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Instructions:

1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes,

3) Each MCQ type question is followed by four plausible alternatives, Tick (V) the correct 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 will not be evaluated

6) Figures to the right indicate full marks

7) Use Blue ball pen only.

8) 7(n) stands for number of positive divisors of n

9) o(n) stands for sum of positive divisors of n

10) ¢ stands for Euler’s totient function

tJ.d Tick Mark correct alternative Marks Bloom’s CO

' Level

1) Which of the following linear Diophantine equation is not 2 L4 CO1

solvable?

a) 6x + 51y =22 c)x +4y =44
b) 172x — 20y = 1000 d)3x + 6y = 18

ii) One of the solutionsfor the equation 18x = 30 (mod 42) 18 2 L4 CO2
a) 10 b) 11 c) 12 d) 13

iii) What is the unit place value of 21999 \ 2 i £03
a) 2 b) 4 c) 6 d) 8§ |
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vi)

vii)

vii)

The number of elementin the set

{m :1<m <500, mand 500 are relatively prime} is

a) 100 b) 200 ¢) 300 d) 400
If n is a positive integer and a is any integer relatively prime to n
then

a) a®™ =1 (mod n) ¢) a®?™ =0 (mod n)

b) a®™ =2 (mod n) d) a®™ = (n+1) (mod n)
If ged(a, k) = 1then a®* — 1 is divisible by , then k is

a) 5 b) 10 ¢) 15 d) 20
Forany prime p, ¢(p)is

a) Even integer ¢) Odd integer

b) Prime number d) None of these

Let the integer a have order & modulo n. Consider the statements
A: a? =1(modn) iff klon)
B: a'=da/(modn) iff i =j(modk)

a) Aistrue but Bisfalse  ¢) B istrue but A is false

b) Both A and B are true d) Both A and B are false
Which of the following is quadratic residue of 137

a) 2 b) 3 o d) 8
Order of 2 modulo 13is
a) 2 b) 4 c) 6 d) 12
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Q.2 Solve any TWO Marks Bloom’s CO
Level
1) Ifaand b are positive integers then create the relation between 6 L6 CO1
ged(a, b) and lem(a, b)
ii) Show that if a and b are given integers not both zero then the set 6 L2 Ccol
T = {ax + byl|x,y € Z} is precisely the set of all multiplies of d, '
Where d = g.c.d(a, b)
iif) Show that there are infinite number of primes of the form (4n + 3) 6 L4 CO1
Q3 Solve any TWO
i) Letn > 0 be fixed and a, b, ¢ be arbitrary integers. Show that 7 1.3 Cco2
a) If a = b(mod n) and ¢ = d(mod n) then ac = bd(mod n)
b) If a = b(mod n) then a* = b*(mod n) forany k € Z
ii) Show that the linear congruence ax = b(mod n) has a solution iff 7 L2 CO2
d|b;where d = g.c.d(a,n), also if  d|bthen show that it has
d mutually incongruent solution modulo n.
iii) State and prove Chinese Remainder Theorem. 7 L1 CcO2
Q.4 Solve any TWO
1) Ifpand qare distinct primes such that a? = a(mod q) and 7 L3 COo3
a? = a(mod p) then show that a9 = a(mod pq) and hence prove
that 234! = 2(mod 341)
i) If n=p".p 2 ps*a . pHr s the prime factorization of n>1 L4 CO3
then show that
t(n) = (ky + Dk + Dkg + 1D - (kp + 1)
il p Rt — 1 poRetl 1 pkstl_q mprk,-+1 s §
p1—1D (-1 (s—-1 (Bre—il)
iii) Define a) Pseudoprime b) Absolute pseudoprime and prove that 561 7 L3 COo3

is absolute pseudoprime.




Q.5

Q6

ii)

iii)

iv)

vi)

vi)

Solve any FOUR

Show that gcd(a, bc) = 1iff ged(a,b) = 1and ged(a, ¢) =1
If the integer n > 1 has a prime factorization

n = p ¥t p,*2. %, . p *r then show that

@)y = (o —~p D" —pte ) fr—p BT
Show that ¢(n) is an even integer for any n > 2.

Show that n = ¥4, ¢(d) , where d runs all positive divisor of n.

Find a) ¢(50000); b) ¢(360)

If n is a positive integer and gcd (a, n) = 1 then show that

a®™ = 1(mod n)

Solve any FOUR

Let gcd(a,n) =1 and the integer a have orderk modulo n and
a’ = 1(mod n) analyze the relation between b and k

If the integer a has order k modulon and b > 0 then show that a®

14
has order ————— modulo n.
gc.d(b, k)

If p is an odd prime and gcd (a, p) = 1, then show that a is a

quadratic residue of p iff a( =) = 1 (mod p).

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

3 G)=GE
b (3)=1amd (Z)= 0

Show that the congruence x? = —38 (mod 13) has a solution.

pz—l)

If p is an odd prime, then show that (ﬁ) = (-—1)( 8/,
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