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PART A — (10 x 1= 10 marks)

Answer ALL questions.

Choose the correct answer :

The value of [RJ is

0
(@ 0 (b) n
(0 1 \ d n

Which one of the following is correct?
(@) 7=0(modb) (b) 7=0(mod6)
(© 7=0mod7) (d) 7=0(mod8)

Which one is the smallest pseudoprime to base 3
(a) 91 b)) 217
(e 341 (@ 561

Fermat's theorem says
(&) at's= O(nﬂrod p)
® @ =1(modp)
(@ a”'=-1(modp)
(d) a®=p-1Lmodp)-
PART B — (5 x 6 = 25 marks)

Answer ALL questions choosing either (a) or (b).

(a) State and prove Archimedean property.
Or
(b) Prove that [Z] +(k: J = (n}: IJ, 1<ksn.
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13.

14,

15.

Who say "Everything is number"?

(a) Pythagoreans (b) Egyptians
(c) Greacean (d) Babylonians
ged (8, 17) is —

(a 2 (b 8

(@ 1 d o

Iflem (a,b) =ab, then ged (a,b) is

@ 0 ® 1
© ab @ (aby ~

The value of 7,,(89) is

(a) 4 (b 3
(e 10 (d 13

Which of the following is twin prime numbers?
(a) 2,8 () 57
(¢) 19,23 (@ 79,97

If 100x = 0(mod 3), then the value of x is

(@ 1 (b 2
© 3 @ 4
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(@) If alc and blc with ged (@,b)=1, then
prove that able.
Or
(b) Prove that any positive integers a and b,

ged (a,b) lem (a,b)=ab.

(a) Prove that the number JE is irrational.

Or
(b) Prove that there are an infinite number of
primes of the form 4n+3.

(@) Prove that 41 divides 2% —1.

Or

(b) Solve 9x=21(mod30).

(a) State and prove Fermat's theorem.

Or
(b) Using Fermat's method to factorize the
number 119143.
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PART C — (6 x 8 = 40 marks) 20. (n) State and prove Wilson's theorem.

Answer ALL questions choosing pither (a) or (b). Or
> } (b)  Prove that if a is an odd pseudoprime, then
16. (n) Prove that . M. =2 —1 i85 largor one.

g n(2n 4 1)(n+1)

]l‘_' 2‘43:'.,; i .
G

using mduction.
Or
{(b) State and prove binomial theorem.
17. (a) State and prove division algorithm.

Or

(b) Solve the Diophantine cquation
24x +138y =18. ¢t

18. (&) State and prove fundamental theorem of
Arithmetic,
Or
() If p, is the n™ prime, then prove that
p,<2%.
19. (a) State and prove Chinese remainder theorem.
Or

(b) Explain the Basic properties of congruence.
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