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CHAPTER –1 

NUMBER SYSTEMS 

 

Points to remember: - 

1. Natural Numbers: Numbers which start from one (1) are known as natural numbers. The 
collection of all natural numbers is denoted by N. 
N = {1, 2, 3, 4, …….} 

2. Whole Numbers: Numbers which start from zero (0) are known as whole numbers. The 
collection of all whole numbers is denoted by W. 
or 
If ‘0’ is included in the collection of natural numbers, then the collection are known as whole 
numbers. 
W = {0, 1, 2, 3, …} 

3. Integers: The collection of all whole number (natural numbers + zero) and negative of 
natural numbers are called integers. 
It is denoted by Z. 
Z = {…, -3, -2, -1, 0, 1, 2, 3, …} 

4. Rational Number: A number r is called a rational number, if it can be written in the 
form p/q, where p and q are integers and q ≠ 0. The collection of rational numbers is denoted 

by Q. e.g., 
12 

 
5. Irrational Number: A number S is called an irrational number, if it cannot be written in the 
form p/q, where p and q are integers and q ≠ 0, and its decimal representation is non-
terminating and non-repeating.e.g., √2, √5, π, … 
 
6. Equivalent Rational Number: The rational number whose numerator and denominator 
both are equal or they are reducible to equal. 
e.g., 

 

Note: There are infinitely many rational numbers between any two given rational numbers. 
Symbol √ indicate the square root of the number 
e.g., √4 = 2, though both 2 and -2 are square roots of 4. 

7. Real Numbers: The collection of all rational numbers and irrational numbers together 
make up what we call the collection of real numbers, which is denoted by R. Therefore, a 
real number is either rational or irrational. 



Note: Every real number is represented by a unique point on the number line. Also, every 
point on the number line represents a unique real number. 

8. Real Numbers and their Decimal Expansions: For all rationals of the form p/q (q ≠ 0). 
On a division of p by q, two main things happen—either the remainder becomes zero or 
never becomes zero and we get a repeating string of remainders. 
Case I. The remainder becomes zero 
In this case, the decimal expansion terminates or ends after a finite number of steps. We call 
the decimal expansion of such numbers terminating. 
e.g., 78 , 12 , 34, etc. 
Case II. The remainder never becomes zero 
In this case, we have a repeating block of digits in the quotient, this expansion is called non-
terminating recurring. 
e.g., 23 = 0.6666….. 
22/7 = 3.142857142857…….. 
The repeated digits are written as 23 = 0.6̅ 

227 = 3.142857̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

Note: 
The decimal expansion of rational number is either terminating or non-terminating recurring. 
Moreover, a number whose decimal expansion is terminating or non-terminating recurring is 
rational. 

The decimal expansion of an irrational number is non-terminating non-recurring. Moreover, a 
number whose decimal expansion is non-terminating non-recurring is irrational. 
S = 0.10110111011110… (non-terminating and non-recurring). 

 

EXERCISE – 1.1 

 

Q1. Is zero a rational number? Can you write it in the form p/q, where p and q are integers and q ≠0? 
 
Solution: 
Yes, zero is a rational number it can be written in the form p/q. 
0 = 0/1 = 0/2 = 0/3 etc. denominator q can also be taken as negative integer. 

 

Q2. Find six rational numbers between 3 and 4. 
 
Solution: 
Let qi be the rational number between 3 and 4. ∴ Six rational numbers are as follows: 
 



 
Thus, the six rational numbers between 3 and 4 are   

 

Q3. Find five rational numbers between 3/5 and 4/5. 
 
Solution: 
Since, we need to find five rational numbers, therefore, multiply numerator and denominator by 6. 

 
 

Q4. State whether the following statements are true or false. Give reasons for your answers. 
(i) Every natural number is a whole number. 
(ii) Every integer is a whole number. 
(iii) Every rational number is a whole number. 
 
Solution: 
(i) True ∵ The collection of all natural numbers and 0 is called whole numbers. 
(ii) False ∵ Negative integers are not whole numbers. 
(iii) False ∵ Rational numbers are of the form p/q, q ≠ 0 and q does not divide p completely that are not whole 
numbers. 

 

EXERCISE – 1.2 

 

Q1. State whether the following statements are true or false. Justify your answers. 
(i) Every irrational number is a real number. 
(ii) Every point on the number line is of the form √m , where m is a natural number. 
(iii) Every real number is an irrational number. 



 
Solution: 
(i) True 
Because all rational numbers and all irrational numbers form the group (collection) of real numbers. 
(ii) False 
Because negative numbers cannot be the square root of any natural number. 
(iii) False 
Because rational numbers are also a part of real numbers. 

 

Q2. Are the square roots of all positive integers irrational? If not, give an example of the square root 
of a number that is a rational number. 
 
Solution: 
No, if we take a positive integer, say 9, its square root is 3, which is a rational number. 

 

Q3. Show how √5 can be represented on the number line. 
 
Solution:  
Draw a number line and take point O and A on it such that OA = 1 unit.  

• Draw BA ⊥ OA as BA = 1 unit. Join OB = √2 units. 
• Now draw BB1 ⊥ OB such that BB1 =1 unit. Join OB1 = √3 units. 
• Next, draw B1B2⊥ OB1such that B1B2 = 1 unit. Join OB2 = √4 units. 

• Again draw B2B3 ⊥OB2 such that B2B3 = 1 unit. Join OB3 = √5 units. 

 
Take O as centre and OB3 as radius, draw an arc which cuts the number line at D. 
Point D represents √5 on the number line 

 

EXERCISE – 1.3 

 

Q1. Write the following in decimal form and say what kind of decimal expansion each has 

 
 

(i) We have, 36/100 = 0.36 
Thus, the decimal expansion of 36/100 is terminating. 
 

(ii)  



 
Thus, the decimal expansion of 1/11 is non-terminating repeating. 
 

    (iii) We have, 4 
18  = 33/8           

        Dividing 33 by 8, we get 
 

 ∴ 4 
18   = 4.125. Thus, the decimal expansion of 4 

18   is 

terminating. 
 
 
 
 

 

Q3. Express the following in the form p/q where p and q are integers and q ≠ 0 

(i) 0.6̅          (ii) 0.47 ̅          (iii) 0.001̅̅ ̅̅ ̅ 

Solution: 
      (i) Let x = 0.6666… … (1) 
      As there is only one repeating digit, multiplying (1) by 10 on both sides, we get 
            10x = 6.6666… … (2) 
Subtracting (1) from (2), we get 
      10x – x = 6.6666… -0.6666… ⇒           9x = 6  ⇒             x = 6/9 = 2/3 

Thus, 0.6̅= 2/3 

 
(ii) Let x = 0.4777… … (1) 

As there is only one repeating digit, multiplying (1) by lo on both sides, we get 
10x = 4.777 
Subtracting (1) from (2), we get 
10x – x = 4.777…… – 0.4777……. ⇒ 9x = 4.3 
 ⇒ x = 43/90 

Thus, 0.47̅ = 43/90 

 

     (iii) Let x = 0.001̅̅ ̅̅ ̅ = 0.001001… … (1) 
          As there are 3 repeating digits, multiplying (1) by 1000 on both sides, we get 



         1000x = 1.001001 … (2) 
      Subtracting (1) from (2), we get 
   1000x – x = (1.001…) – (0.001…) ⇒        999x = 1  ⇒              x = 1/999 

Thus, 0.001̅̅ ̅̅ ̅ = 1/999 

 

 

Q4. Express 0.99999… in the form p/q. Are you surprised by your answer? With your teacher and 
classmates discuss why the answer makes sense. 
 
Solution: 
Let x = 0.99999….. …. (i) 
As there is only one repeating digit, multiplying (i) by 10 on both sides, we get 
10x = 9.9999 … (ii) 
Subtracting (i) from (ii), we get 
10x – x = (99999 ) — (0.9999 ) ⇒ 9x = 9 ⇒ x = 99 = 1 
Thus, 0.9999 =1 
As 0.9999… goes on forever, there is no such a big difference between 1 and 0.9999 
Hence, both are equal. 

 

Q6. Look at several examples of rational numbers in the form p/q (q ≠ 0). Where, p and q are 
integers with no common factors other that 1 and having terminating decimal representations 
(expansions). Can you guess what property q must satisfy? 
 
Solution: 
Let us look decimal expansion of the following terminating rational numbers: 

 

 
We observe that the prime factorization of q (i.e. denominator) has only powers of 2 or powers of 5 or 
powers of both. 

 

Q7. Write three numbers whose decimal expansions are non-terminating non-recurring. 

 
Solution: 
√2 = 1.414213562 ……….. 
√3 = 1.732050808 ……. 
√5 = 2.23606797 ……. 



 

Q8. Find three different irrational numbers between the rational numbers 5/7 and 9/11 . 

 
Solution: We have, 
 

 
Three irrational numbers are 
(i) 0.750750075000 ….. 
(ii) 0.767076700767000 …… 
(iii) 0.78080078008000 …… 

 

Q9. Classify the following numbers as rational or irrational 

(i) √23 

(ii) √225 

(iii) 0.3796 
(iv) 7.478478…. 
(v) 1.101001000100001……… 
 
Solution: 
(1) ∵ 23 is not a perfect square. ∴ √23 is an irrational number. 

(ii) ∵ 225 = 15 x 15 = 152 ∴ 225 is a perfect square. 

Thus, √225 is a rational number. 

(iii) ∵ 0.3796 is a terminating decimal. ∴ It is a rational number. 
(iv) 7.478478…  
Since, it is a non-terminating recurring (repeating) decimal. ∴ It is a rational number. 
(v) Since, 1.101001000100001… is a non-terminating, non-repeating decimal number. ∴ It is an irrational number. 

 

Assignment :- Que.1(remaining parts) Que.2 and Que.5 of Exe- 1.3 

*The above content is prepared entirely at home* 
 

 

 


