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CHAPTER :
NOTATION AND BASIC CONCEPTS

( 1   Number System Notation

N 
set of natural numbers 
e.g. 0, 1, 2, 3,…

Z
set of integers

e.g. – 10, - 5, 0, 1, 7, …

Z+
set of positive integers
e.g. 1, 2, 3, …

Z- 
set of negative integers
e.g. – 100, -1, …

(
set of real numbers
e.g. – 99, - 2.5, 0, ½, …

(x(
modulus of a number, x
e.g. (-3( = 3,  (2( = 2

( 2  Mathematical Symbols

=
is equal to

(
is identical to

(
is approximately equal to

>
is greater than

(
is greater than or equal to

<
is less than

(
is less than or equal to

(
infinitely large or infinity

(
approaches

(
implies

(
implies and is implied by (if and only if)

A stroke through any of the above symbols negates it, i.e. ( means ‘is not equal to’

( 3  Rules of Indices

xm x xn 
= xm + n
xm ( xn 
= xm – n
(xm)n 
= xmn
x –m
=  eq \f(1,xm) 
(m > 0)

x0 
= 1

x 1/m
=  eq \r(m,x) 
(m > 0)

x m/n
=  eq \r(n,xm) 
= ( eq \r(n,x) )m 
(n > 0)

Example 3.1

Evaluate a) (4) 3/2

b) (125) – 4/3

[Ans: 8,  eq \f(1,625) ]
Solution

Example 3.2

Simplify 
 eq \f(2x - 2/3 y 3/2,3x 1/3 y - 1/2 )  .

[Ans:  eq \f(2,3x) y2]

Solution

( 4  Rules of Surds

 eq \r(,x)  x  eq \r(,y) 
=  eq \r(,xy) 
 eq \f(\r(,x),\r(,y)) 

=  eq \r(,\f(x,y)) 
Example 4.1

Simplify

 eq \r(,1 - x) +  eq \f(x,\r(,1 - x)) 

[Ans:  eq \f(\r(,1 - x),1 - x) ]

Solution

( 5  Properties of Logarithm

For a > 0, a ( 1, x, y ( (+,

a) loga x + loga y = loga xy

b) loga ( eq \f(x,y) ) = loga x – loga y

c) loga xk    = k loga x

d) loga x     =  eq \f(logb x,logb a)  

e) blogbx      = x

f) loga 0 is not defined.

( 6  Quadartic Equations

Example 6.1

Solve the equation  2x2 + 5x – 12 = 0. [Ans: x =  eq \f(3,2)  or x = - 4]

Solution
Example 6.2

Solve the equation  x2 – 6x + 7 = 0  [Ans: x = 3 +  eq \r(,2)  or 3 -  eq \r(,2) ]

Solution

The quantity D = b2 – 4ac is called the discriminant of a quadratic function ax2 + bx + c.  The type of roots of a quadratic equation is determined by the discriminant.  A quadratic equation has at most two roots. 

The roots are real and distinct 
 if and only if D > 0.

The roots are real and equal    
 if and only if D = 0.

The roots are imaginary or complex if and only if D < 0.

