16,

18,

19.

20,

PART C — (5 = 8 = 40 marks}
Answer ALL guestions, choosing either (a) or (b).
Answer should not exceed 600 words.
(1) State and prove the Binomial theorem.

Or
(by If a, 18 the n' Lucas number, then prove
T-\I.’I
that a, < —1| .
{n) State and prave the division algorithm.
Or
(b) Solve the linear Diophantine equation
172 x +20 y=1000.
(n) State and prove the fundamental theorem of
arithmetic.
Or

) If all the n>2 terms of the arithmetic
progression p, p+d,p+2d,..pln- 1)d are
prime numbers, then show that the common
difference o is divisible by every prime g<n .

(a) State and prove the Chinese remainder

theorem.
Or

(k) (i) Prove that 41 divides 2% -1
{ii) Obtain the remainder when
11+214+30 .. +100! is divided by 12.

{a) State and prove Wilson's theorem.,
; Or
(b) Let p be an odd prime prove that quadratic
congruence x° +1=0(md p) has a solution if

and only if p = 1 (mod 4),
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PART A — (10 = 1 = 10 marks)
Answer ALL guestions.

Choose the correct answer !

- RN

(a) n b 0

@ (-2) d) 2"
2. ols -

(a) 0 b =

(SR (d) None
3. When we divide the square of any odd integer, the
remainder is

(a) 1 by 3
{ey 5 dy 7
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10.

ged (- 5,5) =

@ 1 by -1

© -5 @ 5

If Pis a prime and pfab, then

(a) pla by plb

(c) (a)or(b) () (a)and (b)
The number of prime numbers of the form n'=1
S

(a) 1 by 0

© 7 (<)

-31lm (mod7)

(a) 10 by 11

c) -4 dy -4

If cameblmod n) and ged(e,n)=1, then

(a) a=b(mod n.] (h)  a=c{modn)

4
fc)  b=cimodn) (d} nsh|mnd-{‘~}
\

E #

If p is a prime and a is any integer, then o' =

(mod p)
(a) 1 (by 0
£ a ) p
12/4= (mod 13)
(a) -1 by 1
o 12 d) O
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11.

12,

13,

PART B — (5 x 5 = 25 marks)

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

(a)

(b)

{a}

(b)
{a)

(h)

{a)

(b)

(a)

(b)

Answer should not execeed 250 words.
State and prove the Archimedean property.
Or

If t, is the n™ triangular number, prove that
: 2
bty sty 2D
i

iy If gedla,b)=1, then show that

(a E]_[

\d'd)
(ii} State and prove the Euclid's lemma.

Or

Prove : ged (g, b) x lem (g, b) = ab.
Show that -JE is irrational number.

Or
Prove that there are an infinite number of
primes of the form 4n+3.
Prove that @ = b (mod n) if and only if a and
b leave the same non negative remainder

when divided by n.
Or

Solve the system:
Tx+8y=10(mod16), 2x+5y=9 (mod 16).
Show that the converse of Fermat's theorem

is not true.

Or
If n is an odd pseudo prime, then show that
M, =2"~1 is also an odd pseudo prime.
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