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Candidates should attempt ALL questions in SECTION A and any THREE in SEC-
TION B.

Instruments and Materials
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SECTION A

Answer ALL questions in this section - (40 MARKS)

Al. Let A= {1;2;3;4} and B = {5;6}. Evaluate,

(a) Ax B [3]
(b) Bx B 3]

A2. Let A, B and C be sets B # ¢. Given that A x B C C x C. Prove that ACC.  [5]

A3. (a) Let A = {1;2;3},B = {3;4},C = {1,5;7}. Evaluate S(4; B;C), the set of all
possible sets A, B and C. [4]

(b) Let X = {p;q;r}. Find I(X). 5]

Ad. () Let A={1;2;3},B = {a;b;c} and C' = {1;2;3;4;5}. Describe f in the following
statements using injective, surjective and state which of them is a bijection.

(i) Define f: A— Cby f(1) =1, f(2) =2; f(3) = 3. [3]
(ii) Define f: A~ Bby f(1)=a; f(2)=b;f(3) =¢ (3]
(b) Let o and b be fixed real numbers, a # 0. Define 6 : R — R by 8(z) = az + 0¥z €
R. Show that 8 is a bijection mapping. 6]

A5. Describe in words the sets A = {z € Z|z > 2} and B = {z € Z|z < 5}. Show that
AN B is finite and AU B = Z. 8!
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SECTION B

Answer any THREE questions- {(60- MARKS)
B6. (a) Let f,g be mappings from R — R given by f(2) = #*, g(z) = 2z — 1. Find

(i) gf and fg. [4]
(ii) the values of z for which
g9f(z) = fo(z)

6]
(b) Let f: A—+ B and g: B — A be mappings such that g@f = fog = I where I is
the identity mapping on A. Prove that f is bijective and g is its inverse. [10]

B7. Let m be a fixed integer and a, b, ¢, d € Z such that A = b mod m and ¢ = d mod m.

Prove that

(a) {a-+c) = (b+dmod m. [7]
(b) (a—c) = (b—d mod m. 7]
(¢) ac = bd mod m. 6]
B&. (a) Define a group. 3]

(b) Show that the following are groups
(i) G = {1;~1;4;—4} where G € (C*; x). 8]
(i) (Zg, +), where Zg denotes the set of integers modulo 6. [7]
(¢} Define a abelian group. 2]
B9. (a) Define a subgroup. 3]
(b) Consider G = {1; —1;4; —¢} where G € (C*; x). Find all the possible subgroups
of G. [6]
() Let G = {R/{0}; x} and H = {2™ : n € Z}. Prove that H < G. [6]
(d) Let H and K be subgroups of G. Then H N K is also a subgroup of G. (5]
B10. (a) Define a ring R. (3]
(b) Let R be a ring, e, the left identity of R and e the right identity of B. Show

that '
€1 = €2

[5]
(¢) Define the characteristic of a given ring R. 15
(d) Consider Zx = {0;1;2;3;4}. Evaluate the characteristic of Zg 5]
(e} Define a subring. [2]

END OF QUESTION PAPER
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