
yn = (y")n or (y=)".
ILLUSTRATION

275 =32 =0 or 273 = 7295 = 9

Note:
[t may be shown that all of the standard laws of indices
may be used for fractional indices.

1.3.2 RADICALS (or Surds)

“y/" denotes the positive or principal square root of a
number.

eg. /16 =4 and /25 = 5.
The number under the radical is called the RADICAND
The principal n-th root of a number a is "\/a

n is the index of the radical.

ILLUSTRATIONS

1.3/64 = 4 since 4° = 64
2.3y/—64 = —4 since (—4)3 = —64



3. 4/81 = 3 since 3* = 81

4.°4/32 = 2 since 2° = 32

5.°y/—=32 = —2since (—2)° = —32
Note:

[f the index of the radical is an even number, then the
radicand may not be negative.

(d) Rules for Square Roots

(i) (Va)*=a

i) Va2 = |af

iii) vab = \/av/'b

. T Ja

)5 =Y

assuming that all the radicals can be evaluated

ILLUSTRATIONS

1.v/IXx4=436=6and VI x /4 =3x2=6
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(e) Rationalisation of Radical (or Surd)
Expressions.

EXAMPLES

. . .
1. Rationalise the surd form 173

Solution
5 5 V3 53
W3 BT VR
2. Rationalise the surd form 3\\7
Solution

Va ?’\f W 3Wabr Wab?

Wb WE W W b

3. Rationalise the surd form \/Si\/i
Solution

We use (v/a +vb)(va—+vb) =a—b

4 f V2 4V5 =42
Vit v2 VB2 3

SR 1
4. Rationalise the surd form A1

Solution

1 f+1 V3 +1
Vi1 Vel 2

6




(f) Changing numbers to and from radical form

ot = "

EXAMPLES

1. Express the number 25 in radical form

Solution

Answer = °v/ 12

2. Express the number 3v/a’b* in exponential form
Solution

Wit
I~

Vadht = (a5b4)§ = a3b



