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PREFACE

Preparing this ‘Mathematics Part - I’ book was a rollercoaster ride. We had a plethora of ideas, suggestions and
decisions to ponder over. However, our basic premise was to keep this book in line with the new, improved syllabus and
to provide students with an absolutely fresh material.

Mathematics Part - I covers several topics in the areas of numbers, algebra, commercial mathematics and data
handling. The study of these topics requires a deep and intrinsic understanding of concepts, terms and formulae. Hence,
to ease this task, we present ‘Std. IX: Mathematics Part - I’ — a complete and thorough guide, extensively drafted to
boost the confidence of students.

For better understanding of different types of questions, topic-wise distribution of textual questions and practice
problems has been provided at the beginning of every chapter. Before each practice set, short and easy explanation of
different concepts with illustrations for better understanding is given. Solutions to textual questions and examples are
provided in a lucid manner.

‘Multiple Choice Questions’ based on each chapter facilitate students to prepare for competitive examinations.

‘Additional problems for practice’ includes additional unsolved problems for practice to help the students sharpen
their problem solving skills. ‘Solve examples’ from textbook are included in this section.

‘Apply your knowledge’ covers all the textual activities and projects along with their answers.

Every chapter ends with a ‘Practice Test’. This test stands as a testimony to the fact that the child has understood
the chapter thoroughly.

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve
nearly missed something or want to applaud us for our triumphs, we’d love torhear from you.

Please write to us on: mail@targetpublications.org
A book affects eternity; one can never tell where its influence stops.

Best of luck to all the aspirants!

From,
Publisher

Edition: First

Disclaimer

This reference book is transformative work based on textual contents published by Bureau of Textbook. We the publishers are making this reference book which constitutes
as fair use of textual contents which are transformed by adding and elaborating, with a view to simplify the same to enable the students to understand, memorize and
reproduce the same in examinations.

This work is purely inspired upon the course work as prescribed by the Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune. Every care has
been taken in the publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or
damages caused to any person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the reference
book.

© reserved with the Publisher for all the contents created by our Authors.

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of
students.
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”)  Real Numbers

(Based on Practice Set 2.5)

Type of Problems Practice Set Q. Nos.
2.1 Q.1,2
Decimal form of rational numbers Practice Prqblems Q.1
(Based on Practice Set 2.1)
Problem Set-2 Q3
2.1 Q3
To express the recurring decimal in P Practice Problems
(Based on Practice Set 2.1) Q24
form
Problem Set-2 Q.2
2.2 Q.1,2,3,4
Irrational and real numbers Practice Pro.blems Q.1,2
(Based on Practice Set2.2)
Problem Set-2 Q4
2.3 Q.1,2
Surds, order of surds Practice Problems Q.1
(Based on Practice Set 2.3) |
2.3 Q.4
Simplest form of a surd, rationalizing Practice Problems Q5.8
factor (Based on Practice Set2.3) | =’
Problem Set-2 Q.5,6
Like surds, unlike surds 2.3 Q3
2.3 Q.6,7,8
Practice Problems
: . Q.3,6,7
Operations on surds (Based on Practice Set 2.3)
2.4 Q.1
Problem Set-2 Q.7
2.3 Q.5
Comparison of surds Practice Problems 02
(Based on Practice Set 2.3) |
2.3 Q.9
Practice Problems 04
(Based on Practice Set 2.3)
Rationalizing the denominator 2.4 Q.2
Practice Problems Q.1
(Based on Practice Set 2.4)
Problem Set-2 Q.8
2.5 Q.1,2
Absolute value Practice Problems
Q.1,2
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Chapter 2: Real Numbers

@ Let’s Recall

1.
1.

ii.

iii.

iv.

ii.

iil.

Set of numbers:

N = Set of Natural numbers
={1,2,3,4,...}

W = Set of Whole numbers
={0,1,2,3,4,...}

I = Set of Integers

={.,-3,-2,-1,0,1,2,3, ...}
Q = Set of Rational numbers

={Bp,q,el,q¢0}
q

R = Set of Real numbers
NcWclcQcR

Order relation on rational numbers:

P and ° are any two rational numbers, with

q s
q>0,s>0, then

If ps=qr, then 21
q S

Example: %z%, because 3 x 10=5x 6

If ps > qr, then 2> I
q S
3.2
Example: Z>§ , because 3 x 5>2 x4

prs <qr, then b

q S

Example: é<% ,because 1 x3<2 x5

Let’s Study

Properties of rational numbers

If a, b, ¢ are rational numbers, then

Property Addition Multiplication
1. Commutative | a+b=b+a axb=bxa
(a+tb)+c ax(bxc)
2. | Associative
=a+(b+c) =(axb)xc
3. | Identity at0=0+a=a |axl=1xa=a
1
4. | Inverse at+(-a)=0 ax —= l1(a=0)

@ Let’s Recall

Decimal form of Rational numbers:

The decimal form of any rational number is

1.

ii.

Terminating type or
Non-terminating recurring type

Examples:
Terminating type Non-ter.m Inating
recurring type
i:o_g 1=0.333...
5 3
=0.3
%=2.125 %=0.285714285714...
= 0.285714
45
—=175 x =0.58333...
6 12
= 0.583

If the prime factors of ‘q’ are any combination

of 2<0r 5 or both 2 and 5, then the decimal
p

q

form of the fraction = is of terminating type.

If the prime factors are other than 2 or 5, then
its decimal expansion is non-terminating and
recurring.

Let’s Study

To express the recurring decimal in P form

q

Count the number of recurring digits after decimal
point in the given rational number, and multiply it by
10, 100, 1000 accordingly.

Examples:

i

In 45 digit 5 is the only recurring digit.

Hence, to convert 45 in P form multiply it
by 10. !

il. Write 0.5 in % form.

Solution:
Letx= 0.5 ..
Multiplying both sides by 10,
10x= 5.5 ...(ii)

Subtracting (i) from (ii),
10x—x= 55— 0.5

21



Std. IX: Maths (Part - 1)

Ix=5

1. How to convert 2.45 in P form ?
q

(Textbook pg. no. 20)
Solution:

Letx= 2.43 ..(0)
Multiplying both sides by 100,
100x = 243.33 (i)

Subtracting (i) from (ii),

100x — x = 24333 — 2.43
99x =240.9

240.9
x =

99

Hence, to convert 2.43 in B form, we will
q

have to multiply it by 100 and not 10.

@ Practice Set 2.1

1. Classify the decimal form of the given
rational numbers into terminating and
non-terminating recurring type.

. 13 e 2
1. — 11. —
5 11
29 . 17
111. — 1v. s
16 125
11
V. —
6

Solution:
i 5=1x5=2"%5!

Since the denominator is of the form
2™ % 5", the decimal form of the rational
number will be terminating type.

Since the denominator is not of the form
2™ x 5", the decimal form of the rational
number will be non-terminating
recurring type.

fii. 16=2x2x2x2x1=2"x5°

Since the denominator is of the form
2™ x 5" the decimal form of the rational
number will be terminating type.

iv. 125=1x5x5x5=2"%5°

Since the denominator is of the form
2™ x 5" the decimal form of the rational
number will be terminating type.

Since the denominator is not of the form
2™ x 5" the decimal form of the rational
number will be non-terminating
recurring type.

2. Write the following rational numbers in
decimal form.

. 127 g 25
1. —_— 11. p—
200 99
.03 . 4
111. —_— 1V. —
7 5
17
V. —
8
Solution:
Lo 2T 2T 635 () s
200 2x100 100
12772 0,635
200
i 2 —002525...
99
25 _ o3
99
23
iil. 2 =3.285714285714....
2 _ 3285714
7
1v i = ﬁ = ﬁ :08
5 <2 10
408
5

ol _1mxas 2125, o

§  sx125 10
17 _»125
8

3. Write the following decimal numbers in

P form.
q
i 0.6 i 0.37
iii.  3.17 iv. 15.89
V. 2.514

Solution:

L Letx= 0.6 ..(0)

Multiplying both sides by 10,

22
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Chapter 2: Real Numbers

10x = 6.6 ..(ii)

Subtracting (i) from (ii),
10x —x= 6.6 —0.6
Ox=6

_ 6 3x2

xX=—=
9 3x3

Letx=0.37
Multiplying both sides by 100,

100x = 37.37 (i)

Subtracting (1) from (ii),
100x —x=37.37 —0.37

99x =37
37

Letx=3.17
Multiplying both sides by 100,

100x = 317.17 - Gi)

Subtracting (i) from (ii);
100x —x=317.17-3.17
99x =314

Let x =15.89
Multiplying both sides by 100,

100x =1589..89 (i)

Subtracting (1) from (ii),
100x —x =1589 .89 —15.89
99x = 1574
1574
==
99

V. Letx=2.514 ..(d)
Multiplying both sides by 1000,
1000x =2514.514 ..(ii)

Subtracting (i) from (ii),
1000x —x =2514.514—2.514
999x = 2512

2512

999

2512

999

@ Let’s Recall

To represent irrational numbers on a number
line:

2.51

Example: Represent /2 on the numberline.
Solution:
In AOAB,
m/0OAB = 90°
By Pythagoras theorem,
(OB)’ =(OA) + (ABY
(OB)’ = (1)* + (1)’
(OBy’ =2
OB = /2 units
... Taking square root of both sides]

Steps of construction:

1. Draw a number line and take point A at 1.
ii. =~ Draw AB perpendicular to the number line
such that AB = 1 unit.

iii.  With O as centre and radius equal to OB, draw
an arc to intersect the number line at C.

<
<

-1

Let’s Study

Irrational and real numbers

=)@}

1. Irrational Number:
The number which is not rational is called
irrational number. The set of irrational numbers
is denoted by Q.

Example: \/3, \/g, 2+\/§, T, —\/g, -5

etc. are irrational numbers.

Decimal form of irrational numbers:
The decimal form of an irrational number is of
non-recurring and non-terminating type.

23



Std. IX: Maths (Part - 1)

%

Examples: i. J2=1.41421356...
l. J3=1.73205080...
iil. J5=2.23606797...

To show that+/2 is not a rational number:
Let us assume that 2 is a rational number.

a
Then, V2 = o where ‘a’ and ‘b’ have no

common factor other than 1 and b # 0.
a

2 = 5,
V2 .

numbers.
bV2=a
2b% = a?
b=

2

where ‘a’ and ‘b’ are co-prime

...(1) [Squaring both sides]

Since, 2 divides ‘az’, so 2 divides ‘a’ as well.
So, we write a = 2¢, where ¢ is an integer.
a’ = (2c)’ ...[Squaring both sides]
2b% =4¢? ...[From (i)]
b*=2¢?

2
a=2

2
Since, 2 divides ‘b>’, so 2 divides ‘b’.
2 divides ‘a’ and ‘b’ both.
‘a’ and ‘b’ have at least 2 as a common factor.
But this contradicts the fact that ‘a’ and ‘b’
have no common factor other than 1.
Our assumption that V2 is a rational number is
wrong.

J2 is not a rational number.

Properties of an irrational number:
L QEQ=C

ii. QxQ=Q

it Q+Q'=qQ’

iv. QIQ=QorQ’

V. QxQ =QorQ’

vi.. Q+Q =QorQ

Here, Q = Non zero rational number

Q' = Non zero irrational number

Real Number

1.

All rational numbers and all irrational
numbers together make the set of real
numbers.

QuUQ'=R
The set of real numbers is denoted by R.

Properties of order relation on Real numbers

1.

For any two real numbers a and b, only one of
the following relations holds good

1. a=b
1. a<b
ii. a>b

Ifa<bandb<c,thena<c
Ifa<b,thena+c<b-+c
Leta<b,

1. If ¢ > 0, then.ac <bc
. If ¢ <0, then ac > be

Examples: "a. 2<5,and3 >0
So2x3<5x%x3

b. 2<5,and -3 <0
L2x(-3)>5x%x(-3)

Square root of Negative number

I.

il.

1.

Remember This

iil.

The square root of a negative real number is
not-a real number.

Every point on a number line is associated
with a unique real number and every real
number is associated with a unique point on
the number line.

Every rational number is a real number, but
every real number may not be a rational
number.

The square root of 0 is 0.

@ Practice Set 2.2

Show that 4.2 is an irrational number.

Proof:

Let us assume that 4/2 is a rational number.
So, we can find co-prime integers ‘a’ and ‘b’
(b # 0) such that

4J_=%
b(4\/§)=a

32b°=a’ ... (1) [Squaring both the sides]

2

b=
32

Since, 32 divides az, so 32 divides ‘a’ as well.
So, we write a = 32¢, where c is an integer.

24



Chapter 2: Real Numbers

a’ = (320)2 ...[Squaring both the sides]
326> =32 x32¢"  ...[From (i)]
b’ =32¢’
= L
32
Since, 32 divides b%, so 32 divides ‘b’.
32 divides both a and b.

a and b have at least 32 as a common factor.

But this contradicts the fact that a and b have
no common factor other than 1.

Our assumption that 4+/2 is a rational number
is wrong.
442 is an irrational number.

Alternate Method:

Let us assume that 442 is a rational number .
So, we can find co-prime intergers ‘a’ and ‘b’
(b # 0) such that

4\/_=E
NS

4b

. . a . .
Since, a and b are integers, E is a rational

number and so /2 is a rational number.

But this contradicts the fact that 2 is an
irrational number.
Our assumption is wrong.

442 is an irrational number.

2. Prove that 3+/5 is an irrational number.
Proof:
Let us assumedthat 3++/5 is a rational number.

So, we can find co-prime integers ‘a’ and ‘b’
(b # 0) such that

a
3+\/§—€

a
5=223
Ehan

. . a :
Since, a and b are integers, 5 3is a

rational number and so /5 is a rational
number.

But this contradicts the fact that /5 is an
irrational number.
This contradiction arises because we have

Our assumption that 3+5 is a rational
number is wrong.

3++/5 is an irrational number.

3. Represent the numbers J5and 10 on a
number line.
Ans: i. In AOAB, mZOAB =90°

By Pythagoras theorem,
(OB)’ = (OA)’ + (AB)’
=@+ (1)
(OB)*=5
OB = /5 units.
... Taking square root of both sides]
B
2 V]J\
< 0 A >/
-1 0 1 24 3
5
ii.  In AOPR, mZOPR = 90°
By Pythagoras theorem,
(OR)’=(OPY’ + (PR)’
=@+ (1)
(OR)*=10

OR = /10 units.
...[Taking square root of both sides]

R
J1o
1
< © p + #l
0 1 2 34
Jio
4. Write any three rational numbers between

the two numbers given below.
1. 0.3and - 0.5

ii. —23and-2.33
iii. S52and5.3
iv. —4.5and—4.6
Ans: 1. -0.4,-0.3,02
ii.  —2.310,-2.320,-2.325
iii.  5.21,5.22,5.23
iv. —4.51,-4.55,-458

[Note: The above problem has many solutions.
Students may write solutions other than the
ones given]

Let’s Study

Root of positive rational number

1. If n is a positive integer and x" = a, then x is
the n™ root of a.
This root may be rational or irrational.
Example: 3* = 81
3 is the fourth root of 81.
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%

2. If n is an integer greater than 1 and if a is a
positive real number, and n™ root of a is X,

then it is written as x"=aor ¥a =x.

Surds

1. If a is a positive rational number and n" root
of a is x, and if x is an irrational number, then
x is called a surd. (Surd is an irrational root).
Examples:

1. J5 is a surd.
Here, 5 is a positive rational number, 2
is a positive integer greater than 1 and

J5 is an irrational number.

1. 38 is not a surd because /8 = 2, which
is not an irrational number.

2. Inasurd ¥/a the symbol </ is called radical
sign, n is the order of the surd and a is called
radicand.

3. Order of a Surd:

Surd %a is said to be of order ‘n’.
The surd of order 2 is called ‘quadratic surd’.

Examples:

1. V3 is a surd of order 2.
11. 3[7 is a surd of order 3.
1ii. 415 is a surd of order 4.

Simplest form of a surd

V32 = 16x2= V4 xJ2 =242
P _ it
9

ii. — =
9 3

Examples: 1.

Similar or like surds

The surds of the form py/a and q+/a , where ‘p’ and
‘q’ are rational-numbers, are called similar surds or
like surds.

Example: V3,43, %\/g are all like surds.

Remember This

1. In the simplest form of the surds if order of the
surds and redicand are equal, then the surds
are similar or like surds.

Comparison of surds

Similar surds can be compared by comparing the
radicands.

If Va and Vb are like surds, then

i Ja=+b ifa=b
ii. Ja>+b ifa>b
Ja<+/b ifa<b

Examples:
a. J5 <7 because 5<7
b. V21 >4/15 because 21 > 15
c. Compare 35 and /7

iil.

Solution:
3W5=9 x5 =45
Here, 45 > 7
Va5 > 7
3W5>47

Operations on like surds

Mathematical operations like addition, subtraction,
multiplicationand. division can be done on like surds.

Examples:

i 3349434 %ﬁ = [3+9+§j\5

(23

38\/7
=43
3

3¢§+9¢3+§J§=§J§

i, 85-45=(8-4)V5 =45

5\/§><7\/§ =5x7x ﬁxﬁ
=35x3=105

53x7+/3 =105
21\/’+3\/§:21\/§:21X2\/5:

iil.

iv. 14
W2 32
2148 + 32 =14
Rationalization of surd
1. If the product of two surds is a rational
number, then each surd is called the

rationalizing factor of the other surd.
Example:

V27 x 3 =81=9

3 is the rationalizing factor of +/27 .

2. Rationalization of denominator:
It is convenient to have the denominator of
any fraction as a real number. Rationalizing
factor of the surd is used to rationalize the
denominator.

26



Chapter 2: Real Numbers

Example: Rationalize the denominator % .
Solution:
i:ixﬁ ...[Multiplying the numerator
5 V5 s
and denominator by /5 ]
2 _2f
NCEE

1. There are some real numbers written on a
card sheet. Use these numbers and
construct two examples each of addition,
subtraction, multiplication and division.
Solve these examples.

(Textbook pg. no. 34)

Ans: 1. 92 +32 =122
i, 12-547 =12-547
iii. 25 x311 =655

25 _ 25x42 . 2410 _ 10

v, N2 NIXVZ VD VIO

9v2  92xv2 9x2 9

[Note: Students should prepare other examples
similar to the ones given and solve them.]
2. Follow the arrows and complete the chart
by doing the operations given.
(Textbook pg. no. 34)

Start
¥
NE)
Bx ¥ x2
46 |[«—| 243
1 +10v/6
146 |—— 142 |—| 28
+V3 x\/f 3
465 ﬁ 3145 LR 31
l+5
93

3. J9+16 2 9 + 16
Solution:
Jo+16 =25 =5
Vo+il6 =3+4=17
V9+16 9 ++/16

4.  J100+36 ? /100 + /36 (Textbook pg. no. 28)

Solution:

J100+36 = 136 = 2434
J100 ++/36 =10+ 6 =16
J100+36 #/100 + /36

From the above examples,

Ja+b =/a+/b

(Textbook pg. no. 28)

Remember This

1. Rationalizing factor of a given surd is not
unique.

Example: The rationalizing factors of /8 are

V2,242,5V2 , etc.

2. Laws of Surds:
Ifa;be Q,a,b>0and m,n,p € N, then

1. (Q/g)n=a ii. Va6 =ab
ﬁ:% T A )
v W= ovio Yar=(va)

iil.

@ Practice Set 2.3

1. State the order of the surds given below.

i. 7 i. 512
iii. 410 iv. 39
v. J18

Ans: 1. 3 il. 2
iii. 4 iv. 2
V. 3

2. State which of the following are surds.

Justify.
i /51 il. 16
. /81 iv. <256
. 22
v. /64 vi. =
7
Ans: 1. /51 is a surd because 51 is a positive

rational number, 3 is a positive integer
greater than 1 and /51 is irrational.
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5

ii.

416 is not a surd because 16 = 2,
which is not an irrational number.

/81 is a surd because 81 is a positive
rational number, 5 is a positive integer
greater than 1 and /81 is irrational.

/256 is not a surd because /256 = 16,
which is not an irrational number.

364 is not a surd because J64= 4,
which is not an irrational number.

22 . 22 . ..
- is a surd because £ is a positive
rational number, 2 is a positive integer

22, ..
greater than 1 and /7 is irrational.

3. Classify the given pair of surds into like
surds and unlike surds.

1.

iii.

V.

Solution:

J52, 5413 ii. 68,53
W18, 72 iv. 19412, 63
5422, 7433 vi. 55,475

J52 = Jax13 = 2413
J52 and 513 are like surds:

J68 = Jax17 =217

J68 and 543 are unlike surds.

418 = 4x\[9x2. = 4x32 = 1242
418 and 72 are like surds.

19V12 = 19x4f4x3 = 19x2/3 = 3843

1912 and 6+/3 are like surds.

V75 = [25x3 = 53

5J5 and /75 are unlike surds.

4. Simplify the following surds.

1.

iii.

V.

Solution:

1.

ii.

V27 ii. /50

V250 iv. 112
168

V27 = Jox3 = 33

iii.  +250= \/25x10 = 510
iv. 12 = fi6x7 = 47
v.  A168 = f4x42 = 242

S. Compare the following pair of surds.
i 2,583 ii. 247, 274
iii. 247, V28 iv. 55472
V. 442,92 vi. 53,9
vii. 7,245

Solution:
i. W2 =49 x 2 = o8
53 =25 x\B. = 75
Since, 98> 75
J9g > /75

W2 > 53

. Since, 247 < 274
247 < /274

iii. 27 =4 xJ7 =428
Since, 28 =28

V28 = 28
27 =28

iv. 5J5 = V25 x 5 = 125
72 =49 x 2 =98

Since, 125>98
J125 > /o3

5V5 > 72

V. 442 =16 x J42 = J672
92 = Bl x V2 = Jie2

Since, 672> 162
V672 >A/162

412 > 92

vi. 53 =425 x 3 =475
9= 81
Since, 75 <81
J75 < 81

vii. 7= 49
25 =4 x5 =420
Since, 49 > 20
V49 > 20

7> 25

28
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6. Simplify.
i 53+8S3

ii. 95 — 45 + 125
iii. 7448 — V27 -3
iv. ff§ﬁ+2ﬁ

Solution:

i 53483 =(548)43 =133
5V3 +8/3 =133

ii.  9J5 — 45 + 125
=95 — 45 + [25x5
=95 — 45 + 55
=(9-4+5)5
=105
95 — 45 + V125 = 1045

iii. 7448 — 27 — 3

7J16x3 — \ox3 =3

=7x43 — 33 -3
=283 — 33 -3
=(28-3-1)3
=243

748 — V27 — 3 =243

iv. 7 - zﬁ + 2.7
= (1—%+2j\ﬁ
= (3—%}/7

5

Vi 27 P27 - 2

5

7. Multiply and write the answer in the
simplest form.

1. 3\/§ X \/ﬁ

i, 312 x 715

iii. 38 x5

iv. 548 x 248

Solution:

i. 312 x 18 =3 x f4x3x~/9%x2
=3x23x32
= 18J6

312 x /18 = 186

ii.

3J12 x 7415 =3 x/4x3 x 7 x[5x3
=3x23x7/5%x3
=42 x3 x5
= 1265

312 x 7415 = 1265

3J8 x V5 =3 x Ja4x2 x5
= 3x22x+/5
= 6410

3\/§ X \/E =6\/ﬁ

5\/§ ><2\/§=5><2><8
5J8 x 248 =80

8. Divide and write the answer in simplest

form.

1.

ii.
Solution:

98 + 2 ii. 125 = /50
54 + 27 iv. 310 + 45

Vo8 %=\/E=7

i

iil.

V.

Solution:

1.

J2
V125 _ 125 _ [25x5 :\ﬁ
50 50 \25x2 V2
N L
27 N27
9. Rationalize the denominator.

3 i b
5 ST
E N6
J7 BECNG]
£
3
3_3 .35
NGRS

...[Multiplying the numerator and

denominator by /5 ]
_3x45
535
Y
5
5 5
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%

i =L,
N 7SN TN T
...[Multiplying the numerator and
denominator by /14 ]
lx\/ﬁ
= i
E
14
1 _ 14
Jia 14
i, = 2,7
7 7 7
...[Multiplying the numerator and
denominator by /7 ]
_ 547
NN
57
7
5 57
T
iv. b -6, ﬁ
93 93 3
...[Multiplying the numerator and
denominator by /3]
_ _6x\3
933
63
 9x3
243
\ %
6 23
93 9
Vi i = 1—1 X ﬁ
NERENERNC]
...[Multiplying the numerator and
denominator by /3 ]
_11x4f3
- BB
IRING
3
11 _ 1143
B3

Let’s Study

Binomial quadratic surd

1. The sum of two numbers, one of which is_a
quadratic surd and the other is either a non-zero
rational number or a quadratic surd is called
binomial quadratic surd.

Examples: /5++3,2-+/5,5-24/11

2. Conjugate pair of binomial surds:

If the product of two binomial surds is a
rational number, then the two numbers form a
conjugate pair.of surds.

Example: (x/§+\/§)(«/§—\/§) = («/5)2—(«/5)2

=25-9
=16
Hence, v/5++/3 and +/5—+/3 are conjugate of

each other.

Note: The conjugate of /5++/3 is /5-+3 or
—J5+43.

Rationalization of the denominator

The product of conjugate pair of binomial surds is
always a rational number. By using this property, the
rationalization of the denominator in the form of
binomial surd can be done.

Example: Rationalize the denominator

1
Vo2
Solution:

The conjugate of /6—+/2 is V/6++/2.

1 _ 1 o J6+2

N RN N RN
...[Multiplying the numerator and
denominator by (\/E +2 ) ]

_ o2 .[(a+b)a—b)=a’—b’

(Vo) (2]
J6++2
6-2

_V6+\2

4
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@ Practice Set 2.4

1. Multiply.
i VB(VT-43)
i (V5-VT)2
i, (3v2-43)(4V3-2)
Solution:
i. \/g(ﬁ—\/g):\/gxx/——\/gxx/g
=21-3
ﬁ(ﬁ—ﬁ) = -3+21
i (V-T2 = V5xi2 = TxA2
(ﬁ—ﬁ)ﬁ = J10-14

(3v2-3)(43-+2)
= 3V2(43-42) - B(43-2)

=32 x 43 - 32 x\2

— 3><4\/§+\/§><\/5
=126 —3x2-4x3+ /6
=13J6 —6-12
=136 — 18
=18+ 136
(3v2-V3)(4/3-2)=-18+ 136

2. Rationalize the denominator.

1 .. 3
RN ;3 RN N1
i, — v, Y53
7+43 J5+3
Solution:
. L ()

1.

2 (T+2) (FT-2)
...[Multiplying the numerator and
denominator by (ﬁ -2 ) ]
F\
(V) (2]
[ (a—Db)a+b)=a>—b’]

_1-\2

7-2

1 _1-\2
JT+2 5

3 B 3 (2\/5 +3V2 )

2532 (25-32) (25+32)
...[Multiplying the numerator and
denominator by (2\/5 +32 ) ]

3(245+342)
(245) ~(342)
[ (a—b)a+b)=a’=b?

_3(245+3V2)
4x5-9x%x2
_3(25+342)
2018
3 3(nB+37)
2/5-3V2 2
4 4 (7-443)

= X

7+43 (7+4J§) (7—4J§)
...[Multiplying the numerator and
denominator by (7 43 ) ]

_ 4(7-443)

(7 (443
[ (a=b)a+b)=a>—b]

5B () (5-B)
| (5+35) " (5-5)

...[Multiplying the numerator and
denominator by (\/5 -3 ) ]

(55
(V5) ~(v3)
[ (a—b)a+b)=a>—b*
() -2 i+ ()

5-3
[ (a—b)*=a’—2ab+ b
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_5-215+3
2

_ 8215
2
2(4-15)
2

=4 is
V543
NP V15

Let’s Study

Absolute Value

1. If x is a real number then absolute value of x is
its distance from zero on the number line
which is written as | x |, and | x | is read as
‘absolute value of x” or ‘modulus of x’.

2. 1. If x> 0, then |x| = x.
If x is positive then absolute value of x
is x.
Example: |5| =5
ii.  Ifx=0,then |x|=0.
If x is zero then absolute value of x is
ZEeTo.
Example: [0] =0
iii.  Ifx <0, then |x| = —x.
If x is negative then its absolute value is
opposite of x.
Example: |-3|=—(-3)=3
3. If x| =a,thenx==+a
Example: Solve |3x + 1| =6

Solution:
|3x+ 1| =6
3x+1=6 or 3x+1=-6
3x=6-1 or 3x=-6-1
3x=5 or . 3x=-—

1. The absolute value of any real number is never
negative.

Practice Set 2.5

1. Find the value.

1. |15 -2] 1. |4 -9
ii. |7 x|-4]
Solution:

i [15-2]=13|=13
i, |4-9=|-5=5
fi. |7 x|-4=7x4=28

2. Solve.
i 3x-35|=1 il. |[7-2x|=5
i, ‘8‘x =5 iv. |5+ =5
2
Solution:

i Bx-5=1

2x=2 or 2x=12
x=1 or. x=6
i ‘8"“ 5
8—x _5 or 8—x -5
2 2

x=-2 or x=18
iv. 5+ =
4
5+ = or S+i=-
4 4
f=5-5 o Z=_-5-5
4 4
Too or Y10
4 4
x=0 or x=-40

@ Problem Set —2

1. Choose the correct alternative answer for
the questions given below.

1. Which one of the following is an
irrational number?
16
A — B 5
W) 5 B) 5
(©) % (D) 1%
ii. ~ Which of the following is an irrational
number?
(A) 0.17
(B) 1513
(C) 02746

(D) 0.101001000.....
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iii.

iv.

Vi.

Vii.

Viii.

iX.

Answers:
1.
iv.
Vil.

X

Decimal expansion of which of the
following is non-terminating recurring?

2 3
A) = B) =
W - B =

3 137
o = D) —
© D) —
Every point on the number line
represent which of the following
numbers?
(A) Natural numbers
(B) Irrational numbers
(C) Rational numbers
(D) Real numbers.
The number 0.4 in 2 form s .....

q

4 40
A) — B) —
A3 B

3.6 36
) = D) =—
© = D) =

What is n, if n is not a perfect square
number ?

(A) Natural number

(B) Rational number

(C) Irrational number

(D) Options A, B, C all are correct.

Which of the following is not a surd ?

A) 7 (B) ‘17

(C) 64 (D) 193
What is the order of the surd i/ﬁ ?
(A) 3 (B) 2

€ 6 D) 5

Which one is. the conjugate pair of

2J5+437?

(A —24/5+4/3

B). -2/5-3

©). 23-+5

D) +25

The value of |12 — (13+7) x 4] is
(A) 68 (B) 68
€ -32 (D) 32
(B) ii. (D) ii. (C)
D) v. (A) vi (C)
(©) wviii. (©) ix. (A)
(B)

Hints:
1.

ii.

Vii.
viii.

iX.

Since the decimal expansion is neither

terminating nor recurring,
0.101001000.... is an irrational number.
3

11

11=1x11

Since the denominator is not of the form

2™ x 5" the decimal expansion of 13—1

will be non terminating recurring.

Letx= 0.4.1

10x = 4.4

10x —x= 44— 0.4
9x=4

x=

© &

64 = 4, which is not an irrational
number.

(5 == 45
Order=6

The conjugate of 23/5 + /3 is 245 —/3
or 24/5+/3

12— (13+7) x 4] =12 - 20 x 4|
=12 - 80|
= |-68|
= 68

2. Write the following numbers in P form.

1.

iii.

\2
Solution:

i.

ii.

q

29568
357.417417.....

0.555 ii.
9.315315..... iv.

30219

0.555x1000 _ 555 _ 5x111
11000 1000  5x200
_ 11
200

.1
Multiplying both sides by 1000,

...

0.555=

Let x = 29.568

1000 x = 29568.568

Subtracting (i) from (ii),
1000x —x = 29568.568 — 29.568

999x = 29539
_ 29539

999
29539

29.568 =
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1il.

999 3x333
357.417417... = 12020
333
Let x = 30.219 -.(i)
Multiplying both sides by 1000,
1000x = 30219.219 ...(i1)

30.219 =

Letx=9.315315...

x=9315 ..(0)
Multiplying both sides by 1000,
1000x = 9315.315 ...(ii)

Subtracting (i) from (ii),
1000x —x = 9315.315-9.315

999x = 9306

L9306 _ 9x1034 _1034
999 Ox111 111

9.315315... =1934

Let x=357.417417...

x = 357.417 ..()
Multiplying both sides by 1000,
1000x = 357417.417 ...(i1)

Subtracting (i) from (ii),
1000x — x = 357417.417 — 357.417

999x = 357060
L 357060 _ 3x119020

Subtracting (1) from (ii),
1000x — x = 30219219 = 30:219
999x =30189
L _ 30189 3x10063
999 3%333
10063
333

3. Write the following numbers in its decimal

form.

1.

iil.

V.

Solution:

1.

-5 .. 9
— ii. =
7 11
. 121
J5 v, =
13
£
-5

=-0.714285714285.....

= —0.714285

ii.

9 02818181
11

9

~ =081
11
i,
223606
2 5.00000000....
+ 2 4
) 100
+ 2 <84
443 1600
+ 3 - 1329
4466 27100
+ 6. | — 2679
44720 30400
+ 0o 0
447206 3040000
+ 6 |- 2683236
447212 356764
J5 =2.23606.....
iv. 15} = 9.307692307692.....
E = 9.307692
L 29 29x125 3625 4 oo

8 8x125 1000

4. Show that 5++/7 is an irrational number.
Solution:
Let us assume that 5++/7 is a rational number.

So, we can find co-prime integers ‘a’ and ‘b’
(b # 0) such that

a

5 ,[ = —

I
a

J7=2-5
b

. . a . .
Since, ‘a’ and ‘b’ are integers, 5 5 is a rational
number and so /7 is a rational number.

But this contradicts the fact that /7 is an
irrational number.

Our assumption that 5++/7 is a rational
number is wrong.

5++/7 is an irrational number.
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5. Werite the following surds in simplest form.

TN i -2Jas
4 9
Solution:
. 3 3
1. —\/g = X /4x2
4 4
— zxz\/i
3\/— 3
2J8 =22
4 2
.. 5 5
11. —5\/3 = —§><\/9><5
=32y 3.5
9
~oVas =25

6. Write the simplest form of rationalising
factor for the given surds.

i. V32 ii. 50

i, V27 iv. % Ji0

V. 372 vi. YN
Solution:

i. V32 = J16x2 = 42
Now, 442 x 2 =4 x 2 =8, which is a

rational number.
V2 is the simplest form of the
rationalising factor of /32 .

ii. 50 = V25%x2 = 52

Now, 5v27% +/2 = 5 x 2=10, which is
a rational number.

V2

rationalising factor of /50 .

V27 =403 =33

Now, 3v/3 x +3 =3 x3 =09, whichisa
rational number.

J3 is the simplest form of the
rationalising factor of /27 .

is  the simplest form of the

%m x 10 = %xlo = 6, which is a
rational number.

J10

rationalising factor of %\/ﬁ .

is the simplest form of the

v. 372 =336x2 =3 x 6J2 = 182
Now, 18/2x+/2 = 18 x 2 = 36, which
is a rational number.

J2 is the simplest form of the
rationalising factor of 3v/72.

411 x J11 =4 x 11 = 44, which is a
rational number.

NGT

rationalising factor of 4/11.

is the simplest- form of the

7. Simplify.
i. §«/147 +§«/19 —é«/7—5

il. 573 4227 +L
NG
fi, 216 =576 + /208 — -
J6
iv. 412 =75 =7/48
1
V. 248 /75 - —
NG
Solution:

T VTN 1o, L
7 8 5
4 3 1
= 2 J49x3 +2 J64x3 —=[25x3
7J SJ SJ

= %x7x/§+§x8\/§—éx5x/§

434333

= (4+3-1\3

= 63

N7 4219275 =643

TN TN
NE)

= 53+2.9x3+

lx\/g
V3x43

=5\B+2x3\6+§

= 5\/§+6«/§+?
= (5+6+%j\/§
= (11%)\5

4
EANE

1 _ 34
53+2\27+—== 213
J3 3
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i J216 - 56 + /294 — 3 8. Rationalize the denominator.
V6 i %
= [36x6 56 +/49x6 — 3x/6 5
J6x/6 T—
37
= 6656 +7/6 - \/_ i, !
N
= 6\6-5v6+16-~6 v, L
+ 5 iv. NN
1 12
=]16-5+7——= |6
( ’ 2jf [ S
B 1 Solution:
(3 PR S P
=E\/5 ' J5 5.5
2 ...[Multiplying the numerator
W—S\/g+\/m-i _ E\/g and denominator by /5 ]
\/E 2 _ lx\/g
___________________________________________________________ J5 x5
v, 4/12-75-7V48 - V5
5 5
= 4./4x3-\25x3-716x3 | .
=4 x 243-53-7x4./3 o2 2 1
=8/3-53-28V3 SN
...[Multiplying the numerator
= (8-5-28)V3 and denominator by /7 ]
= (2513 _2xV1 _ 27
41275748 =253 WIxT 37
___________________________________________________________ 2 27
W1 21
V. Zm—ﬁ—% ———————————————————————————————————————————————————————————
5 I 1 (BeV2)
x iii. = x
= 2 I6%3 - 253 } = BT (B2) ()

1 ...[Multiplying the numerator and
=2X4\/§_5[‘§£ denominatorby<\/§+x/§)]
Seosi- L _ (e

3 (5 a)[ 5+ )
1
s3] g
Py By (2]
3 [ (@a+b)a—b)=a’—b?
:§J§ _ 3 +42
3-2
wWas_Jis- L -85 : LI
\/’ 3 A NN 3+\2
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o | (3v5-242)

Ws2V2 (35+4242) (35-242)
...[Multiplying the numerator and
denominator by (3\/5 -2\2 ) ]

1x(3ﬁ—2ﬁ)
(3v5 +242)(35-2v2)

_ 35-202
(35 -(242)

[ (a+b)a—b)=a’—b’]
_35-242

Ix5-4x%x2
_3Ws5-22
T 45-8

1 35-22
3W5+202 37

12 3 12 (4\/?_) + \/5)

Wiz ([#BR) (#5+2)
...[Multiplying the numerator and
denominator by (4\/5 +2 ) ]

12(4J§+J§)
(43 -2)(43+2)
12(43++2)
(+3) -(v2)
.[(a+b)a—b)=a’— b’

12(43+42) aa(43+42)

16X3-2 4822
12(43++2)
=

12 b 6(4\/§+\/E>
a3-2 23

{ Multiple Cho

ice Questions J

]

The decimal form of which of the following
rational number will be of terminating type?

@w 2 ® =

© & ® &

The % form of the  recurring.. decimal
8.686686....1s

@ 5 ® o

© 5 o =

To_convert 8.38% in B form, we will have to

q
multiply 8.387 by
(A) 10 (B) 100
() 1000 (D) 10000

Which of the following is not an irrational
number?

A) 5 (B) 8
©) e+2 (D) 16+3

5.

Square root of a negative number is
(A) areal number

(B) an irrational number

(C) not a real number

(D) anegative number

Which of the following options are not of like
surds?

A 7, %\/ﬁ ~6:/343
(B) 5V5, 635,125
(©) i1, 39%, %Jﬁ
(D) 8, 288, 968

The rationalizing factor of ~/80 is

A) 2 B) 3
© 5 D) 1o
The order of the surd /8 is
1
(A) 6 B) e
1
© 8 (D) 3

The conjugate of the surd 7 + J6 s
A) 7+6
B) 7-+6

©) -7-+6
(D) none of these
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%

10.

J7+4/6
V76

will have to be multiplied by to
rationalise the denominator.
J71-+6

(A) V7 ++6 (B)
(C) —J7+6 (D) none of these

The numerator and denominator of

11.

The absolute value of a real number is always
(A) positive

(B)
©
D)

negative
positive or negative
cannot be predicted

f

L Additional Problems for Practice J

]

Based on Practice Set 2.1

1.

Write the following rational numbers in
decimal form:

. 1 .. 17
i. - il. —
5 99
223
. =
400
Write the following decimal numbers in
P form:
q
i 018 ii. 0.513
iii. 4.7 iv.  7.529
+v.  0.777..... +vi.  7.529529529..

Based on Practice Set 2.2

1.
2.

+3.

Show /7, —/5 on number line.
Show that 6 + /7 is an irrational numbet.

Show that ~/2 is an irrational numbet.

Based on Practice Set 2.3

1.

State which of the following are surds. Justify.

i ol ii. -6

1 .

111. —— 1v. 317
NIE

+v. B +vi. 48

Compare the following pair of surds.

i.  5J6,6V5 i, 4/7,5V2

i, 3J17,1942 +Hy. 672,55

+v. 83,4192 +vi. 72,53

Simplify the following surds.
i 632-8VT2+2422

RN ey L
4 4
7 11
111. \/_—E\/%+?\/720

Hv. T3+293
+v.  73-2943

+5.

+6.

+7.

+8.

+vi. 13\/§+%\/§—5\/§
+vii.  8/5+4/20-+/125

Rationalize the denominator.

i S TR
B NG
iii. ﬁ iv. ﬂ
V2 33
1 . 3
+v. ﬁ +vi. ﬁ
Write the simplest form of the surds.
i a8 i o8
Multiply the surds.
i V12 i /50x\18

Divide the surds : 125 ++/5

Find the rationalizing factor of /27

Based on Practice Set 2.4

1. Rationalize the denominator.
T i 2
' 2x/§+«/€ ' 7—«/5
i, A2 ., 22+23
SN SN N
1 . 8
R Hvi, ————
RN Y 3G
Based on Practice Set 2.5
1. Find the value.
i. |3-5| ii. 15+ |-15
iii.  —[3x[7] iv. |34
+v. 3 +vi. |3
+vii. [0| +viii. [9-5]
+ix.  [8-13] +x. [8]-]-3
+xi.  [8]x[4]
2. Solve.
o |x-5|=2 ii. |3x-35| =1
i ‘5—lx =2
27| 4
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|

L Apply your knowledge

)

1.  Draw three or four circles of different radii 2. To find the approximate value of , take the
on a card board. Cut these circles. Take a wire of length 11 cm, 22 cm and 33 cm each,
thread and measure the length of Make a circle from the wire. Measure the
circumference and diameter of each of the diameter and complete the following table.
circles. Note down the readings in the given
table. . )

Circle Cflrcum Diameter Ratio of
No erence () (©) to (d)
. . Circum- ) (©
radius | diameter c .
No. ference | Ratio= — i. 11 cm
(r) (@) © d i 22 cm
' 1ii. 33cm
1. | 7cm
- Verify that the ratio of circumference to the
. | 8cm 2
diameter of a circle is approximately — .
iii. | 5.5cm 7
(Textbook pg. no. 23) (Textbook pg. no. 24)
Ans:
Ans: i~ »
i 14,44,3.1 il. 16,503, 3.1 i. 3.5, = il. 7, =
i, 11,34.6,3.1 7 7
el v Qs @2
From table, we observe that the ratio 5l 11 >
nearly 3.1 which is constant. This ratio is The ratio of circumference to the diameter of
denoted by 7 (pi). each circle is 2—72 )
[ Practice Test ]
Total marks: 25

1. Write the correct alternative answer for s .
each of the following questions. [5] Ve The order of the surd J3/70 is
. . p . . A 3 B) 4
1. A rational number = will be terminating

q < 7 (D) 12
decimal type, only when prime factors of
q are 2. Attempt the following. [3]
(A) ~2o0r3 (B) 2or7 ) Write whether the decimal f 1C7
. t —
(C) 2and 5 (D) 5 and 3 1 rite wnetner € daecimal 1orm o 3
. p ) would be terminating or non-
ii. = form of 0.3333.... is o .
q terminating recurring type.
7 3 . Write if the given pair of surds are like
(A5 B = .
or unlike. /20 , 35
1 3
©) 3 (D) 1 iii.  Multiply: 1053 x 343

iii.  Simplest form of surd $/48 is
A) 246 (B) 443
C) 243 D) 242

iv.  Which of the following is a surd?

3. Attempt any three of the following. [6]

1.

ii.

Compare the surds: 24/6 , 43/2
Simplify the surd ‘77\/5

Show /10 on number line.

A) V-5 (B) /484 i,
5 iv.  Write the decimal l.é in 2 form.
© 5 (D) V121 q
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4. Simplify any two of the following. [6] 5. Rationalize the denominator.
. 10 . 5
1. 48 + 32 — — 1. —_ 2
NG - 2l
i 2yas - 2192 + Lyas L TW3-5\2 3
4 8 9 S T T 131
48 ++18
i, 347 + 76+ =
NGl

Multiple Choice Questions

. ©) 2. B) 3. (C) 4 @M 5 (C) 6. B) 7. (C) 8. (A) 9. (B) 10. (A)
1. (A)

Additional Problems for Practice

Based on Practice Set 2.1

1. 1. 0.2 ii. 0.17 i, 0.5575
2 .. 19 ... 43 . 7522
2 1 — 11. — 111. — 1v. —_—
11 37 9 999
7 . 7522
V. - vi. e
9 999

Based on Practice Set 2.3

1. Surds: iii, iv, v, vi

2. i 56 < 6+/5 i 47502 i, 3J17<19V2 iv.  6J2<55
v.  8/3=4/198 vii W2>50

3. i 143 i 1?56 i 2045 iv. 363
V. —22\/5 vi. 172 vil. 55
4. il 25 TR L1 L v, e
2 2 9
J5 N
V. —_— V1. _—
5 14
5 1 4\/5 11 7\/5
6 1 7«/3 il 30
7.5
8 NG
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Based on Practice Set 2.4
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