Chapter -1

Real Numbers -

> Introduction.

> Euclid’s Division Lemma.

»The Fundamental Theorem of
Arithmetic.

»Revisiting Irrational Numbers.

»Revisiting Rational Numbers and Their
Decimal Expensions.




Real Numbers

) Real numbers consist of all the rafional and imational numbers.

) The real number system has many subsets:
Natural Numbers
* Whole Numbers
Integers
Rational Number
+ Irrational Numbers




DESCIPTION OF PARTS OF REAL
NUMBERS

o Natural numbers are the set of counting numbers.
1,2,3..)

o Whole numbers are the set of numbers that include 0 plus the set of
natural numbers.

0,1,2,3,4,5..)

Integers are the set of whole numbers and their opposites.
(o 20,1, 23,.)




) Rational numbers are any numbers that can be expressed in the form
of, where a and b are integers, and b # 0.

They can always be expressed by using terminating decimals or
repeating decimals.

 Examples:368, 0.125,45

) Irrational numbers are any numbers that cannot be expressed n e
form of, where aand bare inegers, and b # 0.

They are expressed as non-terminating, non-repeating decimals;
decimals that go on forever without repeating a pattern.

Examp|es:0.34334333433334...: 45 .86745893...,
(pi,



EUCLID'S DIVISION ALGORITHMN

Given positive integers a and b, there exist a unique integers
gandr safisfying

azbq+r;0<reh




QUESTIONS

Answer.

135 and 225

aince 225> 135, we apply the division lemma to 225 and 13310 ablain
25135 x 1490

aince remainder 90 # 0, we apply the division lemma to 135 and %0 to obtain
135290 x 1445

We consider the new divisor 90 and new remainder 45, and apply the division lemma o
oblain

H0=2x4540
aince the remainder is zero, the process stops.
aince the divisor at this stage is 4,

Therelore, the HCF of 135 and 225 s 45.




Answer
196 and 38220

Since 38220 > 196, we apply the division lemma fo
38220 and 196 to obtain

36220 = 196 x 195+ 0
Since the remainder is zero, the process stops.

Since the divisor at this stage is 196,
Therefore, HCF of 196 and 38220 Is 196.




Answer
867 and 255

Since 867 > 255, we apply the division lemma to 867 and 255 to
obtain

867 =250 x 3+ 102

Since remainder 1027 0, we apply the division lemma to 255 and
102 o obtain

203=102x 2+ 31

We consider the new aivisor 102 and new remainder 51, and
apply the division lemma to obtain

102=51%2+(

Since the remainder is zero, the process stops.

Since the divisor at this stage is 51, Therefore, HCF of 867 and
20018 5.



Answer

HCF (616, 32) will give the maximum number of columns in
which they can march.

We can use Euclid's algorithm to find the HCF.
616=32x 19 +8

2=8x4+0

The HCF (616, 32) is 6.

Therefore, they can march in 8 columns each.




FUNDAMENTAL THEOREM OF ARITHEMATIC

In number theory, the fundamental theorem
of arithmetic, also called the unique
factorization theorem or the unique-prime-
factorization theorem, states that

every integer greater than 1 either is prime
itself or is the product of prime numbers, and
that this product is unique, up to the order of

the factors.

I




Find the total number of
divisors of 225.

1. Eight
2. Nine

3. Eleven

4. Fifteen




Find the sum of all divisors
of 144,




AI‘ISWEF. 1M0=2x2x8x7=08x547
ANSWEr: 15622253 x 13= 23 ¢l3
ANSWEL: 3825 = 3x 3x5x5x 17= x24T

ANSWEr: 5005=5x7x 11 x13

ANSWET: 742917 £ 10+ 23




Answer

i) 2oand9

26=1x13

HCF =13

L(M=2x7x13=182

Product of the two numbers = 20x91 = 2366
HCFxLCM =13x 182 = 2366

Hence, product of two numbers = HGF x LCM



Answer
(i) $10and92
$10=2x3x5x17
0=l
HCF =)
LOM =223 (Tx 23= 23460

Product of the two numbers = 51092 = 46920
HCFx LCM = 2x 23460
= 46920

Hence, product of two numbers = HGF « LCM




Answer
I

1215and2)

22}

5238

2] 3]

HCF =3

LCM =2 x3x5xT =400




M (i) 17,23 and 29
1xl]

0= ]2

HCF=1
LOM =173 9= 11339

Answer 8.0 and 25




Answer

MW%@LQ
We Ko that, LCM x HCF = Productof two number
 LCMHCE = 306657

) 306657 _ 306637

o
4= 10




Answer

Numbers are of two tgpe&: - prime and compastte. Prime numbers can be divided
by 1 and only iself, whereas composite numbers have factors other than 1 and

tsell
It can be abserved that
Tx 13+ 13=13x (Tx 11 +1) = 13x (77 +1)
=13 x 78
=13 x13x6

The given expression has 6 and 13 as Its factors. Therefore, itis a composite
numper.

TxOxdxdudn2xl+b=bxlxbxdxIx2xl+1)
=5x (1008 +1)
=5x1009

1009 cannot be factonsed further, Therefore, the given expression has 5 and 1009
as Its factors. Hence, It is a composite number.




Answer

t can be observed that Ravi takes lesser time than Sonia
for completing 1 round of the circular path. As they are

going in the same direction, they will meet again at the
same time when Ravi will have completed 1 round of that

circular path with respect to Sonia. And the total ime taken
for completing this 1 round of circular path will be the LCM
of time taken by Sonia and Ravi for completing 1 round of
circular path respectively i.e., LCM of 18 minutes and 12
minutes.




18=2x3x3
And 12=2x2x3
[CMof12and18=2x2x3x3=36

Therefore, Ravi and Sonia will meet together at the
starting point after 36 minutes.
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Example 1

Use Euclid’s algorithm to find the HCF of 4052 and 12576.

Since 12576 > 4032,

We divide 12576 by 4052

4052 J12576\3

(12156
420

Since remainder is not 0

We divide 4052 by 420



‘ 420 )4052 \ 2
/_’ () 3780
'4 E7

X
¥,

l

/
/

Since remainder is not zero 0

Tl .

-\ We divide 420 by 272
\ L 3
W 272/ 40\l
\ 0272
N 148

Since remainder is not zero 0

r

We divide 272 bv 148



’

148/272 \l
(-) 148
124

=
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Since remainder is not zero

S N,
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We divide 148 by 124

"1.1-"'4- ..

124) 148 \d

() 124
24

Since remainder is not zero

We divide 124 by 24
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24 /124 \o
(-) 120
4

Since remainder is not zero

We divide 24 by 4

4/ 24 \6

)
0

Since remainder is 0

HCF of 12576 and 4052 is 4



wants to stack them in such a way that each stack has the same
number, and they take up the least area of the tray. What is the

- maximum number of barfis that can be placed in each stack for
this purpose?

‘ Example 4
’f A sweet seller has 420 kaju barfis and 130 badam barfis. She

h
\/
.

Maximum number of Barfi's that can be placed

LAy

= HCF of 420 and 130

Using Euclid’s Division Algorithm

. Since 420 > 130

." ‘ We divide 420 by 130 130/ 420 \3

. (-) 390
E 30
Since the remainder is not 0,

We divide 130 by 30




‘ 130 \4

7
‘4

f /i
/

-.5II"ICE the remainder is not 0,

i

We divide 30 by 10

\

\|y
Ny =

Since remainderis 0

HCF of 420 & 130is 10

=

.."'

Therefore,

Vr

Maximum number of Barfi’s that can be placed = HCF of 420 and 130

=10



Example 5

f Consider the numbers 4", where n is a natural number. Check
whether there is any value of n for which 4" ends with the digit zero.

Let us take the example of a number which ends with the digit 0
S0,10=2x5
100=2x2x5x5

Here we note that numbers ending with 0 has both 2 and 5 as their
prime factors

Whereas4"=(2x2)"

Does not have 5 as a prime factor.
So, it does not end with zero.

Therefore, 4" cannot end with zero for any natural number n



Example 6
Find the LCM and HCF of 6 and 20 by the prime factorisation method.

% |- 2120
3|3 2110
1 515
1
6=2x3 20=2x2%5
6=21x31 20=2%4%5

H.C.F = Product of smallest power of each common prime factor
=21
=2

L.C.M = Product of greatest power of each prime factor
=24x31x5
=4x3x5
=60




Example 7

Find the HCF of 96 and 404 by the prime factorisation method.
Hence, find their LCM

2196
2148 21404
2124 21202
2112 1011101
2| 6 1
3| 3

i

96={2x2[x2x2x2x3

404 92 x 2{x 101

HCF=2x2
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We know that
H.C.F x L.C.M = Product of numbers
4xL.CM =96 x404

96 X 404

L.CM =

L.C.M = 9696



Example 8 (Method 2)

Find the HCF and LCM of 6, 72 and 120, using the prime

factorisation method.

120

60

30

15

\S Ry EOETY S [ S L)

206 2|72
3|3 2 |36
|1 2|18
319
E
1
=84 x 3
72 52|x 2 x 2% 3|x 3
1204 21x 2 x243|x5
HEF=z2%3

=6




Finding LCM

120
60
30
15

12

6

36
18

3
3

2

213
2
3

ZHR2ZXIEINIRE

L.C.M
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