From the session 2023-24, the textbooks are rationalised under
the new National Education Policy 2020. This Sanjiv Refresher
is completely based on the new rationalised textbook.

Sanj iV Refresher

Mathematics

Based on the Latest CBSE Syllabus and NCERT Text Book

Class - IX

Main Features
« Strictly designed as per the CBSE syllabus 2023-24 and
latest NCERT text book edition.

e Detailed Explanation of Important Concepts for better
understanding.

e Solved Additional Examples.
« NCERT Textbook Exercises with Solutions.
« Exercises for Extra Practice.

e Objective Type Questions, Very Short Answer Type
Questions and Case Study Based Questions as per the latest
CBSE syllabus 2023-24.

e Important Questions from NCERT Exemplar.

Publisher :
H° SANJIV PRAKASHAN

Jaipur
|k Price : 3 300/-



a

Published by :

SANJIV PRAKASHAN

Dhamani Market, Chaura Rasta,

JAIPUR - 302003

email : sanjeevprakashanjaipur@gmail.com
website : www.sanjivprakashan.com

Q
© Publisher

a

Laser Type Setting :

Sanjiv Prakashan (DTP Department)
Jaipur

DISCLAIMER
Every effort has been made to remove the mistakes and omissions in this book. In case of any
suggestion or any error found, send an email or post a letter to us at the following address :
Email : sanjeevprakashanjaipur@gmail.com
Postal Address : Publication Department
Sanjiv Prakashan,
Dhamani Market, Chaura Rasta,
Jaipur-302003
Your suggestions shall be taken care of in our next edition.
Though all the precautions have been taken in publishing this book yet for any mistake the author,
publisher or printer is not liable. All disputes are subjected to Jaipur Jurisdiction only.
© Rights are reserved. No part of this publication may be produced in any form, by photocopy,
microfilm, xerography, recording or otherwise without the prior written permission of the publisher. Any
breach will entail legal action and prosecution without further notice.




(iii)

|
Contents | |

10.
11,

12,

Number Systems

Polynomials

Coordinate Geometry

Linear Equations in Two Variables
Introduction to Euclid’s Geometry
Lines and Angles

Triangles

Quadrilaterals

Circles

Heron's Formula

Surface Areas and Volumes

Statistics

1-40

41 -75
76 - 89
90 - 103
104 - 119
120 - 139
140 - 176
177 - 208
209 - 250
251 - 263
264 - 289

290 - 325






“ e
TG =T

NUMBER SYSTEMS

1.1. Introduction

1.2. Irrational Numbers

1.3. Real Numbers and their Decimal Expansions
1.4. Operations on Real Numbers

1.5. Laws of Exponents for Real Numbers

1.1. Introduction

@ In earlier classes, we have learnt about number system, number line and how to
represent various types of numbers on it.
€ A number is a mathematical object used to count and measure, etc.
¢ Natural numbers are used for counting, i.e. 1, 2, 3, 4,....... the collection of natural
numbers is denoted by N.
N={1,2,3,4,5, ...}
€ Whole numbers are all natural numbers together with zero. The collection of
whole numbers is denoted by W.
wW={0,1,2,3,4, ...}
@ Integers are all whole numbers and negative of natural numbers. The collection
of integers is denoted by Z (Zahlen) or I.
Zorl={..-4-3,-2,-1,0,1,2,3,4, ...}
¢ Rational numbers : Any number that can be expressed in the form E, where p
and g are both integers and g # 0 is called a rational number. q
The word ‘rational’ comes from the word ‘ratio’. Thus every rational number can

be written as a ratio of two integers. Set of rational numbers can be expressed as
@ such that :

Q= {g : p, q areintegers and q # O}

Note that every integer (positive, negative or zero) can be written in g form

where q = 1.

For example :
5 -7 0
b=1-7T=71,0=71
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Hence, every integer is a rational number. We know that the rational numbers do

not have unique representation in the form g, where p and ¢ are both integers

1 2 3 7 . .
5 476 14 etc. In fact these are equivalent rational

numbers. However, if we write a rational number in the form 5, where p and ¢

and q # 0. For example :

are both integers and ¢ # 0 and p and ¢ have no common factors except 1, then

1
we choose = to

. . . . 1
among the infinitely many rational numbers equivalent to 3 5

represent all of them on the number line.
Thus, a rational number can be uniquely expressed as g where p and g are both

integers, ¢ # 0 and p and ¢ have no common factors except 1, i.e. p and ¢ are

co-prime. It is called in the lowest terms.

Representation of rational numbers : We know that natural numbers, whole
numbers can be represented on a number line. We can also represent rational
numbers on the same number line.

-4 2 1 1 2
-2 3-13 "303 3

o

ol
wl
[SSIEN]
w0

atw

>1

b
oo

8 5
2 2

Dol T
POl 1

[\J[Y)

Here the length OA represents unit length. As we can see in the figure above,
every integer has been represented by one and only one point on the number
line /.

Next, we consider the representation of rational numbers on the line 7’. Take one-
half of the unit length and mark points on 7 on both sides of O; these points will

12 -1 -2 -
represent the numbers > 5,% and 5 9 73
Similarly, take one third of the unit length and mark points on 7’ in both sides of
. . 12314 -1-2 -3
O; these points will represent the numbers 337373 and 3373 and

SO on.

¢  All natural numbers, whole numbers and integers are rational numbers.

@ There are infinitely many rational numbers between any two given rational
numbers.
Thus every rational number has been represented by one and only one point on
the line 7.

€ The collection of rational numbers is ordered, i.e. if ¢, b are any two rational
numbers, then either a < b ora > b or a = b.

® Also, if a < b, then n rational numbers lying between ‘@’ and b’ are (a + d),

_b-a
(a + 2d), (a + 3d), ......... (a + nd) where, d = )
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For example : If we have to find 4 rational numbers between — 1 and — 2 we have
a < b number are (¢ + d); (a + 2d); (a + 3d); (@ + 4d).

Here a=-2,b=-1
b-a -1-1(-2) -1+2 1
Where, d= i1~ 4+1 "~ 5 "5

Rational numbers are

1 2 3 4 -9 -8 -7 -6
(—2+5>’ <—2+5>’ <—2+5>7 <—2+5> = 5°5°5° 5

. -9 -8 -7 -6

Hence 4 rational numbers between —1 and -2 are (-1), 5° 5 5 5 (-2)
Another method of representing rational numbers between any two
rational numbers :
Let a and b be any two rational numbers, then to find a rational number between
a and b. Add a and b and divide the sum by 2, i.e. if a, b are any two different

. atb
rational numbers, then

2
+b . . . .
a < a2 < b. Continuing this process, we find that there are infinitely many

is a rational number and it lies between them, i.e.

rational numbers between two rational numbers.
1 2

_+_
377 13 o 12
5 = g9 isa rational number which lies between 3 and 7

For example :

One more method of finding ‘n’ rational numbers between any two rational
numbers :

To insert ‘n’ rational numbers between two rational numbers we proceed as under.
Case I : When the given rational numbers have the same denominators, multiply
the numerator and denominator of each rational number by (n + 1).

Case II : When the given rational numbers have different denominators.

(i) Find the LCM of denominators.

(ii) Change the given rational numbers to equivalent rational numbers with the
LCM as their common denominators.

(iii) If necessary, multiply the numerator and denominator of each rational
number by (n + 1).

For example :

Case I : Insert 3 rational numbers between g and g
Multiply and divide both by (n + 1), i.e. 3+ 1 =4

5 4 _ 20

774 T 28

6 4 _ 24

774 T 28

. 20 24 21 22 23

Now 3 rational numbers between 28 and 38 2 93> 53 28"
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Case II : Insert 3 rational numbers between % and %

LCM of 7 and 9 = 63.

3.9 21
79 T 63
2 7 14
9%7 T 63
14 27 15 16 17

. 3 rational numbers between 63 and 63 2™ 63> 63’ 63

( Example )

Example 1. Find nine rational numbers between 0 and 0.1.

Solution : Here, 0.1 > 0.
So,leta=0,6=01andn =9
b—a 01-0 0.1

Now, d=1731% 941 10
So, the nine rational numbers between 0 and 0.1 are :
(x +d), (x +2d), (x + 3d), (x + 4d), (x + 5d), (x + 6d), (x + 7d), (x + 8d) and (x + 9d),
i.e. (0+0.01),(0+2x0.01),(0+3x0.01),(0+4x0.01),(0+5x0.01),

(0+6x0.01),(0+7x0.01),(0+8x0.01) and (0 + 9 x 0.01)

=0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08 and 0.09

=0.01.

1 2 3 4 5 6 7 8 .9
= 100’100’ 100’ 100’ 100’ 100’ 100’ 100 ™% 100
1 1 3 1138 7 2 9

= 100° 50’ 100’ 25’ 20° 50° 100° 25 24 100

( NCERT Exercise 1.1 |

1. Is zero a rational number? Can you write it in the form 2 , where p and g
are integers and q # 0? ?
Solution : Yes, 0 is a rational number.
0 can be written in any of the following forms :

0 0 0O
1,3,5,1 and so on.

Thus, 0 can be written as g, where p = 0 and q is any non-zero integer.

Hence, 0 is a rational number.
2. Find six rational numbers between 3 and 4.
Solution : We know that between two rational numbers a and b, such that a < b.

) ) atb atb
There is always a rational number 5 where a < 5 < b.

A rational number between 3 and 4 is %(3 +4),1i.e. %



	Contents
	chp-1
	chp-2
	chp-3
	chp-4
	chp-5
	chp-6
	chp-7
	chp-8
	chp-9
	chp-10
	chp-11
	chp-12
	Blank Page



