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Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1) Attempt any five of the following: [5]
a) Express the empty set as a subset of R.
b) Define equivalence relation.
c) If a|b then show that a|bc for any integer c.
d) Find the value of 15 in Zx.
e) Show that a = a (mod n).

f) Verify that z = 1 + i satisfy the equation z? — 2z + 2 = 0.
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g) Evaluate ar
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Q2) A) Attempt any one of the following [5]
a) Let ~ be an equivalence relation on a nonempty set X. If y € [x] then show
that [x] = [y].
b) Given integers a and b with b # 0 there exist unique integers q and r
satisfying a = bg + r, where 0 < r < |b|.
B) Attempt any one of the following [5]
a) Prepare the composition table for addition and multiplication in Z.
b) Let ~ be the relation defined on R by x~y if and only f |x| = |y|.
Q3) A) Attempt any one of the following [5]
a) Leta and b be integers, not both zero. Then a and b are relatively prime if
and only if there exist integers x and y such that 1 = ax + by.
b) Let X be a nonempty set and ~ be an equivalence relation on X. Let x,y €
X. Then exactly one of the following is true
i [x]=[y]=0
ii.  [x] = [yl
B) Attempt any one of the following [5]
a) Find gcd(12378, 3054) and express it in the form 12378 x + 3054 y for
some integers.
b) Prove that following using Mathematical induction

nn+1)
1+2+...+n:T;foralln21.



Q4) A) Attempt any one of the following [5]
a) If a = b(mod n) and ¢ = d (mod n) then prove that
a+c = b+ d(modn) and ac = bd(mod n)
b) Let 8 be any real number and n be an integer. Then
(cos @ + isinf)™ = cosnb + isinné.
B) Attempt any one of the following [5]
a) Find the unit digit of 31°° by the use of Fermat’s theorem.

b) Find the square roots of the 1 — +/3i.



