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I. NUMBER SYSTEMS 17

II. ALGEBRA 25

III. GEOMETRY 37

IV. COORDINATE GEOMETRY 06

V. MENSURATION 05

TOTAL (THEORY) 90

Review of representation of natural numbers, integers, rational numbers on the number line. Representation of terminating/

non-terminating recurring decimals on the number line through successive magnification. Rational numbers as

recurring/terminating decimals.

Examples of non-recurring/non-terminating decimals. Existence of non-rational numbers (irrational numbers) such as

and their representation on the number line. Explaining that every real number is represented by a unique point on the

number line and conversely, viz. every point on the number line represents a unique real number.

Existence of for a given positive real number and its representation on the number line with geometric proof.

Definition of th root of a real number.

Recall of laws of exponents with integral powers. Rational exponents with positive real bases (to be done by particular

cases, allowing learner to arrive at the general laws.

Rationalization (with precise meaning) of real numbers of the type (and their combinations) where

and are natural number and are integers.

Definition of a polynomial in one variable, with examples and counter examples. Coefficients of a polynomial, terms of a

polynomial and zero polynomial. Degree of a polynomial. Constant, linear, quadratic and cubic polynomials. Monomials,

binomials, trinomials. Factors and multiples. Zeros of a polynomial. and the Remainder Theorem with examples.

Statement and proof of the Factor Theorem. Factorization of + + , 0 where , and are real numbers, and of cubic

polynomials using the Factor Theorem.

Recall of algebraic expressions and identities. Verification of identities:

( + + ) = + + + 2 + 2 + 2 , ( ± ) = ± ± 3 ( ± ), = ( ) ( + )

+ + – 3 = ( + + ) ( + + – – – ) and their use in factorization of polynomials.

History – Geometry in India and Euclid’s geometry. Euclid’s method of formalizing observed phenomenon into rigorous

mathematics with definitions, common/obvious notions, axioms/postulates and theorems. The five postulates of Euclid.

Equivalent versions of the fifth postulate. Showing the relationship between axiom and theorem, for example:

Given two distinct points, there exists one and only one line through them.

(Prove) Two distinct lines cannot have more than one point in common.

x

n

x y a b

ax bx c a a b c

x y z x y z xy yz zx x y x y xy x y x y x y x xy y
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)

and

and

Motivate state

(Axiom)

(Theorem)
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+ +

First Term Marks : 90

UNITS MARKS

UNIT-I : NUMBER SYSTEMS

1. REAL NUMBERS (18) Periods

UNIT-II : ALGEBRA

1. POLYNOMIALS (23) Periods

UNIT-III : GEOMETRY

1. INTRODUCTION TO EUCLID’S GEOMETRY (6) Periods

1.

2.

3.

4.

5.

6.

1.

2.
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MATHEMATICS (CLASS–IX)
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C K

2. LINESANDANGLES (13) Periods

3. TRIANGLES (20) Periods

UNIT-IV : COORDINATE GEOMETRY

1. COORDINATE GEOMETRY (6) Periods

UNIT-V : MENSURATION

1. AREAS (4) Periods

1.

2.

3.

4.

5.

6.

1.

2.

3.

4.

5.

6.

7.

(Motivate) If a ray stands on a line, then the sum of the two adjacent angles so formed is 180° and the converse.

(Prove) If two lines intersect, vertically opposite angles are equal.

(Motivate) Results on corresponding angles, alternate angles, interior angles when a transversal intersects two parallel lines.

(Motivate) Lines which are parallel to a given line are parallel.

(Prove) The sum of the angles of a triangle is 180°.

(Motivate) If a side of a triangle is produced, the exterior angle so formed is equal to the sum of the two interior opposite

angles.

(Motivate) Two triangles are congruent if any two sides and the included angle of one triangle is equal to any two sides and

the included angle of the other triangle (SAS Congruence).

(Prove) Two triangles are congruent if any two angles and the included side of one triangle is equal to any two angles and the

included side of the other triangle (ASA Congruence).

(Motivate) Two triangles are congruent if the three sides of one triangle are equal to three sides of the other triangle (SSS

Congruence).

(Motivate) Two right triangles are congruent if the hypotenuse and a side of one triangle are equal (respectively) to the

hypotenuse and a side of the other triangle.

(Prove) The angles opposite to equal sides of a triangle are equal.

(Motivate) The sides opposite to equal angles of a triangle are equal.

(Motivate) Triangle inequalities and relation between ‘angle and facing side’ inequalities in triangles.

The Cartesian plane, coordinates of a point, names and terms associated with the coordinate plane, notations, plotting

points in the plane.

Area of a triangle using Heron’s formula (without proof) and its application in finding the area of a quadrilateral.
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11 Number Systems

� Natural Numbers: The counting numbers such as 1, 2, 3, 4, 5, ... are called natural numbers. There is no natural
number prior to 1, so it is the smallest natural number. Natural numbers are denoted by N. i.e., N = {1, 2, 3, 4,
5, ...}

� Whole Numbers: In the set of natural numbers if we include 0, then the resulting set of numbers is known as
the set of whole numbers. It is represented by W.

i.e.,  W = {0, 1, 2, 3, ...}

� Integers: In the collection of natural numbers, if we include 0 and the negative of natural numbers, they are
known as integers and the set of integers is denoted by I or Z. Thus,

I =  {..., – 4, – 3, – 2, – 1, 0, 1, 2, 3, 4, ...}

� Rational Numbers: Rational numbers are numbers, which can be expressed in the form ,

p

q
 q ≠ 0; where p and

q are integers. The collection of all rationals are represented by Q.

∴ Q  = {
p

q
; p, q are integers and q ≠ 0}

Every integer is a rational number, but every rational number is not an integer.

A rational number is either a terminating or non-terminating repeating decimal number.

� Irrational Number: A number, which is not rational is called an irrational number.

In other words, numbers which cannot be expressed in the form of ,

p

q
 where p and q are integers, and q ≠ 0 e.g.

2 , 3 , 5  etc. are irrational numbers.

The set of irrational numbers is denoted by S.

π is ratio of circumference to diameter of a circle and it is an irrational number. 
22

7
 or 3.142 is just an approximate

value of π.

� Decimal Representation of a Rational Number: A rational number is either a terminating decimal or a non-
terminating but recurring (repeated) decimal.

In other words, a terminating decimal or a non-terminating but recurring decimal is a rational number.

Recurring decimals are also expressed as below:

(i) 0.555 ... = 0.5 (ii) 0.686868 ... = 0.68

(iii) 0.12361236 ... = 0.1236 (iv) 0.892929292 ... = 0.892

Note: A rational number when expressed in lowest terms having factors 2 or 5 or both in the denominator
can be expressed as a terminating decimal otherwise a non-terminating recurring decimal.

1

(NCERT Textbook Chapter No. 1)

Introduction

Irrational Numbers

Real Numbers and their Decimal Expansions

Representing Real Numbers on the Number Line

Operations on Real Numbers

Laws of Exponents for Real Numbers

Ch-1 (1-22).pmd 4/20/2016, 11:07 AM1



CK

CK

2 MBD Super Refresher Mathematics-IX

� Decimal Representation of Irrational Number: 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
number.

� Insertion of rational numbers between two rationals: There lies infinite rational numbers between any two
rationals.

Illustration: A rational number between a and b is given by 
+
2

a b
.

i.e.,  a < 
+
2

a b
 < b

Writing 
+
2

a b
 as x

1
.

A rational number between a and x
1
 is 

+
1

2

a x

.

Therefore, we can insert a rational number 
+

1

2

a x

 = x
2
 between a and x

1
.

Again between x
1
 and b we can insert a rational number 1

2

x b+
  = x

3
.

Thus, a < x
2
 < x

1
 < x

3
 < b.

Repeating the process again and again we can show that there exists an infinite number of rational numbers
x
2
, x
1
, x
3
, ... between any two rational numbers a and b so that a <...< x

2
 < x

1
 < x

3
 < ... < b.

This is called denseness property of rational numbers.

� Real Numbers: The collection of all rational numbers and irrational numbers taken together form a collection of
real numbers. It can be understood through figure shown below:

� Every point on number line corresponds to a  real number and vice-versa.

� If r
1
 and r

2
 are any two rational numbers then r

1
 + r

2
, r

1
 – r

2′ r1
 × r

2′ 
1

2

r

r

 (provided r
2
 ≠ 0) are rational numbers.

� If n is a natural number other than a perfect square then n  is an irrational number.

� If r is a rational number and s is an irrational number, then r + s, r – s, r × s and 
r

s

 (s ≠ 0) are irrational numbers.

� An irrational number between a and b is ab . If ab is not a perfect square.

� For every positive real number x, x  can be represented by a point on the number line by using following steps:

(i) Draw a ray AX.

(ii) Mark another point Q such that AQ = x units.

(iii) Mark point R such that QR = 1 unit.
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(iv) Find the mid-point of AR and mark it as O.

(v) Draw semicircle of radius OR centered at O.

(vi) Draw a line perpendicular to AX passing through Q and intersecting the semicircle at S.

(vii) With Q as centre and QS as radius draw an arc cutting AX at T. Then, QS = QT = x .

� Another way of representing real numbers on real number line is through process of successive magnification. In this
method we successively decrease the lengths of the intervals in which given number lies.

� For positive real numbers a and b:

(i) =ab a b (ii) =
a a

b b

(iii) + −( )( )a b a b  = a – b (iv) ( )( )a b a b+ −  = a2 – b

(v) 2+ = + +( ) 2a b a ab b

� If m and n are rational numbers and a is a positive real number, then

(i) am . an = am + n (ii) (am)n = amn

(iii)
m

n

a

a

 = am – n (iv) ambm = (ab)m

(v)
1

m

m
a

a

− = (vi) (am)1/n = (a1/n)m = am/n

(vii)

mm

m

a a

b b

⎛ ⎞= ⎜ ⎟⎝ ⎠

�  The principal nth root of positive real number y is denoted by n y  or 

1

ny .

The sign  is called radical sign for y > 0, if x = =
1

qq y y , then 

1

q
y  is the exponential form and q y  is the radical

form. Here q is the index of radical and is always positive.

� Rationalising the denominator: A number is easy to handle if its denominator is a rational number. We generally
remove an irrational number from the denominator by certain methods which are explained in the examples
ahead:

� Rationalising Factor (RF): When product of two irrational numbers is a rational number then each of them is
called Rationalising Factor of the other.

Illustration: = 22 7 × 7 2( 7 )  = 2 × 7 = 14, (a rational number)

∴ 7  is rationalising factor of 2 7 and vice-versa.

� If a and b are two rational numbers which are not perfect squares, then irrational numbers + − and a b a b

are said to be conjugate to each other.

� The product of two conjugate irrational numbers is always a rational number as

+ − − −2 2( )× ( ) = ( ) ( ) =a b a b a b a b

∴ Rationalising factor of: ( +a b ) is −( )a b

Similarly, rationalising factor of  −( )a b  is +( )a b .
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4 MBD Super Refresher Mathematics-IX

Introduction

TEXTBOOK EXERCISE 1.1

Q. 1. Is zero a rational number? Can you write it in
the form p/q, where p and q are integers and
q ≠≠≠≠≠ 0?

Sol. Yes, zero is a rational number and it can be

written in the form of 
p

q

  as 0 = 
0
,

1
 where

p = 0, q = 1 ≠ 0.

Infact q can be any non-zero number viz. 2, 3,
4, ....

Q. 2.  Find six rational numbers between 3 and 4.

Sol. Let a = 3 and b = 4

Rational number lying between 3 and 4 is 
+
2

a b

=
3 4

2

+
 = 

7

2

Now rational number between 3 and 
7

2

∴ =

+
+

= =

7 6 1
3

132 2

2 2 4

Rational number between 4 and 
7

2

=

+
+

= =

7 8 7
4

152 2

2 2 4

Rational number between 
7 13
 and 

2 4

=

+
+

= =

7 13 14 13

272 4 4

2 2 8

Rational number between 
7 15
 and 

2 4

=

+
+

= =

7 15 14 15

292 4 4

2 2 8

Rational number between 
15

 and 4
4

=

+
+

= =

15 15 16
4

314 4

2 2 8

So, six rational number between 3 and 4 are

13 27 7 29 15 31
, , , , , .

14 8 2 8 4 8

ALITER:

We want to find six rational numbers between
3 and 4.

Let a = 3, b = 4 and total rational numbers = 6

∴ x
n

= a + n
Total rational numbers + 1

b a−⎛ ⎞
⎜ ⎟⎝ ⎠

If n = 1

∴ x
1

= 3 + 1
4 3

6 1

−⎛ ⎞
⎜ ⎟⎝ ⎠+  = 

22

7

n = 2 ⇒ x
2

=
23

7

n = 3 ⇒ x
3

=
24

7

n = 4 ⇒ x
4

=
25

7

n = 5 ⇒ x
5

=
26

7

n = 6 ⇒ x
6

=
27

7

∴ Six rational numbers are 
22

7
, 
23

7
, 
24

7
,
25

7
,
26

7
,
27

7
.

Note: We know to get n rational numbers between
rationals 'a' and 'b'. We divide difference between
b and a into 'n + 1' equal parts then n rationals

are  x
n
= a + n  

−⎛ ⎞
⎜ ⎟⎝ ⎠+ 1

b a

n

Q. 3. Find five rational numbers between 
3

5

 and

4

5
.

Sol. We know that 
3

5
 = 0.6, 

4

5
 = 0.8.

Hence, five rational numbers are

0.61, 0.62, 0.63, 0.64, 0.65

ALITER:

We know,
3

5
 =

3×10 30

5×10 50
=

4

5
=

4× 10 40

5× 10 50
=

∴ Five rational numbers are 
31 32 33 34

, , ,
50 50 50 50

 
35

50
.

CAUTION: While making denominators same,
numerators of both numbers should be sufficiently large
to include 5 integers between them.
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Q. 4. 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.

Sol. (i) True, since, collection of whole numbers
contains all natural numbers.

(ii) False, as every integer is not a whole
number, because negative integers are not
whole numbers.

(iii) False, as every rational number is not a
whole number, because rational numbers

expressed in fractions like 
5 2 1
, ,

7 5 5
 etc. are

not whole numbers.

SELF PRACTICE 1.1

1. Represent the following rational numbers on
number line:

(i)
1

7
(ii)

3

8
(iii)

8

9
− (iv)

3

12
−

2. Represent the following rational numbers on
number line:

(i)
5

3
7

(ii) –
1

2
5

(iii)
3

4
8

(iv)
1

1
3

3. Find a rational number between 3 and 4.

4. Find a rational number between 
1 3
and .

2 4

5. Find five rational numbers between 3 and 4.

6. Find five rational numbers between −
2

3
 and

−
1
.

3

7. Find 16 rational numbers between 2.1 and 2.2.

8. Find 24 rational numbers between 0 and 0.1.

9. State whether the following statements are true
or not. Also justify your answer.

(i) Some rational numbers are integers.

(ii) All integers are natural numbers.

(iii) All whole numbers are natural numbers.

(iv) All natural numbers need not be whole
numbers.

(v) 0 is the smallest natural number.

(vi) 1 is the smallest natural number.

(vii)
3

7
−  is an integer.

(viii) 0 is a rational number.

(ix) Every negative integer is a rational number.

(x) If rational number  
p

q
 is not an integer then

q can't be ± 1.

(xi) There exists an infinite number of integers
between two given integers.

(xii)
3

8
−  lies to the left of 0 on number line.

(xiii) There are infinitely many rational numbers
between two given rational numbers.

(xiv) If denominator of a rational number is
–1, it must be an integer.

(xv) Among the collection of whole numbers,
integers and natural numbers, collection
of integers is the biggest collection.

(xvi) –500000000 can't be represented on
number line.

(xvii) Integers can be positive, negative or zero.

(xviii) Every rational number is a whole number.

(xix) For every natural number there exist a
natural number one more than it.

10. Justify why 
22

7
 is rational yet π is not rational.

Irrational Numbers

TEXTBOOK EXERCISE 1.2

Q. 1. State whether the following statements are true
or false. Justify your answer:

(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.

Sol. (i) True.

Justification: Because set of rational and
irrational numbers constitute the set of real
numbers. In other words all irrational
numbers are real numbers. Hence, the
statement 'every irrational number is a real
number' is true.

(ii) False.

Justification: – 3, – 5, – 9 are all real numbers
but none of these is square root of any natural
number.

(iii) False.

Justification: 5, 7, 8, 11 are all real numbers
but none is irrational.

Q. 2. 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.

Sol. No, because 16  = 4, which is rational and is
therefore not irrational.

Q. 3. Show how 5  can be represented on the

number line.

Sol. For 5
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∵  5 = 22 + 12

∴ We can construct 5  as the length of

hypotenuse of a right triangle whose sides are
of lengths 2 and 1 unit.

Let X ′OX be a number line on which O
represents 0 and A represents 2 units length.
Draw a line AB ⊥ OA and mark point B on it so
that AB = 1 unit.

Then OB2 = OA2  + AB2

= 22 + 12 = 4 + 1 = 5

⇒ OB = 5

0 1 2A    P  3

0

B

X′ X

5

1

Using a compass with centre O and radius OB

we mark a point P corresponding to 5  on the

number line.

Thus P represents the irrational number 5 .

Q. 4. Classroom activity (Constructing the ‘square

root spiral’): Take a large sheet of paper and
construct the ‘square root spiral’ in the following
fashion. Start with a point O and draw a line
segment OP

1
 of unit length. Draw a line segment

P
1
P

2
 perpendicular to OP

1
 of unit length [see

figure]. Now draw a line segment P
2
P

3

perpendicular to OP
2
. Then draw a line segment

P
3
P

4
 perpendicular to OP

3
. Continuing in this

manner, you can get the line segment P
n – 1

P
n

by drawing a line segment of unit length
perpendicular to OP

n–1
. In this manner, you will

have created the points P
2
, P

3
, ..., P

n
 , ... and joined

them to create a beautiful spiral depicting

2 , 3 , 4 , ...

1

1

1P
3

P
2

P
1

3√
2√

O

P 4

1

4√

SELF PRACTICE 1.2

1. Classify the following numbers as rational or
irrational:

(i) 2− (ii)
3

π

(iii) ( )32 + 3 (iv) 4

(v) 0.34534534512345..... (vi) 2.576

(vii) 5 7 (viii) 5.7

(ix) 5 + 2 225 (x)
5

9

(xi) 1.3758758758... (xii) 0.8888...

2. Write two different irrational numbers between

the rational number 
4

7
 and 

9

11
.

3. Find two irrational numbers between
0.616116111611116....... and 0.6835452935.

4. Find two irrational numbers between 3  and

5 .

5. Insert a rational and an irrational number
between the numbers 2.301221222122221... and
2.3306.

6. Locate 3  on number line.

7. Locate 17  on number line.

8. Locate 13  on number line.

9. Represent 11  on number line.

10. State in each case, whether the given statement
is true or false:

(i) All irrational numbers are rational
numbers.

(ii) π is a rational number.

(iii) Difference of two irrational numbers is not
always irrational.

(iv) Every real number is always rational or
irrational.

(v) Between 32.1 and 32.3 there are two
irrational numbers only.

(vi) Square root of every positive integer is
irrational.

(vii) Irrational numbers cannot be represented
by points on the number line.

(viii) Product of two irrational numbers may or
may not be irrational.

11. Give an example, each of two irrational numbers
whose:

(i) sum is a rational number.

(ii) sum is an irrational number.

(iii) difference is a rational number.

(iv) difference is an irrational number.

(v) quotient is an irrational number.

(vi) product is an irrational number.

(vii) product is a rational number.

(viii) quotient is a rational number.
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