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N.B. All questions are compulsory.
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(1)
(i1)
Giii)

(iv)

Attempt any One of the following: (8)

(2)State Euclid’s lemma

(b) Let p is a prime number Suppose that p | aq.@z " @3 - Qy

where @y, @y, s . .0y € Zthen i with 1 SIS T such that p | @

equivalently If p} ay.a, - ag ... azthen p |a, orplaz..0TP | @

State and Prove Binomial theorem.

Attempt any Two of the following: (8)
3 —4 . , o [IHZn —4n 7

ifA = [1 _JProvc that by induction Principal A" = [ " 1 — ZnJ

forany n € N.

Find GCD of 423 and 2763 also find m and 1 such that

d = m(423) +n(2763)

Show that 551 + 2 and 22n + 1 are relatively primes Vn € N

Find the last digit of 13%%7

Attempt any One of the following: (8)

Define Inverse of a function and il f: X — Y isa bijective function then

Prove that f is invertible.

Define equivalence relation

Let R be an equivalence relation on X then Prove that any two equivalence

classes are either identical {sanie) or disjoint.

Attempt any Two of the follewing: (8)

Letf:RaR,f(x)=2x+5andg:lR-—>R,g(x):f;’ verifyg:f"l

Let /R — R given by f(x) =2x +4andg: R - R given by g(x) = x?

find gof (1)and fof(1) .
mX=2%fora,b€EZ ,a*xb= a+ b —3 ,Check whether * is

commutative, associative and aiso find identity and inverse if they exist

In7 aRb ifandonlyif S5la—binZ find equivalence classes [0] and [1]
under the relation R

p.T.O.



Q.4
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(1)

(1)

(1)
(i1)
(i)

(iv)

Attempt any One of the following:

State and prove Remainder theorem

Also lind the remainder when g(x) = x — 1 s divided by

f(x) = 16x" = 7x7 + 5x 4 1 by using remainder theorem.

(u) State Fuclidean algorithm I'Qr polynomials,

() let f(x) = ap +ayx -t apx?® + o a,x" e Z]x| and a,, # 0 prove that
e Qisarootol f(x) then p |ay and q |a,,.

q
Attempt any Two of the following:

Find the GCD of the polynomial (x) = x® — 1 and g(x) = x® — 1

Find quotient and remainder when f(x) = x° — 3x* - 2x? + 4x + 2 and

gx) =x%+2x+2
Find all roots of f(x) = x3 = 2x% —4x +8ifr, +7, = 0

State factor theorem and Using factor theorem check whether
f(x) = x—2,isafactor of g(x) = 6x> — 7x + 1
Attempt any Three of the following:

For integers a,b,c provethat If 9| (b+¢)and 9| (b — ¢) then
91(50b—22¢).

Find the least positive integer to which 27°%.

®-is congruent modulo 63 -
Prepare the I\dultiplicatiéﬁ table for Zg

Check whether the function f: R — R, f(x) = 10x + 7 is bijective
Find 4" roots of unity.

Find the multiplicity of each root of the poiynomial

f(x) =x*—=5x3+9x2 - 7x+2
skook R Rk R KRR e kkk sk ok
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