{1 mark)

7. I xy =180 and HCF {x, ¥) = 3, then find the LCM {xy).

(2020-21) (%]
T (2 narke)

g, 3 bells ring at an interval of 4, 7 and 14 minutes, All
three bells rang at & am, when the three bells will ring

together next? (2020-21)
YN (3 marks)
9 Given that v/3 is irrationalprove that 5 + 243 is
irrational. (2022-23)

Detailed i /883 (e] )

9, Previous Veors CaSE Boord Questons_J

L o) Total number of factors of a prime number is 2ie.,

1 and number itself.

2. la): Least composite number = 4

Least prime number = 2
HCF=2,LCM=4

Required ratio = -E ie.1:2

3. [b) - We know that,
HCF = LCM = Product of two numbers

3=

= 13xlCM=39=%1 = LCM= =273

4, la): Given, HCF =12
Let twio numbers be 120 and 128
S0, 12a0=12b= 56336 = ab=44

: 1.3 Revisiting Irrational Numbers

]

P a0, [F P2 i

13. Ifa =35 Jdhenais

(a) rational {b} irrational

() whole number {d) integer

{Term 1, 2021-22) [ L |
- EEXW (3 marks) :
{ 11 Prove that 2 - 3 [s ireational, given that 3 e
irrational. (2020-21) (Ap)

i Prime factorisationof 385=5= 7= 11
i7. lc):Wehave, 12=2x2%3=2%x3

21=3x7

15=3x5

HCF (12,21, 15)=3and

P LCM(12,21,15)=2*x 3% 5x 7 =420
8. Let the other number be x.
: As,HCF (a,b) x LCM (a. bl =a = b

1311&2=91

P 13x182=26%x = x=
Hence, other number is 1.

7. Letaand b be two number such that

: LCM (g, b) = #HCF (a, b)

: and LCM (a, b) + HCF (a. b) = 500

i Using (1) in ([}, we get

: 9HCF (a, b) + HCF {a, b) = 500

i = 10HCF [a.b}=500 = HCF [a.b)=50

(i)
i)

We canwrite 44 as product of two numbers in these ways: :

ab=1xd4=2w22=4x11
Here, we will takea=1andb=44 a=4andb=11

‘We do not take ob = 2 = 22 because 2 and 22 are not

co-prime to each other.
Fora=landb=44 P no =120=12 ™ no. = 12b =528
Fora=4andb=11,Fno. =120=48 ™ pno = 12b= 132

Hence, we get two pairs of numbers, (12, 528) and

(48, 132).
Commonty Made Mistake {_ﬁ

= Remember the difference between prime numbers
and co-prime numbers.

5 :Fern=1234.

(12)" cannot end with 0.

6. (bl Wehave, 5 |3gs
77
11| 11
IR

Since, HCF (a, b) * LCM (a, b} =a x b
HCF (336, 54) x LCM (336, 54) = 336 x 54
& x LCM(336, 54) = 18144

LCM (336, 54) =_1ai‘“=3mq

i 10.

i =

Concept Appled [T

= Product of two numbers in equal to the product of
their HCF and LCM.

: 11. We know that, HCF (a. b) xLCM {a. b} =a x b

i = 5x200=ab=sab=1000

12, Smallest prime number = 2
{ Smallest composite number = 4
: HCF(2.4)=2

o
i

ey Points |

= A composite number is a natural number or a positive
integer which has more than two factors.



13, The prime factor of 6" = (2 x 3" =2"x 3"

Therefore prime factorisation of 6" does not contain any
prime factor 5. Hence, 6" can never ends with the digit O :

for any natural number.

14, Letthe other number be x.
As, HCF (o, b) = LCM (o, b} =axb

27 x162

2Ix 162 =54y = x=

Hence, other number is 81.
15. Let the other number be x.
We know that, HCF (a.b) = LCM (a. b) =ax b

2T 2070 =207 =x

= 2079x27 _

297

Hence, other number is 189,
14, Given, least number which when divided by 12, 14
and 24 leaves remainder 7 in each case

least number = LCM(12, 16, 24)+ 7=48+4+ 7 =55
17, Let the two numbers be 2x and 3x.
LCM of 2x and 3x = &x, HCF(2x, 3x) =x
Maw, &x =180

180

X=——=30

=81

189

=3

HCF (25, 3x) =x =30
18. Wehave, 2x3x5+5and 5= 7x 11+ 7 x5,
We can write these numbers as:
2x3x5+5=5{2=x3+1)
=i1x5=n7
and 5x 7= 1147 =5=5x=x7(11+1)
=5xFe12=1x5x7x12

Since, on simplifying, we find that both the numbers have

more than two factors. So, these are composite numbers.
19, Since, HCF (55,117} =13
Given HCF (65, 117) = 65n - 117
= 13=45n-117
= A45n=13+117= n=2.
20, Prime factorisationof 612 and 1314 are
612=2m2x3=3=x17
1314=2=3=3=73
HCF {612, 1314)=2=x3x3=18
21, 5050=2x5x5x101=2x5%x 101
Yes, it is unigque.
22, Prime factorisation of 231 and 394 are
231=3=7x11
396=2x2x3x3Ix 1l
HCF (231, 396)=3%11=33=x1
Hence, the two numbers are not co-prime.

Concept Applied IIT;;T

ar,
-

Every natural number greater than 1 can be written
as a product of prime numbers and that up to
rearrangement of the factors, the product is unigue.

[Given] I

i 23, Using the factor tree method, we have

=> M =222 = 10land P65 =2=x2 =% 2 x 2 w2 =3
i . HCFofd404and96=2x2=4

i LCMof404and 96=2=2=2x2x 2 x 3= 101 = D696

i Alko 404 = 94 =38784

i LCM x HCF = 9696 = 4 =38784

i Thus, HCF % LCM = Product of two numbers.

24, Number of soldiers in an army contingent

: =67B=2x3x113
¢ Number of members in an army band =36 =2x2x3x 3
The maximum number of columns such that two groups
: canmarchin same number of columnsis HCF of 678 and 36.
: HCF(67B,36)=2x3=6

: So, the maximum number of columns they can march is &

2 HCF (Highest Common Factor} is also called GCD
{Greatest Common Divisor)

25. The prime factorisation of 40, 42, 45 are

i 40=2x2x2x5=2 x5!

42=2x3IxT

_ 45=3x3x5=3x5

i 5 LCM{40,.42,45)=2%x 37 x5 x 7!

i =8=9x5x7=2520
Required distance = 2520 em or 00252 km.

= 1 km=100000cm

i 26, Mumberof pulabjamuns =394 =2x2x3x3x 11

i Number of ras-gullas =342 =2 x 3= 3«17

i HCF([396.342)=2x 3= 3= 18

i So, shopkeeper will put 18 sweets in each box such that
: number of boxes are least.

27, It is given that the required number when divides
125, 142, 259 leaves the remainder 5, 6, 7 respectively.
! Thismeans that 125-5=120, 162 - 6= 156,

i 259 -7 =252 are divisible by the required number.

The required number is HCF of all these numbers.

! The prime factorisation of 120, 156, 252 are

L 120=2=2x2x3x5

i 156=2ndn3nl3: 252 =2n2n3I=3I=7

! HCF (120, 156,252) =2%2x3=12

i Hence, the required number js 12.



Answer Tips ( 7]

= The LCM is the value of two numbers that s evenly
divisible by the given numbers.

28, Suppose 5427 isarational number:
‘We can find two integers a, b{b = 0} such that

5+2\E=E. where g and b are co-prime.
= %
=;2¢':T=:%_5 o5 ,.*?:5[:%_5]

—-/7 isarational number

[-: a, bareintegers, so %[E—E ] iz a rational number]

an irrational number.

247
3

29. Suppose is rational number.

il
¥=E .where p and g are co-prime.
q

= -3+'-.,|'l;_'=5—‘:l

= FaPigs J7 is arational number.
5p

g
[~ pand qareintegers, so -E-—i! iz a rational number]

niLrmber.
Hence, our supposition is wrong.

3+47

Thus, is anirrational number.

30. Let(5+ 342 )iz rational.

Then, 5+ 3~E=E ,where g, b (# 0) are coprime numbers

3\.-'5:%—5 = '..'E =|:I—5b

= 2 is rational nurhber.
a-5hb

[r o bareintegers is rational]

But this contradicts the fact that 2 isirrational.
Hence, 5432 an also irrational number.

(o —— Y

= Remember the difference between rational and
irrational numbers.

=

J5 and /3. Examples are 21 and 23 .

32, Letus assume that \I",'i is a rational number.

= 4
Then v3 =—: whe nd b (# O ' itive
et where a:and b b U ane co-prime post mgmeI{iiIand{iii],weget

i 2 divides both p and g.

integers,

. = Zdividesp® = 2dividesp
11 There are infinite irrational numbers between | 50.p=2a where ais some integer.

Again sguaring on both sides, we get

{ Squaring on both sides, we get

2

3=:_2 = 0% = 3b% = F divides a°

i = 3dividesa 0
i == a=3c wherecis an integer
i Again, squaring on both sides, we get

a’ =9

= 3b7=9¢ = b =3c" = Idivides b’

i =» 3dividesb

From {i} and (i}, we get 3 divides botha and b.

i = aand bare not co-prime integers.

i This contradicts the fact that g and b are co-primes.
Hence, 3 is an irrational number.

But this contradicts the fact that /7 is an H'ranEnad 33, Letissscumathat J5 I arational number.
number. Hence, our assumption is wrong. Thus, 54247 s : ¢

Then ../ =E swhere g and b (= 0} are co-prime integers.

1)

Squaring on both sides, we get

2

- P 5T —g?=5p?
‘We can find two integers p and g {g = 0} such that : —F}.'z’ =

‘= Sdividesa®

i = Gdividesa

I = @=5c wherecisaninteger

i Apain, squaring on both sides, we get

i)

al= 2562

= S5h*=25¢2 = b =5¢2
Bt this contradicts the fact that 7 i an rrational | = 3didest®
: = bSdividesb

From (i) and (i}, we get 5 divides both o and b.
! = aandbare not co-prime integers.
Hence, cur supposition is wrong.

i)

i Thus, ¥5 is an irrational number.

Concept Applied II"'Zﬁ1
= lrrational number is a number which can not be written

in the form of I—E,whu‘ep and g are integers and q = 0.

34, Let usassume 1.-'5 be a rational number.

Then, +2=2, wherep, qlg#0) are integers and co-prime.
q

Onsguaring both sides, we get

z

i P 2 ] i
i 2=? =3 p =2|‘_" -—h,

i)

pP=da® = 2q°=4a" (using (i)
! gla2d
! = 2dividesg® = 2dividesq -Aiii)



pand g are not co-prime integers.
Hence, our assumption is wrong.

Thus, -,."5 is anirrational number.

Concept Applied I'..'EI
= Co-prime numbers are pairs of numbers that do not
have any commaon factor other than 1

15, Suppose 2+5 J3 is arational number.

We can find two integers a, b (b # 0) such that :
But this contradicts the fact that 45 is an irrational
Hence, our assumption is wrong.

| Thus, 342./5 isanirrational number.

245 -E=E ,where g and b are co-prime integers.

a il a
= 5= 2 o fA=|Z 2
43 RS 5[1: ]

= J3 iz arational number.

[+ a, bareintegers, so %{% —2] is a rational number.]

e i Then \-"F_.-=E : where a and b ( 0} are co-prime integers.
But this contradicts the fact that /3 is an irrational : b
Squaring on both sides, we get

number.
Hence, our assumption iswrong.

Thus, 2+5./2 s an irrational number.

Cicey Points ()

= Jp isirrational if p > 0 add not a perfect square, L2
V2 isirrational but 4 =2 is rational.

written in the form E where p and q are integers and :

g=0

First, we prove that 5 is anirrational number.

Let us assume that 45 is a rational number.

Then u"§=% swherea and b (= 0) are co-prime integers.
Squaring on both sides, we get

5=:_2 = a” = 5b” = 5 divides o’

= Sdividesa
= g=5c wherecisaninteger
Again, squaring on both sides, we get
a® = 25¢°
= 5k =25¢% = p?=5¢2 = Sdividesb?
= Sdivides b
From (i} and (i), we get 5 divides both o and b.
= dand b are not co-prime integers.

This contradicts the fact that a and b are co-primes.
Hence. 5 Is an irrational number.
Mow, to prove 3+2 J5 is an irrational number.

Suppose 3+245 isarational number

i)

We can find two integers o, blb = 0) such that

3+2\.'§=E {where a and b are co-prime}
=t = 1[a ]

: i T e [

B ki S S| T

= J5 isarational number

= a4, b areintegers,
%[E—ﬂ }isarah'mal number

7. First we prove that v5 is anirrational number.

Let us assume that /5 is a rational number.

] 2
5=:_2 = g% = 5h% = 5 divides a®

i = Sdividesa i)
i = o=5c wherecis an integer
i Again, squaring on both sides. we get

a® =252

P = 5B =25¢2 = b =5¢2
i = Sdividesb®
34, lrrational number is a number which can not be i

= Sdividesb i
From (i) and (i), we get 5 divides both a and b.

! = aandbare not co-prime integers.
This contradicts the fact that a and b are co-primes,

Hence, 5 is an irrational number.
I Mow, to prove that 24 J5 is anirrational number.
Suppose 2+ J5 is a rational number.

We can find two integers a, b (b = 0) such that

i 245 =E (where a, b are co-prime)

a
S5=—-12
- B

= /5 is a rational number as a. b are integers and so,
E_z is rational number.

But this contradicts the fact that 5 ic an jrrational
i)

i Hence our assumption is wrong:

number.

Thus, 2+ +/5 is an irrational number.

|

= Rational number is a number which can be written in
the form of E.whempa‘dqamintegers-andq#ﬂ.
q

Concept Applied ||




CRSE Sample Questions
L [e):Givena =p3q“ andb= pzq:'
LCM (a, b) = p°q" and HCF (a, b) = p%4®

Comparing the obtained LCM and HCF with the given

LCM and HCF, we get
m=2n=3,r=3ands=4

their HCF and LCM.
Sa, 5780 = 340x 17 =5780
HCF is always afactor of LCM.

So. both Assertion (A) and Reason (R) are true but reason
iz not correct explanation of Assertion (A). (1) :

3. |b): Least composite number is £ and the least prime

- (i) is rational. But LH.5. of (ijis 3 whichis irrational. This
LCM (4,2) - HCF(4,2)=4:2=2:1 1) ; :
(4.2) 4.2} 1) i contradicts the fack. (1)

=W soncon: that, LEM 2 HEE =product. of e This contradiction has arisen due to our wrong assumption

5. I-J:SFn:eHCF=31.tmnumherscanh-etakenasﬂlxE T

nurmber is 2.

numbers.

and Bly.

According to question, we have
Blx+81y=1215 = x+y=15

which gives four pairs as

numbers

= 221=pxgq

Also, 221=13= 17
So,p=1Fandq=13 (- p=>q)

3p-q=51-13=38 !

7. Given HCF (x.y)=3
= (LCM) (3) =180

= LCM=40

: 11 Letussuppose that (2— 3) is rational.
So. we can find co-prime numbers a and b(b# 0 such that

(1. 14),(2,13),(4, 11).(7.8) (1) :
& [e):LCM of two prime numbers = product of the :

(1/2) :
[ HCF = LCM = Product of the numbers] :

(1/2)

i B, Let us first write the prime factorisation of 4. 7 and
i 14 which is given below.

4=2x2 (1/2)
F=Fal (1/2)
14=2x7 (1/2)
LCMI4.7,14)=2=2=7=28 (1/2)

Thius, the three bells will ring together again at 6: 28 am.
{m +n)ir +5)=5x7=35 (1) g Suppose 5 + 2 J3 is rational, then it must be in the

7 1518 i i
2 b Product of two numbers is egual to Product of ! form of p/g where pand g are co-prime integers and q = 0.

: Thatis,
S 54243 =p/g (1/2)
! 5o q‘é.:% ) (1/2)

Sinece p, . 5 and 2 are integers and g # 0, RH.S. of equation

2=§,mma=z"5ﬂ,mmmrmmal_ 1

(172

P 2=A)=2. (1/2)
i b
Py e Migf e FudD- (1/2)
= b b
= 3 isarational number.
[ g and bareintegers o is a rational number]
* But this contradicts the fact that +/3 isirrational (172
S0, olr SLPPOSition is wrong. (1/2)
Hence, 2—3 isirrational. (1/2)




