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Examination April / May - 2024
Mathematics Paper -III Number Theory

[Time: 1:30 Houss] [Max. Marks: 40]
Please check whether you have got the right question paper.

N.B 1) All the questions are compulsory.
2) Figures to right indicate full marks.

Ql A. Attempt any one: 0s
a. For integers a, b, ¢ proves that
1. Ifa/band b/cthena/c =
ii. if a/b and a/c then.ay/bx 4 cy.for arbitrary integer’s x and y.
b. For the fixed integer h > l.a and éirbitrafy integers a, b, ¢ prove that
il If a = b(mod n)and,c = d(modn) thena + ¢ = b + d (mod n)
ii. If a = b(mod n)and d/nyd'>-0 then a = b(mod d)
B. Attempt any one 05
c. Find gcd (42823, 6409)
d. Prove that any prime of the form 3k + 1 is of the form 6k + 1
Q2 A. Attempt any one: 05

a. If (a,m) = (b.m) = 1 then prove that (ab,m) = 1
b. State and prove that fundamental theorem of arithmetic.

B. Attempt any one:
c. Show that 05
61!+1 = 63!+ 1 =0 (mod 71)

d. Solve that linear confluence 20x = 4 (mod 30)

Q3 A. (Attempt any one) 05
a. If F(n) = Xq/n f(d) for every positive integer n, then prove that
F(n) = Xa/m 1 (d)F (n/d)
b. State and prove Chinese remainder theorem.
B. Attempt any one. 05
c. Find the smallest integer x for which ¢ (x) = 6.
d. Solve the system of linear congruences x = 2(mod 3),x = 3 (mod 5),x =
5(mod?2)
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Q4 Choose the correct alternatives: 10

L

ii.

iii.

1v.

For any positive integers a and b, if gcd (a,b) = 6, and lem(a, b) = 60,
then
a. ab=90 b, .ab=60 c.ab=180 d.ab =360

The value of x satisfying 4x = 5(mod 9)is

a. 5 b. 6 A d. 9
value of 6(12) =

a. 26 b 28 c. 48 d. 12

value,.fofﬁ (Tz) 2 N\
a. 2.8.f 5 ) ot
(4 \. 1 t'{xﬁ"‘! ;;':!

Value S (343;&‘
a. 34RENA B 341

d. None of these
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