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1.1 Introduction

We have learnt that 35 means 3 x 3 x 3 x 3 x 3.


The number 3 is called the _____________.

The number 5 is called the _____________ or ___________________.

The plural of ______________ is ________________.

In general, an is read as _________________________________________.

1.2 Positive Integral Indices

There are ____ important laws on indices in the Syllabus.

Consider the following examples involving the seven laws of indices.

Example 1
Simplify
(a)
33 x 32

(b)
54 x 53
a)
33 x 32
=


Since 33 x 32
= __________, it can be deduced that 

33 x 32
= _____________ = __________________.
b)
54 x 53
=

Since 54 x 53
= __________, it can be deduced that 

54 x 53
= _____________ = __________________.


Practice 1

Simplify the following, giving your answers in index form:

a)
79 x 711 =



b)
24 x 26 x 23 =

c)
55 x 36 x 52 x 33 = 




d) 117 x 711 x 33 x 72 x 112 =

Example 2
Simplify
(a)
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b)
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Since
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= __________, it can be deduced that 
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= _____________ = __________________.
b) 
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Since
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= __________, it can be deduced that 
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= _____________ = __________________.


Practice 2

Simplify the following, giving your answers in index form:

a)
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b)
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d) 
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Example 3
Simplify
(a)
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b)
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Since
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= __________, it can be deduced that 
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= _____________ = __________________.
b) 
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Since
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= __________, it can be deduced that 
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Practice 3

Simplify the following.

a)
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b)
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c)
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d)
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Note:
For (-a)n where n is an even number, (-a)n = an

For (-a)n where n is an odd number, (-a)n = -an

Example 4
Simplify
(a)
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b)
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Since

[image: image28.wmf]3

3

3

2

´

= __________, it can be deduced that 
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= _____________ = __________________.
b) 
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Since
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= __________, it can be deduced that 
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= _____________ = __________________.


Practice 4

Simplify the following, giving your answers in index form:

a)
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b)
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c)
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Example 5
Simplify
(a)
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b)

[image: image37.wmf]4

4

3

7

¸


a) 
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Since
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= __________, it can be deduced that 
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= _____________ = __________________.
b) 
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Since
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= __________, it can be deduced that 
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= _____________ = __________________.


Practice 5

Simplify the following, giving your answers in index form:

a)
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b)
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c)
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1.3 Zero and Negative Integral Indices

Example 6
Simplify
(a)
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(b)
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a) By definition, 
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But if we extend the second law of indices where
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Then, 
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 = _______________ = ________________ = _____________

Therefore it is natural to define 30 = _________

b)
By definition, 
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= _________________ = ________

But if we extend the second law of indices where
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= _______________ = ________________ = _____________

Therefore it is natural to define 70 = _________


Practice 6

Simplify 

a)
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b)
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Example 7
Simplify
(a)
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(b)
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a) 
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Also by definition, 
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Therefore, _________ = _____________

b)
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Also by definition, 
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Therefore, _________ = _____________


Practice 7 
Simplify the following, giving your answers in positive indices only.

a)
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b)
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d)

[image: image67.wmf](

)

(

)

4

7

0

10

7

3

3

7

-

-

-

´

´

-

=

1.4 Indices involving variables

Example 8
Simplify the following, giving your answers in positive indices only.

a)
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b)
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d)
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f)

[image: image73.wmf]2

4

5

c

b

a

abc

¸

=

g)
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h)
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i) 
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j) 
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1.5 Fractional Indices

Earlier, we have seen that the rules of indices hold true for integral indices.  We shall now find a meaning for an, where n is a fraction or rational number, and a is positive.

Recall: What is a rational number?

____________________________________________

Consider 
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First law holds true for fractional indices:

i.e.


[image: image79.wmf]2

1

2

1

a

a

´

= _______________ = _________ = a

By definition,
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Therefore, __________ = __________

Taking the square roots on both sides, we obtain

______ = 
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First law holds true for fractional indices:

i.e.
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By definition,
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Therefore, __________ = __________

Taking the cube roots on both sides, we obtain

______ = 
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In general, we define

Example 9
Rewrite each of the following in the radical form and evaluate the results.

a)

[image: image86.wmf]2

1

4






b)
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Note: Any expression involving the radical sign 
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Let us consider ab where b is a ratio of two integers, e.g. 
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Third Law holds true for fractional indices:

i.e.
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Taking the cube roots on both sides, we obtain







[image: image91.wmf]3

2

a

 = _________

Third Law holds true for fractional indices:

i.e.
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In general, we define
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Example 10
Express the following using rational indices:

a)
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b)
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d)
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Example 11
Rewrite each of the following in the radical form and evaluate the results.

a) 
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b) 
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Practice 8

1. Rewrite each of the following in the radical form and evaluate the result.

a)

[image: image101.wmf]2

1

49

=




b)
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c)
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d)
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2. Express each of the following in the index form.

a)
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b)
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d)
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3. Simplify the following, giving your answers in the radical form.

a)
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b)

[image: image110.wmf]5

6

27

81

´

=

c)

[image: image111.wmf]5

3

5

25

¸

=



d)
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4. Simplify the following:

a)
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b)
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1.6 Summary


The Laws of Indices

1. If m and n are integers and a and b are non-zero numbers, then:

a) 
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b) 
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d)
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f)
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2. If a,p and q are positive integers, then:
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First Law of Indices:





Second Law of Indices:





Third Law of Indices:





Fourth Law of Indices:





Fifth Law of Indices:





Sixth Law of Indices:





Seventh Law of Indices:
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, where a >0 and n is a positive integer.





, where m and n are integers and a >0 





Same Base





Same Index
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