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INSTRUCTIONS: Answer question ONE and any other TWO questions >
lia) UESTI( ; ’ : ~
o QUESTION ONE (COMPULSORY) Cuoean
\ ,\ ) . r
"p“f/\ a) List the members of the set A= (x ENI4+x =3 } [1 mark] } A Kragmd~
b
b) If = {0, 1,2, 3}, find P(S), the power setof S " (4 marks)
¢) Prove that if n is an integer and 3n + 2 is even, then n is even using
i. A proof by contraposition %,~7* [3 marks}
{3 marks]

ii. A proof by contradiction y 114,
d) Let f:Z — Z be defined by f(x) = 2x + 1, determine if fis invertible [4 marks]
, AR ,\Y;.W a 20
e) Write the converse, inverse and contrapositive of the following statement
“If 1 +1 =2, then pigs can fly” {6 marks)
f) Let P(x) be the statement “x = x2.” If the domain consists of the integers, what are

these truth values?

i P
i) 3xP(x)"
iil) VxP(x) ¢
I3 marks}
g) Using a Venn diagrams o s*ow that AUB = AN B,ifAand Bare sets  [4 marks)
h) Find the domain D of the real-valued function, g(x) = V25 — x2 |2 marks}
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QUESTION TWO Lt
Yo

a) Inasury .
survey of 120 people, it was found that: 65 1ead Newsweak magazine, 20 fead o

both Newsweek
read I%:I\:GS}‘:"@S?; _‘"‘,_.C{,Tnnc, 45 read Time, 25 read both Newsweck and Fortune, 42 .
5 Draw s v read both Time and Fortune, 8 read all three maga2ines. 2
Newsw ;nn Fhagram with N, T, and F denoting the set of woptc who read ( ':g
ool eek, Time, and Fortune, respectively ard fill in the correst number of vy" . ;‘,’
ii) I!:l?ncr!) ;m cach of the eight regions of the Venn diagram (4 marks]
i) Fing :hc number of peuple wito read at least one of the three magazines (2 marks] .l ’
¢ number of peaple who read exactly one magazine. [2 marks] "x “
b) Determine whether (p A q) - r and (p—=r)A(q—rT)are Jogically equivalent "~ <71t
{12 marks)}
Tt
1F
QUESTION THREE £
a) Prove the following by mathematical induction B
. Fs
i) 7" — 2" is divisible by S foralln € N [4 marks]
i1) 2+446+-+2n=n(n+1) [4marks].” F
b) Using a Venn diagram with sets A, B and C, shade the following sets; ' /” ;‘n
i) 4 _ (B U C) (2 markﬂ/ &. .
i) An(C-B) {2marks]” .
17
c) LetS=(a, b,c.de}, T={L2 3, 4}. State with reasons whether : 3
each of the following statements is either truc of false. }g ¥
i) It is possible to define an injection f:S.= T (2 marks). ;
ii) It is possiblc to define a function f:T = ) (2 miu;ksl o
d) Find the Cartesian product A X B X C where A =(0,1}.B=(1,2)and C= o, n3l .
™ _E : [4 marksY” 1
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QUESTION FOUR

) = 2x + 1 and g(x) = x* — 2. Find

a) lxtf:R-*Randg:R—»Rbedcﬁnedbyf(x _

the formula for the composition functions gof, fog and fofog [7 marks] C: s

fx Y

e ) o
b) Prove that VS is irrational by contradiction 4 (7“ {6 marks) (3
o |
¢) Using set identities, show that (AnB)u(An B=A % j {4 marks) .
d) Letp, g, andr be the propositions ‘ (g j@ . &“‘h‘
p :You have the flu. \.’(“«“ -

g :You miss the tinal examination. \;\_ KM

r: You piss the course ) : e ™

Expiess the proposition (p->-"vi- —r) as an Enghsh sentence 3 marks) A\
v
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