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1. Choose the correct option from the following :
' 1x6=6

(a) Wch of the following congruences has
unique incongruent solution?

() 8x=14(mod24)
(ii) 20x =14(mod15)
(iii) 12x =14(mod?2)
(iv) 15x =14(mod 8)

»

(b} The unit digit of 2!%° is
M 2 (i) 4
(iii) 6 (iv) 8
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(2) 1 | ( 3)

() The number of positive divisors of | 2. Answer the following questions : 2x5=10
50000 is

: (a) If 7ta, prove that either a® +1 or a® -1
629 ‘ is divisible.
(ii) 30 .
i r'’s
(iij) 300 (b) glmiﬁ?ﬁ(lool)), where ¢ is Euler’s p
(iv) 400 : n .
(c) Find the highest power of 7 contained in
(d) If pis a prime, then 1(p) is . 2000,
i1 ‘ .
s i rimitive roots of 6.
(i) 2 ' (d) List the p
(i) 3 | (¢) Show that the order of 2 modulo 5is 4.
(iv) 4 Lo - |
o 3. Answer any six of the following questions :
() For a, me Z, a®™ =1(moq m) if A 5x6=30
' . i lutions in
o emel ) Find all the pOSSlb:; sl(l))io hantine
i positive integers of the P
(ll) (a’ ’n) =] ‘ equation
iii) m|a
. 56x+ 72y =40

(iv) None of the above |
(b) Prove that every positive integer n> 1

() The number of quadratic non-residues : : can be expressed uniqu.ely as & product
modulo 23 is of primes.
(l) 0 () Solve the linear congruence
W 22 6x =15 (mod21).
iii) 11 o
(' ) (d) Show that o(mn) =o(m)o(n). Hence find
) 2 o (180).




(4)

(e) If F and f are two aﬁthr_netic functions

and
Fry= 3 fi@
prove that dln
fin)= Fl1
d%u(d) (d)

(ﬂ. For any positive integer n, show th
¢(n)§n—1, if and only if n is g priméat

{g) Ifm>2, n>2 and ("!,n)

: =1
that integer mn has no p » then prove

rimitive roots.

(R) Let pis an odd prime and

Prove that x?2 ged(a, p)=1.

. =a(modp"); n>1 has a
solution iff (9_) =1
p

() If pis a prime and

= n -
fO=apx" +a,_;x"14.. tax+ay, a, #0(mod p)
. ’ p
1s a polynomial of de
integral coefficient

s ) show
fb)=0(modp) has gt most thet
Incongruent solution moduyle p "

8ree n21 with
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4. Answer any twoof the following questions :
10x2=20

(@ @ ¥ d=(a n), prove that the linear
congruence ax= b(modn) has a
solution if and only if d|b. 5
(i) If (xq, Yo) is any particular solution
of ax + by = ¢, show that the general
solutions are

b cyn -2
x1=xo+‘d‘k’ Yy=Yo dk

where ke Z and d =gcd(a b). 5

(b)) () If the integer n>1 has the prime

k
factorization n= Pf 1. P22 Pu’f" )

then show that t(n)=ITi-1{f; +1)
Hence show that 7T is a

muitiplicative function. 5
(i) For each positive integer n 21, show
that
1, if n=1
Qud) = {0 £ n>l
din , I n 5

(¢ () If p and q are both distinct odd
primes, then prove that

(g

a/\p S
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(6)

(i) Prove that the solutions of the
Pyt.hagorean equation x2 +y?2 = ,2
satisfying the conditions

ged(x y 2 =1, 2|x
and x>0, y>0, z>0 are

X = 2nm
y= m2 - n2
n= :
)=land my n(mod?2). 5

5. Answer any one of the following questi
i ons :
(@ () Find the smallegt

14

5 res .
.t Pectively. 5
(i) State and prove wﬂson th
theorem.
(i) If p be an odd prime
congruence x2 g -1 » Show that

ruen mod p)
solution if and only if pi(:,?:: 4
=1(mod4).

®) @ gxeﬁne MSbius p funcys .
i . on.

at u is a multiplicatiye gmcsu.how

on.
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(7)

(i) For each positive integer show that

n = ldy) + o(da)+-+ 0ldk)

where d;, dg, ***» d, are all divisors

of n.

(i) If n

5

is the product of two prime

numbers, show that
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oo (n) = (n+D(n-3)
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