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Exponents 

Exponents are shorthand for repeated multiplication of the same 
thing by itself.  

(5)(5)(5) = 53. 

 The thing that's being multiplied, being 5 in this example, is called 
the "base". 

This process of using exponents is called "raising to a power", where 
the exponent is the "power". The expression "53" is pronounced as 
"five, raised to the third power" or "five to the third". "27" than with 
"33". 

Exponents have a few rules or laws   that we can use for simplifying 
expressions. 

Law1 

 ( x m )× ( x n ) = x( m + n ) 

Example ; (x3)×(x4)    

 d(x3)×(x4)=x(3+4)         
          = x7  

Law2 

 ( x m )÷ ( x n ) = x( m - n ) 

Example ; (x8)÷(x4)    

 d(x8)÷(x4)=x(8-4)       = x4  
 

          Law3 

( xm ) n = x m n 
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          Example ; 

           (x2)4  = x( 2×4)=x8 

Law4 

           

         Law5 

        X0=1 

Anything to the power zero is just "1". 

Example ; 

m0 = m(n – n) = mn × m–n = mn ÷ mn = 1 

...since anything divided by itself is just "1". 

 Anything to the zero power is "1", so 00 = 1. 
 Zero to any power is zero, so 00 = 0. 

         Law6 

 Write x–4 using only positive exponents. 

 

 Write x2 / x–3 using only positive exponents. 

 

 Write 2x–1 using only positive exponents. 
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Note that the "2" above does not move with the variable; the 
exponent is only on the "x".  

 Write (3x)–2 using only positive exponents. 

 

Unlike the previous exercise, the parentheses meant that the negative 
power did indeed apply to the three as well as the variable.  

 Write (x–2 / y–3)–2 using only positive exponents. 

 

This one can also be done as:   Copyright © Elizabeth l 2000-
2011 All Rights Reserved 

 

By using exponents, we can reformat numbers. For very large or very 
small numbers, it is sometimes simpler to use "scientific notation" (so 
called, because scientists often deal with very large and very small 
numbers). 

Write 124 in scientific notation.  

To convert this to scientific notation, I first write "1.24". This is not the 
same number, but (1.24)(100) = 124 is, and 100 = 102. Then, in 
scientific notation, 124 is written as 1.24 × 102. 

In other words, the number is 3,600,000,000,000, or 3.6 trillion 
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Idiomatic note: "Trillion" means a thousand billion — that is, a 
thousand thousand million — in American parlance 

Write 0.000 000 000 043 6 in scientific notation. 

In scientific notation, the number part (as opposed to the ten-to-a-
power part) will be "4.36". So I will count how many places the 
decimal point has to move to get from where it is now to where it 
needs to be: 

Then the power on 10 has to be –11: "eleven", because that's how 
many places the decimal point needs to be moved, and "negative", 
because I'm dealing with a SMALL number. So, in scientific notation, 
the number is written as 4.36 × 10–11 

Convert 4.2 × 10–7 to decimal notation. 

Since the exponent on 10 is negative, I am looking for a small 
number. Since the exponent is a seven, I will be moving the decimal 
point seven places. Since I need to move the point to get a small 
number, I'll be moving it to the left. The answer is 0.000 000 42 

Convert 0.000 000 005 78 to scientific notation. 

= 5.78 × 10–9 

Convert 93,000,000 to scientific notation. 

= 9.3 × 107 

-*-**********************************-*-  
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Rational numbers 

Numbers that can be expressed in the form  p/ q , where p and q are 
integers and 

 q ≠ 0, are known as rational numbers.  

The collection of rational numbers is denoted by Q. 

The rational numbers (ℚ) are included in 
the real numbers (ℝ). On the other hand, they include 
the integers (ℤ), which in turn include the natural numbers (ℕ) 

 

Properties of rational numbers 

1)closure property: 

consider the two rational numbers as  and . 

What would we get if we add these two rational numbers, i.e. what 

is the value of ? 

 

https://en.wikipedia.org/wiki/Real_numbers
https://en.wikipedia.org/wiki/Integers
https://en.wikipedia.org/wiki/Natural_numbers
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This means that the sum of two rational numbers and is a rational 
number. In other words, we can say that rational numbers are closed 
under addition. 

This is true for all rational numbers 

Yes. we can say that rational numbers are closed under addition. 

This property of rational numbers is known as the closure property 
for rational numbers and it can be stated as follows. 

―If a and b are any two rational numbers and a + b = c, then c will 
always be a rational number”. 

Are rational numbers closed under subtraction also? 

Consider two rational numbers and . 

 

Thus, rational numbers are closed under subtraction also. 

Closure property of rational numbers under subtraction can be stated 
as follows. 

―If a and b are any two rational numbers and a − b = c, then c will 
always be a rational number”. 

Now, let us check whether rational numbers are closed under 

multiplication also. For this, consider two rational numbers and . 

Now, , which is a rational number. 
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Thus, rational numbers are closed under multiplication also. 

Closure property of rational numbers under multiplication can be 
defined as follows. 

―If a and b are any two rational numbers, then a × b = c, then c will 
always be a rational number”. 

But rational numbers are not closed under division. If we consider 

the division of , then we will not obtain a rational number. 

is not a rational number because division of a rational number by 
zero is not defined. 

Thus, we can say that rational numbers are not closed under division. 

 

2) Commutative law: For rational numbers, addition and 

multiplication are commutative. 

Commutative law of addition: a+b = b+a 

Commutative law of multiplication: a×b = b×a 

For example:  

Subtraction is not a commutative property i. e. a-b ≠ b-a. This can be 

understood clearly with the following example  whereas 

  

Division is also not commutative i.e. a/b ≠ b/a as,    whereas, 
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3)Associative law:  

Rational numbers follow the associative property for addition and 
multiplication. 

Suppose x, y and z are rational then for addition: x+(y+z)=(x+y)+z 

For multiplication: x×(y×z)=(x×y)×z. 

 

4) Identity property 

Some important properties that should be remembered are: 

 0 is an additive identity and 1 is a multiplicative identity for 
rational numbers. 

 For a rational number   the additive inverse of   
 
  0 is the additive identity for rational numbers. 
 
     •  1 is the multiplicative identity for rational numbers. 
  

5)Distributive property 

 

Consider the rational numbers . 

What will be the values of the 

expressions ? 

Let us see. 
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Thus,  

Here we see that the values of both the expressions are same. This is 
the distributive property of rational numbers for multiplication over 
addition. This property is true for all rational numbers and 
mathematically it can be written as follows. 

If x, y and z are any three rational numbers, then x × (y + z) = (x × y) 
+ (x × z). 

Does this distributive property hold for multiplication over 
subtraction also? 

Consider the rational numbers . 
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Let us find the value of the expressions 

 

 

 

Thus,  

Hence, we notice that the result is same from both the ways. Thus, 
the distributive property of rational numbers for multiplication over 
subtraction can be written as follows. 
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―If x, y, and z are any three rational numbers, then x × (y – z) = (x × 
y) – (x × z)”. 

Let us now look at some more examples. 

Example 1: 

Find the value of the following expression using appropriate 
properties. 

 

Solution: 

 

[By commutative property for addition] 

[By commutative property for multiplication] 



Maths Class VIII 

12 | P a g e  

 

[By distributive property of 

multiplication over addition]  

 

Example 2: 

Solve the following expression. 

 

Solution: 

 

[By commutative property for addition] 
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[By distributive property of multiplication over 
subtraction] 

 


