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Exercise 1.]

Ql. Express each number as a product of its prime factors: (i)
190 i) 156 Giii) 3825 (iv) $00S (v) 7429.

Solution :

() 140 =2x2x5x7=22x5x717.

(i) 156 =2 x 2x 3 x13=2% x3 x 13.

- Giii)) 3825 =3 x3 x5 x5 x17=3% x 52 x 17,
< (Gv) 5005 =5 x 7 x 11 x 13.

+(v) 7429 = 17 x 19 x 23.
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Q2. Find the LEM and HCF of the following pairs of integers and
verify that LCM x HCF = product of the two numbers: (i)
26 and 91 (i) S10 and 92 (iii) 336 and S4.

Solution :
() 26=2x%x13,91=7x%x13. HCF =13, LM =2 x 7 x 13 = 182,
« Verify: 13 x 182 = 2366 = 26 x 91.

(i) 510 =2 x 3 x 5 x 17, 92 = 22 x 23. HCF = 2, LCM
=22 x3x5x 17 x 23 = 23460.

+ Verify: 2 x 23460 = 46920 = 510 x 92.

i) 336 =24 x3xT7,54=2x33 HCF=2x3=6, LcM
=24 x 33 x 7 = 3024.

« Verify: 6 x 3024 = 18144 = 336 x 54.

Q3. Find the LCM and HCF of the following integers by applying
the prime factorisation method: (i) 12, IS and 21 (ii) 17, 23 and
29 (iii) 8, 9 and 28.

Solution :

() 12=22%x3,15=3x5,21 =3 x 7. HCF = 3; LCM
=22 x 3 x5 x7=420.

< Gi) 17,23,29 are all prime. HCF = 1; LM = 17 x 23 x 29 = 11339.

(i) 8 =239=232 25 =52 HCF =1; LcM = 23 x 32 x 52 = 1800.
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l Q4. Given that HCF(306,657) = 9, find LEM(306, 657).

Solution :

306 x 657 306 x 657 201042
HCF 9 9

+LCM = = 22338.

[ Answer : LCM(306, 657) = 22338 ]

QS. Check whether 6™ can end with the digit 0 for any natural
number n.

Solution :

« A number ends in O only if it is divisible by 10 = 2 X b, i.e. it must have both 2

and 5 as prime factors.
< 6™ = (2 x 3)™ = 2™ x 3™, whose only prime factors are 2 and 3.

« Since 5 is not a factor of 6™, it can never end with the digit 0.

[ Answer : 6™ can never endin 0 ]

J

KUMAR CLASSES - Excellence in Mathematics - www.kumarclasses.in

Page 3 of 6



K U/MA ,e CZA §' §' E §' Class 10 Mathematics

Excellence in Mathematics

Ch 1 : Real Numbers — NCERT Solutions

\o

Q6. Explain why 7 x 11 x 13 + 13 and
TX6X9X4X3X2xX1+5 are composite numbers.

Solution :

+Tx11x134+13=13(7 x 11+ 1) = 13 x 78. It has a factor 13 (other

than 1 and itself) = composite.

TXx6x5Xx4x3x2x14+5=5(7Tx6x4x3x2x1+1)=5x1009

. It has a factor 5 = composite.

Q7. There is a circular path around a sports field. Sonia takes 18
minutes to drive one round, while Ravi takes 12 minutes. If they
both start at the same point and time and go in the same
direction, after how many minutes will they meet again at the
starting point?

Solution :
« They meet again at the starting point after a time equal to LCM(18,12) minutes.
+18=2x3212=22x 3= LCM = 22 x 32 = 36.

< .". They will meet again after 36 minutes.

[ Answer : After 36 minutes ]

Exercise 1.2
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l Q). Prove that \/5 is irrational.

Solution :
- Proof (by contradiction). Suppose /5 is rational.

< Then /5 = % for some coprime integers a,b (b # 0).

2
a
< Squaring: 5 = — = a% =5b% ..(1). So 5 | a2, hence 5 | a. Let a = 5e.

b2
« Substituting in (1): 25c* = 5b% = b? = bc?. So 5 | b2, hence 5 | b.
« Then 5 divides both a and b, contradicting that they are coprime.

« Hence our assumption is wrong, and /5 is irrational. (Proved)

l Q2. Prove that 3 + 24/5 is irrational.

Solution :

+ Proof. Suppose 3 + 24/5 is rational, say 3 + 2v/5 = 1 where 7 is rational.

< Then 24/5 =7 —3 = /5 = 'r;3.

« Since T is rational, is rational, so /5 would be rational.
. But \/5 is irrational (proved above) — a contradiction.

. Hence 3 + 2/5 is irrational. (Proved)
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Q3. Prove that the following are irrational: (i) 7 Gi) 7V5
2
Gii) 6+ /2.
Solution :

1
+ (1) Suppose 7 is rational. Then /2 = would be rational — but
2

_
(1/v2)

\/2 is irrational. Contradiction, so —— s irrational.

V2
-
< (ii) Suppose 74/5 = 7 (rational). Then /5 = 7 is rational — contradiction. So
7+/5 is irrational.

« (iii) Suppose 6 4+ /2 = r (rational). Then \/2 = r — 6 is rational —

contradiction. So 6 + \/i is irrational. (Proved)
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[ Concept Check — Tect Your Underctanding

Try each one in your own words first, then check the answer below.

Q). What does the Fundamental Theorem of Arithmetic quarantee about a composite
number?

Answer: Every composite number can be written as a product of primes, and this prime factorisation is
unigue, apart from the order of the factors.

Q2. Can two numbers have HCF =IS and LCM =175? Justify.
Answer: No. The HCF always divides the LCM, but 1S does not divide 175. So such a pair cannot exist.

Q3. If HCF(a,b)=], what is LCM(a,b) ?
Answer: The numbers are co-prime, so LCM(a,b)=ax b (since HCF x LCM =ax b).

Q4. Why can 6" never end with the digit 0?

Answer: A number ends in 0 only if 10=2xS divides it. But 6"=2"x3" has no factor S, so it can never
end in 0.

QS. Which method is used to prove that V(p) (p prime) is irrational?

Answer: Proof by contradiction: assume vV (p)=a/b with a,b coprime; it forces p to divide both a and b,
contradicting coprimeness.

Q6. s the product of two irrational numbers always irrational ?
Answer: No. For example V(2)xV(2)=2, which is rational.

Q7. In the prime factorisation of a perfect square, what is special about the powers of the
primes?

Answer: Every prime appears to an even power (e.g. 36=2°x3%).

Q8. Does HCF x LCM = product hold for three numbers as well?

Answer: No. It holds only for two numbers. For three numbers HCFxLCM s generally not equal to
their product.
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