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INSTRUCTIONS TO CANDIDATES

ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

QUESTION ONE (30 MARKYS)

a) List the members of theset A={x|x €EZ,x =3r,r EZand0=r < 4}
(2 Marks)

b) LetA={1,2,3,4,5}and B ={0, 3, 6}. Find i) A UB, ii) AN B, iii) A-B, iv) B — A.

(4 Marks)
c) IfA={a,b,c,dtandB={1,2, 3} find4 X B

(4 Marks)
d) Let f: R — R withf(x) = x*. Determine whether f is one-to-one and onto.

(4 Marks)
e) Prove that if n is an integer and 3n + 2 is odd, then n is odd using contraposition method.

(3 Marks)
f) Write the converse, inverse and contrapositive of the following statement “If

Maria learns Discrete Mathematics, then she will find a job.

(6 Mark)
Q) Prove that \/B is irrational for any prime p.

(4 Marks)

h) Let p and g be the propositions
p: | bought a lottery ticket this week.
g: I won the million Shillings jackpot.
Express proposition—p Vv (p A g) as an English sentence. (3 Marks)



QUESTION TWO (20 MARKYS)

a) Out of a group of 85 people, 30 invested in the stock market, 45 had certificates of deposits (CD’s)
and 44 had saving bonds. Furthermore, 23 had both CD’s and bonds, 13 had both CD’s and stocks
and 13 had stocks and bonds. Finally 10 of the people had no investment. Represent this
information in a well labelled VVenn diagram and hence find the number of people that had:

1) All the three types of investments (4 Marks)
i) At least two investments. (3 Marks)
1)) At most two investment (3 Marks)
iv) Saving bonds only (3 Marks)
V) CD’s only (3 Marks)

b) Show that (p =+ ) A (g — r) and (pV g) — r are logically equivalent (4 Marks)

QUESTION THREE (20 MARKYS)

a) Use a direct proof to show that if n is an even integer, then 4 divides n?
(4 Marks)
b) Let f: R — R be defined by f(x) = 2x — 3. Determine whether f is invertible and if so find f~*
(4 Marks)
C) Find the power set P(A) of A= {a, b, c, d}.
(4 Marks)
d) Using set builder notation show that A U E = A n B, if A and B are sets
(4 Marks)
e) Prove using mathematical induction that
1
1+2+3+~+n=-n(n+1
" zn(n ) (4 Marks)

QUESTION FOUR (20 MARKYS)
a) Let f: R — Rand g: R — R be defined by f(x) = 2x + 1 and g(x) = x* — 2. Find the formula

for the composition functions gof, fog and fof (6 Marks)
b) Show that for any two sets A—B=ANB° (3 Marks)
C) Prove that /5 is irrational by contradiction (7 Marks)
d) Using a Venn diagram with sets A, B and C, shade the following sets;

i) A—(BUC) (2 Marks)

i) An(BUO) (2 Marks)

QUESTION FIVE (20 MARKS)

nin+1l){2Zn+1)

a) Prove that 1 +2* +3* + - +n? = - (6 Marks)
b) Prove if x is odd and y is even, then xy is even.

(4 Marks)
C) Prove that the sum of the first i even natural numbers is n(n + 1).

(6 Marks)

d) Provethatif 4 x B #0and A XB=C % D thenA=Cand B = D.
(4 Marks)



