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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 43 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 & - (null) empty set
U - Universal set R* - set of positive real numbers
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(@ log,8. (b) log,3. (c) (logz2)71t. (d) log, 10 *log4p 3 .
(e) logio 2 *log;10.

Which of the following is(are) correct?

(@) Va € N,Vu,v € R* log, (%) = log,u — log,v.

(b) Va € N,Vu,v € R log, (g) = log,u — log,v .

(c) Ya€ N,log,1=0 .
(d)Va € Zlog,1=0 .

(e) Ya,u,v € N log, (%) = log,u — log,v .

Let A ={1,3,5,7}and B = {2,4,6}. Then, which of the following is(are) correct?

(@) AuB={x|xeN A x <8}. (b) AB=A. (c) AuB=y.
(d) A ~B={12,34,5,67}. ) AnB=0.

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

@ ANB cAUB. (AcCA. () AcAnB. (d) BNA(AUB)=B.
(e) A\(ANB)=A.




6) Let A and B be any two non-empty sets. If P(A) denotes the power set of A, which of the
following is/are true?

(@) AuBeP(AUB). (b) AnB e P(AUB). (©) [P(A)| = 24,
(d) AuB c P(Au B). (e) AuB € P(AnB).
7) Let A and B be two non-empty subsets of a universal set S. Which of the following is/are
true?

(a) AUB° =(AB)NA. (B AUB)=A"NB"). (c)(AnB)'=(A°UB°).
d) A°~AB° = (AB)UB. (e)A°nB°= (B\A)°UB.

8) Consider the following Venn diagram.

A B

C

Which of the following sets is/are represented by the shaded portion?

(a) (B\C) N A (b) (A\B) N C
) ANBANC)\(ANB) (d) (C\B) N A
e (AnC)\(AnB nC)

9) Let A,B and C be three sets. Which of the following is(are) correct?
@ AuBNC)=(AnB)U(ANC). b)AuBuUC)= (AuB)uUC.
) An (BuC=Au(BNC). d AuBNC)=(AuB)n(AUC).
©An(BuC)=(AnB)UANC).

10) Let A and B be two sets. Which of the following is(are) correct?

@ (AcB)—= (Vx,xe ArxeB). () A=B->AcBVvBCA.
(c) (AcB)—- (Vx,xe A->xeB). (d)A=B->AcBABCA.
() (AcB) © (Vx,xe A->xeB).
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Let A,B and C be three non-empty sets such that A < B, C ¢z Band A n C= . Which of
the following Venn diagrams reflect these properties ?

(a) C (b) B
) O
(©) B (d) (e) C
A=B
@ OHO
Consider the following truth table.
p g (p A Q) v (p—0)
T T V1
T F V2
[ T V3
F F V4
The truth values of V1, V2, V3 and V4 are
(@) T,T,T,T respectively. (b) T,T,T,F respectively. (c) T,T,F,T respectively.

(d) T,F,T,T respectively. (e) F,T,T,T respectively.

Let p and g be two atomic propositions. Which of the following are tautologies ?

@(p—->q <(~g->-~p) (b) pv(@v~p)
©~((p-q) e (pva)) dpA(@n~a)

€@ (p—>a e (pva




14) Consider the following truth table.

T| ||| |||
7| ||| || n|H|e

il e T T e

i s e e I T =
=[]

|||

Ifp—(q—r)isoneof ul, u2, p3 and (p — q) — ris also one of pl, u2, u3, which of the
following is/are correct?

(@ p—(q—r)ispland (p = q) = ris p3.
() p=>(@-risp3and (p— q) > ris p2.
() p~(g—r)isp2and (p = q) > ris pl.
(d) p=>(q—rnisp2and (p— ) > ris u3.
(e) p~(q—r)isu3and (p = q) > ris pl.

15) Consider the following propositions.

M pa(pva) (i) p (i) pA(~pva) (iv) prg

Which of the above pairs of propositions are equivalent?

(@) (i) and (i)
(b) (i) and (ii)

(©) (i) and (iv)
(d) (ii) and (iv)
(e) (ii) and (i)

16) Which of the following arguments is(are) valid?
@ p—aqlp () p>ap|qg (© p—a~qf~p
(d) p—d,~q Fp ® pfpvg

17) Consider the following sets of propositions.

() pag,~p.a (i) p=r, p, ~r (ii)(qep),~p,q (iv) pva,p ~q

Which of the above sets of propositions are inconsistent?

(@) (i) and (ii) only (b) (i1) and (iii) only (c) (1), (i) and (iv) only
(d) (iv) only (e) (i), (i) and (iii) only
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Let p and g be two atomic propositions. Which of the following propositions is(are) expressed
in Canonical Disjunctive Normal Form?

@ (pvavna(pv~-qvna(pv~qvr)
) (pArgan)v(PA~gan)v(g-p AT)
() pAQAT

(dpvagvr

€ PAgANV(PA~GATN)V(-PAQAT)

Let p(x) be a predicate of the variable x defined on a domain D. Which of the following must be
true so that the proposition 3x p(x) is false?

(@) There is a Xq 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 true.

(d) There are no elements in D for which p(x) is true.
(e) Vx p(x) is false.

Let p(x) and g(x) be two predicates of the variable x defined by x < 10 and x > 5 respectively on N.

Which of the following propositions is(are) true?

(@ vxp(x) v vxq(x) (b) ¥x (p(x) v q(x)) (¢) Ix~p(x)
(d) VX ~p(X) A VX ~q(X) (&) Ix (p(x) Aa(x))

Suppose xe{5, 10, 15, 20, 25} and ye{6, 12, 16, 24, 25}.

Which of the following propositions is(are) true?

(@) vx3dy x+y<32 (b) Vy Ix x+y<32. () IX Vy x+y<32.

(d) 3Ix dy x+y<32. (e) VX Vyx+y<32.

Let p(x) and g(x) be two predicates of the variable x defined on a domain D. Consider the following
proposition.

Ax (p(x) v q(x))

Which of the following is/are equivalent to the above proposition?

(@) Ix p(x) A Ix q(x).

(b) Ix p(x) v IX q(x).

(©) ~Vx (~p(x) A ~a(x) ).
(d) 3Ix (~q(x)—= p(x) ).
(€) Ix (~p(x)— q(x)).




23) Let R={(a,b), c} and S={(1,2), 3}. The Cartesian Product, R x S is equal to

@ {(a1).(a2),(a3),(b1),(b,2),(b,3),(c.1),(c,2),(c.3)} .
(b) {((a,b,1,2),(c,3) )} .

() {((ab), (1.2)), ((@b),3),(c,(1.2)),(c3) }.

d) .

(e) {(1,3),(1,b),(1,¢),(2,8),(2,b),(2,¢),(3,),(3,b),(3,)}-

24) Let B be the relation defined by p={(a,b)|a €Z, b €Z, a =b}.

Which of the following must be true?

@B =,

(b) B is not reflexive .
(c) B is symmetric .
(d) D) = R(PB) -

(e) B is an equivalence relation .

25) Let A be the set of all living people and B be a relation defined on A by
a ={(a,b) | b is a brother of a}.

What is o7
(@) o*={(a,b) | a is a brother of b}. (b) o*={(a,b) | (b,a) € a}.
(c) o*={(b,a) | a is a brother of b}. (d) o*={(a,b) | a is a sister of b}.
(e) o*={(a,b) | b is a sister of a}.

26) Suppose a relation p is non-empty and defined on a non-empty set X. Then p is said to be transitive if

(@) VxVyVvz (x,y)ep A(Y,2)ep— (X,2) e p. (D) VXVYVZ (X,y)ep A(z,y)ep— (X,2) €p .
(c) VxVyVvz (x,y)ep A(zX)ep—= (z,y) e p. (d) IX,x € D(p) A (X,X) € p.
(e) VxVyvz (x,y)egp v (V,2)¢p Vv (X,2)ep .

27) Let o and B be two relations defined on A={a,b,c} by
o={ (a,a), (ab), (b,c), (c.a), (c.c)}
p={(a,b), (a,c), (b.a), (c,c)}

Which of the following is/are true?

() aop = {(a,b),(a,a),(b,c),(c,b).(c,c)} and Bop={(a,a),(a,Cc),(b,b).(c,c)}-

(b) aof = {(a,b),(a.:a),(b.c),(c,b),(c,c)} and BoP={(a,a),(a,c).(b,b),(b,c),(c.c)}-

() aop = ((a,c).(a,a),(c,c), (b,a),(b,b),(c,2)} and BoP={(a,a),(a.c).(b,b),(b,c),(c,c)}-
(d)aop=p.

(€) cof =P .
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Suppose an equivalence relation p defined on A={a,b,c,d,e} is given by
p={ (aa), (b)b), (c,c), (d,d), (e.e), (ab), (b,a), (b,c), (c,b), (a,c), (c.a), (d.e), (e,d) }-.

What is [a], v [d],?

(@ {b,c.d.e} (b) {b.c.e} (c) {a.d}
(d) A (e) {a,b,c}

Let R and F be the set of all relations and the set of all functions from A to B respectively. Which
of the following is(are) true?

@ Fc AxB. (b)) Rc AxB. (c) Fc AxB.
(d R c AXB. () R= AxXB.

Let f be a 1-1 function and x1,X,€D(f ). Which of the following is(are) true?

(@ D(fYH) cR(f). (b) VX1, VX2 X1 #Xo = f(X1) # f(X2).
(¢) R(E™)=D(f). (d)R(F) = D(f).
() VXq, VX2, f(X1) =f(X2) => X1 =Xz

Let f be a function defined by D(f )={x| x € R Ax #2}, f(X)=(x-1)/(x-2) for ¥V x e D(f).
Which of the following is/are true?

@ D )={xxeRA x#1}, fT(x)=@x1)/(x-1).
(0) DE)={xixeRA x#2} F (%)= (x1)/(x2).

© DE)={xxeRA x#1/2}, T (x)=(x-1)/(2x-1).
) DEY={xxeRA x£1}, F1(x) = (2x+1) 1 (x-1) .
€) DE ™) ={x|x e Rn x#-1/2}, f(x) = (x+1) / (2x+1) .

Let the functions f and g be defined by f (x) = x-1 and g(x) = x? respectively where x € R.
Then (f o g)(x) is equal to

(a) x*(x-1).
(b) X

(c) x*- 1.
(d) x - 1.

(e) x*-2x +1.
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Let A={1,2} and B={3,4}. Let X = {f| f isafunctionfrom AintoB }and Y={g|gisa
function from A onto B }. Which of the following is/are correct?

@ n(X)=8andn(Y)=2. (b) n(X)=2and n(Y)=8.
(©) n(X)=4and n(Y)=2. (d n(X)=4and n(Y)=4.
() n(X)=2and n(Y)=4.

Let the 6-tuple <B,+,*, ¢,0,1> be a Boolean algebra where B is a set, + and * the sum and
the product operators respectively, 0 and 1 the zero and the unit elements respectively and ¢
the complement operator.

If a and b are elements of the set B, which of the following is/are correct?

@ at+(a*b)=a (b)a*(a+b)=a. (c)a+a=0.
(d)a*a=1. (e)a*b+a*b’=a

In how many ways can the first and second places be awarded to two persons from among 9
people?

(@) 36 (b) 72 9! (€) 9!

(7D (2"

9!
© @

In how many ways can a committee of 5 be chosen from 10 people given that one Errick of
them must be the chairman of the committee?

10! b 10! 9! q 9_' 9_'
@@we ey Y@ Y@ © &
If B < A then P(A|B) is equal to
@ P(B) o 7O o PO @0 OF
(A) P(B)
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39)

40)

Use the following information for Question 38 and 39.

A box contains four equal-sized tickets, numbered 1, 2, 3 and 4, and a second box contains
three tickets also of the same size, numbered 4, 5, and 6. An experiment consists of selecting
one ticket from the first box and then selecting one ticket from the second box.

The sample space for this experiment is

(@ {1,2,3,4,5, 6}. (b) {12}. c) {(1,2,3,4),(4,5,6)}.
(d) gl}A), (1,5), (1,6) (2,4), (2,5), (2,6), (3.4), (3.5), (3,6), (4,4), (4,5), (4.6)}.
(e) .

What is the probability that the sum of the numbers on the tickets chosen is at least 7?

(@9 (b) 3/4 (©)3
(d) 1/4 (e)0

Use the following information for Question 40 and 41.

A company has 40 members, 25 of whom are females(F) and 15 of whom are males(M). The
following tree diagram was prepared for the process of choosing a President and Vice-
President for the company.

President F (25/40) M (15/40)

Vice-President

F(P1) M (P2) F (P3)

The probabilities P,, P, P3, and P4 respectively are

(a) 24/39, 15/39, 25/39, 14/39.
(b) 25/40, 15/40, 25/40, 15/40.
(C) 24/40, 15/40, 25/40, 14/40.
(d) 25/39, 14/39, 24/39, 15/39.

(e) 25/39, 15/39, 25/39, 15/39.
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41)

42)

43)

What is the probability that both are males?

(a) 210/1560 (D) 225/1600 () 1145/1560  (d) 1200/1600  (e) 225/1521

Suppose the two events “high” and “low” make a disjoint partition of a sample space and
“favourable” is any event. If P(high) = 0.3, P(low) = 0.7, P(favourable| high) = 0.9 and
P(unfavorable| low) = 0.6, then P(favourable) is

(@) 0.10 . (0) 0.27 . () 0.30 . (d) 0.55 . () 0.63 .

As an accountant in your company, you classify 75% of your customers as "good credit" and
the rest as "risky credit" depending on their credit rating. Customers in the "risky" category
allow their accounts to go overdue 50% of the time on average, whereas those in the "good"
category allow their accounts to become overdue only 10% of the time. What percentage of
the overdue accounts are held by customers in the "risky credit™ category?

(@) 20% (b) 12.5% (C) 62.5% (d) 90% (€) 93.7%

*hkkkikkhkkkikk
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