F.3 Mathematics

Tutorial Lesson 2

Date: 13 – 7-2000

Notes and Exercises

Laws of Indices

The topic is so important you need to study it well in order to solve the problems in the near future.
1. Positive Integral Indices

We know that a x a x a is written as a3 and that if n is a positive integer, an means a x a x a x a…….., to n factors/

In an, is called the base, n is called the index (also called the exponent).

The LAWS OF INDICES are as follows: (you must remember it well)

	If m and n are positive integers, then 

	1. am x an = am+n              

	2. am / an = am-n               (a≠0 and m＞n)

	3. (am)n = amn

	4. (ab)n = anbn

	5. (a/b)n = an/bn                (b≠0)


Example
Simplify 

a) (a x a5) / (a3 x a2)

b) (a / b)2 x (b2)3
Solution

a) (a x a5) / (a3 x a2)

=  a1+5 / a3+2
=  a6 / a5
=  a6-5
=  a
b) (a / b)2 x (b2)3
=  a2 x b6-2
=  a2b4
Ex. 

a) p2q3 x (pq2r3)2 / p3q4​r

b) (ab2)3 x (ac)2 / abc

Ans.: a) pq3r5 ; b) a4b5c

2. Zero and Negative Integral Indices

We are going to extend the idea of exponents to zero and negative integral indices in such a way the laws of indices hold for all integral indices.

By the law am x an = am+n, we have

a) an x a0 = an+0 = an
  ∴ a0 = an / an = 1   if a≠0,

b) an x a-n = an+(-n) = a0 = 1

  ∴ a-n​​ = 1 / an      if a≠0.
Example 

Find a) (32a-4)(3a2)     b) (a-1b)2 / ab
Solution
a) (32a-4)(3a2)

=  33 x 3 x a-4 x a2
=  33 x a-4+2
=  27a-2
=  27 / a2
b) (a-1b)2 / ab
=  a-2b2 / ab

=  a-2-1 x b2-1
=  a-3b

=  b / a3
Ex.

a) (a2b-1)3 / a2b-3         b) (rs-2)-2 / (r2s-3)-1
Ans.: a) a4   b) s
3. Radicals

We use radical n√a denotes only the positive nth of a when n is even.

Thus √49 = 7 ; 3√-64 = -4 ; 3√64 = 4 ; 4√16 = 2

In general, the radical n√a denotes only the positive nth root of a when n is even.

Points to note: If we consider the equations x2 = -1, we cannot find a real number whose square is –1. Hence we conclude that there is no real square root of the number –1. 

In fact, there is no real nth root of a negative number when n is even.
4. Fractional Indices

By the law (am)n = amn, we have

         (a1/n)n = a1/n x n
              = a

∴a1/n = n√a
thus am/n = (a1/n)m =(n√a)m
also am/n = (am)1/n =n√am
∴am/n = (n√a)m = n√am
where m and n are integers and n≠0

Example

Find the value of a) 271 / 3    b) 163 / 4    c) (-8)-2 / 3
Solution

a) 271 / 3 = (33)1 / 3 = 33 x 1/3 = 3
b) 163/4 = (24)3/4 = 24x ¾ = 23 = 8
c) (-8)-2/3 = [(-2)3]-2/3 = (-2)3(-2/3) = (-2)-2 = ¼
Ex.

Simplify

a)  [(-a3) / 8b3]-1 / 3        b) (27a3 / 8b3)-2/3
Ans.: a) -2b / a ; b) 4b2 / 9a2
5. Scientific Notation
The purpose of using scientific notation is to express the numeral values in a more convenient way.

The scientific notation of a positive notation of a positive number x is in the form of

x = p x 10n
where 1 ≦ p ＜ 10 and n is an integer.

Example

Express the following in scientific notation:

a) 47 800 000  b) 0.000 035  c) 4 x 105 + 8 x 105  d) 2.1 x 10-5 – 3 x 10-6
Solution

a) 47 800 000 = 4.78 x 107
b) 0.000 035 = 3.5 x 10-5
c) 4 x 105 + 8 x 105 = 12 x 105 = 1.2 x 106
d) 2.1 x 10-5 – 3 x 10-6 = (2.1 – 0.3) x 10-5 = 1.8 x 10-5
Ex.

Express the following as scientific notation

a) 0.000 012 5 x 0.008

b) (250 000)2 / 50 000

Ans.: a)10-7   b) 1.25 x 106
