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It gives us immense pleasure in presenting the revised edition of S. Chand’s Mathematics for Class – IX (Term–II) as per 
the latest CCE (continuous  and comprehensive evaluation) pattern and guidelines issued by CBSE by circular no. 39/20-09-2009 
for term–I and term–II separately.

A team of dedicated, sincere and hard-working authors have put their sincere efforts in revising this textbook and we hope that 
this revised edition will be widely accepted by students.

The fundamental theory of each chapter is given in the beginning of each chapter for the ready reference of the students. The 

understand the continuity of topics and subject  matter properly.

preparation as per the new pattern of CCE.

UNIQUE FEATURES OF THE BOOK
The book is divided into three parts :

Part – I : Summative Assessment
In each chapter, detailed theory, examples and exercises are given.

To check the performance, chapter tests are given.TT

Part – II : Formative Assessment
This part is divided into two sections :

 Section – A : Worksheets for formative assessment:
 True and false           Fill in the blanks              MCQs with more than one correct option
 Section – B : Activities for lab manual

Part – III
10 Model test papers based on the latest pattern of CBSE examination w.e.f. 2014.

We are thankful to the management and the editorial team of S. Chand & Company Pvt. Ltd., New Delhi for help and support 
in publication of this book.

We are also thankful to Shri Kapil Bandhu, Govt. Co-ed. Senior Secondary School, Narela, Dr. Arvind Kumar, Mr. Naseer John, 

improve the textbook.
We also convey our sincere thanks to our family members for their kind co-operation and valuable support during the time of 

writing this textbook.
Last but not least, our valuable thanks to Ms. Parul Bhardwaj, Principal, KCM Public School and Shri Anil Bhardwaj, M.D.,

KCM Public School for their great motivational and moral support all the time.
Although every effort has been made to keep this book error-free, still some printing errors might be crept in. If you

bring to our notice any mistakes, errors or discrepancies, we would be extremely thankful to you. You may send your 

Authors

Disclaimer : While the authors of this book have made every effort to avoid any mistakes or omissions and have used their skill, expertise and knowledge to the best 
of their capacity to provide accurate and updated information, the authors and the publisher do not give any representation or warranty with respect to the accuracy or 
completeness of the contents of this publication and are selling this publication on the condition and understanding that they shall not be made liable in any manner 
whatsoever. The publisher and the authors expressly disclaim all and any liability/responsibility to any person, whether a purchaser or reader of this publication or not,
in respect of anything and everything forming part of the contents of this publication. The publisher shall not be responsible for any errors, omissions or damages arising
out of the use of the information contained in this publication.
Further, the appearance of the personal name, location, place and incidence, if any; in the illustrations used herein is purely coincidental and work of imagination. Thus
the same should in no manner be termed as defamatory to any individual.
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(TERM–II)
(OCTOBER TO MARCH)

 There will be two Formative Tests and a Summative Test. The weightages and time schedule will be as under:

 Type of testTT WeightageWW Time Schedule

  Formative 3 10 % October – November
  Formative 4 10 % January – February

Summative – II 90 Marks (30% weightage) March

 TotalTT 50 % 

General Instructions :
As per CCE guidelines, the syllabus of Mathematics for Class-IX has been divided termwise.

In each term, there will be two formative assessments, each carrying 10% weightage.
The summative assessment in term I will carry 30% weightage and the summative assessment in the term II will
carry 30% weightage.
Listed laboratory activities and projects will necessary be assessed through formative assessments.

Course Structure Class–IX

                           Second Term Marks : 90

                              UNITS MARKS
 II. Algebra 16
 III. Geometry 38
 V.VV Mensuration 18
 VI. Statistics and Probability 18
            Total 90

UNIT II : ALGEBRA
1. LINEAR EQUATIONS IN TWO VARIABLES   (14) Periods

plotting them and showing that they seem to lie on a line. Examples, problems from real life, including problems 
on Ratio and Proportion and with algebraic and graphical solutions being done simultaneously.

UNIT III : GEOMETRY

2.   QUADRILATERALS    (10) Periods
  (i) (Prove) The diagonal divides a parallelogram into two congruent triangles.
  (ii
  (iii
  (iv
  (v) (Motivate) In a parallelogram, the diagonals bisect each other and conversely.

SYLLABUS



(vi) (Motivate) In a triangle, the line segment joining the mid points of any two sides is parallel to the third side
and (motivate) its converse.

3. AREA OF PARALLELOGRAMS AND TRIANGLES   (4) Periods
  Review concept of area, recall area of a rectangle.

(i) (Prove) Parallelograms on the same base and between the same parallel lines have the same area.
(ii

4. CIRCLES    (15) Periods

arc, subtended angle.
(i

(ii) (Motivate) The perpendicular from the centre of a circle to a chord bisects the chord and conversely, the
line drawn through the centre of a circle to bisect a chord is perpendicular to the chord.

(iii) (Motivate) There is one and only one circle passing through three given non-collinear points.
(iv
(v) (Prove) The angle subtended by an arc at the centre is double the angle subtended by it at any point on 

the remaining part of the circle.
(vi

(vii
side of the line containing the segment, the four points lie on a circle.

(viii

5. CONSTRUCTIONS    (10) Periods

(i etc.
(ii) Construction of a triangle given its base, sum/difference of the other two sides and one base angle.

(iii) Construction of a triangle of given perimeter and base angles.

UNIT V : MENSURATION

6. SURFACE AREAS & VOLUMES   (12) Periods
  Surface areas and volumes of cubes, cuboids, spheres (including hemispheres) and right circular cylinders/cones

UNIT VI : STATISTICS & PROBABILITY

7. STATISTICS    (13) Periods

  Introduction of Statistics : Collection of data, presentation of data—tabular form, ungrouped/grouped, bar graphs,

of presentation for the collected data. Mean, Median, Mode of ungrouped data.

8. PROBABILITY    (12) Periods

large amount of time to be devoted to group and to individual activities to motivate the concept, the experiments 
to be drawn from real-life situations and from examples used in the chapter on statistics).



QUESTIONS PAPER DESIGNS 2014–15
CLASS–IX

MATHEMATICS                      Time–3 Hours Marks–90

S. 
No.

Typology of Questions Very Short Answer
(VSA)

(1 Mark)

Short Answer – I
(VSA) 

(2 Marks)

Short Answer – II
(VSA) 

(3 Marks)

Long Answer 
(LA) 

(4 Marks)

Total
Marks

% 
Weightage

1 Remembering – (Knowledge based
Si ple re all uestions  to know spe i  
facts, terms, concepts, principles, or
theories  I entify, e ne, or recite, 
information)

1 2 2 3 23 26%

2 Understanding – (Comprehension - to be 
familiar with meaning and to understand 
conceptually, interpret, compare, contrast,
explain, paraphrase, or interpret
information)

1 1 1 2 14 16%

3 Application (Use abstract information in
concrete situation, to apply knowledge
to new situations; Use given content to
interpret a situation, provide an example,
or solve a problem)

1 2 3 2 22 24%

4 High Order Thinking Skills (Analysis & 
Synthesis - Classify, compare, contrast, or
differentiate between different pieces of 
information; Organize and / or integrate
unique pieces of information from a
variety of sources)

1 1 4 1 19 21%

5 Creating, Evaluation and Multi-
Disciplinary - (Generating new ideas, 
product or ways of viewing things
Appraise, judge, and / or justify the value 
or worth of a decision or outcome, or to 
predict outcomes based on values)

3* 12 13%

TOTAL 4 × 1 = 4 6 × 2 = 12 10 × 3 = 30 11 × 4 = 44 90 100%

Note : The question paper will include a section on Open Text based assessment (questions of 7 marks each from the syllabus-a total of 14 marks). The case studies
will be supplied to students in advance. These case studies are designed to test the analytical and higher order thinking skills of students.

* One of the LSA (4 marks) will to assess the values in herent in the texts.



PART – I : SUMMATIVE ASSESSMENT

Unit – II : ALGEBRA

Chapter–1 Linear Equations in Two Variables 3–32

Unit – III : GEOMETRY

Chapter–2 Quadrilaterals 33–82

Chapter–3 Area of Parallelograms and Triangles 83–120

Chapter–4 Circles 121–175

Chapter–5 Constructions 176–190

Unit – V : MENSURATION

Chapter–6 Surface Areas & Volumes 191–263

Unit – VI : STATISTICS & PROBABILITY

Chapter–7 Statistics 264–333

Chapter–8 Probability 334–356

PART – II : FORMATIVE ASSESSMENT
Section–A : Worksheets for Formative Assessment 359–372

Section–B : Activities for Lab Manual 373–401

PART – III

MODEL TEST PAPERS 405–438

TERM – II (OCTOBER – MARCH)

     Real Numbers

     Polynomials

     Co-ordinate Geometry 

     Introduction to Euclid’s Geometry

     Lines and Angles

     Triangles

     Heron’s Formula

     MODEL TEST PAPERS
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*  Mathematics for Class–IX (Term–I) is available separately.

CONTENTS



Part – I
Summative Assessment

� Linear Equations in Two Variables

� Quadrilaterals

� Area of Parallelograms and Triangles

� Circles

� Constructions

� Surface Areas & Volumes

� Statistics

� Probability





TOPICS

1. Introduction 2. Linear equations 3. Solutions of linear equations
4. Graphs of a linear equation in two variables 5. Equations of lines parallel to x-axis and y-axis.
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INTRODUCTION

We have learned about constants, variables, powers and algebraic expressions.

We have also learned about linear algebraic expressions and their terms. Now we will understand the concept of
equating the linear algebraic expression to some constant value to convert into linear equations.

��������	�


(a) Equation
An equation is a statement of equality of two algebraic expressions involving one or more unknown quantities,

called the variables.

(b) Equation in one variable
The equations involving only one variable are called equations in one variable. For example

(i) 2 5 055 (ii) 3 2
2

y
y

2 (iii) t t2 2 0t 2 (iv) x x2 6 0x 6

(v) y3 8 08 (vi) 3 6 066

(c) Linear equation
An equation involving only one linear polynomial is called a linear equation.

For example (i) 4 20 8
1

2
2020 (Power of x is 1)

(ii)
3

2
7

2
y

y
7 (Power of y is 1)

(iii) 2 6 2 3 26 26 2 (Power of t is 1)

The following equations are not linear

(i) x x2 2 0x 2 (ii) x x x3 2 2 0x xx2x 2 (iii) x
x

1
2 0 (iv) y

y
2

2

1
4

2

Here the power of x (or y) in the above equations is more than one, that is why these equations are not linear.

�
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EXAMPLE 1. Which of the following equations are linear equations.

(i)
3

3x 5
2

(ii)
1

x 2
x

 (iii)
3x x 1 0

(iv) 101x 2000 99x 1000 (v) x(x 1) 2

SOLUTION. (i) 3 5
3

2
5

This equation involves the variable x, only in first degree. So it is a linear equation.

(ii) x
x

x xx
1

2 1 2x2

This equation involves the variable x in second degree. So it is not a linear equation.x

(iii) This equation involves the variable x in third degree. So it is not a linear equation.

(iv) This equation involves the variable x only in first degree. So it is a linear equation.
(v) This equation involves the variable x in second degree. So it is not a linear equation.

(d) Solution of a linear equation
The value of the variable (unknown) which when substituted for the variable makes both sides of the given equa-

tion equal. This value of the variable is called the solution of the equation. It is also known as the root of the equation.t

For example, x = 3 is the solution of the equation 3x + 11 = 20.x

Because L.H.S.= 3 × 3 + 11 = 9 + 11 = 20 = R.H.S.

(e) Properties of an equation
1. We can add same number (or quantity) to both sides of an equation. For example, 2x22  – 10 = 0x

 2x – 10 + 10 = 10 (Adding 10 on both sides).x

2. We can subtract same number (or quantity) from both sides of an equation. For example,

3 5 055 3 5 5 55 55 5  (subtracting 5 from both sides).

3. We can multiply both sides of an equation by the same number (non-zero). For example,

x x

2
5 2

2
2 55

�
��
��
��
�
��
��
��

2  (Multiplying by 2 on both sides) x = 10

4. We can divide both sides of an equation by the same number (non-zero). For example,

7 20 62
1

7

20

7

62

7
20 6220 6220 6220 ( )7x7x7  (Dividing both sides by 7).

By these operations, the equation remains unchanged.

(f ) Solving of an equation
The method of finding the roots of an equation is known as solving the equation.

(g) Transposition
Any term of the equation may be taken to R.H.S. from L.H.S. or L.H.S from R.H.S of the equality by changing its

sign (from + ve to – ve and from – ve to + ve). This process is called transposition, for example

1. 6 24 2x24 22424

6 2 2422222 (– 2x from R.H.S. becomes + 2x to L.H.S. by changing its sign).
2. 3 12 91212

3x = 9 + 12 (x – 12 from L.H.S. becomes + 12 to R.H.S. by changing its sign).

(h) Solution by transposition
Step I. Transpose the term involving the variable (unknown) from R.H.S. to the L.H.S., and those terms which do

not involve variable from L.H.S. to R.H.S. While transposing, the sign of the term is to be changed.

Step II. Simplify the two sides to obtain the equation in the form ax = b.
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Step III. Divide both sides of the equation by the coefficient of x.
The following examples will make the method more clear.

(i) Linear equations in two variables
An equation of the form ax by cbyby  = 0 where a, b, c are real numbers and a 0 , b 0 , is called a linear equation

in two variables (unknown), x and y are called variables. For example

(i) 3x + 4y + 5 = 0, (ii) – x + y = – 1, (iii)
x y

2 3

1

6

y
, (iv) 2 3 5y33333

The following equations are not linear in two variables.

(i) 
1 1

6
x y

, (ii) x yy 4 , (iii) y = x2 4

Because (i) on simplification it becomes x + y = 6xy66 , xy is of degree 2, (ii) on squaring it becomes x y xyyy 2 16xyxy
and if you again remove the radical sign it will not be of degree 1, (iii) It is the equation of degree 2.

(j) Solution of linear equations in two variables
The pair of values of x and x y which satisfies the given equation is called a solution of the equation.

We know that every linear equation in one variable has a unique solution. But we cannot say about the solution of
linear equation involving two variables. In this equation there are two variables. A solution contains one value for x andx
anothere value for y which satisfy the given equation.

For example; 3x + 4x y = 24, Here x = 4,x y = 3 is a solution because when we substitute x = 4 andx y = 3 in the
equation. Then, we get 3x + 4x y = 3 × 4 + 4 × 3 = 12 + 12 = 24. This solution is written as an ordered pair (4, 3), first
writting the value of x and then the value of x y.

But (2, 3) is not a solution of the above equation because on putting x = 2 andx y = 3, we get
3x + 4x y = 3 × 2 + 4 × 3 = 6 + 12 = 18, which is not 24. But (0, 6) is also a solution for the given equation. So, in

this way we have seen two solutions. In this way we get many – many solutions. Substitute any value of x sayx x = 5, inx

3x + 4x y = 24 we get 3 (5) + 4 (y) = 24 which is a linear equation in one variable. On solving we get 
9

4
y . So,

9
55,

9
5

4
5,

4
 is

another solution of 3x + 4x y = 24. Therefore, there is no end of different solutions of a linear equation in two variables.

A linear equation in two variables has infinitely many solutions

SOLVED EXAMPLES

EXAMPLE 1. Find different solutions of the equation x + 2y = 10.
SOLUTION. We have,

x + 2x y2  = 10
10 –

2

x
y solutions

When x = 2x
10 2

4,
2

y x = 2, x y = 4

When x = 4x
10 – 4

3
2

y x = 4, y = 3

When x = 6x
10 – 6

2
2

y x = 6, x y = 2

When x = 8x
10 – 8

1
2

y x = 8, x y = 1

When x = 10
10 –10

0
2

y x = 10, x y = 0

........................  ..................................  ........................

It clearly shows that there is an unlimited of pairs of x and x y which will satisfy the equation.

(2, 4), (4, 3), (6, 2), (8, 1), (10, 0)......

are called the solutions of the equation x + 2x y = 10.

A linear equation in two variables has an infinite number of solutions. Ans.
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EXAMPLE 2. The cost of a notebook is twice the cost of a pen. Write a linear equation in two variables to represent
this statement. [NCERT Textbook]

SOLUTION. Let the cost of a notebook be � x and that of a pen be x � y.
Since the cost of a notebook is twice the cost of a pen, so the required linear equation in two variables
to represent the above statement is given by x = 2y2 . Ans.

���������	
	

3. Choose the correct solutions of the equation x – x y = 12 :

 (i) (4, 3) (ii) (0, – 12)

(iii) (12, 0) (iv) (12, 12)

(v)

4. Find the value of a from the equation 3x + 4x y = a :

If its one solution is x = 2, x y = 1.

1. (iv); It has infinitely many solutions, because putting different values of x we get different values of x y.

2.  (i) : (1, – 1), (– 2, 2), (0, 0), ,
1 1

,
1 1

2 2
,

2 2
, ( , ),,

 (ii) : (0, 0), (4, – 1), (8, – 2), ,
3

3
3

3,3
3

4
3,

4

5
5

5
5

4
5,

444

(iii) : (2, 2), (0, 3), (6, 0), (– 2, 4),
5

11,
5

1
2

1,
2

(iv) : (1, 1), ,
21

0
21

0,0
21

11
0,

11
,

21
0, 0

21
0

10
, 0

10
,

1
2, 2

1
2

10
, 2

10

21 – 10 a
,a

21 10 a
a

11
,

11
a

(v) : (1, – 1), ,
25

0
25

0,0
25

12
0,

12
,

25
0, 0

25
0

13
, 0

13
,

1
2

1
2,2

1

12
2,

12

25 12 k
k, k

25 12 k
k

13
,

13
k

3. (ii), (iii) 4. a = 10

��������	��

Graph of a linear equation in two variables

We have solved linear equations in two variables algebrically. Now, we wish to represent a linear equation in two
variables geometrically in the co-ordinate plane.

Let us consider the linear equation x + 2y2  = 10 again. In the previous example we got the following solutions of the
equation x + 2x y = 10.

x 2 4 6 8 10

y
x10

2
4 3 2 1 0

Points C D E F G

Let us plot these points (2, 4), (4, 3), (6, 2), (8, 1), (10, 0) etc on a graph paper, we find that these points lie on a
straight line AB.

This is the reason why a first degree equation in two variables is called a linear equation.

����� ���������	�
�		������������	��������
������������ ��������������������

������

1. Which of the following statement is true, and why
4x + 3x y = 15 has :

(i) Unique solution (ii) Only two solutions

(iii) No solutions (iv) Infinitely many solutions

2. Write down five solutions of each of the following
equations :

(i) x + x y = 0 (ii) x + 4x y4  = 0 (iii) x + 2x y = 6

(iv) 10x00  + 11x y = 21 (v) 13x – 12x y = 25
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