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DAY-1 
 TEACING MATERIAL 

 

Number Systems                         

 
Introduction to Natural Numbers 
 Non-negative counting numbers excluding zero are called Natural Numbers. 

 N = 1, 2, 3, 4, 5, ………. 

 

Whole Numbers 

 All natural numbers including zero are called Whole Numbers. 

 W = 0, 1, 2, 3, 4, 5, ……………. 

 
Integers 

 All natural numbers, negative numbers and 0, together are called Integers. 

 Z = – 3, – 2, – 1, 0, 1, 2, 3, 4, ………….. 

 
Rational Numbers 

 The number ‘a’ is called Rational if it can be written in the form of r/s where ‘r’ and ‘s’ are 

integers and s ≠ 0, 

 Q = 2/3, 3/5, etc. all are rational numbers. 

 

How to find a rational number between two given numbers? 

 To find the rational number between two given numbers ‘a’ and ‘b’. 

http://www.bishopscottboysschool.com/
http://www.bishopscottboysschool.com/
http://www.bishopscottboysschool.com/
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 Example: 

 Find 2 rational numbers between 4 and 5. 

 Solution: 

 To find the rational number between 4 and 5 

  

 To find another number we will follow the same process again. 

  

 Hence the two rational numbers between 4 and 5 are 9/2 and 17/4. 

 Remark: There could be unlimited rational numbers between any two rational numbers. 

 

VIDEO-LINKS  
 

LINK-1: https://youtu.be/C6Sen55Fnpc 
 

 

LINK-2: https://www.youtube.com/watch?v=qjrRZYYWFeU 

 

LINK-3: https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-

ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems 
 

LINK-4: https://youtu.be/Z0WsfO-RI8Y 
 

 

 

PPT LINKS 

 

LINK-  https://www.slideshare.net/shijajohn54/class9-number-system  

 

 

DOCUMENTS LINKS 

 

https://physicscatalyst.com/Class9/numbersystem.php  

 

GEO-GEBRA LINKS 

 

https://www.geogebra.org/m/e3x6acSg  

DAY-2 
 

TEACING MATERIAL 

https://youtu.be/C6Sen55Fnpc
https://www.youtube.com/watch?v=qjrRZYYWFeU
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://youtu.be/Z0WsfO-RI8Y
https://www.slideshare.net/shijajohn54/class9-number-system
https://physicscatalyst.com/Class9/numbersystem.php
https://www.geogebra.org/m/e3x6acSg
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Irrational Numbers 
The number ‘a’ which cannot be written in the form of p/q is called irrational, where p and q are integers and q ≠ 0 

or you can say that the numbers which are not rational are called Irrational Numbers. 

Example - √7, √11 etc. 

  

 
Real Numbers 

All numbers including both rational and irrational numbers are called Real Numbers. 

R = – 2, – (2/3), 0, 3 and √2 

 

 

VIDEO-LINKS  
 

https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-

ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems 

DAY-3 
TEACING MATERIAL 

Real Numbers and their Decimal Expansions 

1. Rational Numbers 

If the rational number is in the form of a/b then by dividing a by b we can get two situations. 

a. If the remainder becomes zero 

While dividing if we get zero as the remainder after some steps then the decimal expansion of such number is called 

terminating. 

https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
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Example: 

7/8 = 0.875 

b. If the remainder does not become zero 

While dividing if the decimal expansion continues and not becomes zero then it is called non-terminating or repeating 

expansion. 

Example: 

1/3 = 0.3333…. 

 

Hence, the decimal expansion of rational numbers could be terminating or non-terminating recurring and vice-versa. 

 

 

 

 

 

2. Irrational Numbers 

If we do the decimal expansion of an irrational number then it would be non –terminating non-recurring and 

vice-versa. i. e. the remainder does not become zero and also not repeated. 

Example: 

π = 3.141592653589793238…… 

Representing Real Numbers on the Number Line 

To represent the real numbers on the number line we use the process of successive magnification in which we 

visualize the numbers through a magnifying glass on the number line. 

Example: 

 

Step 1: The number lies between 4 and 5, so we divide it into 10 equal parts. Now for the first decimal place, we 

will mark the number between 4.2 and 4.3. 

Step 2: Now we will divide it into 10 equal parts again. The second decimal place will be between 4.26 and 4.27. 

Step 3: Now we will again divide it into 10 equal parts. The third decimal place will be between 4.262 and 4.263. 

Step 4: By doing the same process again we will mark the point at 4.2626. 
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VIDEO-LINKS  
 

https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-

ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems 

 

PPT LINKS 

 

https://www.slideshare.net/shijajohn54/class9-number-system 

DAY-4 
 

Operations on Real Numbers 

1. The sum, difference, product and quotient of two rational numbers will be rational. 

Example: 

https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://www.slideshare.net/shijajohn54/class9-number-system
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2. If we add or subtract a rational number with an irrational number then the outcome will be irrational. 

Example: 

If 5 is a rational number and √7 is an irrational number then 5 + √7 and 5 - √7 are irrational numbers. 

3. If we multiply or divide a non-zero rational number with an irrational number then also the outcome will be 

irrational. 

Example: 

If 7 is a rational number and √5 is an irrational number then 7√7 and 7/√5 are irrational numbers. 

4. The sum, difference, product and quotient of two irrational numbers could be rational or irrational. 

Example: 

 

 

 

 

Finding Roots of a Positive Real Number ‘x’ geometrically and mark it on the Number Line 

To find √x geometrically 

1. First of all, mark the distance x unit from point A on the line so that AB = x unit. 

2. From B mark a point C with the distance of 1 unit, so that BC = 1 unit. 

3. Take the midpoint of AC and mark it as O. Then take OC as the radius and draw a semicircle. 

4. From the point B draw a perpendicular BD which intersects the semicircle at point D. 
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The length of BD = √x. 

To mark the position of √x on the number line, we will take AC as the number line, with B as zero. So C is point 1 

on the number line. 

Now we will take B as the centre and BD as the radius, and draw the arc on the number line at point E. 

 

Now E is √x on the number line. 

 

 

 

DOCUMENTS LINKS 
 

https://physicscatalyst.com/Class9/numbersystem.php 

 

VIDEO-LINKS  
 

 

https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-

ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems 

https://youtu.be/wj0V5BikJLQ     

DAY-5 
 
Identities Related to Square Roots 

If p and q are two positive real numbers 

https://physicscatalyst.com/Class9/numbersystem.php
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://youtu.be/wj0V5BikJLQ
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Examples: 

1. Simplify  

We will use the identity 

 

2. Simplify  

We will use the identity 

 

Rationalizing the Denominator 

Rationalize the denominator means to convert the denominator containing square root term into a rational number 

by finding the equivalent fraction of the given fraction. 

For which we can use the identities of the real numbers. 

Example: 

Rationalize the denominator of 7/(7- √3). 

Solution: 

We will use the identity here. 

 

Laws of Exponents for Real Numbers 

If we have a and b as the base and m and n as the exponents, then 

1. am × an =am+n 

 2. (am)n = amn 
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4. am bm = (ab)m 

5. a0 = 1 

6. a1 = a 

7. 1/an = a-n 

 Let a > 0 be a real number and n a positive integer.  

 

 

 Let a > 0 be a real number. Let m and n be integers such that m and n have no common factors other than 1, 

and n > 0. Then, 

 

 

 

Example: 

Simplify the expression (2x3y4) (3xy5)2. 

Solution: 

Here we will use the law of exponents 

am × an =am+n and (am)n = amn 

(2x3y4)(3xy5)2 

(2x3y4)(3 2 x 2 y10) 

18. x3. x2. y4. y10 

18. x3+2. y4+10 

18x5y14 
            

DOCUMENTS LINKS 
 

https://physicscatalyst.com/Class9/numbersystem.php 

 

VIDEO-LINKS  
 

LINK-: https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-

ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems 

 
 

 

 

 

https://physicscatalyst.com/Class9/numbersystem.php
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
https://www.khanacademy.org/math/in-math-by-grade/in-in-grade-9-ncert/xfd53e0255cd302f8:in-in-chapter-1-number-systems
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EXERCISE:  

1. Write four numbers equivalent to 4/7. 

2. Represent 8/5 and -11/7 on the number line. 

3. Insert 10 rational numbers between -5/13 and 6/13. 

4. Express 3
1

8
 in decimal form. 

5. Express 2.178̅̅ ̅̅ ̅ in the form of p/q where p and q are integers and q is not equal to 0. 

6. Express in the form of p/q: 0.38̅̅̅̅  +1.27̅̅̅̅ . 

7. Are the square roots of all positive integers irrational? If no, give two examples. 

8. Are the cube roots of all positive integers irrational? If no, give two examples. 

9. Write three numbers whose decimal expansions are non terminating and non repeating. 

10. Insert a rational and an irrational number between 3 and 4. 

11. Find two irrational numbers between 1/7 and 2/7. 

12. Find two rational and two irrational numbers between √2 and √3. 

13. Give an example of two irrational numbers whose difference is an irrational number. 

14. Five an example of two irrational numbers whose difference is a rational number. 

15. Give an example of two irrational numbers whose sum is an irrational number. 

16. Give an example of two irrational numbers whose product is an irrational number. 

17. Give an example of two irrational numbers whose quotient is an irrational number. 

 18. Insert a rational and an irrational number between 2 and 2.5. 

19. What are irrational numbers? How do they differ from rational numbers? Give examples. 

20. Let ‘a’ be a rational number and ‘b’ be an irrational number. Is (x+y) necessarily an irrational number? Give an 

example in support of your answer. 

 

 

EXERCISE LINKS:                                                                                                                                                   

 

https://images.app.goo.gl/3T2WXKj4SKdUJsSt7 

 

ONLINE TEST  
 

http://www.freetestapp.com/pretest/class-09-mathematics-number-systems-Free-Online-Test-01/ 

 

 

MATHS APPLICATION ACTIVITIES 
 

http://www.ncert.nic.in/exemplar/labmanuals.html 

https://images.app.goo.gl/3T2WXKj4SKdUJsSt7
http://www.freetestapp.com/pretest/class-09-mathematics-number-systems-Free-Online-Test-01/
http://www.ncert.nic.in/exemplar/labmanuals.html
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http://ncert.nic.in/ncerts/l/lelm401.pdf 

 

http://ncert.nic.in/ncerts/l/lelm402.pdf 

 

 

CONCEPT MAP 

LINKS 

https://www.mindmeister.com/468164595/the-number-system?fullscreen=1 

http://ncert.nic.in/ncerts/l/lelm401.pdf
http://ncert.nic.in/ncerts/l/lelm402.pdf
https://www.mindmeister.com/468164595/the-number-system?fullscreen=1
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FEW MORE INPUTS 

Comparing rational numbers 

https://youtu.be/VZOHWaw5dqM 

 

Converting a fraction (7/8) to a decimal 

https://youtu.be/Y1V5mZaMfTk 

 

Converting a fraction to a repeating decimal 

https://youtu.be/Y2-tz27nKoQ 

 

Converting repeating decimals to fractions (part 1 of 2) 

https://youtu.be/FPNhCVZlbJs 

 

Converting repeating decimals to fractions (part 2 of 2) 

https://youtu.be/VZOHWaw5dqM
https://youtu.be/Y1V5mZaMfTk
https://youtu.be/Y2-tz27nKoQ
https://youtu.be/FPNhCVZlbJs
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https://youtu.be/Ihws0d-WLzU 

 

Comparing irrational numbers with radicals 

https://youtu.be/KibTbfkoPTs 

 

Proof: sum & product of two rationals is rational 

https://youtu.be/HKUJkMQsGkM 

 

Proof: product of rational & irrational is irrational 

https://youtu.be/KT32CsdEZEY 

 

 

 

MORE ASSIGNMENTS 

 

Section A 

1.  The order of  is 
a) 5                         b)9                        c)3                       d)2 

2.  2 can be expressed as pure surd as 

a) 2                  b)                      c)                 d) ∛  

3.  Arrange  ,     in ascending order  

a) ,           b)           c)       d)             
4. Which of the following is not a rational number 

a)                    b) 2π                    c)3+     d)  

5.  The simplest rationalizing factor of  is 

a)                    b)                         c)                    d)      

6.   x   is 

a)                    b)2                   c)                  d) None of these 

 
  

Section B 

7. Find an irrational and a rational number between 0.4101 and 0.4444. 

https://youtu.be/Ihws0d-WLzU
https://youtu.be/KibTbfkoPTs
https://youtu.be/HKUJkMQsGkM
https://youtu.be/KT32CsdEZEY
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8. Find the value to three places of decimal of   

9.  Give an example to show that the quotient of two irrational numbers is not necessary to be irrational.                        

              ( /3) 

10. Convert  0.4444…..  into the form  .                               ( ) 

11.  Find three rational numbers between  and              ( ,  , ) 

12.    Represent  on the number line 

13. Prove that  is an irrational num ber 

14.   Rationalise the denominator of                                                 (  )          
 
Section C 

15.    Prove that  is not a rational number 
16. Simplify: 

a)  +                               ( ) 

b)   +  -                       (0) 
17. Find the value of a and b 

a)  =a-b                             (a =9/2, b=1/2) 

b)  =a+                             (a=11,  b= -6) 

18. If x=2+ , Find the value of x3+                          


