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M.A./M.Sc. (CBS) IIIrd Semester Examination
MATHEMATICS
[Analytical Number (Theory)]
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. Private : 100

Note : Attempt five questions in all, by selecting one question
from each section but not more than two questions
from any section.

SECTION-A

1. (a) Show that any integer of the form (6k + 5) is also of
the form (37 + 2), but not conversely. 5(6)

(b) Prove that 8|(5%" + 7) for n = 1, using mathematical
induction. - 5(6)

(c) Find all solutions of the following equation over N
(set of natural numbers) : 6(8)

54x + 21y = 906.

2/ (a) Prove that (p? +2) is éomposite, where p is prime and

Dl 5(6)

(b) If p and (p? + 8) are both primes, prove that (3 + 4)

is also prime. 5(6)
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(c) A certain integer between 1 and 1200 leaves the
remainders 1, 2, 6 when divided by 9, 11 and 13
respectively. Find that integer. 6(8)

35 (A Find all solutions of the linear congruence :
3x -7y =11 mod 137 5(6)
(b) Determine the last 3 (three) digits of 79%. 6(8)

(c) Given that p y n for all primes p<3/n. Show that
n > 1 is either a prime or the product of two primes.
5(6)

SECTION-B

}/ (@) If ¥y a, prove that F|(a® + 1) or Fla® = 1).27.5(6)

(b) Prove that for any integer n > 1 is prime iff (n-2)!
= ] mod n. 5(6)

(c) Factor 10541 using Fermat's method. . 6(8)

S. (a) Prove that 1(n) < 24n for ahy integer n > 1. 5(6)
(b) Prove that p(m)u(n + Du@r + 2)un + 3) = 0, for

ne N. 5(6)
(c) Find the years from 2014-2024 when 31 December is
on a Sunday. 6(8)

6. (a) For which value of 7, does n! terminate ih 37 zeros?

5(6)
(b) Show that if an integer n has r distinct odd prime
factors, then 27/¢(n). 5(6)
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(c) Ifnissquare-free integer, prove that ), o(d"")d(d) = n*
for all integers k > 2. | o 6(8)

SECTION-C

7. _(a) Prove that there are infinitely many primes of the form
(2kp + 1), where p is an odd prime. 5(6)

(b) For a prime p > 3, prove that the primitive roots of
p occur in incongruent pairs (r, 7") where r.r’ =1

(mod p). 6(8)
(¢) Find A(5040) and 6(5040). (144=5)(2+4=6)
8. (a) Find the remainder when 324.513 is divided by 17.
5(6)
(b) Solve the following equation : |
5(6)

5x2 + 6x + 1 = 0 mod 23.

‘ - p=2
(c) Prove that i(a(aﬂ)/ p)=—1, where p is an odd
prime. = | 6(68

e of the following Legendre symbol :
5(6)

‘9, (a) Find the valu

(123%567) :

(b) Prdve that if the congruence +2 = g mod 2", where a
' is odd and n 2 3, has a solution, then it has exactly
6(8)

four incongruent solutions.

(c) Solve the congruence : _
' 5(6)

+2 =31 mod 114, .
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