Mathematical
Reasoning

Statement, Truth value of a statement,
Logical Connectives, Truth Table,
Logical Equivalance, Tautology &
Contradiction, Duality

1.  The negation of the Boolean expression pv (~ pAgq) is
[Sep. 06, 2020 (I)]

equivalent to :
@ pPr~q
() ~pv~4q

(b) ~pr~q
d ~prvg

2.  The negation of the Boolean expression x <>~y is
[Sep. 05, 2020 (I)]

equivalent to:

@ ANV(=xn~y) (b) (xANA(=xv~y)

© GA=y)v(=xry) @) (=xAp)V(=xAn=~y)

3.  Given the following two statements :
(S):(q v p) = (p <> ~q) is a tautology.

(S;):~¢q A (~ p <> q) isafallacy. Then:

[Sep. 04,2020 (D]

(@) both (S) and (S,) are correct

(b) only (S,)is correct

(¢) only (S,) is correct

(d) both (§),) and (S,) are not correct

4.  The proposition p -~ (p A ~q) is equivalent to :

[Sep. 03,2020 (I)]

(@ ¢ ® (~p)vg

© (=p)rq d =pvi=9

5.  Letp, g, r be three statements such that the truth value of
(pAq) > (~gvr) is F. Then the truth values of p, g,
[Sep. 03,2020 (ID)]

are respectively :

@ TET b TT,T () ETF (d T.T.F

6. Ifp— (p A~q)is false, then the truth values of p and g are
[Jan. 9,2020 (I)]

respectively:

@ EF () T.F © TT () FET

10.

11.

12.

13.

14.

Which one of the following is a tautology?
[Jan. 8, 2020 (I)]

@ @r@=9)—>q9 B g->@AP—9)
(© pAlpVvy) d pverg
Which of the following statements is a tautology?

[Jan. 8,2020 (ID)]
b) ~pr~a9)—pvg
d) ~pv~9)—=pvyq

@ pv(g9)=>prg
© ~pv~-9—=pArg
The logical statement

(p:> q) A (q:>~ p) is equivalent to: [Jan.7,2020 (I)]

@ p () ¢ (©) ~p (d ~q

Ifthe truth value of the statement p — (~¢ Vv r) is false (F),

then the truth values of the statements p, ¢, r are

[April 12,2019 (D]
()ET,T

respectively.

(@ TTF (b) TEF (o) TET

The Boolean expression ~ (p = (~ ¢)) is equivalent to :
[April 12,2019 (ID)]

@ prg ) g=~p () pvg (@ (~p=q

Which one of the following Boolean expressions is a
[April 10,2019 (D]
@ PpArgvpar~q (B pvyvpv~q

© evaarpv~qa @ PvPrl=pv~q)

If p =(g v r) is false, then the truth values of p, q, r are
respectively: [April 09,2019 (II)]
(@ ET,T (b) TEF (¢) TTF (d) EEF

Which one of the following statements is not a tautology?

tautology ?

[April 08,2019 (I1)]
@ @ve—>@vi~q9) 0 Prg9—> (~p)vg
© p—>@Vvy d @rg—p
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15. The Boolean expression 25. The following statement
o P29 —>[p>9—>qlis: [2017]
((p AqQ)Vv(pv~ q)) A(~pA—~q) isequivalent to: (a) afallacy (b) a tautology
[Jan. 12,2019 (D] (c) equivalentto~p —q(d) equivalenttop — ~q
@ PAq () p /\(~ q) 26. The proposition (~p) v (pA~q)
( ) ( ) ( ) [Online April 8,2017]
(¢) (~p)A(~q (d pv(~q
. o ‘ @ pP—>~q ® pA(~q)
16. The expression ~ (~ p— q) is logically equivalent to :
[Jan. 12,2019 (ID)] ) g—p @ pv(~q)
@ ~pna-~q ® p~r-~q 27. The Boolean Expression (pA~q)vqv(~pAq)is
(© ~pnrq dpnargq equivalent to: [2016]
17. Ifqis false and p A q <> ris true, then which one of the @ pvq () pv~q () ~pAq (d) pAq
. . o
following statements is a tautology? [Jan. 11,2019 (I)] 28. The negation of ~sv (~ rAs) is equivalent to:  [2015]
@ (pvr)—>(par) (b) (par)—>(pvr) @ sviv~s) () sar
© I.,Ar . @ pvr (©) sA~r (d) sAa(A~s)
18. Consider the following three statements:
P :5is a prime number. 29. The statement ~ (p > ~q) is: [2014]
Q :7is a factor of 192.
R :LC.M.of 5 and 7 is 35. (a) a tautology
Then the truth value of which one of the following (b) afallacy
statements is true? [Jan. 10, 2019 (I1)] (¢) eqivalentto p <> ¢
@ ~P)v(QAaR) (b) PAQ Vv (~R) :
(d) equivalentto ~ p <> ¢
(© ~P)A(~QAR) (d) Pv(~QAR) . .
30. Letp, g, rdenote arbitrary statements. Then the logically
19. If the Boolean expression (p@q)/\(~qu) is . .
equivalent of the statement p = (q v r) is:
equivalent to pAq, where @,O€{A,Vv} then the [Online April 12, 2014]
ordered pair (@, O) is: [Jan. 09,2019 (I)] @) (pvq):>r (b) (pzq)v(p:r)
@ (v.A)® (v.v) © (A.v) @ (A.n) © (p=~9)r(p=r) @ (p=q)r(p=~7)
20. The logical statement . ) )
[~(~pVvaVvPADIACDAT 31. The proposition ~(pv ~q)v ~(pvq) is logically
is equivalent to: [Jan. 09,2019 (ID)] equivalent to: [Online April 11,2014]
@ pr~g@nar (b) ~pvr @ p () ¢ (© ~»p d ~q
(©) pAn)A~q d PpAr~vr 32. Consider
21. The Boolean expression Statement-1: (p A~ ) ~ (~p A q) is a fallacy.
~(pvQq)V(~pAq) isequivalent to: [2018] Statement-2 : (p — g) <> (~g >~ p) isa tautology.
_ _ [2013]
@ p ®) 4 © ~q ) ~p (a) Statement-1 is true; Statement-2 is true;
22. If p—> (~p v ~q)isfalse, then the truth values of p and ¢ . .
divel Online April 16. 2018 Statement-2 is a correct explanation for Statement-1.
are respectively. [Online April 16, 1 (b) Statement-1 is true; Statement-2 is true; Statement-2
@ T.F () EF © kT @ T.T isnot a correct explanation for Statement-1.
23. If(pA~q)A(p Ar) > ~p vV qisfalse, then the truth values (¢) Statement-1 is true; Statement-2 is false.
of p, q and r are respectively [Online April 15,2018] (d) Statement-1 is false; Statement-2 is true.
(@ ETF () TET (¢ EEF (@ TT,T 33. Let p and g be any two logical statements and
24. Which of the following is a tautology? [2017]

@ CprlPve—>q O @-opv~P—>9

© ~viprg—>q (@ P->9A@—>p)

r:p— (~p vgq) . Ifrhasatruth value F, then the truth
values of p and ¢ are respectively :

[Online April 25, 2013]
(¢ T,F d FT

@ EF  (b) T,T
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34.

3s.

36.

37.

38.

39.

40.

41.
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For integers m and n, both greater than 1, consider the
following three statements :

P :mdividesn

Q: mdivides n?

R :misprime,

then [Online April 23, 2013]
@ QAR—>P (b) PAO—>R
(0 O9—>R d 9P
The statement p — (¢ — p)isequivalentto:

[Online April 22, 2013]
@ p—9q b) p=>(pvae)

d p—=>(prg)
Statement-1: The statement 4 — (B — A) isequivalent
to A—>(AvB).

Statement-2: The statement~ [(AAB) = (~AVv B)]isa
Tautology. [Online April 9, 2013]

(a) Statement-1 is false; Statement-2 is true.
(b) Statement-1 is true; Statement-2 is true; Statement- 2 is
not correct explanation for Statement-1.
Statement-1 is true; Statement-2 is false.
Statement-1 is true; Statement-2 is true; Statement- 2 is
the correct explanation for Statement-1.
Let p and ¢ be two Statements. Amongst the following,
the Statement that is equivalent to p — g is
[Online May 19, 2012]
(@ pA~q (b) ~pVvqg () ~pArg (d) Pv~¢q
The logically equivalent preposition of p < ¢ is
[Online May 12, 2012]

(b) prg

© P9

©
(d

@ (p=q)r(qg=p)

© (prg)vig=pr) (@ (prg)=(qvp)
The only statement among the following that is a tautology
is [2011RS]

@ AA(AVvB) (b) Av(AAB)
(©) [AAN(A—>B)]—»>B (d) B>[AA(A—B)]
Statement-1: ~ (p <>~ g) isequivalentto p <>¢q.

Statement-2 : ~ (p <>~ q) is atantology
@

[2009]
Statement-1 is true, Statement-2 is true;

Statement-2 is not a correct explanation for Statement-1.
(b)
©
(d)

Statement-1 is true, Statement-2 is false.
Statement-1 is false, Statement-2 is true.
Statement-1 is true, Statement-2 is true,
Statement-2 is a correct explanation for statement -1

The statement p — (g—p) is equivalent to [2008]

@ p—>@—>9 ® p—>@vy
© p>PArqg) d) p> @9

42.

Let p be the statement “x is an irrational number”, ¢ be the
statement “y is a transcendental number”, and r be the
statement “ x is a rational number iffy is a transcendental
number”. [2008]

Statement-1 : r is equivalent to either g or p
Statement-2 : ris equivalent to ~(p<>~q).

(@
(b)

Statement -1 is false, Statement-2 is true

Statement -1 is true, Statement-2 is true; Statement -2
is a correct explanation for Statement-1
©

Statement -1 is true, Statement-2 is true; Statement -2
isnot a correct explanation for Statement-1

Statement -1 is true, Statement-2 is false

Converse, Inverse & Contrapositive
of the Conditional Statement,

i |
| TOPIC Negative of a Compound Statement,
' Algebra of Statement
43. Consider the statement: “For an integer n, ifn® — 1 is even,

44.

45.

46.

then n is odd.” The contrapositive statement of this state-

mentis: [Sep. 06,2020 (ID)]

(@) For an integer n, if n is even, then n3 — 1 is odd.

(b) For an intetger n, if n? — 1 is not even, then n is not
odd.

(c) For an integer n, ifn is even, then n3 — 1 is even.

(d) For an integer n, if n is odd, then n3 — 1 is even.

The statement (p — (¢ > p)) > (p > (pVvq))is:
[Sep. 05, 2020 (IT)]

(a) equivalentto (pAgq)Vv(~q)
(b) acontradiction

(c) equivalentto (pvg)A(~ p)

(d) a tautology

Contrapositive of the statement :

'If a function f is differentiable at a, then it is also

continuous at a’, is : [Sep. 04,2020 (I1)]

(a) If a function f is continuous at a, then it is not
differentiable at a.

(b) If a function f'is not continuous at a, then it is not
differentiable at a.

(c) If a function f is not continuous at a, then it is
differentiable at a

(d) Ifa function fis continuous at a, then it is differentiable
ata.

The contrapositive of the statement "If / reach the station

in time, then /will catch the train" is:  [Sep. 02,2020 ()]

(a) If7donot reach the station in time, then / will catch
the train.

(b) If 7 do not reach the station in time, then 7 will not

catch the train.

If 7 will catch the train, then / reach the station in time.

If 7 will not catch the train, then / do not reach the

station in time.

©
(d)
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47. Negation of the statement: 53. Consider the following two statements.
] . o ] Statement p:
\/5 is an integer of 5 is irrational is: [Jan. 9, 2020 (D] The value of sin 120° can be divided by taking 6 = 240° in
51 t an int 5i t irrati 1 . . p .
® V5 isnotanin ceeror o Isnotirrationa the equation 2 sin 9 = \/1 +sin 6 — \/1 —sin 0.
(b) J5 isnot an integer and 5 is not irrational 2
L . . Statement g:
(¢) 5 isirrationalor 5 is an integer. Theangles 4, B, Cand D ofany quadrilateral ABCD satisfy
(d) /5 isan integer and 5 is irrational 1 1
the equation cos (f A4+ C)j +cos (f (B+ D)J =0
48. Let 4, B, C and D be four non-empty sets. The 2 2
contrapositive statement of “If 4 B and B ¢ D, then Then the truth values of p and ¢ are r?spectiv.ely.
[Online April 15,2018]
AcC”is: [Jan. 7,2020 (ID] (@ FT (b) T,T (c) EF (d T,F
@) If4 & C,thendcBand BcD 54. Contrapositive of the statement
B N ‘If two numbers are not equal, then their squares are not
(b) IfAcC,thenBcdorDcB equal’, is : [Online April 9, 2017]
a the squares of two numbers are equal, then the
(© If4 £ C,thend £ Band BCD (@) If the sq f b qual, then th
- numbers are equal.
, then or the squares of two numbers are equal, then the
(d) If4 £ C,thend £ BorB £ D b) If th f b 1, then th
. . . numbers are not equal.
49. The.negatlon .ofthe Boolean expression S V(=ras)is (c) Ifthe squares of two numbers are not equal, then the
equivalent to : [April 10,2019 (ID)] numbers are not equal.
@ ~sA~r (b) r (d) Ifthe squares of two numbers are not equal, then the
© svr d) sAr numbers are equal.
) 55. The contrapositive of the following statement,
50. For any two statements. p and q, the negation of the "If the side of a square doubles, then its area increases
expression p v (~p A q) is: [April9,2019 (I)] four times", is : [Online April 10,2016]
@ ~pa~q ®) paq (a) Ifthe area of a square increases four times, then its
© po ) y side is not doubled.
ped P 1 (b) Ifthe area of a square increases four times, then its
51. The contrapositive of the statement "If you are born in side is doubled.
India, then you are a citizen of India", is : (c) Ifthe area of a square does not increases four times,
[April 8, 2019 (D] then its side is not doubled.
(a) Ifyouare not a citizen of India, then you are not born (d) If the side of a square is not doubled, then its area
in India does not increase four times.
b) If ' " ¢ India. th b . 56. Consider the following two statements :
®) }fou are a cihizen ot fndia, then you are bornl P:If7 is an odd number, then 7 is divisible by 2.
India, ) ) - Q: If 7 is a prime number, then 7 is an odd number.
(¢) Ifyouareborn in India, then you are not a citizen of IfV, is the truth value of the contrapositive of P and V, is
India. the truth value of contrapositive of Q, then the ordered
(d) Ifyouare notborn in India, then you are not a citizen pair (Vy, V,) equals: [Online April 9, 2016]
of India. @ EF) O ED  ( (TLFH @ (TT)
52. Contrapositive of the statement “If two numbers are not >7- Consider the following statements :

equal, then their squares are not equal”. is :
[Jan. 11,2019 (ID)]

(a) Ifthe squares of two numbers are not equal, then the
numbers are equal.

(b) If the squares of two numbers are equal, then the
numbers are not equal.

(c) If the squares of two numbers are equal, then the
numbers are equal.

(d) Ifthe squares of two numbers are not equal, then the

numbers are not equal.

P : Suman is brilliant
Q : Suman is rich.
R : Suman is honest
the negation of the statement
“Suman is brilliant and dishonest if and only if suman is
rich” can be equivalently expressed as :
[Online April 11, 2015]
b) ~ Qe ~PAR
@ ~QePA~R

@ ~Q< ~PVR
(©) ~QePv~R
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The contrapositive of the statement “If it is raining, then
I will not come”, is : [Online April 10, 2015]
(a) IfIwill not come, then it israining.
(b) IfTwill not come, then it is not raining.
(c) IfIwill come, then itisraining.
(d) IfIwill come, then it is not raining.
The contrapositive of the statement “if I am not feeling
well, then I will go to the doctor” is

[Online April 19, 2014]
(a) IfIam feeling well, then I will not go to the doctor
(b) IfIwill go to the doctor, then [ am feeling well
(c) IfIwill not goto the doctor, then I am feeling well
(d) IfTwill goto the doctor, then I am not feeling well.
The contrapositive of the statement “I go to school if it
does not rain” is [Online April 9,2014]
(a) Ifitrains, I donot go to school.
(b) IfIdo not go to school, it rains.
(c) Ifitrains, I go to school.
(d) IfIgo toschool, it rains.
The negation of the statement
"If I become a teacher, then I will open a school", is :

[2012]
(a) Iwill become a teacher and I will not open a school.
(b) Either I will not become a teacher or I will not open a
school.

(c) Neither I will become a teacher nor I will open a school.
(d) I'will not become a teacher or I will open a school.

62.

63.

64.

Let p and ¢ denote the following statements

p : The sun is shining

¢: Ishall play tennis in the afternoon

The negation of the statement “If the sun is shining then I
shall play tennis in the afternoon”, is

[Online May 26, 2012]
(@ g=~r () gr~p
() Pr~9q (d ~g=~p
The Statement that is TRUE among the following is
[Online May 7, 2012]
(a) The contrapositiveof 3x+2=8 =>x =2isx#2
=3x+2#8.

(b) The converse oftanx=0=x=0isx# 0 =tanx=0.
(¢) p=gqisequivalentto pv ~q.
(d) pVvq and p A qhave the same truth table.

Let S be a non-empty subset of R. Consider the following
statement :

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

Which of the following statements is the negation of the
statement P ? [2010]

(a) Thereisno rational number x € S such than x <0.
(b) Everyrational number x € S satisfies x <0.
(¢) x € Sandx <0 = x isnotrational.

(d) Thereisarational number x € S such thatx <0.
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Hints & Solutions

(b) Negation of given statement =~ (p Vv (~ p A q)) 4. O
=~pA~(~prqg)=~pnr(pv~q) P q ~q |\p*~q| P |[po>~@r~9| ~pvq
=(~pArOV(EPpA~q) Ty TP | F|F T T
:Fv(Np/\Nq):~p/\~q T F T T F F F
@ pxo~y=x->~A(~y—x) F T F F T T T
=(~xv~y)A(yvx) F F T F T T T
=~ (XA A (xVY) (r~(xAy)=~xv~y) 2. p—>~(pA~gq) isequivalentto ~ pVvgq
Negation of p is 5 @ )5 ( )
. AN —>(~qgvr
~ =AYV~ (xV ) = (XAP)V (= XA~ ) prayid
(d) The truth table of both the statements is =~(pnrg)v(~qvr)
=(~pv~q)v(~qvr)
P|da|~p|~qa|qVp|p=>~q|(S1)|~peq| (S2)
=(~pv~qvr)
T|T|F|F T F F F F )
. (~ pv ~ g vr)is false, then ~p, ~q and r all these must
T|F|F|T|T| T |T| T]|T be false.
FIlT|ITIFEF| T T T T F = p istrue, ¢ is true and r is false.
6. c
L L L A L I L L I ©Ololal~a]pr-~alpown-9
. r| 1| F F F
S, ¥s not tautology and 7| F T T T
S,is not fallacy.
F T F F T
Hence, both the statements (S,) and (S,) are not correct.
F F T F T
@
pla|p2>q|prp2q9 | (pAPo>P)2q | q2>pAp2@ | prg|pvprg) [ PVe | PAPVY)
T|T T T T T T T T T
T|F F F T T F T T T
FI|T T F T F F F T F
F|F T F T T F F F F
@ (~prg)—>@p@vae 10. (a) Given statementp — (~ ¢V r)isFalse.
= ~{lpADA(pAr~q)} = pisTrueand ~ g v ris False
= ~{~prf} = pis True and ~ q is False and r is False
© truth values of p, g rare T, T, F respectively.
pla|p=2q|~p|lq=>~p | (p=29A(p=>~q) 11. (a) Given Boolean expression is,
T|T T F F F ~(p=9) {*"p=qissameas~pv q}
T|F| F | F T F =~((~p)v(~a)=pnrq
F|T| T T T T 12. ® (@Evyvpv~q =pv(qvpyV~q
FIF T |7 T T = (pvp)v(qv~q)=pvT =T

Clearly (p = g) A (g = ~p) is equivalent to ~p

Hence first statement is tautology.

EBD 83
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13. () Forp=gvrtobeF. It can either be true or false

r should be F and p = ¢ should be F Option (d): (p A F),

forp >qtobeF,p=>Tandg=F Since, ris false

p.q r=T,FF Hence, (p A r) is false.

14. (a) Bytruthtable: 18. () PisTrue, QisFalseand R is True
pla|~a|p~a|~p|pr~a|pva|po>pva|pra | (Pre)>p |~ P @ (~P)V(QAR=FVv(FAD=FVF=F
r|r|F| 17 |[F| F |T T T T T — _ _

S ) R e I I . - . - b) PAQV(~R)=(TAF)V(F)=FVF=F
Flrlrl F il 7 |7 r F T r ©) P)AQOAR)=FA(TAD=FAT=F
F|F|r | T |T| F |F T F T T d) PVv(~OAR=Tv(TAD=TVvT=T
Pre)>CP)va | Pva) > (PV(-9) 19. (c) Check each option
. . @ @VOACPAD=(PAQ)
T F b evorlpvg=q
T T © @rpAr(pvg)=pnrq
15. (¢) Consider the Boolean expression @ @pArpA(~pArq)=F
@AV v~ A(~pr~q) 20. (c¢) Logical statement,
=V~ A(=pr~9q) =l~CpvavpAnIa(~gAar)
=((v~DA~p) AV~ DA~ q) =[@A~V@ANIA(~gnr)
=((pA~p)V (~gr~p)Ir~q =[@A~DA(~ganN]vIpArrr(~=gan]
=(~pA~Pr~q=(~pr~q) =[pA~qgnarlvipara~q]
16. @ ~(p—->Q=~pPvg=~pr~q =(A~q)nr
17. () gisfalse and [(p A q) <> r]istrue =(PAF)A~q
As (p A q)is false 2. @ ~(pva)v(-pAq)
[FalseH.r] is true = (~pA~QV(~pAg)
Hence r is false
Option (a): saysp v r, ==pr(=ava)
Since ris false ==pAt=-p
Hence (p v r) can either be true or false 2. @
Option (b): says (p A7) > (p Vv F) P 4| ~p|~q|~PV=q| PPV~
. T| T| F F F F
(p Ar)isfalse
. . T| F| F T T T
Since, F— T'is true and
. F| T| T F T T
F — Fis also true
. F|F| T T T T
Hence, it is a tautology F he truth tabl
Option (¢): (pv 1) = (p A7) rom the trufh @ :’1 p
ie.(pvr) > F p — (~p Vv ~q)is false only when p and ¢ both are true.
23. (b) As the truth table for the (pA~q) A (p A1T) > ~p Vv g is false, then only possible values of (p, q, r) is (T, F, T)

P | 4 ol ~q |pA~q | pAr | ~p | PV | PA~OAN QA | QPA~QOAPAFY)D>~PV Y
T| T | T |F F T F T F T
T|F | T |T T T F F T F
T| T | F | F F F F T F T
F| T |T|F F F T T F T
F|F | T |T F F T T F T
F| T | F | F F F T T F T
T|F | F [T T F F F F T
F|F | F | T F F T T F T
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24. (a) Truthtable 30. () Given statement is

p q 2 | pva|lpr@vd)|(p)rpva)—>q p = (gvr) which is equivalent to
=>qvp=>r
T T . T . T (p=>q9v(p=r)
31. (¢) Given ~(pv~q)v~(pvq)
T F F T F T _
=(~pvgVv(~pv~q)
F T T T T T =~pv(gv~q)
F | F T F F T =P
32. (b) Statement-2:(p —>q) <> (~¢—>~p)
(@) ~pAa(pvq) — q be a tautology =(po>q9) (P9
Other options are not tautology. which is always true.
25. (b) We have So, statement 2 is true

Statement-1: (p A~q) A (~p ~q)

pPla[~pP[pPoq[~pP2q|Poa>q| (P9 (P99 B

T|F|F F T F T pPrqgrtprg

T|T|F T T T T =pArpArA~qnrq

FI|F|T T F T T =faf=f

FIT|T T T T T So statement-1 is true

It is tautology. 33. (¢) p > (~pvVvq) hastruth valueF.

26. B (~p)v (pA~q) It means p — (~p v q) is false.
plal~pl~qlpr~q (Np)v(p/\Nq) It means p is true and ~ p v ¢ is false.
TITIF | F F F = pis true and both ~ p and g are false.
TIFIF | T T T = pistrue and q is false.

F[T|T |F| F F M. @
FIF|T|T F F 8 64
(b) —=2,—=16;but4 isnot prime.

27. @ (PA~qVQV(~pAQ) 4 4
= {pva(~qvq}iv(~pAaq) HenceP A Q =R, false
= {pvaATiv(~prq) 2

6 36 . . .
= (pvqVv(~pArq) (©) ?:E:js,butulsnotprlme
=>{vav~pirlpvavq) u -
=STA(pvq) ence Q > R, false
=pvq @? 16 4 A

28. () ~[~sv(~r A3)] (d T:§:2; g isnotan integer
i :/A\;r(;r /s\) 9 Hence Q — P, false
=(AT)V(SA~S) 35. 0
=Grnvi a|p|a=>p|pP>@—>p) | pva|p>(pve)
TSAr T|IT| T T T T

29. (o) ® (ii) T|F F T T T

Pla|~q|po~q|~(po~9 | Py FIT| T T T T
FIFT F r r F|F| T T F T
F|T|F T F F ,
rlrlr T F F Since truth value of p — (¢ — p) and

p— (p v q) are same, hence p — (¢ — p) is equivalent
T|T| F F T T

top—>® v q).
From column (i) and (ii) are equivalent.
Clearly equivalentto p <> ¢
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36.

39.

40.

41.

42,

mM-227

37. (b) Letp and g be two statements.
c -
© [ Telalargl-avg | ArB>[~[(ArB)> P ane °
(~AVB) | (~AVB)] p —>qisequivalentto ~ pVvgq.
T|T| F T T T F
T|F| F | F F T F 38. @ (p=q)A(g= p) means pgq
F|T| T F T T F
F|IF| T F T T F
(¢) Truth table of all options is as follows.
A|[B|Av B|AAB|AA(AV B)|Av (AAB)[A—> B|AA (A> B)[[AA (A—> B)>B]| [B—> [AA (A—>B)]
T|F T F T T F F T T
FIT| T F F F T F T F
TI|T T T T T T T T
F|F| F F F F T F T
It is tautology.
() The truth table for the logical statements, involvedin  43. (a) Contrapositive statement will be
statement 1, is as follows : "For an integer n, if n is not odd then 3 — 1 is not even".
() (ii) or
Plqg|~q|po~q|~(po~q | poyq "For an integer #, if n is even then #° — 1 is odd".
T|\T|F F T T 44. (d) The truth table of (p = (¢ > p)) = (p = (pVvq))
T|F| T T F F is
F|T| F T F F
FIF|T r T r p|a|pva|p>@va|espfp>@op _()p(;)_()q(_)p»»
We observe the columns (i) and (ii) are identical, therefore Pva
~(p <> ~q)isequivalenttop < ¢ T{rpo T T T T
But~ (p <> ~q) is not a tautology as all entries in its column T|F| T T T T T
arenot 7.
. . FIT| T T F T T
.. Statement-1 is true but statement-2 is false.
() The truth table for the given statements, as follows : FIF| F T T T T
_113 :f p\; q qjl“) Pl P> (1‘“1_’ p | po _(rpv 9 Hence, the statement is tautology.
T IFl T T T T 45. () Contrapositive statement will be "If a function is not
F Tl T F T T continuous at 'a', then it is not differentiable at 'a'.
F |F| F T T T 46. (d) Contrapositive of p > qis ~g >~ p
From table we observe that . . itive of if p then ¢ is 'if not @ th ‘o
= (gp) is equivalent to p—>(pva) i.e. contrapositive of 'if p then ¢' is 'if not ¢ then not p'.
(None) 47. (b) Letp and q the statements such that p= ﬁ is an
Given that . e rational b
p: xisan irrational number integer g =5 1s an 1rrational number.
q :y is a transcendental number Then, negation of the given statement
r: x is arational number iff'y is a transcendental number. J5 is not an integer and 5 is not an irrational Number
clearly r:~ p>¢q
Truth table to check the equivalence of ‘7’ and ‘g or p’; ‘¥’ ~Pve=~pr~q
and ~ (p ©~q) 48. (d) LetP=AcB,Q=BcD,R=A4AcC
(0 (ii) (iii) Contrapositive of (PA Q) > Ris~R—>~ (P A Q)
P |a|~p|~q|~p e gq|qorp|po~q|~(po~q) ~R—>~Pv~Q
T|T|F|F F T F T
TTFIF T T T T F 49. d ~sv(~ras)=(~sv~rA(~svs)
F|T|T|F T T T F =(~sv~r) (" ~s v ) is tautology)
F|F|T|[T] F F F T =~ (sA7)

From columns (i), (ii) and (iii), we observe, that none of the
these statements are equivalent to each other.

.. Statement 1as well as statement 2 both are false.

.. None of the options is correct.

Hence, its negation is s A 7.
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50. @ ~(V(PAD)I=~(-PA )A~P Contra positive O:
=(~qVPp)A~p T'is not odd number = T'is not a prime number
=~pA(pv~q) F=F:T()
=(~qA~p) Vv (pA~p) 57. (d) Suman is brilliant and dishonest can be expressed as
=(~pA~q) PA~R

51.

52.

53.

54.

55.

56.

@) S: “’Ifyou areborn in India, then you are a citizen of
India.”

Contrapositiveof p > gis~g > ~p

So contrapositive of statement S will be :

“Ifyou are not a citizen of India, then you are not born in
India.”

(¢) Contrapositive of “If 4 then B” is “If ~B then ~4”.

Hence contrapositive of “If two numbers are not equal,
then their squares are not equal” is “If squares of two

numbers are equal, then the two numbers are equal”.
(@) Statementp:

sin 120° = cos 30° = % = 25in120°=+3

So, +/1+sin240° —/1—sin240°

-3 [1+3
N e el aE

Statement ¢:

A+C B+D
—+t——=7

So,A+B+C+D=2n = >

(A+C] [B+Dj
—> COS + COS
2 2

A+C A+C
:cos( j—cos( > j:O

Therefore, statement p is false and statement ¢ is true.

@p—q
then ~q—>~p

If the square of two numbers are equal, then the
numbers are equal.

(¢) Contrapositive of p — g is given by ~qg —> ~p
So (¢) is the right option.

(@) Contrapositive of P:

T'is not divisible by 2 = T'is not odd number
T=F:F(V)

58.

59.

60.

61.

62.

63.

64.

therefore given statement is equal to (PA ~R ) <> Q
Negation of the above statement is ~ Q <> PA ~ R

(d) The centre positive of the statement is “If1 will come,
then it is not raining”.

(¢) Given statement can be written in implication form as
I am not feeling well = I will go to the doctor.
Contrapositive form :

I will not go to the doctor = I am feeling well.

i.e. If I will not go to the doctor, then I am feeling well.
(Gb) let p = If it does not rain

g =1 go to school

According to law of contrapositive
P=>q=~q=>~p

i.e. ~¢ = 1 do not go to school

~p = It rains

~q = ~p is If I do not go to school, it rains.

(@) Letp:Ibecome ateacher.

q : Twill open a school

Negation of p > gis~(p—>¢q)=pr~q

i.e. I will become a teacher and I will not open a school.
(¢) Letp: The sun is shining.

q : I shall play tennis in the afternoon.

Negation of p — ¢ is ~(p—>q):p/\~q
(@) Only statement given in option
(a) istrue.
(b) The converse of tanx=0=x=01s
x=0=tanx=0
.. Statement (b) is false
() ~ (p = q) is equivalent to pPA~¢
.. Statement given in option (c) is false.
(d) No, pvgq and pAgq does not have the same truth
value.
() Given that P : there is a rational number x e § such
that x> 0.
~P : Everyrational number ye § satisfies x<0.
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