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1) A binary operation on a set S is a function from

(@) S—S (b) (SxS) — S (c) S— (SxS) (d) (SxS) — (SxS)
2) Subtraction is not a binary operation in

(@) R (b) Z (c) N (d) Q
3) Which one of the following is a binary operation on N?

(a) Subtraction (b) Multiplication (c) Division (d) All the above

4) In the set R of real numbers * is defined as follows. Which one of the following is not a
binary operation on R?
(a) a*b=min (a.b) (b) a*b= max (a,b) (c) a*b=a (d) a*b=aP
5) The operation * defined by a*b =% is not a binary operation on
(@) Q (b) Z (c) R (d) C
6) In the set Q define a®b= a+b+ab. For what value of y, 3O (y®5)=7?
(a) ¥=3 (b) Y= () y=75* (d) y=4

7) If a*b=1/a? + b” on the real numbers then * is
(a) commutative but(b) associative but (c) both commutative (d) neither
not associative not commutative and associative commutative nor

associative

8) Which one of the following statements has the truth value T?
(a) sin x is an(b) Every square (c) The product of complex number (d) +/5is an
even function matrix is non- and its conjugate is purely imaginary irrational

singular number

9) Which one of the following statements has truth value F?
(@) Chennaiisin (b) Chennaiis in India (c) Chennaiisin (d) Chennaiis in China
India or /2 is an or 4/2is anirrational China or y/2is an or 4/2is an irrational
integer number integer number

10) If a compound statement involves 3 simple statements, then the number of rows in
the truth table is

(a) 9 (b) 8 (c) 6 (d) 3
11) Which one is the inverse of the statement (PVq)—(pAq)?
(a) (b) € ('pv @)= AT (d) (TTpA Tq)=(TpV T
(pAQ)—(pVa)  (pva)—(pAQ) a) q)
12) Which one is the contrapositive of the statement (pVq)—r?
(@) 7r=(T1pATIQ) (b) Tr—(pva) (c) r—=(pAq) (d) p—(qvr)
13) The truth table for (p A q) vV q is given below
pa(p AQ)V(mq)
I'T\(a)
TIF|(b)
F[T|(c)
FIF/(d)




Which one of the following is true?
(a) (b)
(a)(b)(c)(d) (a)(b)(c)(d)
T T T[T TF T[T
14) In the last column of the truth table for =( p
truth value 'F' are
(a) 1 (b) 2 (c) 3 (d) 4
15) Which one of the following is incorrect? For any two propositions p and g, we have
)(a) “(pva)=E"pATq  (b) T (pAQ)ETPV TG (6) T(pVQ)ETpvTq  (d) P(TRP)EP

A~~~
o
N—
L~~~
o
N—

(b)(c)(d) (a)(b)(c)(d)
TFF TFFF

—q) the number of final outcomes of the

<—'§

16)pa(p Aq) — ™q
[Ti(a)
T|F|(b)
FT\(c)
FIF/(d)
Which one of the following is correct for the truth value of (p A q)— —p p?
(a) (b) (c) (d)
(a)(b)(c)(d) (a)(b)(c)(d) (a)(b)(c)(d) (a)(b)(c)(d)
T T T[T FTTIT FIFTT TTTF
17) The dualof "(pVQ)V[pV(pA 'r)]is
(@ (PAa)AlPV(P(B)(PAAARPAP () ‘(PAAAlPA (d) (PAd)AlpA
) V)] (P AT (pV )]
18) The proposition p A ("p Vv q) is
(@) a (b) a (c) logically equivalent to p (d) logically equivalent to p
tautology contradiction AQ VQq
19) Determine the truth value of each of the following statements:

a) 4+2=5 and 6+3=9
b) 3+2=5 and 6+1=7
c) 4+5=9 and1+2=4
d) 3+2=5 and 4+7=11
(a) (b) (c) (d)
(a)(b)(c)(d) (a)(b)(c)(d) (a)(b)(c)(d) (a)(b)(c)(d)
FTTT TFTF T TFF FIFTIT
20) Which one of the following is not true?

(a) Negation of a (b) If the last column (c) If the last column of (d) If p and q are

(
(
(
(

negation of a of the truth table its truth table contains any two statements
statement is the  contains only T then it only F then itis a then p—qis a
statement itself is a tautology. contradiction tautology.

21) The binary operation * defined on a set s is said to be commutative if
(@) a'beSva,b (b) a*b=b*aVva,b (c) (a*b)*c=a*(b*c)va, (d) ab=eVva,b

€S €S beS €S

22) If * |s definedbya*b=a2+b%2+ab+1,then (2*3)*2is
(a) 2 (b) 40 (c) 400 (d) 445

23) The number of binary operations that can be deflned on a set of 3 elements is
(a) 3 (b) 3° (c) 3° (d) 3'

24) x

The Identity element of { <w
X i

) } |XxER, x#0} under matrix multiplication is



1 0 1 1 1l 1
@) (0 1> (b)<4{” 4;‘) () ( ) (d)<2{” 2{”)
4x 4x 2z 2x
25) Which one of the following is not a statement?
(a) 2 +3(b) How beautiful is this (c) Delhi is the capital of (d) A triangle has found
=5 flower? Tamil Nadu angles.
26) Which of the following is a tautology?
(@) pvq (b) prq () qv~g (d) ar~q
27) Which of the following is a contradiction?

(@) pvg (b) pAQ () qv~q (d) an~q
8) The identity element in the group {R - {1},x} wherea*b=a+b-abis
(
)
(
30)

N N
N = N =

N

a) 0 (b) 1 (c) — (d) -2

a—1 a—1
29) Define * on Z by a*b = a+b+1 Vv a,b € Z. Then the identity element of z is
a) 1 (b) O (c) 1 (d) -1

A binary operation * is defined on the set of positive rational numbers Q" by a*b = Z'

Then 3 (— * —) is

@) 167 (b) 165 ©) 15 @
31)Ifa*b=2a%b%-abthen3*(1*1)
(a) 0 (b) 1 (c) 2 (d) 4
32) The number whose multiplication universe does not exist in C.

(a) O (b) 1 (c) 0 (d) 1
33) Let p: Kamala is going to school

g: There are 20 students in the class. Then Kamala is not going to school or there are

20 students in the class is represented by

(@) pvq (b) pAQ () ~p (d) ~pvq
34) If p is true and q is unknown, then

(@) ~pistrue (b) pv(~p)is false (c) pA(~p)istrue (d) pvqistrue
35) '+' is not a binary operation on

(a) ~ (b) z (c) c (d) Q-{0}

36) '-' is a binary operation on

(a) ~ (b) Q-{0} (c) R-{0} (d) Z

37) Which of the following is a statement?
(a) 7+2< 10 (b) Wish you all success (c) All the best (d) How old are you?
) |
(
)
(

)
38) In ( *), x *y=max(x, y), X,y € Nthen7 * (-7)
a) 7 (b) -7 (c) O (d) -49
39) In (S, *), is defined by x * y = x where x, y € S, then
a) (b) (c) associative and (d) neither associative nor
associative Commutative commutative commutative

40) The number of commutative binary operations which can be defined on a
set containing n elements is

(a) N2 (b) " (c) n® (d) n?
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1) Examine the binary operation (closure property) of the following operations on the

respective sets (if it is not, make it binary)

a*b = a + 3ab - 5b%va,bez
2) Verify the

(i) closure property,

(i) commutative property,

(iii) associative property

(iv) existence of identity and

(v) existence of inverse for the arithmetic operation + on

Z, = the set of all even integers

1 1 1
3) Let A = [(1) 1] ,B= [0 1 ]be any two boolean matrices of the same type. Find

AvB and A"B.
4) Determine whether * is a binary operation on the sets given below.
a*b=min (a,b) on A={1,2,3,4,5)
5) On Z, define @by (m@n)=mn+nm: vm, neZ. Is Qbinary on Z?
6) Let A={a+,/5b:a,beZ}. Check whether the usual multiplication is a binary operation on
A.
7) Write each of the following sentences in symbolic form using statement variables p
and q.
(i) 19 is not a prime number and all the angles of a triangle are equal.
(i) 19 is a prime number or all the angles of a triangle are not equal
(iif) 19 is a prime number and all the angles of a triangle are equal
(iv) 19 is not a prime number
8) Which one of the following sentences is a proposition?
(iY4+7=12
ii) What are you doing?
ii)3n<8,1neN
iv) Peacock is our national bird
v) How tall this mountain is!
9) Consider the binary operation = defined on the set A = {a,b,c, d} by the following table:
*abcd

(
(
(
(

aachbd

bicdaa

ddblaic
Is it commutative and associative?

10) Construct the truth table for the following statements.




11) Construct the truth table for the following statements.
(pVa)Aaq
12) Show that p v (~p) is a tautology.
13) In the set of integers under the operation * defined by a * b =a + b - 1. Find the
identity element.
14) Let G = {1, w, w?) where w is a complex cube root of unity. Then find the universe of
w?. Under usual multiplication.
15) Check whether dot product is defined on the set of vectors. Explain?
16) In Z, the set of integers, an operation * is defined as a[¥]b=2(a+b). Check whether
* is associative.
17) If a=b(mod n) and b=c(mod n),check whether a=c(mod n).
18) Give any four Boolean Matrices of order 2X2
19) A and B are Boolean matrices of order 2X2.1f AVB=A, is it necessary that
(o o)
B =
0 0
20) An operation * is defined as mXn=m"-nM.|s it binary on N?
21) Form the truth table of (~P)—(~q).
22) Are ~pV(pVq) and pV(~pvq) tatology statements. Justify your answer.
23) p:N is divisible buy 4 and q:N is an even number. Whether p—q is true.
24) Give the truth table of ~p—~q
25) Give the truth value of (~pvq)v(~q)
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1) Examine the binary operation (closure property) of the following operations on the respective sets (if it is not, make it binary)
a*b=a+ 3ab — 5b%Va,beZ
2) Examine the binary operation (closure property) of the following operations on the respective sets (if it is not, make it binary)
axb=(%1),Va,b € Q
3) Verify the
(i) closure property,
(i) commutative property,
(iii) associative property
(iv) existence of identity and
(v) existence of inverse for the arithmetic operation + on Z.
Y LetA =[(1) 1 1,B= [(1) i ] be any two boolean matrices of the same type. Find AvB and A"B.
5) Let p: Jupiter is a planet and q: India is an island be any two simple statements. Give
verbal sentence describing each of the following statements.
() -p
(i)pA—q
(i) pVvq
(iv)p——q
(V) peq
6) Write each of the following sentences in symbolic form using statement variables p and q.
(1) 19 is not a prime number and all the angles of a triangle are equal.
(i1) 19 is a prime number or all the angles of a triangle are not equal
(iii) 19 is a prime number and all the angles of a triangle are equal
(iv) 19 is not a prime number
7) Determine the truth value of each of the following statements
(i) If 6 +2 =5, then the milk is white.
(i1) China is in Europe or A3 isan integer
(iii) It is not true that 5 + 5 =9 or Earth is a planet
(iv) 11 is a prime number and all the sides of a rectangle are equal
8) Which one of the following sentences is a proposition?
1) 4+7=12
(i) What are you doing?
(i) 3n<81n€EN
(iv) Peacock is our national bird
(v) How tall this mountain is!
9) Fill in the following table so that the binary operation * on A = {a,b,c} is commutative.

*lalbic

alb




C|Oq

Cla| |C]

10) Write the converse, inverse, and contrapositive of each of the following implication.
(i) If x and y are numbers such that x =y, then x> = y?
(ii) If a quadrilateral is a square then it is a rectangle.
11) Construct the truth table for the following statements.
“pATq
12) Construct the truth table for the following statements.
~(p Aq)
13) Construct the truth table for the following statements.
(pVaAr—q
14) Construct the truth table for the following statements.
Cp—=0A(pe—q
15) Verify whether the following compound propositions are tautologies or contradictions or contingency
(PAQ~(PVa)
16) Verify whether the following compound propositions are tautologies or contradictions or contingency
(pVaAr~p) ¢
17) Verify whether the following compound propositions are tautologies or contradictions or contingency
(p—q@e=(p—09
18) Show that
“(pAQ="PVq
19) Show thatq = p=—p — —q
20) Show that p — q and q — p are not equivalent
21) Show that ~(p<>q) = p<>—q
22) Check whether the statement p—(q—p) is a tautology or a contradiction without using the truth table.
23) Using truth table check whether the statements —(p V q) V (—p A q) and —p are logically equivalent.
24) Prove p—(q—r) = (p A q)—r without using truth table.
25) Prove that p—(—q V r) = ~pV(—qVr) using truth table.
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1))

2)

3)

4)

5)

6)

7)

8)
9)

Verify the

(i) closure property,

(i) commutative property,

(iii) associative property

(iv) existence of identity and

(v) existence of inverse for the arithmetic operation - on Z.

Verify the

(i) closure property,

(i1) commutative property,

(iii) associative property

(iv) existence of identity and

(v) existence of inverse for the arithmetic operation + on

Z. = the set of all even integers

Verify the

(i) closure property,

(i) commutative property,

(iii) associative property

(iv) existence of identity and

(v) existence of inverse for the arithmetic operation + on

Z, = the set of all even integers

Verify

(i) closure property

(i) commutative property, and

(iii) associative property of the following operation on the given set.
(a*b) = aP;Va,beN (exponentiation property)

Determine whether * is a binary operation on the sets given below.
a*b=b=a.|b|on R

Determine whether * is a binary operation on the sets given below.
a*b=min (a,b) on A={1,2,3,4,5)

Determine whether * is a binary operation on the sets given below.
(A*v)=a\b is binary on R

On Z, define @by (m@n)=mn-+nm: Vm, n€Z. Is @binary on Z?
Let *be defined on R by (a*b)=at+b+ab-7. is*binary on R? If so, find 3 (I—;) .

10) Let A={a++/5 b:a,b€Z}. Check whether the usual multiplication is a binary operation on A.

11) Consider the binary operation * defined on the set A = {a,b,c, d} by the following table:

*lalbic|d
alalc|bld]

Date: 08-Nov-19

Total Marks : 45
15x3=45




quaa

ddbac
Is it commutative and associative?
12) 1 01 0 0 10 1 1 10 1
LetA=,0 10 1pA,B=L1 01 0p,C=L0 11 0 ) beany three boolean matrices of the same type.
1 00 1 1 00 1 1 11 1
Find AVB
13) 1 01 0 0 10 1 1 10 1
LetA=,0 10 1pA,B=L1 01 0p,C=L0 11 0 ) beany three boolean matrices of the same type.
1 00 1 1 00 1 1 11 1
Find AAB
14) 1 01 0 0 10 1 1 10 1
LetA=A0 10 14,B=411 01 0fA,C=10 11 0 p beany three boolean matrices of the same type.
1 00 1 1 00 1 1 11 1
Find (AVB)AC
15) (1 01 0) (\0 10 1) (\1 10 1)
LetA=A0 10 14,B=11 01 0fA,C=%0 11 0 p beany three boolean matrices of the same type.
1 00 1 00 1 1 11 1
Find (AAB)vVC

khkkkhkkhkkhkhkhkkhkkhkhkhkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkkhkkk



RAVI MATHS TUITION CENTER, NEAR VILLIVAKKAM RLY STATION, CHENNAI — 82.
WHATSAPP - 8056206308

Discrete Mathematics
12th Standard

Maths
Exam Time : 01:30:00 Hrs Total Marks : 60
20x3=60
1) Verify the
(i) closure property,
(i) commutative property,
(iii) associative property
(iv) existence of identity and
(v) existence of inverse for the arithmetic operation + on Z.
2) Verify the
(i) closure property,
(i) commutative property,
(iii) associative property
(iv) existence of identity and
(v) existence of inverse for the arithmetic operation + on
Ze = the set of all even integers
3) How many rows are needed for following statement formulae?
pvat(pVvs)
4) Consider p—q : If today is Monday, then 4 + 4 = 8.
5) Construct the truth table for (p VV q) A (p V —q)
6) Establish the equivalence propertyp =+ q= 71pvq
7) 1 01 O 0 10 1 1 10 1
letA=|0 10 1}|,B=|1 01 0}],C=1]10 11 0 beanythree
1 00 1 1 00 1 1 11 1
boolean matrices of the same type.
Find AVB
8) 1 01 O 0 10 1 1 10 1
letA=10 10 1],B=[1 01 0|,C=]0 11 0 peanythree
1 00 1 1 00 1 1 11 1
boolean matrices of the same type.
Find (AvB)AC
9) 1 01 O 0 10 1 1 10 1
letA=]10 10 1]|,B=1]1 01 0],C=10 11 0 beanythree
1 00 1 1 00 1 1 11 1

boolean matrices of the same type.
Find (AAB)vC
10) Verify whether the following compound propositions are tautologies or contradictions
or contingency
(pVaAr~p)—q
11) Show that
(pAg)=E-pVq



12) Show that p — q and g — p are not equivalent

13) Show that ~(p<q) = p—q

14) Write the truth value for each of the following statements.

(1) 3 + 5 =8 and /2 is an irrational number.

(2) 5 is a positive integer or a square is a rectangle.

(3) Chennai is not in Tamilnadu.

15) Let G = {1, i,-1, -i} under the binary operation multiplication. Find the inverse of all the

elements.

16) Construct the truth table for (-p) v (q A r)

17) The pair (S,*) identify and inverse aximos, prove that * is commutative if and only if
(a>|<b)2 — a®x b,

18) Show that (Z4+,) satisfies closure closure, associative and commutative properties.

19) In in (S,*) satisfying closure, associative, identity and inverse axioms and

(axb)™! =a~! xb ! va,beS, then prove that * is commutative.

0 a— (L1 B= 0 0\ anae= (1Y find (AVB)VC
1 0 1 0 0 0
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1) Write the statements in words corresponding to —p, p A q, p V q and q V —p, where p is ‘It is cold’ and q is ‘It is raining.’

2)

3)

4)

5)

6)

7)

8)

Verify

(i) closure property,

(i) commutative property,

(iii) associative property,

(iv) existence of identity, and

(v) existence of inverse for following operation on the given set
m*n=m-+n-mn; m,n €Z

How many rows are needed for following statement formulae?
pv—t(pVs)

How many rows are needed for following statement formulae?
(pAQV(TVTS)A(TEAY))

Consider p—q : If today is Monday, then 4 + 4 = 8.

Here the component statements p and q are given by,

p: Today is Monday; q: 4 + 4 = 8.

The truth value of p—q is T because the conclusion q is T.

An important point is that p—q should not be treated by actually considering the meanings of p and q in English. Also it is not

necessary that p should be related to q at all.
Chapter

Write down the

(i) conditional statement

(i1) converse statement

(iii) inverse statement, and

(iv) contrapositive statement for the two statements p and q given below.

p: The number of primes is infinite.
q: Ooty is in Kerala.

Verify

(i) closure property,

(i) commutative property,

(iii) associative property,

(iv) existence of identity, and

(v) existence of inverse for the operation +5 on Zs using table corresponding to addition modulo 5.

Verify

(i) closure property,

(i) commutative property,
(iii) associative property,

(iv) existence of identity, and




(v) existence of inverse for the operation x11 on a subset A = {1,3,4,5,9}
of the set of remainders {0,1,2,3,4,5,6,7,8,9,10}
9) Using the equivalence property, show thatp <> q=(pAq) v(TIp A 71q)
10) Define an operation*on Q as follows: a*b:(% ; a,b €Q. Examine the closure, commutative, and associative properties
satisfied by*on Q.
ath

11) Define an operation* on Q as follows: a*b=( 3 ) ;a,b €Q. Examine the existence of identity and the existence of inverse for

the operation * on Q.

12) Let M={(i jz ):x€R-{0}} and let * be the matrix multiplication. Determine whether M is closed under *. If so,
examine the commutative and associative properties satisfied by * on M.

13) Let M:{(;C i ):x€E€R-{0}} and let * be the matrix multiplication. Determine whetherM is closed under * . If so,

examine the existence of identity, existence of inverse properties for the operation * on M.

14) Let Abe Q\{1}. Define * on A by x*y =x +y — xy . Is * binary on A? If so, examine the commutative and associative

properties satisfied by * on A.

15) Let A be Q\{1}. Define * on A by x*y = x +y — xy . Is = binary on A? If so, examine the existence of identity, existence of

inverse properties for the operation * on A.
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1) Verify

(i) closure property,

(i) commutative property,

(iii) associative property,

(iv) existence of identity, and

(v) existence of inverse for following operation on the given set

m*n=m+n-mn; m,n €Z
2) Verify

(i) closure property,

(i) commutative property,

(iii) associative property,

(iv) existence of identity, and

(v) existence of inverse for the operation x11 on a subset A = {1,3,4,5,9}

of the set of remainders {0,1,2,3,4,5,6,7,8,9,10}

3) Define an operation*on Q as follows: a*b= (“T“’

commutative, and associative properties satisfied by*on Q.
atb
2

identity and the existence of inverse for the operation * on Q.
9) Verify whether the following compound propositions are tautologies or contradictions or
contingency

(P—=a)A(@—r1)—(P—r)

Let M= i z> :x € R— {0}} and let * be the matrix multiplication. Determine

whether M is closed under *. If so, examine the commutative and associative

properties satisfied by * on M.

7) Let A be Q\{1}. Define * on A by x*y = x + y — xy . Is = binary on A? If so, examine the
commutative and associative properties satisfied by * on A.

8) Using truth table check whether the statements =(p V q) V (7p A q) and —p are logically
equivalent.

9) Let A be Q\{1}. Define * on A by x*y = x +y — xy . Is = binary on A? If so, examine the
existence of identity, existence of inverse properties for the operation * on A.

10) Prove that p—(~q V r) = =pV(~qVr) using truth table.

11) Construct the truth table for (p Aq) v r.

12
) M = { <g 0) /o # 0 and aeR} Show that M satisfies the closure, associative,
a

); a,b €Q. Examine the closure,

4)

Define an operation* on Q as follows: a*b=( >; a,b €Q. Examine the existence of

6)

inverse, identity and commutative axioms under multiplication.
13) Show that (Z7-[0],X7) satisfies closure, identity, inverse and commutative properties.
14) Prove by using truth table ~ (pV(qVr) = (~ p) A (~ g\ ~ 1)



15) Prove without using the truth table ~ (pV (qVr)) = (~ pV ~ q) V (—7)
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20x1=20



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

A binary operation on a set S is a function from

(@ S—S (b) (SxS)—'S (c) S— (SxS) (d) (SxS) — (SxS)
Subtraction is not a binary operation in

(@) R (b Z (¢) N (d Q

Which one of the following is a binary operation on N?

(a) Subtraction (b) Multiplication (c) Division (d) All the above

In the set R of real numbers ‘*’ is defined as follows. Which one of the following is not a binary operation on R?
(a) a*b=min (a.b) (b) a*b=max (a,b) (c) a*b=a (d) a*b=a®
The operation * defined by a*b :“7[’ is not a binary operation on

@@ Q" (b) Z () R (d C

In the set Q define a®b= a+b+ab. For what value of y, 3Q(y®5)=7?

@) y=2 ®) y=3 © y=3 ) y=4

If a*b=1/a? + b on the real numbers then * is

(a) commutative but not (b) associative but not (c) both commutative and (d) neither commutative nor
associative commutative associative associative

Which one of the following statements has the truth value T?

(a) sinxisaneven (b) Every square matrix is (c) The product of complex number and its conjugate is (d) +/5 is an irrational
function non-singular purely imaginary number

Which one of the following statements has truth value F?

(a) Chennai is in India or 4/2 (b) Chennai is in India or /2 isan (c) Chennai is in China or /2 (d) Chennai is in China or /2 is an

is an integer irrational number is an integer irrational number

If a compound statement involves 3 simple statements, then the number of rows in the truth table is

(@) 9 () 8 (c) 6 @ 3

Which one is the inverse of the statement (PVq)—(pAq)?

@ (PAQ)—(pVq) (®) ' (pva) = (pAq) © ('pv '9=("pA g @ ("pAT@=(TpV Q)
Which one is the contrapositive of the statement (pVq)—1?

(@) Tr=(TpATIq) (b) Tr—(pvq) (c) r—(pAq) (d) p—(qvr)
The truth table for (p A q) V —q is given below

PP A q) Vv (—q)

T[T|(a)

T|F|(b)

F[T|(c)

FIF|(d)

Which one of the following is true?

(@) (b) (© (d)

(2)(b)(c)(d) (a)(b){(c)(d) (2)(b)(c)(d) (a)(b)(c)(d)

T [T [T |T T [F [T [T T [T |F |F T |[F |F |F

In the last column of the truth table for —( p V —q) the number of final outcomes of the truth value 'F' are

(a) 1 () 2 (c) 3 (d 4

Which one of the following is incorrect? For any two propositions p and q, we have

(@ ~(pvg)=—pA—q (b) ~(pAQ=DpPV—q () ~(pVa=pVq (d) ~Cp)=p
P[P A Q) — —q

TT|(a)

T|F|(b)




F|T|(c)

FIF|(d)

Which one of the following is correct for the truth value of (p A qQ)— —p p?

(a) (b) (c) (d)
(a)(b)(c)(d) (a)(b){(c)(d) (a)(b)(c)(d) (a)(b)(c)(d)
T [T |T|T F |T [T [T F [F [T |T T|T [T|F

17) The dualof "(pV @ V[pV(pA '1]is

@ TeADADPVEA D] ) GADADPACEY D] (© "GADADPAGAD] (D TGADADPAGY 1]
18) The proposition p A (—p V q) is

(a) atautology (b) a contradiction (c) logically equivalenttop A q (d) logically equivalentto p V q
19) Determine the truth value of each of the following statements:

(a) 4+2=5 and 6+3=9

(b) 3+2=5 and 6+1=7

(c) 4+5=9 and1+2=4

(d) 3+2=5 and 4+7=11

(@ (b) (© (d)
()(b)(c)(d) ()(b)(c)(d) ()(b)(c)(d) (@)(b)(c)(d)
F [T T[T TIF [T [F T[T [F[F F[F[T|T

20) Which one of the following is not true?
(a) Negation of a negation of (b) If the last column of the truth (c) If the last column of its truth table (d) If p and q are any two
a statement is the statement  table contains only T then itisa  contains only F then itis a statements then p<>q is a
itself tautology. contradiction tautology.
T7x2=14
21) Examine the binary operation (closure property) of the following operations on the respective sets (if it is not, make it binary)
axb=(41),Va,beQ

1 11
22) Let A= 0 1,B=] ] be any two boolean matrices of the same type. Find AvB and A"B.
11 01

23) Write the converse, inverse, and contrapositive of each of the following implication.
(i) If x and y are numbers such that x =y, then x> = y?
(i) If a quadrilateral is a square then it is a rectangle.
24) Verify whether the following compound propositions are tautologies or contradictions or contingency
((pV@A~p) 2 q
25) Verify whether the following compound propositions are tautologies or contradictions or contingency
(= PA@—=1)—= (@ —1)
26) Check whether the statement p—(q—p) is a tautology or a contradiction without using the truth table.
27) Prove that p—(—q V r) = ~pV(—qVr) using truth table.
7x3=21
28) Determine whether * is a binary operation on the sets given below.
a*b=b=a.|b|on R
29) Determine whether * is a binary operation on the sets given below.
(A*v)=a\/b is binary on R
30) Let *be defined on R by (a*b)=a+b+ab-7. is*binary on R? If so, find 3(;—57

31) Let A={a++/5 b:a,b€Z}. Check whether the usual multiplication is a binary operation on A.
32)



Consider the binary operation * defined on the set A = {a,b,c, d} by the following table:

*lalbcld
afalclbld
bic|dlafa
ddbjajc
Is it commutative and associative?
33) 1 01 0 0 10 1 1 10 1
LetA=L0 10 10,B=L1 01 0f,C=)0 11 0 |/ beany three boolean matrices of the same type.
1 00 1 1 00 1 1 11 1
Find AAB
34) 1 01 0 0 10 1 1 10 1
LetA=L0 10 10,B=L1 01 0f,C=)0 11 0 |/ beany three boolean matrices of the same type.
1 00 1 1 00 1 1 11 1
Find (AAB)vVC

7x5=35

35) How many rows are needed for following statement formulae?

(pAQV(TVs)A(TEAY))
36) Consider p—q : If today is Monday, then 4 + 4 = 8.

Here the component statements p and q are given by,

p: Today is Monday; q: 4 + 4 = 8.

The truth value of p—q is T because the conclusion q is T.

An important point is that p—q should not be treated by actually considering the meanings of p and q in English. Also it is not

necessary that p should be related to q at all.

Chapter
37) Write down the

(i) conditional statement

(i1) converse statement

(iii) inverse statement, and

(iv) contrapositive statement for the two statements p and q given below.

p: The number of primes is infinite.

q: Ooty is in Kerala.

38) Construct the truth table for (p V q) A (p V —q)

atb

5 ) ;a,b €Q. Examine the closure, commutative, and associative properties

39) Define an operation*on Q as follows: a*b=(

satisfied by*on Q.

a+b

5-) > ab €Q. Examine the existence of identity and the existence of inverse for

40) Define an operation* on Q as follows: a*b=(

the operation * on Q.
41) Let A be Q\{1}. Define * on A by x*y = x +y — xy . Is * binary on A? If so, examine the commutative and associative

properties satisfied by * on A.
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1) A binary operation on a set S is a function from

(@ S—S (b) (SxS)—S (c) S— (SxS) (d) (SxS) — (SxS)
2) Subtraction is not a binary operation in
(a) R (b) Z (c) N (d Q
3) Which one of the following is a binary operation on N?
(a) Subtraction (b) Multiplication (c) Division (d) All the above

4) In the set R of real numbers ‘*’ is defined as follows. Which one of the following is not a binary operation
on R?

(a) a*b=min (a.b) (b) a*b=max (a,b) (c) a*b=a (d) a*b=aP
5) The operation * defined by a*b =“7b is not a binary operation on

() Q' (b) Z () R (d C
6) In the set Q define a®b= a+b+ab. For what value of y, 3O (y(®5)=7?

(a) y=2 (b) y=3 (©) y=3 (d) y=4

7) Ifa*b=+/a% +b>  on the real numbers then * is
(a) commutative but not (b) associative butnot (c) both commutative and(d) neither commutative

associative commutative associative nor associative

8) Which one of the following statements has the truth value T?
(a) sinxisan  (b) Every square (c) The product of complex number and (d) /5 is an
even function matrix is non-singular its conjugate is purely imaginary irrational number

9) Which one of the following statements has truth value F?
(a) Chennai is in India (b) Chennai is in India or (c) Chennai is in China (d) Chennai is in China or
ory/2 isaninteger +/2 is an irrational numberor /2 isaninteger +/2 is an irrational number
10) If a compound statement involves 3 simple statements, then the number of rows in the truth table is
(a) 9 (b) 8 (c) 6 (d) 3
11) Which one is the inverse of the statement (PVq)—(pAq)?
@ (PAQ—(PVe () "(eva)—=@EAd) (©) (Tpv '@ 'pA Te) (A (pA 9= ( TPV Q)
12) Which one is the contrapositive of the statement (pVq)—r?
(a) Tr=>(TpATIq) (b) Tr—(pvq) (¢) r—=(pAq) (d) p—(qvr)
13) The truth table for (p A q) V —q is given below
q(PAq V()
T(a)
Fi(b)
Ti(c)
Fi(d)
Which one of the following is true?

(a) (b) © (@

Sl




T T [T TET|T TT|EF T F FIF

14) In the last column of the truth table for —( p V —q) the number of final outcomes of the truth value 'F' are

(a) 1 (b) 2 (c) 3 (d) 4
15) Which one of the following is incorrect? For any two propositions p and q, we have

(@) ~(pv@)="pA—q () ~(pA@=PVq (¢) ~(pVQ=pvVq (d) ~(p)=p
16) paj(p A @) — —q

TT|(a)

T|F|(b)

F|T|(c)

FIF|(d)

Which one of the following is correct for the truth value of (p A q)— —p p?

(a) (b) () (d)

(b)) (2)(b}(e)d (b)) (2)(b)(e)d

T [T [T [T F (T (T T F |F [T |T T T [T [F

17) The dualof '(pVqQ VIpV(pA '1r)]is
@ TeADADPYVEA O PADADPAEY (© TOGADADPAPAW) TEADADAPY
)] )] 1] )
18) The proposition p A (—p V q) is
(a) atautology (b) a contradiction (c) logically equivalenttop Aq (d) logically equivalent to p V q
19) Determine the truth value of each of the following statements:
(a) 4+2=5 and 6+3=9
(b) 3+2=5 and 6+1=7
(c) 4+5=9 and1+2=4
(d) 3+2=5 and 4+7=11

(a) (b) (© (d)
(a)(b)(e)(d) (@)(b(e)(d (a)(b)(e)(d) (a){(ble)d
F (T |T [T T IF [T [F T [T |F |F F [F |T [T

20) Which one of the following is not true?

(a) Negation of a (b) Ifthe last column of (c) Ifthe last column ofits (d) If p and q are any
negation of a statement the truth table contains truth table contains only F two statements then

is the statement itself only T then itis a then it is a contradiction p<>q is a tautology.
tautology.
Answer any 7 questions in which question no. 30 is compulsory 7x2=14

21) Examine the binary operation (closure property) of the following operations on the respective sets (if it is
not, make it binary)

axb= (%),Va,be@
22) 0 1 1 1 : .
LetA= 11l B= 0 1 be any two boolean matrices of the same type. Find AvB and A"B.
23) Write the converse, inverse, and contrapositive of each of the following implication.
(i) If x and y are numbers such that x =y, then x> = y?
(i) If a quadrilateral is a square then it is a rectangle.
24) Verify whether the following compound propositions are tautologies or contradictions or contingency
(pVaAr~p) = q



25) Verify whether the following compound propositions are tautologies or contradictions or contingency
(p—PA(@—1)—(—1)
26) Check whether the statement p—(q—p) is a tautology or a contradiction without using the truth table.
27) Prove that p—(—q V r) = “pV(—qVr) using truth table.
28) Show that p v (q A1) is a contingency.
29) In the set of integers under the operation * defined by a * b=a + b - 1. Find the identity element.
30) Let S be the set of positive rational numbers and is defined by a * b =“7b . Then find the identity element
and the inverse of 2.
Answer any 7 questions in which question no. 40 is compulsory 7x3=21
31) Determine whether * is a binary operation on the sets given below.
a*b=b=a.|b| on R
32) Determine whether * is a binary operation on the sets given below.
(A*v)=a\b is binary on R
33) Let *be defined on R by (a*b)=a+b+ab-7. is*binary on R? If so, find 3 (%)

34) Let A={a++/5 b:a,b€Z}. Check whether the usual multiplication is a binary operation on A.
35) Consider the binary operation * defined on the set A = {a,b,c, d} by the following table:

*albic|d
alajcbd!
bicdaja
ddbalc
Is it commutative and associative?
36) 1 01 0 0 10 1 10 1
LetA=|0 10 1]|,B=|1 01 0}|,C=10 11 0 be any three
1 00 1 1 00 1 1 11 1
boolean matrices of the same type.
Find AAB
37) 1 01 0 0 10 1 1 10 1
LetA=1]10 10 1|,B=1[|1 01 0],C=110 11 0 be any three
1 00 1 1 00 1 1 11 1
boolean matrices of the same type.
Find (AAB)VC

38) In (z, *) where * is defined by a * b = ab, prove that * is not a binary operation on z.
39) Let G = {1, i,-1, -i} under the binary operation multiplication. Find the inverse of all the elements.
40) In (z, *) where * is defined as a * b =a + b + 2. Verify the commutative and associative

axiom.
ANSWER 7 QUESTIONS. 7x5=35

41) How many rows are needed for following statement formulae?
((pAQV(TVs)A(TtAV))

42) Consider p—q : If today is Monday, then 4 + 4 = 8.
Here the component statements p and q are given by,
p: Today is Monday; q: 4 + 4 = 8.



The truth value of p—q is T because the conclusion q is T.
An important point is that p—q should not be treated by actually considering the meanings of p and q in
English. Also it is not necessary that p should be related to q at all.
Chapter
43) Construct the truth table for (p V q) A (p V —q)

44) Define an operation*on Q as follows: a*b=(aT+b> ; a,b €Q. Examine the closure, commutative, and

associative properties satisfied by*on Q.

a+b

5 ) ; a,b €Q. Examine the existence of identity and the

45) Define an operation* on Q as follows: a*b=<

existence of inverse for the operation * on Q.
46) Let A be Q\{1}. Define * on A by x*y =x +y — xy . Is * binary on A? If so, examine the commutative
and associative properties satisfied by * on A.
47) Verify
(i) closure property,
(i1) commutative property,
(ii1) associative property,
(iv) existence of identity, and
(v) existence of inverse for following operation on the given set
m*n=m+n-mn; m,n €7
48) Verify
(i) closure property,
(i) commutative property,
(ii1) associative property,
(iv) existence of identity, and
(v) existence of inverse for the operation +5 on Zs using table corresponding to addition modulo 5.

) et M={ (ac m) :x € R— {0}} and let * be the matrix multiplication. Determine whetherM
Tz z

is closed under * . If so, examine the existence of identity, existence of inverse properties for the operation
* on M.

50) Let A be Q\{1}. Define * on A by x*y = x +y — xy . Is * binary on A? If so, examine the existence of
identity, existence of inverse properties for the operation * on A.
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