
It.Sc. (ParGll) Semester-lII Examination

MATIIEMATICS (New)

(Elemcntary Number lheory)

Paper-VI

I irne : Ihree IJours]

Note :- ( I ) Question No. 1 is compulsory. Attempt it at oncc only

(2) Attcmpt ONE question from each unit.

1. Choose the correct altcrnative (l mark each) :

(a) (b) la. bl

(1) If c > 0 is common divisor of a and b, *, (:,:) is equat to :

AT-325

[Maximum Marks : 60

t0

(a. b)

c c

(c)

(2) Thc

(a)

(c)

(3) ll x

(u)

(c)

(4) lI n

(a)

(c)

uNw 27.t22

cc
(a,b) (d) 

ta;bl

product of any m consecutive intege$ is divisible by :

(m+1)! (b) (m-l)!

m ! ,,, (t I'ror l u.)

> 0, y > 0 and x - y is an even, then (x2 - y'?) is divisible by :

3 (b) 4

s (d) 7

> 2 is a positive integer, then 13 + 21 + ...... + (n - l)r =
0 (mod n) (b) I (mod n)

2 (mod n) (d) None of these
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(5) If (a, b) = I thcn integers a and b are :

(a) Prime (b) RelativelY Prtncs

(c) Conrpositive (d) None of these

(6) An integer'r' is root of f(x) modukr p if:
(a) f(r) = I (mod p) (b) f(0 = 0 (mod P)

(c) f(r) = 2 (mod p) (d) fG) = p (mod 2)

(7) The number of quadratic non residues modulo 23 is :

(a) l0 lb) 22

(c) ll (d) 2

(8) The congruence x" = 2 (mod 13) has a solution for x if:
(a) n=s (b) n:7
(c) n=6 (d) n=8

(9) lf p is a quadralic residue of an odd prime q. then q is a I

(a) quadratic residue ofp (b) quadratic residue ofq
(c) prime (d) residue of p

(10) By lermat's theo.em when 8'0r is divided by 103, the rcmainder is :

(a) 103 (b) 8

(c) 9 (d) l0

UNIT-I

lf x and l are odd, prove that xr + yr is not a p€rfect square.

Prove that, if c I a and c b, then c | (a, b).

Find the values ofx and y to satisly the equation 423x + l98y: 9

If (a, b) : l. then prove that (ac. b) = (c, b).

For positive integers a and b, prove that :

(a, b) [a, b] = ab.

Find :

(5325,492\.

2. 4

3

3

4

(a)

(b)

(c)

(p)

(q)

G)
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s. (p)

4

1

(a)

(h)

(p)

(u)

(b)

(c)

(q)

U\IT-I I

Prove that every positive integer greater than one has at least one prime divisor 4

Prove that :

(a'7, b2) : c'1 if (a, b) : c. 3

If P, is the n'i prime number fien show that :

,3
If m and n are distincl non-negative integers, then prove that (F-, F") = 1. 5

Find the solution of the linear Diophantine equation :

lOx + 6y : ll0. 5

UNIT_III
Provc that congruence is an equivalence relation. 5

Show that 4l divides 2,0 l. 5

Solve the system of tlree congmences x = 2 (mod 3), x = 3 (mod 5) and x = 2 (mod 7)
)

If f is a polynomial with integral coefficients and a = b (mod m), then prcve that :

(a) = f(b) (mod In). s

UNIT_IV

If m is a positive integer and a is an integer with (a, m) = l, then prove that :

ar.,= I (mod m). 5

Prove that Mdbius p-furction is multiplicative. 4

Find the value of $(300). 3

Find the value of r(1800) and o(1800). 3

UNIT-V
If (a- m) = d > l, then p.ove that m has !o primitive root of a. 5

Prove that if r is a quadratic residue modulo m > 2, then y'('v'= I (mod m). 5

Lct a be an odd integer. then prove that xl = a (mod 4) has a solution if and only if
a= I (mod 4). 5

Ifm > 2 and n > 2 are the integers with (m, rl) = l. then provc that mn has no primitive
roots. 5

6

8. (a) If p is a prime and k is a positive integer, then plove tfrat Otlkl=pk(f 1)

(q)

(b)

(q)

5

(p)

(c)
(r)

10. (a)

(b)

ll. (p)

uNw 
-27422
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