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Q.1

Seat

solvable?

a) 6x+51Y=22

b) 772x-20y=7000
c)x++y=4+
d)3x+6y=18

Bloom's CO
Level

L4 CO1

L5
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One of rhe soluLiortfor rhe eqrarion 1Bx = 30 (mod 42) iS

What is the unit place value of 21oo?

a)2 b)4 c)6 d)8

b) 11 c) t2 d) 13a) 10

iii)

no-

@

l) AlI quesLions are compulsor).
2) Attcmpt Q.1 rvithin first 30 minutes.
3) Each MCQ type question is followed by four plausible altematives, Tick (J ) the corect one.
4) Answer to question 1 should be written in the question paper and submit to the Jr. Supervisor.
5) If you tick more than one option it $'jll not be evaluated
6) Figures to the right indicate flrl1m;rrks
7) Use Blue ball per only.
8) r(n) stands for number ofpositive divisors ofn
9) o(n) stands for sum ofpositive divisors ofn
I0) rp sLands for Euler's lotient lirnction
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iu) The number of eiemengin the set 2 L5 CO4

{1r1 .7 <m < 500, mand500 are relatively pdme} is

a) 100 b) 200 c)300 d)400

v) If?1 is a positive integer and a is any integer relatively pdme to n 2 L2 CO4

then

a) ae@) =1"(modn) c) ae(") =o(mod.n)
b) ao@) a 2 (mod n) d) aa(n) 1 @ + 1) (mod n)

vi) lf ecd(a, k) = 7 therl a2a - 1 is divisible by /r, then k is 2 L5 CO4

2 L4 CO4

a) s b)10 c) 15 d) 20

vii) For any prime p, rp(p) is

a) Even integer c) Odd integer

b) Prime number d) None ofthese

viii) Let the integer cr have order /r modulo ?1. Consider lhe statemenls 2 L5 CO5

et ab = 1,(m.od- n) itl klE@)

Bt ai = ai(modn) iff i 
= 

j(mod. k)

a) A is tuue but B is false c) B is tme but A is false

b) Both A and B are tue d)BothAandB are false

ix) Which ofthe following is quadratic residue of 13? 2 L2 CO5

2 L5 CO5

a)2 b)3 c)5 d)8

x) Order of 2 modulo 13 is

a)2 b)4 c)6 d) 12
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Q.2 Solve any TWO

i) Ifa and b are positive integers then create the rclation between

gcd.(a, b) and, lcm(a, b)

ii) Show that ifo and b are given integen not both zero then the set
T = {ax + bylx,y E Z } is precisely the set ofall muitiplies ofd,
Where d = g.c.d(a, b)

iii) Show that there are infinite number ofprimes ofthe form (4n + 3)

Q.3 Solve any TWO

i) Let n > 0 be fixed and a, b, c be arbitrary integers. Show that

a) lf a = b(nod n) ar,d c = d.(mod n) tien ac = bd(mod. n)

b) U a = b(mod n) then ak = bk (mod. n) for any k € Z

ii) Show that the lirear congruence ax = b(mod. n) has a solution iff
dlb;where Q=g.c.d(a,n), also if dlrthen show that it has

d mutually incongrlrent solution modulo n.

iii) State and prove Chinese Remainder Theoreln.

Q.4 Solye any TWO

i) Ifp and q are distinct primes such that ap = aQnod q) Md

aa = a(mod. p) then show that apq = a(mod pq) and hence prove

that 2341 = 2(m0d.347)

ii) lf n = p1k,.p2kz.prth,,, p,kr is the prime factorization of n> 1

then shorv that

r(n) = {kr + 1)(k2 + 1)(k3 + 1) ... (k, + 1)

D,kt 1_ | D,tt2 r_1 - ,i3-1 _ I . k.-) _.t.- . y3 L P.
"v') - a). D tpr- D tp, - tI to, - ,t

ii;) Define a) Pseudoprine b) Absolute pseudoprime and prove that 561
is absolute pseudoprime.
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Q.5 Solve any FOIIR

Show that gcd(a,bc) = Tiff Scd(a, b) = 7 and gcd(a, c) = 7

lfthe integer n > 'l l'a< a pr.me lacrori,/at:on

n = prkr'p.kz.prkz prk'then showthat

A(n) = (p1k, - prkt-1)(prtz * pr*z-1) ,.. (prkr - prkrl)
Show that E(7l) is an even integer for any n > 2.

Show that n = Iatn g (d) , where d runs all positive divisor of n.

Find a) p(50000); b) q(360)

Ifn is a positive integet and gcd- (a, n) = 1 then show that

aeb) = 7(tnod ft)

Solve any FOUR

Let gcd.(a,n) =1and the integer a have orderk modulo n and

ab = 1(mod. n) analyze the rclation between , and /r

If the integer a has order k modulo n and b ) 0 then shorv that a,

hx order k 
modulo n

B.c.d(b, k)

lf p is an odd prime and gcd (a, p) - 1, then show that .r is a

- r/4:l\
quadratic residue ofp ilf a\ , t 

= | (mod p).

Let p be an odd p me and a, b be integers which are relatively prime
to p. Show that

- /db\ ta\ /b\

") l;l = (;l(;/

b) f1)=1and f-l): r-1)1.?)\pJ \pl

Show that the congruence x2 = -38 {mod.73) has a solution.

Ifp is an odd prime, then show that (-1)\ B r.
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