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" | HOWTOuUSETHISBOOK |

This book is structured to support your learning journey of preparing for your board exams through
a variety of engaging and informative elements. Here’s how to make the most of it:

At the start of every chapter, you'll find a thoughtfully

N,"’”h,e' systems are e“e"t"'{ i chosen image and a quote that captures the main idea
daily life for counting, measuring, . N | h )

coding, financial transactions, and motivation of the topic. This approach aims to get

digital communication, and your interest and give you a glimpse of the theme ahead.

managing data in technology, Preview
science, and commerce.” k Beforedivingintothe details, weoutline the syllabus and

analyze the weightage given to each topic over the
past five years. This helps you prioritize your study
focus based on the significance of each section.

SYLLABUS

(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 V2, V3 and their representation on the number line.)

REAL NUMBER, NTH ROOT OF A REAL NUMBER, RATIONALIZATION,AND EXPONENT RULES
(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. Operations on real numbers. Definition of nth root of a real number.

Rationalization (with precise meaning) of real numbers of the type 1/(a+bVx) and 1/(¥x+ly) (and their combinations),
where x and y are natural numbers and a and b are integers. Recall of laws of exponents with integral powers. Rational
exponents with positive real bases (to be done by particular cases, allowing learners to arrive at the general laws.)

RATIONAL AND IRRATIONAL NUMBER AND ITS REPRESENTATION ON NUMBER LINE ]
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°
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SAS (Side - Angle - Side) Congruence Rule SSS (Side-Side-Side) Congruence Rule
Two triangles are congruent if two sides and the If three sides of one triangle are equal to the three
included angle of one triangle are equal to the two sides of another triangle, then the two triangles are
sides and the included angle of the other triangle. congruent
In A4BC and APQR, In AABC and APQR,

If AB=PQ, ZA=ZP,AC=PR ) ¢ o ®

or AC=PR, ZC= ZR,CB=RQO In AB=PQ,BC=QR And CA = RP,
or CB=RQ, /B=/0,BA= QP Then, AABC = APQR
‘Then, ABC = APOR Criteria for

ASA (Angle-Side-Angle) Congruence Rule Congruence

RHS (Right angle - Hypotenuse - Side)
Congruence Rule

Two triangles are congruent if two angles and of Triangles If in two right triangles the hypotenuse and one
the included side of one triangle are equal to two side of one triangle are equal to the hypotenuse
angles and the included side of other triangle and one side of the other triangle, then the two

In A4BC and APQR, triangles are congruent.

In right angled APQR and AABC,

[ N A
If PO=AB, ZQ = ZB And PR=AC

or QR = BC, 20 = /B And PR = AC
‘Then, APOR = AABC

AN

If ZB=/Q BA=QP /A= /P

or ZA=ZP, A PR, ZC=ZR

or ZC=ZR CB=RQ ZB= 20
‘Then, ABC = APOR

Congruent figures
‘Two figures are congruent,if they are of the

TRIANGLES

The concept map with PYQs Tagging
appears to be a comprehensive study aid
that outlines key concepts in a structured
format, featuring definitions, diagrams,
and processes. For a student, it would

Properties of Triangle

“ Angles opposite to equal sides of an isosceles
triangle are equal.
In AABC,

same shape and of the same size.

Congruent triangles

‘Two triangles are congruent if the sides

serve as a visual summary, making and angles of one triangle are equal 0 A
. . L. the corresponding sides and angles of
complex ideas more accessible and aiding the other triangle. AN

. o . . N If AB = AC, Then, ZB = ZC
in revision and understanding of concept (Congmence sijlrisugle 4 The sides opposite to equal angles of  triangle

If two triangles ABC and DEF are congruent, then are equal,

for their curriculum. 10 AABC,
AN

AB = DE, AC = DF and BC = EF
Also, ZA= 4D, ZB= ZE and £ZC = ZF.
We write it as, AABC = ADEF. If ZB = ZC, Then, AB = AC




Important Terms:

Important terms often serve as foundational concepts
upon which more complex ideas are built. Introducing

RATIONAL AND IRRATIONAL NUMBER AND ITS . .
1 REPRESENTATION ON NUMBER LINE them early ensures students have a solid understanding

before delving into more advanced topics.

I Important Terms

O Natural Numbers: The numbers used for counting objects are called natural numbers.

These are 1,2,3, 4,5, 6 ... and 50 on. The collection of natural numbers is denoted by N. Important Concepts:
Note: | is the smallest natural number. aqe .. . .
21 Whole Numbers: The naural numbers togethr with zro re caled the whole numbers The whole umbers re dnotd by 1. ‘» Familiarizing with key concepts in advance helps prepare

Thus, W=1{0,1,2,3,4,5,6 ...} o, . . . .
Note 0 s the smallet whole number cognitive framework for processing and integrating new

) Integers: All natural numbers, 0 and negatives of natural numbers together are known as integers. The collection of integers is

denoted by Tor 2. information. By highlighting important concepts upfront,
Thus,TorZ={...-5,-4,-3,-2,-1,0,1,2,3.4,5, ..} . . . .
students are better equipped to identify connections and

Important Concepts . . . . .
I f relationships between various ideas presented in the
Representation of Numbers on the Number Line:
> Representation of Natural Numbers: Draw a line and mark a point on it, which represents 0 (zero) chap ter.

Now mark point at equal intervals of length, on the right hand side of zero (0) as shown below.

o 1 2 3 4 5

Natural Number

The above number line represents natural number. All the integer on the right-hand side of 0 represent the natural number, thus
forming an infinite set of numbers.
> Representation of Whole Numbers: This is similar as above, but with the inclusion of 0 in the numbers line as follows: I Important Derivations

o 1 2 3 4 5

Whole Number Angle-Side-Angle (ASA) Congruence Criterion
le-Sid "

The Angl criterion states that if two angles and the included side of one triangle are equal to the
> Representation of Integers: Draw a line. Mark a point on it which represent 0 (zero) corresponding two angles and the included side of the other triangle, then these two triangles are congruent.
B S e S 1 Given: Two triangles ABC and DEF such that ZB = ZE, ZC = ZF and BC = EF.

‘Negative Integer ; Posive Integer To prove: AABC = ADEF
Proof: There are three possibilities. A D

Neither posilive nor negatve
Dots on either side show the continuation of integers indefinitely on each side. Case-I: When AB =DE

O Rational Numbers and Equivalent Rational Numbers: In this case, we have
. orm of'a fraction 2 AB=DE
A rational number is any number that can be expressed in the form of a fraction T Where p and ¢ are integers and ¢ # 0. /B=_E (Given]
Examples: % ’7‘ é BC = EF [Given] ¢ i o £ i -
Note: There are infinitely many rational numbers between any two given rational numbers. So, by SAS criterion of congruence, we have
fraction: on the number line, even though AABC = ADEF
they may look different. Case-II: When AB < ED A
Example: The numbers ~. 2,12, 2 4741 quivalent rational numbers as all these numbers represent the same value 0.5 In this case take a point G on ED such that EG = AB. Join GF.
274720750794 Now in AABC and AGEF, we have
Note: Two rational numbers % and 5 are equivalentifa x d=b  c. AB=GE [By construction]
/B=ZE [Given]
BC = EF[Given] § *
So, by SAS criterion of congruence, we have
AABC = AGEF
= ZACB = ZGFE [CPCT]
. . But, ZACB = ZDFE (Given)
Important Derivations: - GFE = JDFE
. 3 . 3 This is possible only when ray FG coincides with ray FD or G coincides with D. Therefore, AB must be equal to DE.
Derivations bridge the gap between theoretical concepts Thus, in AABC and ADEF, we have
. . K . . AB=DE [Proved above]
and their practical application, showing students how /BB [Given]
BC = EF [Given]

abstract ideas translate into real-world scenarios.
Important Formulas: _9 IImpomm p—
Introducing important formulas upfront brings clarity 2 Trangl with bse () and afitude O
to the chapter’s objectives, guiding students’ focus > Ara= Txbxh
towards essential mathematical principles that will be o Mnglevisidesasadee
explored further. 2

 Semi-perimeter (s) =

5 Area=\s(s—a) (s~ b) (s —¢) (Heron’s Formula)

O Isosceles triangle, with base b and equal sides a

© Area of isosceles triangle = f\ ap? - o

O Equilateral triangle with side a

o Area of equilateral triangle = ?uz

) ) a
o Alttude of an equilateral riangle = ==

O For right angled triangle

(Base)? + (altitude)® = (Hypotenuse)®

Ikqu Life Applications

When chocolates are made in factories, they are poured into moulds to give them specific

shapes — like hearts, stars, friangles or rectangles. These moulds are congruent, meaning

each cavity is exactly the same in shape and size. This ensures that all the chocolates look
identical, have the same weight, and can be packed evenly in boxes.

Real Life Applications:

So, congruence helps maintain uniformity in production where large numbers of identical
items are required — whether it’s chocolates, soaps, or tiles.

2‘ Connecting abstract math to real scenarios deepens comprehension
| vifferent Problem Types and aids in problem-solving.
Type I Proving Congruency of Triangles Using Different Congruency Criterion Learning how math connects with other subjects shows that it’s

In the given figure, AC = AE, AB = AD and ZBAD = ZEAC. Prove that BC = DE.

useful in many areas and helps us understand different topics
better.

Different Problem Types:

g
A
m E Presenting different types of problems encourages critical

thinking and creativity by challenging students to approach each

Step I: Given information and construction

Given 11 AC AL, A = AD. 0 £54D = ZEAC e s e 0 prove 1 FC=DF problem uniquely, analyse it, develop strategies, and adapt their
Step

* singangle rtations approaches to find solutions.

Since ZBAD = ZEAC, we can add ZDAC to both sides of the cquation:

£BAD + £DAC = ZEAC + ZDAC y

hap e Different problem types challenge students to analyse problems
ZBAC = ZDAE (Equation 1). 7 7 77 y y y 7
At ) e esteion ropentie from diverse angles, fostering critical thinking skills essential for
In triangles A4BC and AADE, we know the following: prob lem -solving

> AB=AD (given)
> ZBAC = ZDAE (from Equation 1)

5 AC = AE (given)
Thus, by the Side-Angle-Side (SAS) congruence criterion, we can conclude:
ABC=AADE




I Multiple Choice Questions (1 M) Answer Key
®) -9
1. Afarmeris fencing a rectangular field, and the area of the . i § . X
field is represented by the polynomial A(x) = x? + 5x + 6. ®s @r @ @1 @
What type of polynomial is A(x)? (wn)
() Linear (b) Quadratic
(¢) Cubic (d) Constant I Assertion and Reason (1M)

Sol.

The polynomial A(x) =2 + 5x + 6 has the highest power
of x as 2. A polynomial with the degree of 2 is called a
quadratic polynomial.

Direction: In the following questions, a statement of Assertion
(A) is followed by a statement of Reason (R). Mark the correct

2. Which of the following is a linear polynomial? ~ (4x) | choiceas.
(@) 22 +3x+ 1 () x+4 (a) Both Assertion (A) and Reason (R) are true, and Reason (R)
(c) 5x°+2x (d) 3x*-5 is the correct explanation of Assertion (A).

©»
e

w

. Degree of the zero polynomial i

. Alinear polynomial has the highest power of x as 1. Here,

x+4 s the only polynomial with the degree of 1.

(Re) (NCERT
®) 1
(d) not defined

mplar) (DAV 2024)
(@) 0

(¢) any natural number

. The degree of the zero polynomial is not defined because it

has no non-zero terms. A polynomial’s degree is determined
by the highest power of its variable with a non-zero

fficient, and in the zero all fi are
zero. Therefore, its degree cannot be defined.

(5) Both Assertion (A) and Reason (R) are true, but Reason (R)
is not the correct explanation of Assertion (A).

(¢) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false, but Reason (R) is true.

. Assertion (A): A polynomial of degree 0 is called a

constant polynomial.
Reason (R): The value of a constant polynomial remains
the same for all values of x. (Re)

. A polynomial of degree 0, such as fix) = c, is constant

because it doesn’t depend on x. Its value remains the same

Hence, both the assertion and reason are correct, and the

4. Which of the following is not a polynomial? (Re)
@ P-204x ®) x+5 for all values of x.
1
© L+ @ 4t =341 reason explains the assertion

»

1 . ) A
. —+2x", isnota polynomial because it contains —, which
x x

has a negative exponent (x!).

w

Degree of the constant polynomial is

(@) 0 ®) 1

(c) any natural number  (d) not defined

. The degree of a constant polynomial is 0 because a constant
polynomial can be written as ¢, where ¢ is a constant, and
the variable x has the power 0 (i.c. ¢ = c . x?). Thus, its
degree is 0.

. The coefficient of x* in (2x* — 5) (4 + 3x%) is

(4p) (DAV 2024)

(Re) (DPS 2024) variables in the denominator.

1
False, because — =
x

PN

variables in the denominator.
@3
(e) 2

L (2 5) (4+ 3x)

®) -7 powers.

Hence, A is false but R is true.

»
e

polynomials cannot have negative powers.

- Assertion (A): flx) = 2x + % is a polynomial.

Reason (R): A polynomial must not have terms with

(Un)

1
Sol. Assertion (A): flx) =x* — 2x+ — is a polynomial.
x

has a negative power, and

Reason (R): A polynomial must not have terms with

True, as variables in the denominator lead to negative

=(2) (@) +(2) (38) + (-5) (4) + (-5) (3.
=827+ 625~ 20 - 15x°.
From the expanded polynomial, the term with x? is 8x’

Answer Key

®) 7

®) 1

The coefficient of 17 is 8,

At the end of each chapter, you'll find additional exercises
intended to test your grasp of the material. These are

great for revision and to prepare for exams.

Answer Key and Explanations including Mistake 101,

Nailing the right answer and Key takeaway can be

accessed through QR code.

Mock Test Papers: Test your preparedness
with our Mock Test Papers designed to mirror
the format and difficulty of real exams. Use the
detailed explanations to identify areas of strength
and opportunities for improvement.

<&

E Solved Examples

Foreach topic, solved examples are provided
including tagging of Competencies, PYQs,
CBSE SQPs etc that exemplify how to
approach and solve questions. This section
is designed to reinforce your learning and
improve problemsolving skills.

MISCELLANEQUS EXERCISE §

I Multiple Choice Questions am)

1. The remainder when x* — 22 + x + 1 is divided by x — 1 is,
(DAV 2023)
(@ -1 ® 0 @1 @2
I£p(x) = x+ 3, then p(x) + p(-x) s equal to
(NCERT Exemplar)

6. Which of the following statements about polynomials is
comrect?
(i) Alinear polynomial has one term.
(if) A quadratic polynomial has at most two zeroes.
(iif) The degree of a cubic polynomial is 3.
(i) Polynomials cannot have fractional powers of variables.
(@) (i) and (i) only (5) () and () only
(©) (i), iy and (i) only  (d) (0, i), (i) and (iv)

@3 ® 2 ©0 @ 6 7. Which of the following is not a polynomial? (DPS 2023)
3. I£x1% 4 2415 + kis divisible by x + 1, then the value of & is @ '7, P
(DPS 2024) S5x
(a) 2 *) -2 © -3 @1 ® 8

V2 isa polynomial of degree:
(NCERT Exemplar) (DPS 2023)

® o

© ' -23a +4

@:2 @ & +2ix

@1 @ 12
Identify the polynomial: “The highest power of the variables
is 2, and it has at most two zeroes.”

8.
(2a+ 3b - ) meters. What is the area of her flower bed?
(@ da>+ 9P+ &
(b) 4a@® + 9B + & + 12ab - 4ac - 6bc
() 4a*+ 12ab+ 9%
() 2 +36 - 3+ 6ab

ANSWER KEYS

(a) Linear polynomial
() Cubic polynomial

(5) Quadatic polynomial
(d) Constant polynomial

Multiple Chalce Questions

1L (o) 2 (@ 3 ) 4.() 5.() 6. () 7. ) 8. (b)
Assertion and Reason
1. (@) 2. (@
Case Based Questlons
Case Based-lll
@@ @@  G@E e ) @

Answer Key

?aper

i Time allowed : 3 hours

Maximum Marks : 80 |

General Instructions:
Read the following instructions carefully and follow them:

(i) This Question Paper has 5 Sections A, B, C, D, and E.

(i) All Questions are compulsory. However, an internal choice in 2 Questions of 2 marks, 2 Questions of 3 marks and 2 Questions of

S marks has been provided. An internal choice has been provided in the 2 marks questions of Section E.

(iii) Draw neat figures g Take 7 =22/7 if ot Stated.
SECTION - A
Q 1-20 are multiple choice questions. Each question is of 1 mark.
1. Which of the following is irrational?
(a) 0.14 (b) 0.1416 © 01416 (d) 0.4014001400014.
2. Express y in terms of x in the equation Sx — 2y = 7.
5x-7 Tx+5 5x+7
@ y="5— © r=—-~ @ y="5—
3. P(5,~7) be a point on the graph. Draw the PM L y-axis. The coordinates of M are
@ ©.-7) ®) (0.0) © 7.0 @ (7.5
4. Ina frequency distribution, the mid value of a class is 10 and the width of the class is 6. The lower limit of the class is
@6 ®)7 ©8 @12
5. Which of the following point does not lie on the line y — 2x -3 = 0?
@ 5.1 ®) 1,1 © 6.9 @ 6.7
6. The total number of propositions in the Euclid’s Elements is
(@ 460 (b) 465 © 3 @13
1
7. Afier rationalising the denominator of et
2
(@) £z o 7 © 22 (d) None of these

8. The quadrilateral formed by joining the mid-points of the sides of a quadrilateral PORS, taken in order, is a rectangle, if
(a) PORSis a rectangle (b) PORS is a parallclogram
(¢) diagonals of PORS are perpendicular (d) diagonals of PORS are equal

9. Find whether (1, 1) is the solution of the equation x — 2y = 4 or not?

(@) Yes () No (€) Can not be determined  (d) None of these

10. The equation x = 7, in two variables, can be written as

@ lx+1ly=7 ®) 1x+0y=1 (© 0x+1y=7 @ 0x+0y=17
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Questions have been categorized according to the Bloom’s Taxonomy (as per CBSE Board).

The following abbreviations have been used in the book:
(Un) - Understanding (Re) - Remembering (Ap) - Applying
(An) - Analysing (Cr) - Creating (Ev) - Evaluating
1. NUMDEE SYSTEMS ... et s e sr e s s s ne s ne s e e se s ne s ne e e e e neane e s e eanennesnnesanenanan 1-30
1. Rational and Irrational Number and its Representation on NUMbBEr LINE ......ccoviieiniiieiinncense e 4-17
2. Real Number, N Root of A Real Number, Rationalization, and EXponent RUIES..............cc.evueeveecerieresieseeseeeesseeseesessessesnens 18-26
P o 17741011 T 1 3RS RRTRTST SR STSRRN 31-48
1. Polynomial and Types of POIYNOMIAN ... 33-37
2. Zeroes and Factorisation of POIYNOMIALS ..ot 38-46
3. CoOrdinate GEOMELIY .......oceierercricrer e e e a e s ae s s s se e e e s nesne s e e e e e e e e nnnnnnas 49-63
1. Cartesion System and itS COOMTINATES .........ciirieiiiriiteiisieie ettt b ekt e bttt e b e sttt e e ne b s 51-59
4. Linear Equation in TWO Variables ... 64-75
1. Linear EQUAtIoNS iN TWO VAMADIES........c...oviiicieiiiicicte bbb 66-72
5. Introduction To EUClid’s GEOMELTY.........coceiieiiieeeercr e neas 76-89
1. Euclid’s Definitions, AXIOMS @Nd POSTUIATES...........ovrviururirieieicieieieici ettt bbbttt 78-86
6. LiNES @nd ANQIES........oooeiieierine e 90-117
1. INtErseCting LINES AN ANGIES ....voviveiiieeieiiiiiet ittt es e se sttt s bbb s e s e s s s e R R e e e e e e e e e s 93-103
2. Parallel LINES ANG ANGIES.......cueueueeeeeierererereeee st st eses sttt e seseseseseseseesese e sese e s e e e e s e s et s et e seses et esesesenesenene e e nesens 104-113
2 1 1= 1o |3 SRS 118-147
1. CONGIUENCE OF THANGIES .....vveeteteieie ettt bbb bbb bbbttt an bt 120-130
2. PrOPEItIES OF THANGIES ... ..vveeeeiicteiete ettt bbbkt b bbb bbb bbb bbbttt et 131-141
T O 11 o L1 =] = |3 148-178
1. Properties Of A Parallelogram.... ..ottt et e e n et e 150-163
2. VIIA-POINT TREOTEM ..ttt bbbk b bR £ £ £ £ £ bbb bbb bbb bbbttt 164-174
TR €1 (o L= 179-211
1. Properties of ChOrd 0 @ GIFCIE ..ottt bbb e e et s s st n s e 181-192
2. Angle Subtended by An Arc of a Circle and Cyclic QUAIIAtEralS........covviririririeiriririsrs e 193-206
10. Heron's FOrMUIQ.........co i s n s 212-224
1. Area of Triangle USing HEron's FOIMUIA ...........cuouviriririeeeeieieceeee ettt 214-221
11. Surface Areas and VOIUMES ..........coooiiiiiirerrere e s nn s 225-241
T SUITACE ATBAS ...ttt bbb 8 bR b bbbt 227-233
2. VOIUMES .ot E bbbt 234-239
) 7= £ [ 242-270
1. Bar GrAPh & HISTOGIAM .....veveiiticeetetre ittt bbbttt 244-256
2. FTEQUENCY POIYGON .ttt bbbt 257-266
0T S [T = T T o 273-277

M\ockTest Paper-2

................................................................................................................................. 278-284




SYLLABUS
RATIONAL AND IRRATIONAL NUMBER AND ITS REPRESENTATION ON NUMBER LINE

(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 2, V3 and their representation on the number line.)

REAL NUMBER, N** ROOT OF A REAL NUMBER, RATIONALIZATION,AND EXPONENT RULES

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. Operations on real numbers. Definition of nth root of a real number
Rationalization (with precise meaning) of real numbers of the type 1/(a+bV\x) and 1/(\/x+\/y) (and their combinations),
where x and y are natural numbers and a and b are integers. Recall of laws of exponents with integral powers. Rational
exponents with positive real bases (to be done by particular cases, allowing learners to arrive at the general laws.)
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Natural Numbers(N) Whole Numbers(W) Integers(I or Z)
The numbers used for counting The natural numbers together All natural numbers, 0 and negatives of
objects are called natural with zero are called the whole natural numbers together are known as
numbers. numbers. integers.
N=1{1,2,345,,7...} W=10,1,2,3,4,5,6...} TorZ=1{...-5,-4,-3,-2,-1,0,1,2,3,
\ J . J
4,5,...}
J
NUMBER SYSTEMS
Real Number
The collection of all rational and irrational numbers is called the real numbers, which is denoted by R.
5 63
Example: 0,—2, =———,2, etc.
xample 7 112 etc
n (. N
Important Identities Relating to Square Roots Laws of Exponents for Real Number
Let a and b be positive real number. Then, If a, b are positive real numbers and m, n are rational
. numbers. Then,
() ab =avb )
(l) amXan:am+n (”) - =qgh—n
- \/Z Ja
i) 4|—=—F 1
b b Gid) (a"y'=a™ (i) a"=—
a
(iii) (Va +b)(Va-b)=a-b § ”
a a
v) a"b™=(ab)" (vi) I = (Z)
(iv) (a+b)(a=b)=a"-b
1 " m m m
() (N +B)(Je +d ) = Vac ++fad ++/be +\bd i) (a") =[j ar e, Ja =(da) =a
2 m
(vi) (JE+JB) =a+2Jab+b (aY" (b
(viii) | — ==
J b a
\ J
(- ™)
Rationalization of Real Numbers
Rationalization of real numbers is the process of eliminating radicals (like square roots or cube roots) from the denominator
of a fraction.
1
Example: Rationalise the denominator of E .
Solution: Multiply numerator and denominator by V2.
LR a2 is is Retionalized form of ~ 7>
\ 7

@ CBSE Cuass— X MATHEMATICS 2



Decimal Expansion of Rational Numbers

The decimal representation of a rational number can
be of two types.

1. Terminating Decimal Expansion: This
indicates that the decimal representation
terminates after a certain number of digits.

1
Example: 6 =0.0625, In the above example,

decimal representation terminates after 4 digits.

2. Non-Terminating Repeating Decimal
Expansion: These are decimal numbers that
continue infinitely with a repeating pattern of

1
digits. Example: 3 =0.333...

Rational Numbers

A rational number is any number that
can be expressed in the form of a

fraction p/q.
Where, p and ¢ are integers and g # 0.
3 -1 1
Examples: —. —. —
Py 23
\ v

NUMBER SYSTEMS

Representation of Irrational Numbers on Number Line
Representing 2 on the Number Line
Step I: Draw a number line with 0 and 1 marked clearly.

Step II: At point 1, draw a perpendicular line upwards of
length 1 unit (creating a right angle).

Step II1: Connect this new point back to 0 to form a right-
angled triangle.

The hypotenuse will be /(1 +1%) =+/2 units long.
Step I'V: Using a compass:

Place the needle at 0 and stretch the pencil to the
hypotenuse end-point. Draw an arc that intersects the
number line

The intersection point is exactly V2 (=1.414) on the number

~

Representation of Rational Numbers on Number Line

Represent 3.765 on the number line.

Steps to Represent on Number Line:
Locate the Integer Part: For 3.765, identify between 3 and 4.

Divide the interval 3 to 4 into 10 equal parts (for 1st decimal
place). 3.7 is the 7th mark.

Zoom in further (for 2nd & 3rd decimal places):
Divide 3.7 to 3.8 into 10 parts — 3.76 is the 6th mark.
Divide 3.76 to 3.77 into 10 parts — 3.765 is the 5th mark.

1.
2.

7761 3.7I62 3.7I63 3.7IG4 3.765 47I6 3.7Ié7 3.7I68 3.7I69

3.765

Irrational Numbers

A number ‘s’ is called irrational, if it cannot
be written in the form p/g,where p and g are
integers and ¢ # 0.

Example: 2 , 3 , 45 m, etc.
.

Decimal Expansion of Irrational Numbers

Non-Terminating, Non-Repeating Decimal: A non-
terminating, non-repeating decimal is a decimal
number that continues

endlessly, with no group of digits repeating endlessly.
Decimals of this type cannot be represented as
fractions, and as a result are irrational numbers.

line.
e . Examples: (7) @ is a non-terminating, non-repeating
*/% 1‘\ N3 decimal.
« :; é '1 s : 4 2' :'3 > n=3.101 592 653 589 793 238 462 643 383 279 ...
(i) 0.10100100010000100000100000010000000 ...
. Y, \ S
\a 7
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-l RATIONAL AND IRRATIONAL NUMBER AND ITS
REPRESENTATION ON NUMBER LINE

I Important Terms

) Natural Numbers: The numbers used for counting objects are called natural numbers.
Theseare 1,2,3,4,5,6...... and so on. The collection of natural numbers is denoted by N.
Note: 1 is the smallest natural number.
L Whole Numbers: The natural numbers together with zero are called the whole numbers. The whole numbers are denoted by .
Thus, W=1{0,1,2,3,4,5,6....}
Note: 0 is the smallest whole number.

U Integers: All natural numbers, 0 and negatives of natural numbers together are known as integers. The collection of integers is
denoted by I or Z.

Thus,lorZ={..-5,-4,-3,-2,-1,0,1,2,3,4,5, ...}

I Important Concepts

U Representation of Numbers on the Number Line:
O Representation of Natural Numbers: Draw a line and mark a point on it, which represents 0 (zero)
Now mark point at equal intervals of length, on the right hand side of zero (0) as shown below.

| | | | | e R
b T

T T T T i

1
T

0 1 2 3 4 5
| Natural Number

The above number line represents natural number. All the integer on the right-hand side of 0 represent the natural number, thus
forming an infinite set of numbers.

O Representation of Whole Numbers: This is similar as above, but with the inclusion of 0 in the numbers line as follows:

1

T

0 1 2 3 4 5
| Whole Number

O Representation of Integers: Draw a line. Mark a point on it which represent 0 (zero).

1 1
4 3 -2 -1 0 1 2 3 4

‘Negative Integer } Positive Integer'

Neither positive nor negative

Dots on either side show the continuation of integers indefinitely on each side.
U Rational Numbers and Equivalent Rational Numbers:

A rational number is any number that can be expressed in the form of a fraction 2 , Where p and ¢ are integers and g # 0.
q
3 -1 1
Examples: —. —. —
4 2 3
Note: There are infinitely many rational numbers between any two given rational numbers.
Equivalent rational numbers are different fractions that represent the same value or the same point on the number line, even though
they may look different.

1 210 25 47
Example: The numbers 2 2°207350" 94 &© equivalent rational numbers as all these numbers represent the same value 0.5.

a c
Note: Two rational numbers b and 7 are equivalent ifa x d=5b x c.
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U Properties of Rational Numbers
1. Commutative property: For rational numbers, addition and multiplication are commutative.
Commutative law of addition: a + b=5b + a
Commutative law of multiplication: a X b =5b % a
2. Associative property: Rational numbers follow the associative property for addition and multiplication.
Associative property of addition: (¢ + b)) +c=a + (b + ¢)
Associative property of multiplication: (@ - b) - c=a - (b - ¢)
3. Distribution property of multiplication over addition: ¢ - (b +¢)=a-b+b - ¢
4. Closure property: The sum or subtraction or multiplication of two rational numbers is also a rational number.
Note: The division of two rational numbers does not obey closure property because division by zero is not defined.
U Decimal Expansion of Rational Numbers
The decimal representation of a rational number can be of two types:

1. Terminating: This indicates that the decimal representation terminates after a certain number of digits

1
Example: T =0.0625
In the above example, decimal representation terminates after 4 digits

Condition for a rational number to be a terminated decimal:

A rational number L in its simplest form can be expressed as a terminating decimal only of its denominator has no other

factors except 2 or 5 or both.

In other words, a rational number £ is a terminating decimal if and only if the denominator ¢ can be expressed as

q
qg=2"x5"where m,n=20,1,2,3 ...
2. Non-Terminating repeating:

Non-terminating Repeating Decimals

I
v v

Pure Recurring Decimals Mixed Recurring Decimals

(a) A decimal in which all the digit after the decimal point are repeated. These type of decimals are known as pure recurring
decimals.
For Example: 0.7, 0.18, 0.234 are pure recurring decimals where the bar above the digits indicates the block of digit that
replaces.

(b) A decimal in which at least one of the digits after the decimal point is not repeated and then some digit or digits are

repeated. This type of decimals are known as mixed recurring decimals.
For Example: 0.27, 0.123

Condition for a rational number to be a recurring decimal

A rational number £ (in its lowest terms) is a recurring decimal if and only if its denominator ¢ has a prime factor other
q

than 2 or 5.

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.
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U] Representation of rational numbers on number line:
1. Terminating Decimals
Example: Represent 3.765 on the number line.
Steps to Represent on Number Line:
1. Locate the integer part: For 3.765, identify between 3 and 4.
2. Divide the interval 3 to 4 into 10 equal parts (for 1st decimal place). 3.7 is the 7th mark.
3. Zoom in further (for 2nwd & 3rd decimal places):
Divide 3.7 to 3.8 into 10 parts — 3.76 is the 6th mark.
Divide 3.76 to 3.77 into 10 parts — 3.765 is the Sth mark.

A

1 1 1 1 1 1 1 1 | I
Step 4

7761 3.762 3.763  3.764f 3.765 \3.766] 3.767 3.768 3.769
1 1 1 1 W 1 1 1 1

3.765

2. Non-Terminating Recurring Decimals
(a) For fraction conversions:

Example: Represent 0.3 on the number line.

_ 1
Convert to fraction (if possible): 0.3 =3

Approximate the position: Divide the interval 0 to 1 into 3 equal parts: 1/3 is the 1st mark.

Powi—

M| 1 1 1 >
LI I I I -
1 2 3 4

1

1

-3 -2 -1 0
(b) For non-fraction conversions, use successive approximation:

Example: Visualise 4.26 on the number line, up to 4 decimal place.

426 =4.2626 ...
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4.1 44 45 46 47 4.8 49

A

42 43
421 422 423 424 425 426 427 428 9

A
Y

4263 4264 4265 4266 4267 4.268 4.

Continues infinitely

U Irrational Numbers: A number is called irrational, if it cannot be written in the form p/q,where p and q are integers and q # 0.
Example: /2,+/3,%/5 ., etc.
U Properties of Irrational Numbers:
(7) There are infinitely many irrational numbers between any two rational numbers.
(if) The collection of irrational numbers is dense everywhere, i.c.,“Between two irrational numbers a and b with a < b, there
lies at least one irrational number and hence an infinite number of irrational numbers.”
U Decimal Expansion of Irrational numbers:
Non-Terminating, Non-Repeating Decimal: A non-terminating, non-repeating decimal is a decimal number that continues
endlessly, with no group of digits repeating endlessly. Decimals of this type cannot be represented as fractions, and as a result
are irrational numbers.

Examples:
(i) mis a non-terminating, non-repeating decimal.
n=3.101 592 653 589 793 238 462 643 383 279 ...
(i) e is a non-terminating, non-repeating decimal.
e =2.718 281 828 459 045 235 360 287 471 325 ...
Note:

(1) 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.

(il) Non-terminating, non-repeating decimals can be easily created by using a pattern.
Examples:
(i) 0.10100100010000100000100000010000000 ...
(i) 280121122111222111122221111122222111111222222 ...
U] Representation of irrational numbers on number line:
Example: Representing /10 on the Number Line
Step 1: Understanding \/E
O /10 is the positive number that, when multiplied by itself, gives 10.
U Its approximate value is 3.16227..., which is non-terminating and non-repeating.
Step 2: Geometric Construction

We can use the Pythagorean theorem to locate /10 on the number line.
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(a) Draw the Number Line: Start with a horizontal number line marked with integers (0, 1, 2, etc.).
(b) Construct a Unit Square: From 0, move to 3 on the number line. This segment from 0 to 3 is of length 3.
At the point 3, draw a perpendicular line upwards of length 1, forming a vertical side of a square.

Complete the square by drawing a horizontal line back to the y-axis and a vertical line down to 0.

(c) Draw the Diagonal: The diagonal of this unit square from 0 to the opposite corner has a length of +/ (32 + 12) =410 by the Pythagorean
theorem.

(d) Transfer the Diagonal to the Number Line: Using a compass, place the needle at 0 and the pencil at the end of the diagonal (the
corner of the square). Swing an arc that intersects the number line. The point of intersection is /1 from the origin.

o

I Real Life Applications

U Measuring Speed in Cars: When you’re in a car, the speedometer shows how fast you’re going. Engineers use 7t to measure how
fast the wheels turn, which helps calculate the car’s speed. This is why speedometers work so accurately—they’re designed with
the number like 7 in the background.

U For Construction: Builders use rational numbers, like 2.5 meters, to measure wall lengths. However, for things like diagonal

supports in square structures, they use irrational numbers like 2 , (about 1.414). Additionally, when working with round objects
like pipes and arches, they rely on the irrational number n (approximately 3.14159) to get accurate measurements.

U For Finance and Economic Models: Simple interest rates, like 5% (written as 5/100), use rational numbers for calculations.
On the other hand, for more accurate predictions in finance, especially with continuous growth, irrational numbers like e (about
2.71828) are used in advanced models to calculate growth over time.
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U In technology: Computers store data in exact amounts, like 1920x1080 pixels, using rational numbers. However, for securing
digital communications, encryption algorithms like RSA use irrational numbers, such as V2 and m, to protect information and keep

it safe.

I Different Problem Types

Type I: Finding Rational Numbers Between Two Given numbers

Method-1: Find five rational numbers between 1 and 2

Solution:

Step I: To find a rational number between two numbers r and s, add » and s, then divide by 2.
1+2 3

Here, we find the midpoint between 1 and 2. = — = 5

3
Step I1: The number 5 is between 1 and 2. We can continue this process to find additional rational numbers.

3 3
Step I1I: To find more numbers, take the midpoint between 1 and 5 and between 5 and 2.

3 3
l+5 5 5+2 7

2 4’ 2 4
Step I'V: Repeat this to find additional rational numbers.

) 351113 7
The five rational numbers between 1 and 2 are —, —, —, —, —.

Example: Find three rational numbers between 2 and 3.
Solution: To find rational numbers between 2 and 3, we can use the midpoint method repeatedly.
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. S 2+3 5
First, find the midpoint between 2 and 3: R

5
24— 9
Next, find another rational number by taking the midpoint between 2 and > : > Z_ 1
5 ERERY
Finally, find one more by taking the midpoint between 5 and 3: 2 > "7
. 59 11
The three rational numbers between 2 and 3 are s
- . 4 3
Method-2: Finding 3 Rational Numbers Between F and 5
Solution:
Step I: Make Denominators the Same
Find LCM of 7and 5 — 35
c it both fracti 4 (4x5) 203 (3x7) 21
n ractions: — = =—,== =—

ONVErt DO HACtOns: 0 = 735) " 35°5  (5x7) 35
Step II: Increase the Denominator:
Si 0 d21 ti Itipl tor & d inator by 4 (3 + 1) t t ‘20_80 21_84

ince -~ and 7 are consecutive, multiply numerator & denominator by ( ) to create more gaps: 35 140° 35 140
Step III: Pick 3 Numbers Between Them
N h 3 fractions bet 50 d iad h as:

ow, we can choose any 3 fractions between - and 7, such as:
8182 41 8

140" 140 70 Stmhfied) oo
Hence, Three rational numbers between = and > are ~-yx,—

ence, Three rational numbers between - and 7 are -7 = o

2
Example: Find 2 rational numbers between 3 and 5
) 2 10 4 12

Solution: Convert to common denominator (LCM of 3,5 = 15): 3 = 55 = I

Multiply numerator & denominator by 2 to create more gaps:

lo_20 12 24
15 30 15 30

a2
Select 2 numbers between them: 30° 30
. 2 21 22
Hence, Two rational numbers between — and — are — and —.
3 5 30 30

Type ll: Locating Irrational Number on the Number Line

Locate \/E on the number line.

Solution:
Step I: Draw a number line with 0 and 1 marked clearly.

Step II: At point 1, draw a perpendicular line upwards of length 1 unit (creating a right angle).

Step I11: Connect this new point back to 0 to form a right-angled triangle. The hypotenuse will be /(1> +1%) = V2 units long.

Step IV: Using a compass: Place the needle at 0 and stretch the pencil to the hypotenuse end-point. Draw an arc that intersects the
number line
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The intersection point is exactly V2 (=1.414) on the number line.

Example: Locate 3 on the number line.

Solution: Construct a number line and mark a point O, representing zero. Let point A represents 1 as shown in Figure. Clearly, OA = 1
unit. Now, draw a right angled triangle OAB in which AB = OA =1 unit.

Using Pythagoras theorem, we have
OB?>=0A?+AB?=12+1?
—O0B2=2 = OB=12
Taking O as centre and OB as a radius draw an arc intersecting the number line at point P.
Then P corresponds to 2 on the number line. Now draw DB of 1 unit length perpendicular to OB. Then using Pythagoras theorem, we have
OD? = OB? + DB?
—op2=(V2) +12=2+1=3 = OD=+3

Taking O as centre and OD as a radius draw an arc which intersects the number line at the point Q. Clearly, Q corresponds to V3.

Qb

Type lll: Expressing a Recurring Decimal as a Fraction
Express 0.3333 ... in the form 4 , where p and ¢ are integers and ¢q = 0.
q

Step I: Let x =0.3333...
Step I1: Multiply both sides by 10 to shift the decimal: 10x =3.3333...
Step II1: Recognize that 3.3333... = 3 + x because x = 0.3333...

So we can rewrite the equation as: 10x =3 + x

Step I'V: Subtract x from both sides to isolate x: 10x —x=3 = 9x=3

1
Step V: Divide both sides by 9 to solve for x : x = 9 = 3
1
Thus, 0.3333... = 3 represented in the form P , where p and ¢ are integers and g # 0.
q

Example: Show that 0.2353535... = 0.235 can be expressed in the form £ , where p and ¢ are integers and q = 0.
q

Solution: Let x = 0.235. Over here, note that 2 does not repeat, but the block 35 repeats. Since two digits are repeating, we multiply
x by 100 to get

100 x = 23.53535...

233 233

So, 100 x=23.3 +0.235353...=233+x=99x=233=99x= To =X7 %
5o
Hence, 0.235 990
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I Multiple Choice Questions

1.

Sol.

Sol.

Sol.

Sol.

. Which of the following is irrational?

CONCEPT BASED SOLVED EXAMPLES

(1m)

Every rational number is:
(Re) (KVS 2024) (NCERT Exemplar)
(a) anatural number (b) an integer

(c) areal number (d) a whole number

A rational number is any that can be expressed in the form

£ , where p and ¢ are integers and ¢ # 0.
q

Rational numbers include integers, fractions, and terminating
or repeating decimals, but not all rational numbers are natural
numbers, integers, or whole numbers.

However, every rational number is part of the real numbers,
which include both rational and irrational numbers.

If p is prime number, then +/p is a: (4n)
(b) whole number

(d) natural number

(a) irrational number
(¢) real number

A prime p is a natural greater than 1 that is divisible only by
1 and itself.

The square root of a prime number \/; is not a perfect
square, as p cannot be expressed as the square of any integer.

Since /P cannot be expressed as a ratio of integers, it is
an irrational number.

(Un)
(a) 0.01 (b) 0.0146

(c) 0.014232323... (d) 0.1498325...

0.01 is a terminating decimal, so it is rational.

0.0146 is a non-terminating recurring decimal, so it is rational.
0.014232323.... . This is a non-terminating decimal with
a repeating pattern (23 repeats). Any repeating decimal is
rational.

0.1498325.... . This is a non-terminating and non-repeating
decimal. Such numbers are irrational.

. The product of any two irrational numbers is

(Re) (NCERT Exemplar)
(a) always an irrational number
(b) always a rational number
(c) always an integer
(d) sometimes rational, sometime irrational
Sometimes rational, sometimes irrational.

The product of two irrational numbers is not always an
irrational number. For example:

\/5 X \/5 =2, which is a rational number.
However, V2 x3 = J6 , which is an irrational number.

@ CBSE Crass —IX MATHEMATICS

12

Sol.

Sol.

Sol.

Sol.

Sol.

. The decimal expansion of \/5 is:

. Every point on a number line represents:

. If x=10.232323... and y = 0.22222... then x + y =

(Re)
(a) terminating

(b) non-terminating recurring

(c) non-terminating non-recurring

(d) none of these

J5 is an irrational number because 5 is not a perfect
square.

The decimal expansion of any irrational number is non-
terminating and non-recurring.

Thus, the decimal expansion of V5 does not terminate and
does not repeat.

. An irrational number between 1 and 5 is: (An)
(a) 21 (b) g © n+l  (d n-1

27: Greater than 5, not between 7 and 5.
i
5 : Less then 7, not between 7 and 5.

n+ 1: Lies between mand 5 (t + 1 = 4.14) and is irrational.
Correct.
1 — 1: Less than 7, not between 1 and 5.

(Re)
(b) integers
(d) all of these

(a) aunique real number
(c¢) rational number

Every point on the number line represents a unique real
number because the number line includes all rational and
irrational numbers, ensuring one-to-one correspondence
with real numbers.

(4p)

(a) 0.45 () 045  (¢) 043 (d) 0.45
Write x=0.23 and y = 0.2.
Add directly using decimals:

x+y=0.232323... +0.222222... = 0.454545...

Recognize 0.454545... = 0.45.

. Which of the following is an irrational nu+6mber? (4n)

(@) 0.0909009.... (b) 22/7
(c) 0.25 d 3

(a) This is a repeating decimal, and repeating decimals can
be expressed as fractions.

1
For example, 0.090909... = e which makes it a

rational number.

(b) This is a fraction and can be expressed as the ratio of

2
two integers. Hence, — isa rational number.



1
(c) This is a terminating decimal and can be written as 1

Therefore, 0.25 is a rational number.

(d) The square root of 3 is an irrational number. As 3 is
a prime number and square root of a prime number is
alsways an irrational number.

10. A rational number between \/5 and /3 is
(Un) (NCERT Exemplar)

V2+43 ® V2.3

@ 2 2

© L5 @ 18

The square roots V2 ~ 1.414 and /3 ~ 1.732 have their
approximate values in the range (1.414, 1.732).

Sol.

Among the given options:

V2 +43 .
2

is not rational because it involves square roots in

its expression.

V2.3
2

is also not rational for the same reason.

1.5 is arational number, and it lies between 1.414 and 1.732.

. A student represents an integer 8 as 8/. Which of the

following is true about the integer?  (Re) (CBSE QB)

(a) It is an irrational number as it is in the form p/q where
q#0.

(b) Itis arational number as it is in the form p/q where g # 0.

(c) It is not a rational number as rational number is in the
form p/q where g # 1.

(d) 1t is not an irrational number as irrational number is in
the form p/g where ¢ # 1.

Sol. Rational Numbers are those numbers which can be expressed

as a fraction p/q where p and g are integers and ¢ # 0.

Irrational Numbers are those Numbers which cannot be
expressed as simple fractions p/q (where g # 0).

Hence, 8 is rational because it can be written as p/q (like

8/1) with ¢ # 0.
Answer Key
@ 11
) o1 ®) 6 (») 8 ) L ) 9
() ¢ ®) v ») ¢ ») ¢ ®) 1
I Assertion and Reason (1M)

Direction: In the following questions, a statement of Assertion
(A) is followed by a statement of Reason (R). Mark the correct
choice as.

13

(a) Both Assertion (A) and Reason (R) are true, and Reason (R)

is the correct explanation of Assertion (A).

Both Assertion (A) and Reason (R) are true, but Reason (R)
is not the correct explanation of Assertion (A).

Assertion (A) is true, but Reason (R) is false.
Assertion (A) is false, but Reason (R) is true.

(b)

(©)
(d)

1. Assertion (A): Sum of 2 and J3 is anirrational number.

Reason (R): Sum of any two real numbers is always
irrational number. (Re)

Assertion (A): The sum of 2 and J3 is an irrational
number. This is true because 2 is a rational number, V3 s
an irrational number, and the sum of a rational number and
an irrational number is always irrational.

Sol.

Reason (R): The sum of any two real number is always
an irrational number. This is false because the sum of two
real numbers can be rational or irrational depending on the
numbers (e.g., 2 + 3 =5, which is rational).

Assertion (A) is true, but Reason (R) is false.

2
2. Assertion (A): Three rational number between 3 and
3 9 10 d 11
5 are 50° 20 an 20"
Reason (R): A rational number between two rational
+q

numbers p and ¢ is P (Ev)
. 2 3
Sol. Assertion (A): Three rational numbers between 3 and 3
ol
are -y =y, and .
Use the formula 2 ;—q :
2_8 312
Letp—5—20 andc]—5 0
8,12
First midooint: 259 — 20 20 _20_10
irst midpoint: —— > 20 20
S El' bet 2 d -
0, 5 lies between - and <.

11
Rational numbers % (before midpoint) and 20 (after

2 3
midpoint) also lie between 3 and 3

10

9 11 . .
Thus, 2—0, 20" and 2—0 satisfy the assertion.

Assertion (A) is true.
Reason (R): A rational number between two rational
+

numbers p and g is P79 Reason (R) is true.

Both Assertion (A) and Reason (R) are true, and Reason (R)
is the correct explanation of Assertion (A).
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3.

Sol.

Sol.

Assertion (A): 2 + 36 is an irrational number.

Reason (R):Sum of a two irrational numbers is always
an irrational number. (Un)

Assertion (A): 2 + 36 is an irrational number.

2 is a rational number, and 36 isirrational because V6 is
irrational and multiplying it by 3 doesn’t change its nature.
The sum of a rational number (2) and an irrational number
(3\/g ) is always irrational.

Hence, Assertion (A) is true.

Reason (R): The sum of two irrational numbers is always
an irrational number.

This statement is false, as the sum of two irrational number
can sometimes be rational.

For example, V2 + (—\/5 ) =0, which is rational.
Hence, Reason (R) is false.
Assertion (A) is true, but Reason (R) is false.

Assertion (A): Every integer is a rational number.
Reason (R): Every integer ‘m’ can be expressed in the

form % (Re) (KVS 2023)

Assertion (A): Every integer is rational number.
This statement is true because rational number are defined

as numbers that can be expressed in the form s , where p
and ¢ are integers, and g # 0. Every integer m can be written
as ? , which satisfies this condition.

Reason (R): Every integer m can be expressed in the form ? .

This statement is also True, as it explains why integers are
rational numbers.

Both Assertion and Reason are true, and Reason is the
correct explanation of Assertion.

Answer Key

(®) v ) ¢ (4 ® 1

I Subjective Questions

| Very Short Answer Type Questions (1or 2 M)

1. Find a rational number between 3 and 4. (Ev)
r+s .

Sol. We know that, - is between 7 and s. (I M)

@

Therefore, a rational number between 3 and 4 is

3+4 7

2 2

(3<z<4)
2

CBSE Crass —IX MATHEMATICS
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Sol.

W

Sol.

Sol.

Sol.

Sol.

1
. Find an irrational number between — and ;

Hence, % (=3.5) is a rational number between 3 and 4. (I M)

3 7 4
5=35

3 5
. Represent (i) 2§ and (ii) — 17 on the number line. (Un)

e
(i) +—t e zi s (M)
4[]
(i) ) : X 0 1 2 (1)
. % a rational number or not? (An)
% _ \/9;8 _J® =7 (1 M)

o . . 7
So, it is a rational number because 7 can be writen as 1

which is the 2 from, where ¢ # 0. (IM)
q

. Is the product of two irrational numbers always

(Re)
(1 M)
For example, \/g X f = /25 =5isrational and \/5 X \/g =
J15 s irrational. (IM)

irrational? Justify your answer.

No; sometime rational, sometimes irrational.

2

(Un) (NCERT Intext)

Since,

1

— =0.142857142857142857.... = 0.142857

=0.285714

NI

(2 M)
To find an irrational number between % and % we find

a number which is non-terminating non-recurring lying

between them. (% M)
Hence, an irrational number between — and = is
0.150150015000150000... (IM)

. Find a different irrational numbers between the rational

numbers ; and H (Un)
Since,
% ~(.714285 ~ 0.714285714285...
9 I
—~081~0.81818181818]1...
11 (% M)



5 9
To find an irrational number between 7 and ﬁ we find

a number which is non-terminating non-recurring lying

between them. (72 M)
5 9

Hence, an irrational number between 7 and 11 is

0.72072007200072000... (I M)

7. Show that 0.2353535... = 0.235 can be expressed in the
form p/q, where p and q are integers and g # 0.

(Un) (KVS 2024)
Letx=0.235
Separate the repeating part: x = 0.2 + 0.035, let y = 0.035

Sol.

Multiply y by 10: 10y = 0.35 .. ()
Multiply y by 1000: 1000y = 3535 ... (ii) (I M)
from equation (if) — (i)
35
= 1000y —10y=35 = 990y=35 = Y= 590
Substitute y back infox :x, = 0.2+ —o = 0 4 2>
uostitute y back 1nto x : x, . 990 990 990
H 0.235= 233 1 M)
ence, 0. 990 (
| Short Answer Type Questions (2 or 3 M)

1. Find three rational numbers between g and g

(Ev) (NCERT Exemplar)

Sol. To find three rational numbers between them, multiply
numerator and denominator by 4 (3 + 1):

2 3 5x4 B @

7 Tx4 28

6 _6x4 24

7 Tx7 28 04
Now three rational numbers between % and % are
2122 ,
28728728 2 M)

2. Find three rational numbers between

(i) -1 and -2 (i) l and £ (Un)

10 100

Sol. (i) To find three rational numbers between them, multiply
numerator and denominator by 4 (3 + 1):

o, 8
4 4
. -4 -8
Now three rational numbers between — and = —
4 4
=56 7 i
are 2’33 4
(i1) Make denominatiors same LCM (10, 100) = 100
Now, both rational numbers, — = —— , ——
ow, both rational numbers, 10 100° 100

To find three rational numbers between them, multiply
numerator and denominator by 4 (3 + 1):

15

10 _ 40 11 _ 44
100 4007100 400

Now three rational numbers between ﬂ and ﬂ
4 42 8 400 400
S — 1

€ 4007400 400 (7% M)

3. Express 0.00323232... in the form p/q, where p and q are
integers and q # 0. (Cr) (NCERT Exemplar)

Sol. Letx =0.00323232...

Then, 100x = 0.323232... (1)
Also 10000x = 32.323232... ..(il) (I M)
Subtracting (i) from (ii), we get
10000x — 100x = 32.323232... — 0.323232... (I M)
= 9900x = 32

x= ot mx=—o (1 M)

9900 2475

4. Write 3/13 in decimal form and find what Kkind of decimal
expansion it has. (Cr) (NCERT Exemplar)

Sol. By long division, we have

0.230769230

13)3.0000000

78
120
~117
T30
26
40
-39
1 2 M)

(1 M)

% =0.230769 , non-terminating and repeating.

5. Locate \/E on the number line.
(Cr) (NCERT Exemplar)

Sol. Locate /13 on the number line.
We write 13 as the sum of the squares of two natural
numbers: 13 =9 +4 =32+ 2?2
On the number line, take OA = 3 units.
Draw BA =2 units, perpendicular to OA. Join OB (see Fig.).
(I M)
By Pythagoras theorem.

OB =13

Using a compass with centre O and radius OB, draw an arc
which intersects the number line at the point C. Then, C

corresponds to J13.

Number Systems @
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) 0 3 A C 2 M)
| Long Answer Type Questions (4 or 5 M)

3 4
1. Find five rational numbers between — and —

5

(Cr) (NCERT Intext)

Sol. Rational number between a and b = % (a+b)

3
Rational number between g and

7 7

= X — = —

2 5 10

. 7
Rational number between — and E

13 7 1647 1
= | Z+—|==| —|==x
2(5 10) 2( 10 ) 2

7 4
Rational number between B and g

(7 4 1(7+8 1
==l —=+=|=2| — | = =x
2{10 5 20 10 2

3 13
Rational number between g and —

20
l§+£ 1(12+13
2105 20/ 20 20

1 25
X

1,2 2.5
2720 40 3

. 3
and rational number between Z and —

l§+f 1(15+416) 1
“214 5] 21 20 ) 2

4_ 13,4
5 2055

5
Hence, Required rational numbers are —, —, —, —

2. Represent 2 + V3 on number line.

(M)
B_1B ;
10 20 (M)
L_L_3,
10 20 UM

I M)
4
DEL ] B
20 20 UM
13 7 3 31
820°10° 4 40

(Un)

Sol. On the number line /, mark the points O, A, B and C such

that OA = AB = BC =1 unit.

Draw CD L / such that CD = 1 unit. Join BD.

oto

>4

1 unit

@ CBSE Crass —IX MATHEMATICS

(2 M)

16

Sol.

In ABCD, BD = /I’ +1* = /2 units (I M)
At D, draw ED L BD, such that DE = 1 unit.

Join BE.

InABED, BE = 4(v2 ) +12 =3 wnits (1 M)

Taking B as centre and BE as radius, draw an arc intersecting
line / at F.

\/5 units
OB =2 units, BF = \/g units
OF = OB + BF = (2 + /3 ) units

BE=BF =

Here,

Here, Point F Represent (2+ \3) an number line. (I M)
3. Find six rational numbers between 3 and 4. (Cr)
I. A rational number between 3 and 4 is
1
—3+4) = 7 ie., 3<Z<4
2 2
Now, a rational number between 3 and % is
1 7y_13 13 7
—|3+<|=—ie,3<=2<=<4 1
2( 2) 4le,3<4<2< (I M)

A rational number between % and Z is

3. 7y 27,
NV —?z.e 3<

A rational number between % and 4 is

1(7 15
—|=+4]| = ;
2(2 J 1 ie,3<—

A rational number between % and E is

13 27 17
—<—<—<4 (1
4 8 2 (14)

13 27 7 15
<—<—-—<—<4 (1
4 8 2 4 (1 4)

1(7 15 29 13 27 7 29 15
Tzt =—ie,3<—<—<-<—<—<4
2102 4 8 4 8 2 8 4

A rational number between E and 4 is
4

1(15

— =+

21 4

Hence, 6 rational numbers between 3 and 4 are
13 27 7 29 15

(1 M)

31 13 27 7 29
e,3<—

= —_— 1L

4 15
= <—<—<—X<
8 4 8 2 8 4

<2<4
8

(1 M)

. Write the following in decimal form and say what kind
of decimal expansion each has: (Ev)
36 .
0 — @ —
100 1
Gif) 41 v >
8 3
2
v =
11



. 36
Sol. (i) 100

Decimal Form: ﬁ =0.36
100

Decimal form % =0.23076923 .... = 0.230769 (I M)

Type of Expansion: Non-terminating recurring decimal

2
) —
Type of expansion: Terminating (ends after 2 decimal 11 0.1818
places) (I M) 1 20
1 —11
(if) m 90
0.0909 = 8§0
11 1.00 -1
= 90
-99 )
1
. 1 — : 2 T
Decimal Form: - — (09 Decimal Form: n- 018
11 . o :
Type of Expansion: Non-terminating repeating Type of ]‘Expza.nsmr}: Non-terminating repeating
(repeats “09” infinitely). (1 M) (repeats ‘18’ infinitely). (1 M)
133 4
(iit) 4§ == 5. Express the following in the form ; , where p and q are
3 % intege_rs and q = 0. _ (Ev) (NCEE Intext)
32 @) 0.6 @) 0.47 @#ii) 0.001
9 Sol. (i) 0.6 (Repeating: 0.6666...)
%(6) Let: x=0.6 (D)
0 Multiply by 10, 10x = 6.6 ...(if)
—_48 Equation (ii) — (i)
= 10x—x=6.6-006 (% M)
Decimal Form: 33 =4.125 =>9%x=6
8 6 2
= X=—=—
Type of Expansion: Terminating (ends after 3 decimal 9 3
place). (I M) Hence, 0.6 :% (I M)
o3 _
@iv) ') (i) Let x = 4.47
0.23076923. . x =10;4177Z <t e doct e - (0
13 Multiply by 10 to shift the decimal point
3'32000000 10x=4.777 ... (if)
— Multiply eq. (i) by 100 to shift the repeating part
40 100x = 47.777 .. (iii)
—39 Equation (iii) — (ii)
10 = 100x — 10x=47.777 ... -4.777 ... I M)
—00 = 90x =43
100 e 43
—91 90
= 43
90 Hence, 4.47 =— (I M)
_78 90
120 (7ii) Let: x = 0.001 ()]
117 Multiply by 1000 (since the repeating part has 3 digits):
20 1000x = 1.001 .. (ii)
_26 Equation: (i7) — (i)
40 — 1000x — x = 1.001 — 0,001 = x=——
-39 1 999
Hence, 0.001=—— (172 M)
1 999
7 Number Systems @)



General Instructions:

Read the following instructions carefully and follow them:
(i) This Question Paper has 5 Sections A, B, C, D, and E.

(ii) All Questions are compulsory. However, an internal choice in 2 Questions of 2 marks, 2 Questions of 3 marks and 2 Questions of

5 marks has been provided. An internal choice has been provided in the 2 marks questions of Section E.

(iii) Draw neat figures wherever required. Take © = 22/7 wherever required if not Stated.

SECTION - A

Q 1-20 are multiple choice questions. Each question is of 1 mark.

1.

10.

Which of the following is irrational?
(a) 0.14 (b) 0.1416 () 01416 (d) 0.4014001400014...
Express y in terms of x in the equation 5x — 2y = 7.
@ _5x=7 ®) _T7-5x © _Tx+5 @ _ Sx+7
@I Y 9r= YT
P(5,—7) be a point on the graph. Draw the PM L y-axis. The coordinates of M are
(@) (0,-7) (b) (0,0) (¢) (7,0 (@) (-7,5)
In a frequency distribution, the mid value of a class is 10 and the width of the class is 6. The lower limit of the class is
(a) 6 (b) 7 (c) 8 (d) 12
Which of the following point does not lie on the line y — 2x — 3 = 0?
(@) (=5,-7) () (-1, 1) () 3.9 (@ 3,7
The total number of propositions in the Euclid’s Elements is
(a) 460 (b) 465 (c) 32 (d) 13
1
After rationalising the denominator of ﬁ , we get
2
(@) % (b) N () 22 (d) None of these
The quadrilateral formed by joining the mid-points of the sides of a quadrilateral PORS, taken in order, is a rectangle, if
(a) PORS is arectangle (b) PORS is a parallelogram
(¢) diagonals of PORS are perpendicular (d) diagonals of PORS are equal
Find whether (1, 1) is the solution of the equation x — 2y = 4 or not?
(a) Yes (b) No (¢) Cannot be determined  (d) None of these

The equation x = 7, in two variables, can be written as
(a) 1x+1y=7 b)) 1x+0y=7 (c) Ox+1y=7 (d) 0x+0y=7



11.

If given that AABC = AFDE and AB =5 cm, B =40° and 4 = 80°. Then which of the following is true?
(@) DF=5cm, ZF = 60° (b) DF =5 cm, ZE = 60° (¢) DE=5cm, ZE=60° (d) DE=5cm, £D = 40°

12. How many linear equations in x and y can be satisfied by x =1 and y = 2?

(a) Only one (b) Two (¢) Infinitely many (d) Three

13. In figure, BC is a diameter of the circle and ZBAO = 60°. Then £ADC is equal to

14.

15.

16.

17.

18.

D
(a) 30° (b) 45° (c) 60° (d) 120°
The product 3/2-4/2-%/32 equals
(@) N2 (b) 2 © ¥2 @ 32

The cost of 2 kg of apples and 1 kg of grapes on a day was found to be I160. A linear equation in two variables to represent the
above data is
(@) x—2y=160 (b) 2x+y=160 (¢) x+y=160 (d) 2x—y=160
In triangles ABC and PQR, AB=AC, Z/C = /P and ZB = ZQ. The two triangles are
(a) isosceles but not congruent (b) isosceles and congruent
(c) congruent but not isosceles (d) neither congruent nor isosceles
To draw a histogram to represent the following frequency distribution:
Class interval 5-10 10-15 15-25 25-45 45-75
Frequency 6 12 10 8 15

The adjusted frequency for the class 25-45 is
(a) 6 (b) 5 (c) 2 (d) 3

The total surface area of a cone whose radius is % and slant height 2/ is

(@) 2+ 1) (b) nr(l+§j (© mr(l+7) (d) 2nrl

DIRECTIONS: In the question number 19 and 20, a statement of Assertion (A) is followed by a statement of Reason (R). Choose the
correct option out of the following:

(@)
(b)
(©
(d)
19.

20.

Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of (A).

Both Assertion (A) and Reason (R) are true but Reason (R) is not the correct explanation of Assertion (A).
Assertion (A) is true but Reason (R) is false.

Assertion (A) is false but Reason (R) is true.

Assertion (A): The perimeter of a right angled triangle is 60 cm and its hypotenuse is 26 cm . The other sides of the triangle are
10 cm and 24 cm. Also, the area of the triangle is 120 cm?.

Reason (R): (Base)? + (Perpendicular)? = (Hypotenuse)?

Assertion (A): A linear equation 2x + 3y = 5 has a unique solution.
Reason (R): A linear equation in two variables has infinitely many solutions.

SECTION - B

Section-B consists of 5 questions of 2 marks each.

21.

Find the area of a triangle, two sides of which are 8 cm and 11 ¢cm and the perimeter is 32 cm.
C

11 cm 8 cm

@ CBSE CLass—IX MATHEMATICS 274
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