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1. .Check whether 6" can end with the digit O for any natural number n.
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Solution: If the number 67, for any n, were to end with the digit zero,
That is, the prime factorisation of 6 would contain the prime 5.
But 67 = (2 x 3)n = 2n x 3n So the primes in factorisation of 6™ are 2 and 3.
So the uniqueness of the Fundamental Theorem of Arithmetic guarantees that
(here are no other primes except 2 and 3 in the factorisation of 6=,
So there is no natural number n for which 6” ends with digit zero.

Question 1.

Show that there is iw positive integer n for whichvn + 1 +vn — 1is rational.

Solution:Let there be a positive integer n for which vn + 1 ++/n — 1 be rational

number.
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Adding (i) and (ii), we get
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= vn+1 is rational number as P 2;2!3 is rational
f
= vn+1 1s perfect square of positive integer o)

Again subtractiﬁg (#2) from (i), we get
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= “mn =1 is rational number as 15 rational.




=>+/n — 1 is also perfect. square of positive integer From (A) and (B)

vn — 1 and vn + 1lare perfect squares of positive integer. It contradicts the fact
that two perfect squares differ at least by 3.

Hence, there is no positive integer n for which vn + 1 ++/n — 1 is rational.
Question 2. Let a, b, e, k be rational numbers such that k is not a perfect cube. if a
+ bk1/2 + ck?/3 then prove thata=b,c=0.

Solution:

Given, a+bk"” +ck™ =0 ' i)

Multiplying both sides by k', we have

ak® + bk* + k=0 i)
Multiplying (z) by b and (i) by ¢ and then subtracting, we have
= (ab + b°k" + bck™®) - (ack™ + bek®™ + k) = 0
= (b* =ack"® + ab-c*k = 0
= b —ac=0 and ab-ch =0 (Since k' is irrational]
= B =ac and ab=c%
= b =ac and o’ = %’
= a*(ac) = c%* [By putting b* = ac in a’h* = ¢}
= a’c -k =0 =  (@-Fh=0
= a -k’ =0,0orc=0
Now, a -k =10 = K = :—j
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This is impossible as k2/3 is irrational and ac is rational.
~ad-kic3z20
Hence,c=0
Substitutingc=0inb2-ac=0,wegetb=0
Substituting b =0 and c = 0 in a + bk/3 + ck?/3= 0, we geta=0




Hence,a=b=c=0

Question 3.Find the largest positive integer that will divide 398, 436 and 542
leaving remainders 7, 11 and 15 respectively.

Solution:It is given that on dividing 398 by the required number, there is a
remainder of 7. This means that 398 - 7 = 391 is exactly divisible by the required
timber In other words, required number is a factor of 391.

Similarly, required positive integer is a Ictor of 436 - 11 = 425 and 542 - 15 = 527
Clearly, the required number is the HCF of 391, 425 and 527.

Using the factor tree, we get the prime factorisations of 391, 425 and 527 as
follows:

391=17 x23,42552 x 17 and 527 17 x 31

~ HCF of 391, 425, and 527 is 17.

Hence, the required number = 17.




