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MATHEMATICAL REASONING

Single Correct Answer Type

1. H:Set ofholiday, 5: Set of Sunday and U:Set of day's
Then, the Venn diagram of statement, 'Every Sunday implies holiday' is
=

u u U
2) b) ) 3)| @G

2. Simplify (pvag)n(pV~q)

a)p b) T c) F d) g
3. Thestatementp = pV qis

a) A tautology

b) A contradiction

c) Both a tautology and contradiction

d) Neither a tautology nor a contradiction

4, p - qgislogically equivalent to

ajpA~q b)~p—=~g C)~q—=~p d) None of these
Which of the following is logically equivalentto p A g7
a)p-~q b)~pVv~q ¢} o (pime q) d) ~ (~pA~q)

6. Some triangles are not isosceles. Identify the Venn diagram

a) b) 9|@®@ MGD)

7. Which of the following is contingency?

ajpv~p bjpAhgq=pVg c)pAr~q d) None of these
8. ~(pvag)V(~pAqg)islogically equivalent to

a)~p b) p c)q d)~q
9. A compound sentence formed by two simple statements p and g using connective 'or' is called

a) Conjunction b) Disjunction ¢) Implication d) None of these
10. If p and g are two statements, then p V~ (p =~ q) is equivalent to

a)pA~q b) p ) q d)~pAgq
11. LetpA(gVvr)=(pAq)V(par). Then, this law is known as

a) Commutative law b) Associative law c) De-Morgan's law d) Distributive law
12. Ifpand g are two statements, then statementp = g A~ q is

a) Tautology b) Contradiction

c) Neither tautology not contradiction d) None of the above
13. Which of the following is logically equivalent to ~(~p = q)?

ajpng b)pA~q cJ~pAq d)~pnr~q
14. Thestatement(p = q) = (~pAgq)isa

a) Tautology b) Contradiction c) Neither (a) nor (b) d) None of these
15. A compound sentence formed by two simple statements p and g using connective 'and' is called

a) Conjunction b) Disjunction ¢) Implication d) None of these

i
S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

16. Letp:is not greater than and q: Pairs is in France Be two statements. Then, ~(p V q) is the statement
a) 7 is greater than or Pairs is not in France
b) 7 is not greater than 4 and Pairs is not in France
c) 7 is greater than 4 and Pairs is in France
d) 7 is greater than 4 and Pairs is not in France
17. 1fp and g are two simple propositions, then p « ~q is true when
a) p and g both are true
b) Both p and q are false
c) pis false and q is true
d) None of these
18. Negation of "Pairs is in France and Londan is in England" is
a) Pairsis in England and Londan is in France
b) Pairs is not in France or Londan is not in England
c) Pairsisin England or Londan is in France
d) None of the above
19. Iftruth value of p V g is true, then truth value of ~ p A g is

a) False if p is true b) True if p is true c) False if g is true d) True if q is true
20. The logically equivalent proposition of p & g is

a)(pAqQV(pAg) b)(p=q)A(q=p) A (@PAqQ)V(g=p) d)(prg)=(Vq)
21. Which of the following connectives satisfy commutative law?

a) A b) v c) & d) All the above
22. Which of the following propositions is a contradiction?

a)(~pv~q)vV(ev~q) bJp-=q)vpAr~q) < (~prg)A(~q) d)(~pAq@Q)V(~q)

23. Letp be the proposition Mathematics is interesting and let g be the proposition that Mathematics is
difficult, then the symbol p A ¢ means
a) Mathematics is interesting implies that Mathematics is difficult
b} Mathematics is interesting implies and is implied by Mathematics is difficult
c) Mathemarics is intersecting and Mathematics is difficult
d) Mathematics is intersecting or Mathematics is difficult
24. If(p A~1) = (~pV q) is false, then the truth values of p, g and rare respectively

a)T,FandF b)F,Fand T c) F,Tand T d)T,Fand T
25. If statements p and r are false and q is true, then truth value of ~ p = (g A7) Vris

a)T b) F c) Either T or F d) Neither T nor F
26. Letp and g be two statements, then (p V q) V~ p is

a) Tautology b) Contradiction c) Both (a) and (b) d) None of these

27. the contrapositive of "If two triangles are identical, then these are similar" is
a) If two triangles are not similar, then these are not identical
b} If two triangles are not identical, then these are not similar
c) If two triangles are not identical, then these are similar
d) if two triangles are not similar, then these are identical
28. Simplify the following circuit and find the boolean polynomial.

P | P

q ”

a)pVvi(gAr) bypA(gVvr) cpvigVvr) dpA(gAr)
29. Which of the following statement is a tautology

a)(~qAp)Ag b)(~gAp)A(pA~p) ) (~qAp)V(pA~p) d)(pAQA(~(pAQ))
30. The negation of the proposition "If 2 is prime, then 3 is odd" is

a) If2is not prime, then 3 is not odd b) 2 is prime and 3 is not odd
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c) 2 is not prime and 3 is odd d) If 2 is not prime, then 3 is odd
31. Ifp,q,and r are simple propositions with truth values T,F,T, then the truth value of (~p V q) AA ~g = pis
a) True b) False c) True, if r is false d) None of these

32. Switching function of the network is

a)(anb)vev(a Ab' Ach) b)(@aAnb)vev(a'Ab' Ac)
c)avb)aca(a' vb' ve) d) None of the above

33. The negation of the proposition g V~ (p A1) is
a)~qgVvi(pAr) b)~gAa(pAr) c)~pV~qgV~r d) None of these

34. Which of the following pairs are logically equivalent?
a) Conditional, Contrapositive
b) Conditional, Inverse
c) Contrapositive, Converse
d) Inverse, Contrapositive
35. Thestatement(~pAg) vV~ qis

a)pvyq b)prg c)~({Vvq) d)~(pAq)
36. ~[(pAg)—= (~pVq)]is

a) Tautology b) Contradiction c) neither (a) nor (b) d) either (a) or (b)
37. lfp — (q V1) is false, then the truth values of p, g, r are respectively

a)F,T,T b)T, T,F c) T,F,F d)F,FF
38. Let R be the set of real numbers and x € R. Then, x +3 =8 is

a) Open statement b) A true statement c¢) False statement d) None of these

39. Which of the following not a statement in logic?
1. Earth is planet.
2. Plants are living objects.
3.4/=3 is a rational number.
4.x2 —5x + 6 <0, when x € —R.

a) 1 b) 3 c) 2 d) 4
40. Dualof(xAY)V(xAl)=xAXxVYAYIis

a)(xvy)AxvD)=xV(xAy)VYy b)(xAY)AGVD =xV(XxAy)VYy

) (xvy)vxvD)=xVv(xay)vy d) None of the above
41. The contrapositive of (~ p Aq) = ~ris

a)(pag)—r b(pvg)—=r c)r—=(p V~q) d) None of these
42. ~p Aq is logically equivalent to

a)p-gq b)g-p ¢)~(@—-q) d) ~(q - p)
43. p A (g Ar)islogically equivalent to

a)pVvi(gAar) by(pAg)Ar o(pvavr d)p—=(gAr)

44, If p = He is intelligent
g =He is strong
Then, symbolic form of statement
"It is wrong that he is intelligent or strong," is

a)~pv~p b)~(pAq) c)~@Vva d)pv~q
45. Which of the following is a contradiction?

a)(pApA(~(pVe) bpV(~pAq) g@P—-q —-p d) None of these
46. The statementp V g is

a) A tautology b) A contradiction c) Contingency d) None of these
47. When does the value of the statement p(A r) < (r A q) become false?

a)pisT,qisF b)pis, risF c)pisF,qisFandris F d) None of these
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48. (pA~q)A(~pAq)is

a) a tautology b) a contradiction c) tautology and d) neither a tautology not
contradiction a contradiction
49. If p always speaks against g, thenp = p v~ qis
a) A tautology b) Contradiction c¢) Contingency d) None of these
50. Ifp,g,r have truth values T, F, T respectively, which of the following is true?
a)(p-=q)Ar b)(p—=q)A~r ) (PA@Q)A(PVT) d)g-(pAr)
51. Dualof(x'vy") =xAvyis
aj(x'vy)=xvy b)(x'Ay") =xvy c) (x'Ay) =xAy d) None of the above

52. pvgistrue when

a) Bothp and g are true  b) pis trueand ¢ is false ¢) pis false and g is true d) All of these
53. Which of the following propositions is a tautology?

a) ~pVv~q@V(pVv~q)

b)(~pV~q)A(pV~q)

c)~pA(~pVv~q)

d)~qA(~pVv~q)
54. For any two statements p and g, ~(p V q) V (~p A g)is logically equivalent to

a)p b) ~p c)q d) ~q
55. Identify the false statement
a)~[pv(~q)l=(~p)rq b) [p v q] v (~p) is a tautology
c) [p A gl A (~p) is a contradiction d)~(pVvq) =(~p)V(~q)
56. ~[p < q]is
a) Tautology b) Contradiction c) neither (a) nor (b) d) either (a) or (b)
57. Lettruth values of p be F and g be T. Then, truth value of ~ {(~ pV gq) is
a)T b)F ¢) Either T or F d) Neither T nor F
58. Which of the following statements is a tautology?
a) (~qAp)Ag b)(~qAp)A(@A~p) ) (~gApV(pVv~p) dEAQA(~{PA9))

59. Consider the proposition : “If we control population growth, we prosper”. Negative of this proposition is
a) If we do not control population growth, we prosper
b) If we control population, we do not prosper
¢) We control population but we do not prosper
d) We do not control population but we prosper
60. Which of the following is not a proposition?

a) 3 is prime b) V2 is irrational

c) Mathematics is interesting d) 5 is an even integer
61. Ifpand g are two statements, then (p = q) < (~qg = ~p)isa

a) Contradiction b) Tautology c) Neither (a) nor (b) d) None of these
62. The logically equivalent proposition of p — q is

a)(p-qvg—-p) b)(pva)— (pVvq) c)PA@)A(PV Q) d)(p->q)A(q—p)
63. Ifpand q are statements, then ~ (p Ag) V~ (g & p) is

a) Tautology b) Contradiction

c) Neither tautology nor contradiction d) Either tautology or contradiction

64. Consider the proposition : “ If the pressure increases, the volume decreases:. The negation of this
proposition is
a) If the pressure does not increase the volume does not decrease
b) If the volume increases, the pressure decreases
c) If the volume does not decreases, the pressure does not increase
d) If the volume decreases, then the pressure does notincrease
65. The dual of the statement [p V (~q)] A (~p) is
a)pV(~q)V~p b) (pA~g)V~p c)pA~(gV~p) d) None of these
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66. Which of the following is logically equivalent to (p A q)?
a)jp-q b)~pA~q c)pA~q d) ~[(p =t}
67. The propositionp =~ (p A~ q) is
a) A contradiction
b) A tautology
c) Either a tautology or a contradiction
d) Neither a tautology nor a contradiction
68. Which of the following statement has the truth value 'F'?
a) A quadratic equation has always a real root
b) The number of ways of seating 2 persons in two chairs out of n persons is P(n, 2)
¢) The cube roots of unity are in GP
d) None of the above
69. The negative of the proposition : "If a number is divisible by 15, then it is divisible by 5 or 3"
a) If a number is divisible by 15, then it is not divisible by 5 and 3
b) A number is divisible by 15 and it is not divisible by 5 and 3
c) A number is divisible by 15 and it is not divisible by 5 or 3
d) A number is not divisible by 15 or it is not divisible by 5 and 3
70. pAg—=pis
a) A tautology
b) A contradiction
c) Neither a tautology n or a contradiction
d) None of these

71. All teachers are scholar, Identify the Venn diagram
7]

100 @] | @] e

72. the negation of the statement "he is rich and happy" is given by

U

a) he is not rich and not happy b) he is not rich or not happy

c) he is rich and happy d) he is not rich and happy
73. The property ~ (p Agq) =~ p V~ q is called

a) Associative law b) De morgan’s law c) Commutative law d) Idempotent law
74. The negation of the compound propositionp vV (~p VvV q) is

aA)(pA~q)A~p b)(pA~q)Vv~p c)(pA~gq)V~p d) None of these
75. The negation of g v~ (p A1) is

a)~qV~(pAr) b)~qVv(pAr) c)~qA(pAT) d) ~ g A~ (pAT)

76. ~(~p) < pis

a) A tautology

b} A contradiction

c) Neither a contradiction nor a tautology

d) None of these
77. The contrapositiveof 2x +3=9=x # 4is

a)x=4=22x4+3%9 Dblxr=4=22x4+3=9 Jx#4=22x4+3%9 d)jx#4=2x+3=9
78. Negation of the conditional, "If it rains, | shall go to school" is

a) It rains and I shall go to school b) It rains and I shall not go to school
c) It does not rains and I shall go to school d) None of the above
79. If a compound statement r is contradiction, then the truth value of (p = g) Ar A p[p =~ r]is
a)T™™ b) F c)TorF d) None of these
80. The statementp V~ pis
a) Tautology b) Contradiction
c) Neither a tautology nor a contradiction d) None of the above
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81. Ifp — (g v r) is false, then the truth values of p, g, r are respectively

a)T,T,T b)F,T,T c) F,F,F d)T,FF
82. Ifp: Ramis smart

¢: Ram is intelligent

Then, the symbolic form Ram is smart and intelligent, is

a)(prq) b)(pVq) ) (p A~ q) d) (p v~ q)
83. Which of the following is not a proposition?

a) V3 is a prime b) v2 is irrational

¢) Mathematics is interesting d) 5 is an even integer
84. ~[~pA(p=q)]=

ajpvg b)g Ap c)T d) F
85. Which of the following is equivalentto p = g?

ajp=q b)jg=p c)(p=2g)A(g=p) d) None of these
86. Letp and g be two propositions. Then the inverse of the implication p — g is

a)qg-p b) =p 2 ~q Ap—q d) ~q = ~p
87. Letp and g be two properties. Then, the contrapositive of the implication p — q is

2} g b)p —»~gq cq—p djpegq
88. Ifp and g are two propositions, then ~ (p < q) is

a)~pA~qg b)~pv~gq c) (pA~q)Vv(~pAg) d)Noneofthese
89. Which of the following is logically equivalent to ~ (~ p — q)?

a)pAgq b)p A~ q c)~pAgq d)~pA~q
90. The contrapositive of p =~ q is

a)~p=4q b)~qg=p c)g=~p d) None of these
91. In which of the following cases, p = q is true?

a) pistrue, g is true b) p is false, q is true c) pistrue, q is false d) None of these

92. Which of the following propositions is a tautology?

a)~p-q@Vvpr~q) bjp-=q)->(@A~q) P29 Vpr~q) dpE->9APA~q)
93. 1fp:A man is happy

g:A man is rich

Then, the statement, "If a man is not happy, then he is not rich" is written as

a) ~p = ~q b)~q - p ) ~q = ~p d)g—~p
94. Which of the following is false?

a) p V~ p is a tautology

b) ~ (~) < pis a tautology

c) (p A (p —)) —is acontradiction

d) p A~ p is a contradiction
95. Letpand g be two statements. Then, (~pV g) A (~pA~gq)isa

a) Tautology b) Contradiction
c) Neither tautology nor contradiction d) Both tautology and contradiction
96. Logical equivalent proposition to the proposition ~(p V q)
a)~pA~gq b)~pv~q c)~p-~q d) ~p < ~q
97. What are the truth values of (~ p =~ g) and ~ (~ p = q) respectively, when p and g always speak true in
any argument?
a)T,T b) F,F ¢) T,F d)F,T

98. Which of the following is a proposition?
a) lam alion
b) A half open door is half closed
¢) Atriangle is a circle and 10 is a prime number
d) Logic is an interesting subject
99. Which of the following is the inverse of the proposition : "If a number is a prime, then it is odd"?
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a) If a number is not a prime, then it is odd b) If a number is not a prime, then it is not odd
c) If a number is not odd, then it is not a prime d) If a number is odd, then it is a prime

100. Let p be the statement 'Ravi races’ and let g be the statement 'Ravi wins'. Then, the verbal translation of
~(pVv(~q))is

a) Ravi does not race and Ravi does not win

b} It is not true that Ravi races and that Ravi does not win

¢) Ravi does not race and Ravi wins

d) It is not true that Ravi races or that Ravi does not win
101. The contrapositiveof (p V q) = ris

a)~r—=>(pVvaq) b)r = (pvq) c) ~r = (~pA~q) dp-(qVvr)
102. Which is not a statement?
a)3i>4 b)4>3
c) Raju is an intelligent boy d) He lives in Agra
103. If p = A ABC is equilateral and g =each angle is 60°. Then, symbolic form of statement
a)pvp b)ypAg p=9q djpegq

104. Consider the following statements :
p : I shall pass, g : | study
The symbolic representation of the proposition “I shall pass iff I study” is

a)p—-q b)g-p c)p—~q dpegq
105. The false statement in the following is
a) p A (~ p) is a contradiction b) (p = q) © (~ q =~ p) is a contradiction
c) ~ (~ p) & pis atautology d) p vV (~ p) is a tautology
106. The negationof p A (g = ~7) is
a)~pA(qAT) bypv(gvr) c)pV(gAT) d)~pV(gAT)

107. H: Set of holidays
S: Set of Sundays
U:Set of day's

Then, the Venn diagram of statement, "Every Sunday implies holiday” is
u 7]

108. The switching function for switching work is

ajxAyAz bjxvVyAxVz c)xAyAxVz d) None of these
109. If p and g are two simple propositions, then p « g is false when

a) p and g both are true  b) pis false and g istrue ) pisfaleand g istrue d) None of these
110. Let S be a non-empty subset of R. Consider the following statement

P: There is a rational number x € § such that x >0.

Which of the following statements is the negation of the statement P?

a) There is a rational number x € S such thatx < 0

b) There is no rational number x € § such thatx < 0

¢) Every rational number x € § satisfiesx < 0

d)x € §and x < 0 = x is not rational
111. ~(p Vv q@) V (~p A q) is logically equivalent to

a) ~p b) p c)q d) ~q
112. Let p and g be two statements. Then, p V q is false, if

a) pis false and g is true  b) Both p and q are false ¢) Both p and g are true  d) None of these
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113. The statement ~(p — q) is equivalent to
a)pA(~q) b)~pAgq cJpAq d) ~pA~q
114. For the circuit shown below, the Boolean polynomial is

:J—DTJW

a)(~pv@)v(pv~q) Db)(~pAg)r(pArq) c) (~pA~@)A(gAp) A (~pAgQV(PV~q)
115. The switching function of network is

o) r

a)~pVrA(~qA~T)ADP'Vq by (~pAT)A(~qV~T)AD'Vq
) (~pATIA(~qV~T)AD ' Vg d) None of the above
116. The proposition (p = ~p)A(~p—=p)isa
a) Tautology
b) Contradiction
c) Neither a tautology nor a contradiction
d) Tautology and contradiction
117.1fp = (~ p V q) is false, the truth value of p and g are respectively

a)F,T b)F, F & T.T d)T,F
118. Which of the following is a contradiction?

a)pVvq b)pAg Q)pv~p d)pA~p
119.~(~p=>q) =

a)pA~q b)~pAq c) ~pA~q d)~pV~q
120. The converse of the contrapositive of the conditional p = ~q is

a)p-q b) ~p —» ~q c)~q—=p d~p-q
121. A proposition is called a tautology, if it is

a) Always T b) Always F

c) Sometimes T, sometimes F d) None of the above

122. 1If p: 4 an even prime number q: 6 is a divisor of 12 and r:the HCF of 4 and 6 is 2, then which one of the
following is true?

a)(pvaq) by(pvag)A~r c)~(gAr)vp d)~pV(gAT)

123. The switching function for the following network is
STl
Il 3
L@J

a)(pAgVvr)Aat by(pAgVvr)vt c)pvrAagvt d) None of these
124. Which of the following is logically equivalent to ~ (p < gq)?

a)(pA~qg)A(gA~p) DblpVvg c) (pA~q)V(gA~p) d)Noneofthese
125. The inverse of the proposition (p A~ g) = ris

a)~r—=~pVvg b)~pvg—~r c)r—=phA~gqg d) None of these
126. Which is a statement?

a)x+1=6 b)S5EN c)x+y<12 d) None of these
127. Letinputs of p and q be 1 and 0 respectively in electric circuit. Then, output of p A g is

a)l b)0 c) Both1and 0 d) Neither 1 nor 0

128. When does the inverse of the statement ~ p = g results in 77

S S N S S M S R M S NN R R S S S N N R RN S M SN S SN S M SR M R M N N S RS RN NN R N S S S M SN SN S M R SN M SN SN M R M S S M S R R e
S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S S S S S S S N S S S S R S S S S S S S S S —

o o o)

Get More Learning Materials Here : & m @) www.studentbro.in



T D S M N S SN N B B NN SN SEE N SN BN BN NI NS B EES SN SN SN N BN BN NN BN BN NN NN BN BN ST NN NN SN SN N NN BN NN BN SN N B B BN B

a) p and g both are true
b) p is true and q is false
c) pis false and g is false
d) Both (b) and (c)
129. The switching function for switching network is

G, HE-

a)(xAy)v(yvaz)v(zax') b)(x AyAz)V(x'Ay' AZ')
xvy)alyvz)Aa(zvx") d) None of the above

130.1fS(p,q,r) = (~P) V [~(g A1)] is a compound statement, then S(~p, ~q, ~7) is
a) ~S(p.q,7) b) S(p,q,7) ) pV(gAT) d)pvigvr)

131. Some triangles are not isosceles. Identify the Venn diagram

[@7 -[@] g -]

132, The negation of p A~ (g A1) is

a)~pv(gAar) b)~pV(~qv~r) Apvi(gar) d~pA(gvr)
133. Dual of x A (yx) = x is
a)xVviyAax)=x byxv(yvx)=x ) (xAy)V(xAx)=x d)Noneofthese

134. Which of the following sentences is a statements?
a) AArushi is a pretty girl
b) What are you doing?
c) Oh! It is amazing
d) 2 is the smallest prime number
135. The contrapositive of the statement ~ p = (p A~ q) is

a)p=(~pVvq) b)p = (pAq) Jp=(~pAq) d)~pvg=p
136. The statementp — (g — p) is equivalent to

a)p—= @< q bp - (- q) Ap->@Vve d)p->(@Arq)
137.Dualof (x' Ay") =xVyis

a)(x'Ay)=xAy by(x'vy") =xAy ) (x'vy) =xy d) None of these

138. If p: A man is happy
q: A manis rich
Then, the statement, ""If a man is not happy, then he is not rich" is written as

a)~p-~gq by~q—p c)~q-~p d)g—~p
139. Which of the following is a tautology?
ajpAgq b)pvaq JpVv~p dpA~p
140. Let p and g be two statement, then (p vV q) V ~p is
a) Tautology b) Contradiction c) Both (a) and (b) d) None of these

141. For any three propositions p, g and r, the proposition (p Ag) A (g A T)
a) p,q,r are all false
b) p,q,r are all true
¢) p,q are true and r is false
d) p is true and q and r are false
142. Given that water freezes below zero degree Celsius. Consider the following statements :
p: Water froze this morning, ¢: This morning temperature was below 0°C
Which of the following is the correct?
a) p and q are logically equivalent
b] p is the inverse of g
c) p is the converse of g

d) p is the contrapositive of g
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MATHEMATICAL REASONING

1

12

()
The required Venn diagram of given statement is
given below

©
(a)
Vo A(pV~q)

= p V (g A~ q) (distributive law)

= p vV 0 (complement law)

= p (0 is identify for v)

(<)

We have

p—=q=~pVvq

and,~ q 5~p =~ (~qQ)V~p=qV~p=~pVyq
=Ep—q

(<)

We have,

p—2q=~pVq
Lpo~gE~pV~ g =~ (pAQ)
So, option (a) is not correct
~pV~q=~(pAq)

So, option (b) is not correct
~po~@=~(~pV~q) =pAq
So, option (c) is incorrect

(b)

Some triangles are not isosceles.

U

(a)

~(PEVvaVv(i~pAg)

= (= pA= PV pAg)
E~pA(~qVq)=~pVEtE~p

(b)

A compound sentence formed by two simple
statements p and g using connective 'or' is called
disjunction

(©)

13

16

17

18

20

22

23

24

: HINTS AND SOLUTIONS :

By truth table

plq |~q|qNh [p=qA
~q [~q

T|T |F F F

T(F |T F F

FIT | F F T

E|E |T F T
Hence, it is neither a tautology nor contradiction
(d)
We have,
p2qE~pVvgq
s~ (~vp2q@=~(pVa) =~pA~q
(d)

~(pVq)=~ph~q

=~ 7 is greater than 4 and Paris is not in France.
(@

From the truth table of p < g it is evident that

p < g is true when p and g both are true or both
are false

~ p + ~q is true when p is false and ~q is false
i.e.p is false and g is true

(b)

Let p:Pairs is in France and g: London is in
England
Given, pAg

[ts negationis ~(p A q) =E~pV~q

Hence, paris is not in France or London is not in
England.

(b)

(p=q)A(q=p)meansp < ¢

()
(~PA@QA~q=~pA(@A~q)=~pAc=c
(<)

p A g means Mathematics is interesting and
Mathematics is difficult

(a)
Truth Tahle
p |qg |r |[~p|~r|pA [(~p |(@A~T)
sf | V) |
(~pVvgq)
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26

27

28

29

30

31

I
I
I
I
T|[T|T|F|F]| F T T Agq |A~q '
T|T|F|F|T T T T =p I
T|F|T]|F|F F F T TlEIT]| E |'T F F T !
T I FIF|F T[T F F_1B2 (a) ]
FIT|T| T | E F T T Since, switches a and b and a’, b’ and ¢’ are I
FITIF|T)T F 1 T parallel which is denoted by a Aband a’ Ab" A’ :
F|F|T|T]|F F T T tivel "
FlrlelT!|T P T T respectively o _ !
Hence, (p A~ 1) = (~pV q) is F. Now, (@ Ab),cand (a" Ab" Ac") are connected in i
Whenp =T,q =F,r=F series, then switching function of complete :
(a) network is 1
By truth table (anb)vev(a Ab'Ac’) :
plalr [~p|@ 33 () o I
Vg Vq) Vv The negation of g V~ (p A1) is given by E
~p ~{gv~(pAn}=~qgnr(pAr) I
T | F T 35 (d) :
TIF)T (F T (~pAQV~q=~qV(~pAg) (By ]
FIT|T [T T Commutative law) 1
FIFI]F T T =~gV(gAg~p) (ByCommutative law) :
Itis clear that (p V q) V~ p is a tautology = N !
@) =~ qVq(~ gV~ p) (By Distributive law) :
=~ (g A
Let p: Two triangles are identical _ Eq X p; :
q: Two triangles are similar 36 Eh] HE 1
Clearly, the given statement in symbolic form :
isp—q. I
« Its contrapositive is given by ~q = ~p. e iq R v ff E\pq) i E;;? :
ie, If two triangles are not similar, then these are = =5 |
; : I
not identical. ( (~p "
(a) ~p | Vaq)l I
(pva)Alpvr)=pV(qAr) V) !
(©) T|IT|T |F T T F i
Truth table T|F(F F F T F -
FIT|F |T T T F !
pla|~p~q~q|(~q @ |(~q|(~q Flrle |T IT T F :
Ap | AP A Ay | ap) [t is clear from the table that 1
Aqg|~p)Vvip |V I
A A W[(pAQ)_)(WpVQ)] I
~p) | ~p) is a cantradiction. :
T|T|F |F [F [F [T [F |T 39 (9 i
T|F|F |T |T F T F T Plants are living objects is not a statement. 1
FIT|T |F |F F T |F HE 41 (o) {
F_ EIT T |F £ T F T We know that the contrapositive of p — g is ~ |
It is clear from the table that last column have all q -~ p. Therefore, contrapositive of (~ p A q) = :
true values. Hence option (c) is correct opte I
L ro~(~pAQorr-=pv~q 1
Letp = 2 is prime 42 (d) "
and g = 3 is odd |
Given, |
e plagl~p|~prglg-p [~(g=p) I
Negationofp = gis~ (p = q) TITI F F T F I
= pA~q T|F| F F T F :
— 2 is prime and 3 is not odd. FIT| T T F T |
(a) FIF[T]| F T F :
pla|r|~p|~aq~p |(p |(~p I
Vg | Vg) V) From the table }
|
I
I
I
L--------------_------------------_------------------------J
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43

44

45

48

55

56

58

59

~pAq=~(G—p)

(b)

Clearly, (pAgq)ATr =pA(gAT)

()

The symbolic form of given statement is ~ (p V q)
&)

PA@QA(~(PVQq)
=(pAg)A(~pA~q)
=qA(PA~DP)A~q
=gAchA~Zc

50 (d)
Since p is true and q is false
~p — q has truth value F
Statement r has truth value T
& (p = q) A v has truth value F. Also, (p = g) A~
r has truth value F
p A g has truth value F and p V r has truth value T
=~ (pAq) A(pVr) has truth value F
As p A r has truth value T. Therefore, g = (p A7)
has truth value T

So, statement in option (a) is a contradiction 51 (b)
(b) Dualof (x'vy) =xAyis(x' Ay )=xvy
pla |=el~q|p ~p | (p 53 (a)
A~q|Aq | A~q) We have,
?~ (~pV~ VPV~ =~pV(~qV ([ V~q)
4 =~pV(pV~qg)=(~pVp)V~qg=tv~q=t
) 54 (b)
T| T F F F F F
Tl Bl F | T T F F ~(@PVv@QV(~phAg)
F|T | T|F|F T F =(~pA~@QV(~pAq)
PlEB]l Tl T] F F F =~pA(~qVeg)
It is clear from, the table that (p A~g) A (~p A =~p
q)is a contradiction.
(d)
plag|~p|~q|pV (~p) |pvg | ~(Vve |(~p) |V
(~q) | rq v v
(~q) | (~p)
T|T|F F T F T F F T
FIT|T F F T T F T T
T|F|F ok T F T F T T
F{F|T T T F F T T T

It is clear from the table that columns 8 and 9 are not equal, ie, ~ (p V q) is not equivalent to (~ p) vV (~ q).

Hence, option (e) is false statement.

(c) F(T F T
plglpeogq |~[peq] FIF] T F
TIT T F [t is clear from the table that, it is neither
T|F F T tautology nor contradiction.
(c)
Truth Table
plg|~p|~q|~q |(~qap) | pv~p | (pAglh (~gap)
Ap | ng (~CAg)) | Vv
(pv~p)
T|T|F |F |F F T F T
TIF|F |T|T F T F T
F|T|T |F |F F T F T
FIF|T|T|F F j F T
It is clear from the table that the last column has all true values.
(<) The given statement is p — g and its negation is

Consider the following statements:
p : We control the population growth
g : We become prosper

pA~q
i.e. We control population but we donot become
prosper
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63

64

65

66

67

68

69

70

71
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(c)
Mathematics is interestring is not a proposition.

()

By the truth table
plgl@ |~@®|q ~fq |~(p
AG)|Aq) |ep|ep)|Aq)V
~ (q
©p)
g | g F T F F
T|F|F T T F T
F|T|F T F r T
F|F|F T F T T

[tis clear that it is neither tautology nor
contradiction

©

Weknowthatp = g=~q—=~p

So, the given statement is equivalent to:

If the volume does not decrease, the pressure
does not increase

(b)

The dual of the given statementis (p A ~q) V ~p.

(d)

We have,

~(po~q)E=~(~pV~q) =pAg

(d)

p—=~(pA~q)
=~pV~(pA~q@)=~pV(~pVq) =~pVq
Clearly, it is neither a tautology nor a
contradiction

()

The root of the quadric equation can be
imaginary.

(b)

Consider the following statements:

p = Number is divisible by 15

g = Number is divisible by 5 or 3

We have,

p2q=~pVvgq

s (p=q)S~(~pVg =ph~q

Clearly, p A~ q is equivalent to:

A number is divisible by 15 and it is not divisible
by 5and 3

(a)

Clearly, p A g — p is always true. So, itisa
tautology

ALITER We know thatp - g =~p Vg
spAgopE~(pPpAQIVPE(~pV~q)VD
=(~pVp)Vv~g=tvg=t

(c)

All teachers are scholars

72

74

75

76

77

78

81

82

83

86

—
| ®
L e |
(b)

The negation of the given statement is “he is not
rich or not happy”.

(a)

We have,

~pv(~pVvay}
=~{(pv~p)Vgl=~(tvg)=~t=c

Also,
PA~A~p=(PA~pPA~q)=cA~q=c
So, option (a) is correct

(c)
~{gv~@Anr}=~qgA(pAr)
(a)

We have,

~(~p)=p

~(vp)epEpep

Hence, ~ (~ p) « pis a tautology

(a)

The contrapositive of p = gis~qg =~ p

So, the contrapositive of 2Zx +3 =2 = x # 4 s
x=4-22x+3+9

(b)

Let p: It rains, g: | shall go to school

Thus, we have p — ¢q

[ts negation is ~ (p — q)ie,p A~ q

ie,It rains and I shall not go to school.

(d)

We know that p — g is false when p is true and g
is false. So, p — (g v r) is false when p is true and
q Vv ris false. But, g v r is false when g and r both
are false

Hence,p = (g vV r) is false when p is true and g
and r both are false

()

Given that

p: Ram is smart

g:Ram is intelligent

The symbolic form of "Ram is smart and
intelligent." is (p A q)

()

Mathematics is interesting is not a logical
sentence. It may be intersecting for some persons
and may not be interesting for others

= This is not a proposition

(b)

By definition, the inverse of implication p — q is ~
P~y
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88

89

42

93

94

96

08

99

100

(c)

We know that
p—q=~pVqandq->p=~qVp
apeqgE(~pVgAr(~qVp)
~peq~(~pVveV~(~qVp)
~peq=@r~q)V(gAr~Dp)

(d)
~(~p=q)=~(pVq)=~pA~q
(<)

We have,

peqE~pVvyg
~peqVvpnr~g)
=(~pvaVvipr~q)
={(~pva)vpla{(~pVaq) Vv~ q)}
={(~pvpvalr{~pV(qVv~q)}
=({tVvgA(~pVve)

=tAt=t

(@)

‘If a man is not happy, then he is notrich’ is

written as ~p = ~q.

(©)

Clearly,

p V~ p is always true. So, it is a tautology

We have,

~(~pep=pep

So, ~ (~ p) « pisalways true. So, it is a tautology

We know thatp = g =~pVvyq

“pA-o@EpA(~pV = (A
~p)V(pAQ)

=cv(pAqQ =phg

“ph(p—=q)—=p=pAg— pwhichisa

tautology

So, option (c) is false

(a)

By De’Morgan'’s law, we have

~(Vvq)=~pA~q

(©)

Clearly, statement in option (c) is false. So, it has

definite truth value. Hence, it is a proposition

(b)

Let p: A number is a prime

gq: Itis odd

Given proposition is p — q its inverse is ~q = ~q.

ie, If a number is not prime, then it is not odd.

(9

Given, p:Ravi races, g: Ravi wins

~The statement of given proposition ~ (p V(~ q))

Which is equivalent to ~ p A g.

"It is not true that Ravi races or that Ravi does not

"

win.

101 ()
Contrapositive of (pV gq) = r
is~ran(pVg)S~r>(~pA~q)

103 (d)

The symbolic form of given statementis p < g

105 (b)

p = q is logically equivalentto ~ g =~ p
=~ (p=q)e (~q=>~p)
[s a tautology but not a contradiction

106 (d)
~(pA(g—~1))=~pVv~(g—~71)
=~pV(qA~(~1))
=~pV(qAT)

107 (c)

The required venn diagram of given statement is
]
oN
|
109 (c)
The truth table that of p — g is as follows:
p q p—=q
T T E
F T T
T F F
K F il
110 (c)

P : There is rational number x € § such thatx > 0

~P : Every rational number x € § satisfiesx <0
111 (a)

~pvvipag) =(~pA~q)V(~pAq)

=E~pA(~qVQ) =~pAt=~p

113 (a)
plglp—=q|~pP—=q) [~q|pA(~q)
A TNE F F F
T|F| F T T T
F 1T T F F F
FI|F| T F T F

From the table ~(p = q) = p A (~q)
= All the values are same.
114 (d)
For the given circuit, Boolean polynomial is
(~pArq)V(pV~q).

116 (b)
We have,
po~pE~pV~p=~pand~p-op=pVp=
P
~Po~p)A(~pop)E~pAp=c

117 (d)
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p=(~pVvgqg)isfalse meanspistrueand ~pVvq Sp.q.r)=(~p) V[~ (gAT)]
is false =(~p)V[~qV~r]
= pis true and both ~ p and q are false =S(~p,~q,~r)=pV(gVr)
= pistrue and q is false 131 (b)

119 (c) Some triangles are not isosceles

= e g g) Sepheg Y
120 (d) @

The contrapositive of p =~ g is

~(~q)»~porq-~p 135 6c)
Also, converse of g =~ pis~p — g. a|pP|q p—=(q |pvae|p
122 (d) —=p|—p) mal(AA'D)
2 . . T|T| T T T T
= p:4is an even prime number. TIElF T T T
q: 6is a divisor of 12 FITIT T T T
And r:the HCFof 4 and 6 is 2 FIFI|T T F T
v ~pV(gAT)istrue. = Statementp — (g — p) is equivalenttop — (p v
123 (b) q).
The switching function for the given networkis  [138 (a)
(pAgvr)vit « p: A man is happy
124 (c) and g: A man is rich
We have, 'If a man is not happy, then he is not rich' is
peq=(E-2q)A@—p) writtenas ~ p =~ q
=(~pvaA(~qVvp) 140 (a)
s~(peq)E~(~pvg)V~(~qVp)
=(pA~q)V(gAr~Dp) p qg |pvg|~p|(Vvg)
125 (b) b
The inverse of (p A~ g) = ris T T T F T
DAY ST T F T F T
= (= pVQ)-5=F A 1 L
F F F 1 T

129 (a)
-+ Switches x and y' are connected parallel which
is denoted by (x A y")
Similarly, y and z'and z and x’ are also connected
parallel
Which are denoted by (vAz")and (z Ax")
respectively
Now,x Ay',y Az"and z A x" are connected in
series. So, switching function of given network is
(xAayIviyaz)vizax

130 (d)

[t is clear that (p V g) V~ p is a tautology.
141 (b)

(p Ag) A(g AT)istrue

= pAgqandq Ar are true

= (p and g are true) and (g and r are true)

= p,q and r are true
142 (a)

Clearly,p < q
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