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Important Instructions :

The duration of the paper is 2 (two) hours.

The medium of instruction and questions is English.

The paper has 45 questions and 11 pages.

All questions are of the MCQ (Multiple Choice Questions) type.

All questions should be answered.

Each question will have 5 (five) choices with one or more correct answers.
All questions will carry equal marks.

There will be a penalty for incorrect responses to discourage guessing.

The mark given for a question will vary from 0 (no correct choices are marked) to +1
(All the correct choices are marked & no incorrect choices are marked).

Answers should be marked on the special answer sheet provided.

Note that questions appear on both sides of the paper.

If a page is not printed, please inform the supervisor immediately.

Mark the correct choices on the question paper first and then transfer them to the given
answer sheet which will be machine marked. Please completely read and follow the

instructions given on the other side of the answer sheet before you shade your
correct choices.
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Notations:

Z - set of integers N - set of positive integers
R - set of real numbers 0O - (null) empty set
U - Universal set R* - set of positive real numbers
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LetA = {(a,b)| a,bd N and &+ b*= 17} andB = {(a,b)| a,bJ Z and a b= 5}.
Then An B equals

(@) {(4.1)} (b) {1.4}  ©{4-D () {14, (4-1)} (eH

Let A and B be two non-empty sets. Which of théofwing is/are true?

(@ AUBOA (b) AO A (co AULANB d)§=0 (e) A DO
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Let A be any non-empty set. If P(A) is the powedradfeA, which of the following is/are true?

(@) AO P(A). (b)d O P(A) (c) IP(A)] =12. (d) P(AN A =P(A).
(e) P(A)T A = P(A)

Let P, Q, R and A be non-empty sets such that Al @ n R). Which of the following
is/are true?

(@) A°=F'n (Q°n R (b) A=Fn (Qn R)° () A°=F n (Q°OR
(d)A°= Pn (QOR) (e) A= ((AP)\ Q) \R

Consider the following Venn diagram.

Which of the following sets is represented by thaded portion?

@ (AnB)\(AnB n C) (b) A° n (BO A).
() AnBNnCY\(AnB). (d) (BOCYnA.
(e) (AnB)\(AnB n C).

Let A be a non empty set. Which of the followiafare) correct?

@ AUBNMALOC=ANn (BOC) b)Al(BUC)= (AUB)UC.
(c)AUBNC)=An (BUC) (dABNC)= (AnB)n C.
e (AnB)OANC)=An (BOC)

Let A,B and C be any three sets. Which of the foily are propositions?

(@ (AOBLBOA)—>A=B. (bAOBLCBOC.
(cc(AOBLCBOC)-AOC (dyAOO.
(e) Check whether you have correctly shaded yalgxmumber.




11) Let p andq be two atomic propositions. Which of the followiis§are) contradiction(s) ?

(@ (p—~q) «(~q—>~p). (b) pC(qC ~p).
© ~((p~a)e (~pda)). (d) pU(ab~q).
(€) (p~ q)© (~p0a).

12) Consider the following truth table of the propamitfd with three propositional variablgs g
andr.

MMM —=AT—-H—-—4©
e e B e n B B |
B e e e e B e 1 e
el e e e B

Which of the following could b&?

@ (pCg=pLCaqgL-r.

(b) pO~(~qOr).

() (pOqO-~n0O(~pUOqOr)O(~pO~qOr).
(d) pOqgd-~r.

(e) (~pd~qUn O(pO~qO~nO(~p0~q0 1).

13) Which of the following pairs of propositions is¢arequivalent?

(@ pOq, pOa.

(b) pO(pOq), p.

() pO(~pOaq), pOq.
(d) pO(pEq),p.

(e) (p~q),(~p~~q).




14) There are four children Nadili, Sachini, Yoshitmalé&anka. Three of these children always
tell lies and one of them always tells the truthvase was broken by one of the children. This
Is what they said.

Nadili: Sanka broke the vase.

Sanka: Yoshitha broke the vase.

Sachini: | did not break the vase.

Yoshitha: Sanka lied when he said he broke tlse.va

Which of the following is(are) true?

(a) Sanka broke the vase.

(b) Yoshitha broke the vase.

(c) Sachini broke the vase.

(d) Nadili broke the vase.

(e) Nadili did not break the vase.

15) Which set(s) of the following statements is(arepimsistent?

(@ pLa,~p,q (b)p-a, p, ~q () p—r, p, ~r
(d) (@< p), ~p, g (e)~g=p, p=-1, 1

16) Which of the following arguments is(are) a falldejlacies)?

@p,(P=aFag @G @E=>q.9- p (©) (> ~q), (L1, r=~s), 3 ¢
dp, PCaF g () (p=>q),~-q} ~p

17) Let p(x) and g(x) be two predicates of the vagabdefined by x < 1 and x > 2 respectively
where x[0 N. Which of the following propositions is(are) &2

(@) Dxp() EExq(x) (b) Ix ()T a(x) ) () X p(x)
(d) Dxp(x) & x ~a(x) (e) Ix (p()Ca))

18) Let p(x) and q(x) be two predicates of the vaeahl Consider the following propositions.

() Ox(~p(x)0a(x))
(i) Dx (p(x)0~a(x))
(iii) Ox (p(x)Ja(x) )
(iv) ~Ix ~(p(x)0a(x) )
(v) ~Ox (~p(x)0q(x) )
(vi) ~Ix (p(x) I ~q(x) )

Identify the equivalent proposition pairs from argdahe above.

(@) () and (vi) (0) () and (iv) (©) (i) and (v)
(d) (i) and (iv) () (ii) and (i)
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Suppose x, ¥{5, 10, 15, 20, 25}. Which of the following proptisins is(are) true?

@0OxLyx<y. (b)Oyxy<x. (c)Ix Oy x<y.

(dIxLCyx<y. (e)Ix Oy x<y.

Let p(x) be a predicate of the variable x defiived non-null set D.Which of the following must
be true if the propositionix p(x) is false?

(a) There is an x in D for which p(x) is false.

(b) For every x in D, p(x) is false

(c) For every x in D, ~p(x) is false.

(d) There are no elements in D for which p(x) usetr

(e) There arexand xin D for which p(x) is false.

Let p and g be two atomic propositions. Which & tbllowing propositions is(are) expressed
in Canonical Conjunctive Normal Form?

@ (PCaCnC(EC~qCnC(pCt~qlr).
(b) (PCgCNC(PLE~qCENC(g-p Cr).
(© (PEQENC (pC~qCr)C(g-pLr).
dpCEC~gCnC(pC~qlr).

() PCaCnNC(PLE~gCNC(=pLqLly).

Let p(x) and q(x) be predicates of variable x defion A = {a}.

Which of the following propositions is(are) true X ( p(x) J q(x) ) is false ?

(@) ~p(@)C ~q(a). (b) p(@)C q(a) (c) ~p(@)C q(a)
(d) ~p(@)C ~q(a) (e) Ox ~(p(x)C q(x) ).

Let A, B and C be three distict setsAli B denotes the Cartesian product of A and B, whicthef
following is/are true ?

(&) AXxB=BXxA.

(b)AxO=0 xA.

(©)Ax(Bn C)=(AxB)n (AxC).
d Ax(BOC)= Ax(Bn C).
e)Ax(BOC)=(AxB)O(AxC).
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Suppose a non-empty relatipis defined in a non-null set X. Thanis said to be reflexive if

(@) Ox, xO D) = (x,x) O p (b) Ix, x O D(p) = (x,x) O p
(c) Ox,xOD(p) C (x,x) Op (d)Ix,xODp)C x,x)dp
(e) Ox, xOD(p) C(xx)Up

Let A={a,b,c} and B ={(a,a), (b,b), (a,b), (b,a), (c,a), (a,c) } bestation in A.

Which of the following is(are) true?

(a) B is symmetric. (b) B is reflexive.
(c) B is transitive. (d) B is not symmetric.
(e) B is not transitive.

Let a andp be two relations defined in a set given by
a={(5,6),(7,9),(8,3),(4,4)} an@={(6,1),(9,9),(8,5),(6,12),(10,4)}.

Then Boa equals

(@){(5,1).,(5,12),(7,9)}

(b){(8,6),(10,4)}
(©){(5,6).(7.9).(8,3),(4,4),(6,1),(9,9).(8,5).(6,1204)}
@{xy) [z x2)eall(zy)ep}

(©){(8,6)}

Supposep is the equivalence relation defined in A={1,2,34}
p={(11), (2,2), (3,3), (4.4), (1,2), (2,1), (2.83,2), (1,3), (3, 1)}

[3], U [4], equals

(@) {1,2,3}. (b) {4}. (c) {1.2}.
(d) A. () D(p).

Let A be a non-empty subset of N and let the t@lationsa andp be defined in A by
a={(x,y)| x,y UA, x =y} andB={(x,y)[ x,yUA, x < y}.

Which of the following is(are) true?

(a) a is Reflexive an@ is Symmetric. (bl is Reflexive an@ is Transitive
(c) a andp are both Symmetric . () andp are both Transitive.
(e)a andp are both Reflexive.
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Supposep is a relation defined in a non-null séhich of the following is(are) true?

(@) D(p)={y | Ex (y,X)0 p},
(b) R(p)={ x| Oy (y,X)0 p}.
(©) D(p)={ x| Ty (y,X)T p}.
(d) R(p)={y | IX (y,X)O p}.
() R(p)={y | BX (x,y)O p}..

Letf be al-1 function and xx,[0D(f ). Which of the following is(are) true?

(@) ~(CX1, X2, Xg # X2 T (X)) = f(X2)).
(b) "'([b(]_, D(z , X1 £ Xo 0 f (X]_) =f (Xz) )
(€) Oxq, X2 X ZX2= f(X) £ f(X2).
(d) UXg, X2 X = X% Uf (X]_) z f (Xz).

(e) Oxq, Oxz X3 =X Of (X1) £ f (X2).

Supposd is a 1-1 function.

Which of the following is/re)correct about™ if D(f ) = R(f %) ?

(@) fltis1-1.

(©) RE™=R®.
(e) fo ftis1-1.

(b) D{)=D(f).
(d) ftofis1-1.

Let A={a,b} and B={x,y}. Which of the following pas represent(s) the total numbeii o
functions andnto functions respectively from A to B?

@) (2,2).
(b) (4,4).
(c) (4,2).
(d) (6,2).
(e) (2,4).

Let the function$ andg be defined on R d9x )= 2x-1 andy(x) = x+1. Theng o f isx defined

by

(@) D(gof) =R, gof)(x) =2x+3.
(c) D(gof) =R, @of)(x) =2x.
(e)D(gof)=R, gof)(x) =2x-1.

(b)D(gof) =R, gof)(x) =x+3.
(d)D(gof) =R, gof)(x) =2x+1.
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Consider the functionf defined by D(f)={x| x O R, x# 3}, f(x)=(x+2)/(x-3) Which of the
following define(s)f *?

x| x OR, x#2}and f7* (x)= (x+3)/(x-2).
x| x OR, x#1}and f?* (x)= (3x+2)/(x-1).
x| x OR, x#1}and f* (x)= (3x-2)/(x-1).
x| x OR, x#2}and f* (x)= (x-3)/(x-2).
x| x OR, x#2}and f?* (x)= (2x+3)/(x-2).
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By using a letter in the word “COMPUTER” not mohah once, how many three letter
words can be formed if they should end with R?

(@) 1. (b) 48. (C) 42.
(d) 336. () 8.

How many ways are there for four Cricketers, tf8aemmers and two Athletes be stand in a
line if the same type of sports persons stand hay@t

(a) 432 (b) 48 (c) 1728
(d) 24 (e) 362880

A committee of 5 is to be selected from 7 men ambben. In how many ways can this committee
be formed if no more than 2 women are to be inad@de

(@) 175 s+ 'Cs* °Cy+ 'C5* °C, (c) 350

(d) 546 @+ Py * °Pi+ Pe* °P,

Let (A, O, n ) be a Boolean algebra with A representing thegyaet of a non-empty set X.
If POA, which of the following state(s) the identity lawf this Boolean algebra ?

@POF=APnF=0. (b)) POO=P,PnX=P. (c) PnO=0,POX=X

(d) O°= X, X°=1. (e) POP=P,Ph P=P.

Let E and F be two disjoint events and P (E) =P=(FB. The probability that neither event
will occur is:

(@) P(EUF) = P(E) + P(F) = +==
(b) P(ENF) = P(E).P(F)=%.5=>:
(©) P(ENF) = P(E).P(F)=2.2=2

(d) P((EuF))—1—P(E)—p(p)—1_l__
(e) P(EUF)=P(E)+ P(F)—P(ENF) __+
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41)

42)

Let a sample space e= {w,, w,, w3, w4, ws} Where the sample points have equal
probability,

P({w1}) = P({w2}) = P({w3}) = P({@4}) = P({ws}) =
Then,

Ly

(a) the events = {w,, w,} and H = {w,} are independent.

(b) the event& = {w;, w,} and G = {w,, w3} are independent.

(c) the event® = {w,, w,} and Q are not independent.

(d) the event& = {w;, w,} and F = {w3, w,} are not independent.
(e) the event§ = {w,, w,} and I = {w,, w3, w,} are independent.

The probability that a research project will be vpéhnned is 0.80.Furthermore, the
probability that the project will be well planneddasuccessful is 0.72. What is the probability
that the research project will be successful gihen it was well planned?

() 0.08 (b) 0.57 (c) 0.72 (d) 0.80 (€) 0.90

The General Social Survey asked subjects whetlegrfdvored or opposed the death penalty
for persons convicted of murder (F = favor, O =ag®) and whether they favored or opposed
a law which would require a person to obtain a pebefore he or she could buy a gun (1 =
favor, 2 = oppose) as well as if they had ever beanried (Y = yes, N = no). If a tree
diagram is used to list the sample space withitlse franch representing the response to the
death penalty question, the second the respongetgun permit question and the third the
response to the marriage question, which of tHevi@hg is a possible outcome?

(a) N2F (b) F1Y (c) FOY (d) 10N (e) OON

10



43) Suppose the following tree diagram summarizesdbpanses of 500 people to two questions,
where the first response is either yes or no amdstécond question is a multiple choice
guestion with three possible answers (A, B or C3e lWhe tree diagram to calculate the
probability that a person answered B to the mutgiioice question.

A(01)
Y (0.1) B (0.4)
C (0.5
;k iﬂ.:}
N (0.9) B (0.3)
C (0.5
(@) 0.7 (b) 0.04 (c) 0.07 (d) 0.4 (e) 0.31

44) | Which one of the following statements is true?

(a) ForanyeventA, ilUA = SthendAnA = @.

(b) For any two events Aand BUB = A U B.

(c) An eventis not a subset of a sample space.
(d) A probability is a real number which is lekar 1.
(e) P(AUB) = P(A) + P(B).

45) | Let E and F be two events such tBat F .The probability of the event F can be expressed as
the sum of the probabilities of two disjoint eveassfollows.

(@) P(F) = P(E) + P(F NE)

(b) P(F) = P(EUF)—P(ENF)
(c) P(F) = P(E) + P(ENF)

d) P(F)=P(EUF)—P(ENF)
(e) P(F) = P(E) — P(E)

*kkkkkkk

11



