Example 8 (Method 2)

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

factorisation method.

120

60

30

15
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206 2|72
3|3 2 |36
|1 2|18
3| 8
AE
1
=g x 3
72 =|2|x 2 x 2 x3|x 3
1204 21x 2 x243|x5
HEF=z2%3

=6




Finding LCM

2|6 , 12 ; 120
213 ;, 36 ; 60
213 ; 18 , 80
33 ; 8 ; 15
glls 3 5 B
51 4 L , B
I 1 5 3

LECMEZX2XZH I X IRE
=360




THEOREM 1.3:-

Let p be a prime number. If p divides A%, then p
divides a, where a_is positive integer.

Feta=pdp2'p3.p4.p5...kph Where, p¥, P2, p3, ..., pn
are prime numbers'which‘are hecessarily not
distinct.A2=(pL.p2.p3:p4.p5:....pn).
(Pl.p2:p3.p4.p5k pn) Itis;giventhat p divides A2
From the Fundamental theorem offArithmetic, we
know-that every-compaosite number can be
expressed.as. product of unique prime numbers. This
means-that p:is one of the numbers from
(Plip2.p3ip4 . pSuue ph).\\e

have a=(pl.p2.p3.p4.p5..pn) and p is one of the
numbpbersfrom (P p2.p3. p4.pS.u pn).lt means

that p also divides a#Hence, TT1S proved that'if p
divides A? then it also divides a.



THEOREM 1.3:-

72 is irrational.

-
.

Proof: We shallstat by assuning 2 s etonl. I other words, e need tofind iegers xand y suchthat 2 =y,
(1) Let x and y have a common factor other than 1, and so we can divide by that common factor and assume that x
andy arecopre, S0, 2=

(i) Squaring bothside, we get, 27 =

(i) Thus, 2 divids . and by theorem we can say that  divides x.

(1v) Hence, x = 2z for some iteger 2.

(v) Substitufingx,we et, 26 = 4z’ y*= 42, hich meams 1 divisible by 2, and s y wll o be ivisible by .
(v1) Now, from theorem, x and y will have 2 as a common factor, But, t 1 opposite to factthat x and y are co-prime.
(i) ence, we ca conchde 2 is imeion]
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Example 9

Prove that v/3 is irrational.

We have to prove v/3 is irrational
Let us assume the opposite,

i.e., V3 is rational

Hence, /3 can be written in the form %

where a and b (b# 0) are co-prime (no common factor other than 1)

Hence, \/_z %

Vv3b=a
Squaring both sides
(V3b)? = a2
3bl=a’




Hence, 3 divides a?

N

By theorem: If p is a prime number, and p divides a2, then

P

.

p divides a, where a is a positive number

So, 3 shall divide a also (1)
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Hence, we can say

a = g
. where c is some integer

So,a=3c

r_d

r




teachoo.com

Now we know that
3b%=a?

Putting a = 3¢

3b?%:={(3¢c)?
3b% = 9¢?
b= L% 9¢?
3
bZ=13¢2
P e
3

Hence 3 divides b?

By theorem: If p is a prime number, and p divides a?, then

p divides a, where a is a positive number

So, 3 divides b also (2)




By (1) and (2)
3 divides botha &b
Hence 3 is a factor of aand b

So, a & b have a factor 3

Therefore, a & b are not co-prime.

Hence, our assumption is wrong
= By contradiction,

\/§ is irrational

teachoo.com




Example 10

Show that 5 -+/3 is irrational.

We have to prove 5 - v/3 is irrational
Let us assume the opposite,

i.e., 5-4/3 is rational

Hence, 5 - v/3 can be written in the form E

where a and b (b# 0) are co-prime (no common factor other than 1)

Hence, 5 —\/§=§




\‘:ﬁ
P 4
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AN

Irrational  Rational

"‘
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5D | :
Here, is a rational number

i ——
2

But v/3 is irrational

r_d

Since, Rational # Irrational

r

This is a contradiction

=~ Our assumption is incorrect







Example 11

Show that 3v/2 is irrational.

We have to prove 3v/2 is irrational

Let us assume the opposite,

i.e., 3v/2 is rational

Hence, 3v/2 can be written in the form %

where a and b (b# 0) are co-prime (no common factor other than 1)

Hence,3\/_=%
T a
VZ=gwy
V2=2

3b
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Irrational  Rational

a . .
Here, 5@ rational number

But /2 is irrational
Since, Rational # Irrational

This is a contradiction

= Our assumption is incorrect

Hence 3v2 is irrational

Hence proved



Ex13,1

Prove that v/5 is irrational.

We have to prove /5 is irrational
Let us assume the opposite,

i.e., V/5 is rational

Hence, V/5 can be written in the form %

where a and b (b# 0) are co-prime (no common factor other than 1,

Hence, \f_ = %

V5b=a
Squaring both sides
(V5b)? = a7

5h? = a2
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Hence, 5 divides a2

By theorem: If p is a prime number, and p divides a?, then

p divides a, where a is a positive number

So, 5 shall divide a also (1)

Hence, we can say

a g ) 5
== where c is some integer

So0,a=>5c

Now we know that
5b%=a?

Putting a = 5¢
5b? = (5c¢)?

5h2 = 25¢2




‘I 5b2 = 2502

b2 =1 x 25¢2
5
v
5

Hence 5 divides b2

By theorem: If p is a prime number, and p divides a?, then

p divides a , where a is a positive number

So, 5 divides b also 2}

By (1) and (2)
5 divides botha & b

Hence 5is a factorofaand b

So, a & b have a factor 5

Therefore, a & b are not co-prime.




Hence, our assumption is wrong
= By contradiction,

V5 is irrational




Ex1.3,2

Prove that 3 + 2\/—5- is irrational.

We have to prove 3 + 2+/5 is irrational

Let us assume the opposite,

e, 3+ 2+/5 is rational

Hence, 3 + 2+/5 can be written in the form%

where a and b (b# 0) are co-prime (no common factor other than 1

Hence, 3 + Zx/g =%

2J5=>-3
2\/—=a—3b

b




-I!_1.'|.ll.l-r-i-|l ..

o

-~
2=
ar

Vr

I\

Irrational  Rational

a . -
Here, is a rational number

But \/g is irrational

Since, Rational # Irrational

This is a contradiction

=~ Our assumption is incorrect

Hence 3 + 2\@ is irrational

Hence proved
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Ex1.3,3

Prove that the following are irrationals :

()

-

; .
We have to prove —is irrational

V2

Let us assume the opposite,

i.e., —is rational

4
V2

Hence, o can be written in the form —
V2 b

where a and b (b# 0) are co-prime (no common factor other than 1)



AN

Rational Irrational

R

L
a1 iy

B . .
Here, —is a rational number
a

"‘

=

But v/2 is irrational

Al -

Since, Rational # Irrational

This is a contradiction

~ Our assumption is incorrect

E o g g
Hence —is irrational

V2

Hence proved

r




Ex1.3,3

Prove that the following are irrationals :

(ii) 7v/5

We have to prove 7+/5 is irrational

Let us assume the opposite,

i.e., 7+/5 is rational

Hence, 7v/5 can be written in the form %
where a and b (b# 0) are co-prime (no common factor other than 1)

a

Hence, 7\/_ =5

1 a
oL
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Irrational  Rational
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Here, —isa rational number

But /5 is irrational

Since, Rational # Irrational

This is a contradiction

~ Our assumption is incorrect

Hence 7+/5 is irrational

Hence proved



Ex1.3,3

Prove that the following are irrationals :

(iii) 6 + V2

We have to prove 6 + /2 is irrational

Let us assume the opposite,

i.e., 6++/2 is rational

Hence, 6 + V2 can be written in the form %
where a and b (b# 0) are co-prime (no common factor other than 1)

a

Hence, 6+\/_=5

V2=>-6
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Irrational Rational

is a rational number

Here,

But \/E is irrational

Since, Rational # Irrational

This is a contradiction

~ Our assumption is incorrect

Hence, 6 + V2 is irrational

Hence proved.
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Irrational Rational

is a rational number

Here,

But \/E is irrational

Since, Rational # Irrational

This is a contradiction

~ Our assumption is incorrect

Hence, 6 + V2 is irrational

Hence proved.
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Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

5. 13
(I) 3125

E is terminating if

(i) p & q are co-prime

and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

13 & 3125 have no common factors,

So, 13 & 3125 are co-prime




For Denominator (3125)

3125
625

5
>
5|425
3
5

25 Hence 3125=5x5x 5x 5x5
5 =55
i

Denominator = 5°
=1x5
=20 ¥5°
So, denominator is of the form 2" 5™

wheren=0,m =5

13 e :
Thus, Tgs 1 8 terminating decimal




Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating
decimal expansion or a non-terminating repeating decimal
expansion:

(i) =

gis terminating if

(i) p & g are co-prime
and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

17 & 8 have no common factors,

So, 17 & 8 are co-prime
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For Denominator (8)

N
S NS N =

Hence8=2x2x 2
=23
Denominator = 23
=1 x 23
=50%2°
So, denominator is of the form 2" 5™

wheren=3,m =0

17 5 .
Thus, S isa terminating decimal



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating
decimal expansion or a non-terminating repeating decimal
expansion:

(i) %

gis terminating if

(i) p & g are co-prime
and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

64 & 455 have no common factors,

So, 64 & 455 are co-prime




Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

. 15
(N) 1600

15 3

1600 320

g is terminating if

(i) p & g are co-prime
and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

3 & 320 have no common factors,

So, 3 & 320 are co-prime




For Denominator (320)

320

160
80

40 Hence,

20 320=2x2%x2 x2x2x2x5

L[NNI NN N

1

Denominator = 2% x 51
So, denominator is of the form 2" 5™

wheren=6,m =1

3 . 15 I :
Thus, — i.e. —— is a terminating decimal
320 1600



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating
decimal expansion or a non-terminating repeating decimal
expansion:

29
Wee

gis terminating if

(i) p & g are co-prime
and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

29 & 343 have no common factors,

So, 29 & 343 are co-prime
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For Denominator (343)

71343
7149

Hence343=7x7x7
=73

Denominator=7x7x7

So, denominator is not of the form 2" 5™

29 a1 g . : .
Thus, — has a non-terminating repeating decimal expansion



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

o 23
(vi)

E is terminating if

(i) p & q are co-prime

and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

23 & 2° 52 have no common factors,

So, 23 & 23 52 are co-prime
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For Denominator (23 52)

Denominator = 23 x 52
So, denominator is of the form 2" 5™

wheren=3,m =2

23 m .
Thus, >+ 15 @ terminating decimal



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

129
2% erns

(vii)
7 o 3 NEZ
pis terminating if

(i) p & q are co-prime
and
(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

129 & 2257 7° have no common factors,

So, 129 & 2257 7° are co-prime
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For Denominator (22 57 7°)

Denominator = 2257 7°

So, denominator is not of the form 2" 5™

Thus,

129

gEelgs

has a non-terminating repeating decimal expansion.



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

(viii) g

g is terminating if

(i) p & g are co-prime
and

(i) q is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

2 & 5 have no common factors,

So, 2 & 5 are co-prime
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For Denominator (5)

Denominator =5
=51
=1 x5
=29 %5}
So, denominator is of the form 2" 5™

wheren=0,m =1

Z._B. . .
Thus, cle.—isa terminating decimal



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

. .35
(|x)ﬁ
3[_7
50 10

g is terminating if

(i) p & g are co-prime
and
(i) q is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

7 & 10 have no common factors,

So, 7 & 10 are co-prime
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For Denominator (10)

Denominator = 10
=2x5
=7 sehl
So, denominator is of the form 2" 5™

wheren=1,m =1

7., 35, —— .
Thus, o8 isa terminating decimal



Ex14,1

Without actually performing the long division, state whether
the following rational numbers will have a terminating decimal
expansion or a non-terminating repeating decimal expansion:

77

(X) 55

210

77 11
210 30

g is terminating if
(i) p & g are co-prime
and

(ii) g is of the form 2" 5™

where n & m are non-negative integers

Checking co-prime

11 & 30 have no common factors,

So, 11 & 30 are co-prime
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For Denominator (30)

Denominator = 30
=2X3IR5

So, denominator is not of the form 2" 5™

Pl BT B : :
Thus, 5o "€ 57g IS @ non-terminating repeating decimal
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Ex 1.4, 3 (Method 1)

The following real numbers have decimal expansions as given
below. In each case, decide whether they are rational or not. If

they are rational, and of the form , P what can you say about
a

the prime factors of g?

(i) 43.123456789

43.123456789 is terminating

So, it would be a rational number

43123456789
1000000000

43.123456789 =

iy 43123456789
(10)°

43123456789
(2 x5)°

_ 43123456789
92 e?
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Hence 43.123456789 is nhow in the form ofg

And the prime factors of g are in terms of 2 and 5
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