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( PART-A : Obijective )
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1X20=20

Choose the correct answer from the following:

1. Which of the following(s) is/are not perfect number?

a.496
c. Both (a) and (b)

b. 8128
d. None of these

2. The remainder of 4{29!) + 5! divided by 31 is:

a.00 b.01
c.02 d. None of these
3. The value of T{180) and ({1807 are respectively:
a. 17 & 546 b.546 & 17
c. 546 & 18 d.18 & 546
4. If m is a quadratic non-residue modulo an odd prime  then:
p-i p-1
a7 =1(mod p) b= = —1(mod p)
p-1
¢ o7 = +1(mod p) d. All of these

5. If 2¥ — 1 is prime then:
a. k is composite
c. k is any integer

b.k is prime
d.Such & does not exist

6. Which of the following statement(s) is/are necessarily true?

a. g¢(n) | n for all positive integers n
c.n| gia"” — 1) for all positive integers

@ & n such that gedia.n) = 1

7. The continued fraction of ﬁ is:

a.[0; 2.1,1,3,5.3]
c.[2:1,3.5,3]

8. The congruence &x = 1 {mod 97 has:
a. 3 solutions
c. Exactly 3 solutions

9. If% is convergent of vd then:

a.

= —

q

b.n | ¢{a™ — 1ifor all positive integers o & n
d.a | ¢(a" — 1ifor all positive integers a & n
such that gedi{a,n) =1

b.[0,:2,1,3,5,3]
d.[2; 1,1.3,5,3]

b. At least 3 solution
d. No solution

b. |1.,"_rf _P > i-'
gl p°
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

- 1 — 1
C-|,~.'ﬁr_E -2 d-|,~.'ﬁr_E .
gl g° gl g°
The congruence x° = g (med 32) has a solution for which of the value of a?
a.9 b.13
c.15 d. None of these
Find the last two digits of the number 3**,
a.20 b.21
c.22 d. None of these

For any odd prime p, Ez;t (E\:I is equal to:
a.-1 b.0

c.1 d. Given information is not sufficient

The number of primitive roots of 343 is:
a.294 b.342
c. 84 d.42

Supposegt and ¢ denotes Golden ratio and Golden ratio conjugate respectively. The nth

Fibonacci number F, is equal to:

n_ 7 - R |
a'F1-J=_¢" .—‘p b'Fn=¢ ::_‘PJ
1~:I'15 3 i ﬂ“IE il
St (—@) T
C'F,,:“#" _i @) d'Fn:“p'l +o
V5 V5

For any prime p = 5, gcd(Fy_p, Fpuy) is:

a. Always 1 b. Any positive integer
c. Not always 1 d. None of these
The sequence €, Cg, Cg,*e is:
a. Decreasing sequence b. Strictly decreasing sequence
c. Increasing sequence d. Strictly increasing sequence

If p,, denotes the nth prime number then which of the following is/are true?

APy EPPrPpa—1 nzl b.p,=ppapp, nzl
CPn =P PaPnatl n=i d. None of these
Which of the following number(s) has no primitive root?

a.243 b. 250

c. 256 d. None of these
The value of Fﬂ:+: - Fﬂ: is:

aFy_y b.F,

€ Fopsy d.Fip 4
If n is a perfect number then:

L,

Ede 18:

a.l b.2

c. A positive integer other than 1 and 2 d. A real number other than 1 and 2
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[ PART-B : Descrigtive]

Time : 2 hrs. 40 min. Marks : 50
[ Answer question no.1 & any four (4) from the rest ]
1. a) Find all the solutions of the following system of linear congruences 4+4+2=10
in the interval [E01, 1000]
x = 5(mod &)
x =4({mod 11)
x = 3(mod 7)

b) Determine all solutions in the positive integers of54x 4+ 21y = 204.
c) For an odd prime P2, prove that the congruence 2x~ + 1 = 0 (mod p)
has a solution if and only if p =1 or 3 (mod 8).

2. a) Solve the following linear congruence 140x = 133 (mod 301). 4+3+3=10
b) What is the remainder when the following sum is divisible by 4?
15 +2%+ 3%+ +99% + 100°
c) Prove that 17 | (11*% + 1.
3. a) Prove that - ¢¢(2" — 1}is a multiple of n for any n = 1. 5+3+2=10
b) Verify that 3 is a primitive root of F,, 1 = 1.
¢) Prove that -2** — 1 is divisible by 127.
4. a) Find the solution of the following Pell’s equation 5+5=10
=Ty =1
b) Show that the sum of the squares of the first n Fibonacci numbers is
F+FE+FKF++F =FF .,
5. a)Evaluate [1:1,1,]. 5+5=10
b) Solve the following congruence
3x* = 5(mod 11)
6. a) State and Prove Euler’s criterion. 5+3+2=10
b) Determine whether the following congruence has solution or not:
x° = —46 (mod 17)

¢) Find the value of (;—?‘,I
7. a)lf dp is a prime number and d | {» — 1), then the congruence 5+2+3=10
1% —=1=0{modp)
has exactly i solutions.
b) Prove that -The polynomial f(n) = n”+ n + 41 is composite.

-1

¢) Prove that - If p,is the nth prime number, then p, = 2°
8. a)Provethatl, = F,_; + F ., 4+4+2=10
b) Prove that - If » is an odd prime number and & = 1, then there exists
a primitive root for p~.
¢) If p is an odd prime, then prove that
(—_2] _ i—l. if p= Ei'r_nnd 8lor p = 7{med 8)
o 1, ifp= 1(med 8)or p = 3(med 8)

= = %%k = =
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