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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 10 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.




1)

2)

3)

4)

5)

Notations:
Z - set of integers
R — set of real numbers
U - Universal set

N - set of positive integers
0 - (null) empty set

R* - set of positive real numbers

167" x2% »
—163/2 X 50 is equal to
2 1/2 2
2 o () x2 ol kS

(a) X 20 ( ) 4 (C) (42)3/2 X 20 ( )2 (e) 16
Which of the following is(are) correct?

@Va € N,Vu,v € R* log,(uv) = log,u + log,v

(b)Va € N,Vu,v € R log,(uv) = log,u + log,v

(c) Va € N,log,1 =0

(d)Va € Z,log,1 =0

(e) Va € N,log,a=1
10g10 54‘ + 10g10 5 - 310g10 3is equal to

(@) logyo90 (b)logyo 30 (c)log0 10 (d)logqo1 (e) 1

LetS = {(x,y)| X,y Z and X+ y*= 17}andT = {(x,y)| X,y O] Z and x y= 5}.

Then Sn T equals

@{41} (b) {1.4)}

©{(4,-1)} (d) {(1.4), (4-1)} (e){(4.-1).(1,-4)}

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

(a) ABOA (b) A\BO B

(€) An (A\B) n B°=A\B

(€) (A\B)n B =0

(d)(An (A\B) n B°=[




Let A and B be any two non-empty sets. If A is aqtroper subset of B, which of the
following could be true?

(@ A=B. (b)A*B. (c)BOA. (dAOBandA#£B. (e)AnB=0

Let A,B and C be three non-empty sets such that B, C)E B and An C# [ . Which of
the following Venn diagrams reflect these propsfiie

(@) 5 c 1 ® )(

A0 A e

(@ © 3

() W

Consider the following Venn diagram.

C

Which of the following sets is represented by thaded portions?

@ (An B). (b) A n (BO A).
(©) (A0 B)n (ADC). (d) (BOCYn A.
€) (AnCY.

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

@ AUA by DDA
(cc AU dAOA
(e) D OA




10) Let A and B be any two sets. Which of the fwilog are propositions?

(a) The word “queue” has three vowels. () AOA.
(c) AOB. (d)An A°=0.
(e) Write your index number on the answer script.

11) Let p andq be two atomic propositions. Which of the followiis§are) a tautologies involving p and

q?
(@ pLg=pLa. (b) pC ~q.
(c) pO(qO~q). (d) pO(q O0~q).

(e) (pUg=pLa)0~q.

12)
Consider the following truth table of the propamitQ2 with three propositional variablgsq
andr.

MMM T—-4-44 Do
i i B B B 1 I I [ e
MmATMTAAT Al =
i e e B e B e [ @)

Which of the following could b&?

(@ (pCag=pLag)C~r

(b) (pUgONO(pO~qOnN O(pU~qU~r) O(~pUqU~nO(~pU~q0~T)
(¢) (pOqO~n0O(~p0qOr O(~pO~q0Or)

(d) (pO0gOnO(p0~qOnO(pO~qO~nO(~pOqO~r)O(~pO~qO~r)
(e) (~pd~qUn O(pU~q0~nNO(~pU~q0 )

13) Which of the following pairs of propositions is(aexjuivalent?

@ (p=0a),pl~q

(b) pO(~pUOq), pUq

() pO(~pUq). g

(d) ~pO@O) ,(~pOg) O (~pOr)
(e) (p=0a), (~g= ~p)




14)

15)

16)

17)

18)

Suppose that when you left the home, you foundytbat mobile phone is not with you. You know
that the following statements are true.

i) I was reading the newspaper in the living roamin the kitchen.

ii) If I was reading the newspaper in the liviigm, my mobile phone is on the coffee table.
iif) mobile phone is not in the coffee table.
iv) If | was reading the newspaper in the kitchay, mobile phone is on the kitchen table.

Which of the following is(are) true?

(a) The mobile phone is on the kitchen table.

(b) The mobile phone is not on the kitchen table.
(c) I was reading the newspaper in the kitchen.

(d) I was reading the newspaper in the living room.
(e) I was not reading the newspaper in the liviogm.

Which set(s) of the following statements is(are)sistent?

(@ [dag,p.q (b) pg, ~p, ~q ©) (= p), (p=-~1), ~q, 1
(d)(@=p),~p, q (e)~a=>p, p=>-~1, I

Which of the following arguments is(are) valid?

@p,(p=aF g @G (@E=>q9.9- p (©) (> q), (PLC1), r=~s), 8 g
(dp, cPLP}F g (e)(p=>a),~q} ~p

Let p(x) and g(x) be two predicates of the vaeabdefined by x 2 and x > 2 respectively where x
OR.

Which of the following propositions is(are) true?

(@) Dxp() Exqx) (b) Ix (p()Ca(x) ) (©) Dx (p()Calx))
(d) Dx p(x) T Ox q(x) (e) Dx (p() L alx))

Consider the following propositions.

(i) Oxp(x) (i) Bx p(x) (i) Ox ~p(x) (iv) =X p(x) (v) £x ~p(x) (vi) £X ~p(X)

Identify the equivalent propositions to the above.

(@) (i) and (vi) (0) () and (iv) (©) (i) and (v)
(d) (i) and (iv) (e) (ii) and (i)




19) | Suppose {7, 18, 24, 31} and §{5, 10, 15, 20, 25, 30, 35}.

Which of the following propositions is(are) true?

(@OxLyx<y. (b)Oy[xy<x. (©OxOyx<y.
(d)CyOxy<x. (e)Ix Oy x<y.

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

@ (pPCaCnN(pC~gCnC(~pLqglr). () ECCEL~gLr)C(-rCs).
Ec)) pC Q. d) PCagCNC(PC~gCNC(~pCgLCr).
e) p.

21) Which of the following is(are) true?

(a) A valid argument with one or more false premisey hmave a true conclusion.
(b) A valid argument with one or more false premisey have a false conclusion.
(c) A valid argument with all premises true may hawatsd conclusion.

(d) Aninvalid argument(fallacy) with all premises tromay have a true conclusion.
(e) Aninvalid argument(fallacy) with all premises tromay have a false conclusion.

22) Let T ={1,2,3} and p(x) is a predicate of \abie x defined on T.

Which of the following propositions is(are) trug i p(x) is false?

(@) p(1)C p(2)C p(3) (b) p(1) L p(2)L p(3) (©) ~p(1)L~p(2)L ~p(3)
(d) ~p(1)L ~p(2)L ~p(3)  (e) Lx ~p(x)

23) Let A ={1, 2} and B={3,4}. The Cartesian Pnact, A x B is equal to?

() {(1,3), (2,.4)}. (b) {(3,1), (4,2)}. (€) {(1,3)(1,4).(2,3).(2,4)}.
(d){(.1), (3,2),(4,1),(4,2)}. (e){(1,2),(3.4)}

24) Suppose a relatignis non-empty and defined on a set X. Thers said to be symmetric if

(@) Ox, xO D) = xx)Op (b) OxOy, (x,y)dp = (y,x) O p
(c) OxQy, x,y)Op L (yx)Up (d) OxOyUz, (x,y)dp L (y,2)p = (x,2)Ip
(e) OxOyOz, (x,y)dp C (y,2)dp C (x,2)dp




25) Let A={4,6} and B={3,12,18} ang3={ (x,y)| XA, yOB, x divides y}.

Which of the following is(are) true?

@ B ={(x,y)| xOB, yOA, ydividesx}.  (b)B™*={(4,12),(4,18),(6,12),(6,18)}.
(c) B ={(12,4),(12,6),(18,6)}. (d)B™ ={(y.¥)| (x.y) OB}.
(e)B™ ={(3.4)}.

26) Leta andp be two relations given by
a={(5,6),(7,9),(8,3),(4,4)} ang={(6,1),(9,9),(8,5),(6,12),(10,4)}.

Then poa equals

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

(0){(8.6).(10,4)}
(©){(5.6),(7,9),(8,3),(4,4),(6,1),(9,9),(8,5),(6,12%,4)}
(@){(5,1).(5,12)}

(©){(8,6)}

p={(11),(22), (3,3), (4.4), (5,5), (6,6), (J.22,1), (2,3), (3,2), (1,3), (3,1), (4,5), (S¥} an

27) equivalence relation.

(11,0 [2],0 [3],0 [4],0 [5],0 [6], equals

(@) {1,2,3}. (b) {4,5}. (c) {6}.
(d) {1,2,3,4,5,6}. (e) D( p).

28) | Let A be a non-empty sub set of N.
Suppose={(x,y)| x,y OA, x divides y} and3={(x,y)| x,yOA, x < y}.

Which of the following is(are) true?

(a) a is Reflexive and Symmetric. (o) is Reflexive and Transitive.
(c) B is Reflexive and Symmetric. (@) is Reflexive and Transitive.
(e)a andp are both Transitive.

29) Supposep is a relation. Which of the following is(are) ¢/2i

(@ D(p)={y | x (x,y)dp}, R(p)={x|Ly (X,y)dp}.
(b) D(pH={y | Ix (x,y)Op}, R(ph={x |y (x,y)Op}.
©) D(p)={x |y (x,y)dp}, R(p)={y X (x,y)dp}.
(d) D(pH={x | Dy (x,y)Op}, R(pH={y | X (x,y)dp}.
(e) D(pop)=R(p).




30)

31)

32)

33)

34)

35)

Which of the following is(are) true ffis a one to one function?

(@) Oxg, Ox2 xa OD(f), x OD(f), xaZx2= (X)) # f (X2)
(b) Uxq, OXo X1 O D(f),XzD D(f), X1=Xo= f(X]_)?'-' f(Xz)
(c) Oxq, Ox2, 1 OD(f), % OD(f), f(Xy) = f(X2) = X1 =X
(d) Uxq, X2, % U D(f),XzD D(f), f(X]_): f(X2)3X1¢X2
(e) Oxq, OX2, X, O D(f), % O D(f), f(X1)#Z f (X)) = X1 =X

Let B be a non-empty set. Which of the followis¢are) true if the functiorfsandg are bijections
from B onto B?

(a) fogis a bijection from B onto B (b) D(f)=B, R(f)OB
(c) f** is a bijection from B onto B (d) D(f)OB, R(f)=B.
(e) fo fis a bijection from B onto B .

Which of the following functions is(are) onedoe?

(@) D(f )=R andf (x)=2x+1 for xOR

(b) D(f )=R andf (x)= x*+1 for x OR

(c) D(f )={x| xOR, x > 0} and f (x)= x*+1 for xO D(f )
(d) D(f )=R andf (x) = |x| for xOR

(e) D(f )={x| xOR ,x >0} and f (x)=|x| for xO D(f )

Suppose A,B and C are three non-empty setk.rffaps A into B andy maps B onto C,
which of the following is/are true?

@) D(f)=A, R(f)0B. (b)D(gof)=A, Rgof)OC
() D(gof)=A, Rgof)=C (d)D(g)=B, Rg)OC.
(e)D(g)=B, R@g)=C.

Consider the functionf defined byf (x)=2x-1 for XxOR. Which of the following is(are) true?

(@) D(f" )=Rand f* (x)=2x+1 for xOR

(b) D( ™ )=R and f (x)= (x-1)/2 for xOR

(©) D( 1)={x| xOR x>0} and ™ (x)= (x-1)/2 for xO D( f*)
(d) D( f1)=R and f (x)= (x+1)/2 for xOR

(€) D( f1)={x| xOR x>0}and f (x)= (x+1)/2 for xa D( f*)

How many permutations ofd¥fferent digits are there, chosen from the ten digits 9 taclusive?

(a) 84 (b) 120 (c) 504
(d) 720 (e) 60.
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37)

38)

39)

40)

41)

42)

In how many ways can a committee of 5 be chosen 0 people?

(a) “Cs. (b) “Ps. (©) 252.
(d) 30,240. (e) **Cs*5!

Nimal is the Chairman of a committee. In how marays/such a committee of 5 be chosen
from 10 people?

(a) (9%x8x7x6)/(4%3%x2x1) (b) 9x8x7x6 (C) 9x8x7x6x5
(d) (9%x8x7x6x5)/(4x3%2x1) (e) 126

Let (B, [, [) be a Boolean algebra with B representing seta@bgsitions. If p and q are two
propositions, find the dual of (Mp)d(qOF)=q

(@ (TLp)L(@LF)=q (b) (FLp)L(@LT)=q (©)(FLp)L(@LT)=q
(d(FLQL(PLTN=p () (TL)L (PLFH)=p

If A0 Bthen P(A|B)is equals to

@0 (6) 1 et
B
@ B ) P(A
(8)

A die is rolled and a coin is tossed. Find the ptolity that the die shows an odd number and
the coin shows a head.

(@) 1/12 (b) 7/12 (c) 6/12 (d) 4/12 (€) 3/12

What is the missing joint probability value shownaquestion mark on the tree diagram
given below?

0.2

(a) 0.50 (b) 0.70 (c) 0.90 (d) 0.56 (€) 0.75

A box contains 3 red apples and 2 green appleg€eldpples are drawn at random without
replacement. What is the probability that two apgee red and one apple is green?

(2) 0.6 (0) 0.5 (c) 0.4 (d) 0.3 (€) 0.2




43) What is the probability that a card selected frodeek with 52 playing cards will be either an
ace or a heart?

(@) 2/52 (b) 2/13 () 7/26 (d) 4/13 (e) 17/52

44) A statistics teacher gave his class two tests. 8Df#te class passed both tests and 45% of the
class passed the first test. What percent of tivbeepassed the first test also passed the
second test?

(a) 30% (b) 75.0% (C) 66.7% (d) 150.0% (€) 1.5%

45) An outdoor night party has been arranged for theadi@r the wedding by a newly wedded
couple. In recent years, it has rained on onlyysdhring this month (assume a 30 day
month). Unfortunately, the Meteorological Departiniesis predicted rain for that day. The
Meteorological Department correctly forecasts thatll rain 75% of the time and
incorrectly forecasts rain 25% of the time. Whathis probability that it will rain on the day
of the outdoor party, given a forecast of rain iy KMeteorological Department?

(a) 0.125 (b) 0.375 (c) 0.625 (d) 0.938 (e) 0.333

kkkkkkkk
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