MATHEMATICAL
REASONING

MCQs with One Correct Answer 7.

1.

For the statement “17 is a real number or a
positive integer”, the “or” is

(@) Inclusive (b) Exclusive

(¢) Only(a) (d) None of these

Let p and ¢ be any two logical statements and 8.
r:p — (~ pVgq).Ifrhasatruth value F, then

the truth values of p and ¢ are respectively :

@ EF () TT () TF (d ET
If p:Ashok works hard
q : Ashok gets good grade 9.

The verbal form for (~ p — ¢q) is

(a) If Ashok works hard then gets good grade
(b) If Ashok does not work hard then he gets

good grade 10.

(c) If Ashok does not work hard then he does
not get good grade

(d) Ashok works hard if and only if he gets
grade

If p is false and ¢ is true, then 11.

(@ PpPAgistrue
(¢) gApistrue

(b) pv~gq istrue
(d) p=gq istrue
~PpAq islogically equivalent to

@ p—q () a—-p

© ~p—-9 (d ~(@—=p)
Which of the following is a contradiction?
@ @Arpr~(pvqg () pv(~pArq)
© (p=>9=p (d) None of these

12.

(PA~PDA(~pAaq) is

(@) A tautology

(b) A contradiction

(¢) Both a tautology and a contradiction
(d) Neither a tautology nor a contradiction
The false statement in the following is

(@ pA(~p) iscontradiction

(b) (p=q) < (~q= ~p) isacontradiction
(¢) ~(~p)< p is atautology

(d) pv(~p)<pisa tautology

The conditional (pAg) = pis

(@) A tautology

(b) A fallacyi.e., contradiction
(¢) Neither tautology nor fallacy
(d) None of these

If p and g are two statements, then

(r=9 = (-g=~p)isa

(a) contradiction (b) tautology

(¢) neither (a) nor (b) (d) None of these
Which of the following is false?

(@) p v ~pisa tautology

(b) ~(~p) <> pisa tautology

(¢) p A ~pisacontradiction

(d) ((»p A q)— q)— pisatautology

In the truth table for the statement (p — q) <>
(~pV q), the last column has the truth value in
the following order is
(a) TTFF

(¢ TTTT

(b) FFFF
(d) FTFT



13. If p=(~ pvq) is false, then truth values of p  21-  Thenegation of (p v q)A (p v ~1) is
and g are respectively @ (=pr=av(@r~r)
@ ET ) EF b) ~pA~q@Vv(~qnar)
T'T p TF © (pA~@Vv(~qnar)
© LT @ TE @ (PAQV(=qar~T)
14. Negationof “2+3=5and 8 <10”is 22. Letp, q and r be any three logical statements.
(@ 2+3#5and<10 (b) 2+3=5and8 ¢« 10 Which of the following is true?
() 2+3#50r8 « 10(d) None of these @ ~[pArC~9l=(~p)rg
15. Ifthe compound statementp — (~p v q) is false
b) ~ ~r)=(~ ~ ~
then the truth value of p and ¢ are respectively ®) [(Pva)n=n=CpIvEav=r)
(@ T,T (b) TF () ET () EF (© ~[pv=9l=(=p)rg
16. The contrapositive of p — (~g — ~r) is d ~[pv(~ql=(~p)r~q
@ (~gar)—>~p () (g>r->~p 23. Identify the false statements
(¢) (qv~r)—>~p (d) None of these @ ~[pv(~ql=(~p)vq
17. The negation of the compound proposition (b) [pvVvq]v (~p)is atautology
pv(~pvgq) is (©) [pAQg) A (~p)isa contradiction
d ~[pva=Ctpv(~9
~ ~ b ~ ~
@ (pr=gn=p ®) (pr=q)v~p 24. Negation of the statement (p A7) = (v q) is
(¢ (pv~q)v~p (d None of these @ ~@PaAr)—>~@vy
18. The inverse of the statement (p A ~ g) — ris (b (pv~r)v(rvyg)
@ ~@v~q)—>~r (b) (~prg)—>~r (© @ArA(rag)
(¢) (~pvq)—>~r (d) None of these d @ArA(~rA~q)
19. ~ ((~ p) A q) is equal to 25. Let A4, B, C and D be four non-empty sets. The
@ pv(~9 (b) pvg contrapositive statement of “If 4 S Band BS D,
(c) p/\(Nq) (d) ~pA~(q then4A < C”is:
20. Which of the following is true? (@ If4 g C,thend<=BandB<S D
@ pP=q=~pP=~4 () IfACC,then B <AorD B
® ~p=>~g9)=~prg If4 hen4 g BandBS D
© ~(~p=>~q)=~png (c) & C,thend £ Band B<
@ ~Cpe9=[p=9r~(g=Dp)] ) Ifd & Cthend & BorB & D
ANSWER KEY
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1. (@ Inclusive “or”. 17 is a real number or a

positive integer or both. 9. @ |r|g|rra|(prg)=p
2. (¢) p—(~pvqg)hastruth valueF. T|T T T

It means p - (~pvq)is false'. T F| F T

It means p is true and ~ p v q is false.

= pistrue and both ~ p and ¢ are false. FTF T

= pistrue and g is false. F|F| F T

3. () ~p:Ashokdoesnot work hard
Use '—' symbol for then
(~p = ¢) mean = If Ashok does not work hard ~ 10. ()

S (pAg)= p is a tautology.

then he gets good grade. = o = (1 ] = o
4. () Whenpisfalseand g istrue, then pAgq is qu qT P =t Tq ?
false, pVv ~¢q isfalse. F F T
(-.- both p and ~q are false) T T -
and ¢ = p is also false,
only p = q is true. T T T
5. @ ~prq=~(q—p) 11. () The truth value of ~(~p) <> p as follow
6. (@
p_| ~» [~(p)(p) op| p>~(p) [M(p)op
P | a|prqpva[~@Pva|@rDA~( VI T|F | T T T T
T| T T T F F F T F T T T
L L T r r Since last column of above truth table contains
F| T F T F F only T
F|F| F|F T F Hence ~ (~p) — p is a tautology.
12. (¢)

S (pArg) A (~(pVvQq)) isacontradiction.

T 0 (PA~DACPAD=(PA~DA-AAQ) P {4 pal " pval (podOpva)
—fAf=f T |T| T F T T
(Byusing associative laws and commutative laws) TIFIF F F T
S (pA~qQ)A(~pAQ) is acontradiction. FTIT]T il T
8. () p=qislogicallyequivalentto~q=~p FIFIT]T T T

S (p=q)e (~q=~p) is a tautology but
not a contradiction.



13.

14.

15.

16.

17.

@ p=(~pvyg) isfalsemeans pis true and
~ pVq is false.

= pistrue and both ~p and g are false. = p is true
and ¢ is false

(¢) Letp:2+3=5,¢:8<10

Given propositionis: pAg.

Its negation is ~(pAg)=~pVv~q

S.wehave2+3#50r8 £ 10.

() Weknow that p — g is false only when p is
true and q is false.

Sop — (~p v q)is false only when p is true and
(~p Vv q)is false.

But (~ p v q) is false if g is false because ~ p is
false.

Hence p — (~p v q) is false when truth value of
p and g are T and F respectively.

(@ We know that the contrapositive of p — ¢
iS~q—>~p.

So contrapositive of p — (~q — ~r) is
~(~q>~r) > p=~gA[~(~1)] ~p

P QEpA~qgE~gAT>p

@ ~[pv(pvel=~pr~(~pvq)

=~pACGpA~q) =~pAr(pr~9q).

18.

19.
20.

21.

22.

23.

24.

25.

(¢) The inverse of the proposition
A~q)>ris~ (pAr~q)—>~r
=~pV~(~q)>~r=~pvqgo>~r

@ ~(prg=~CEp)v~q=pv(~q)
© ~(p=>9=pr~q

L~ p=~Q=E~pA~(~qQ)=~pAg.
Thus ~(~p=~q)=~p~rq

© ~[(vaa(qv~r1)]
=~(pvqv~(@Qv~r)

=(~pA~qV(~qAar) .
(c) Statement given in option (c) is correct.

~pvaI=C=pA~(d=(~p)Arq.

@ Since ~(pvq)=~pr~q
(ByDe-Morgans’ law)

L~ (pva)#F~pv~q

.. (d) is the false statement.

d Weknowthat~(p—>¢g)=pA~q

LA AN > (v )= AN A[~rvq)]

=P AN ACTrA~g)

d LetP=AcB,Q=BcD,R=4AcC

Contrapositive of (PA Q) > Ris(>~R —>~

(PAO)).
~R—>~Pv~0
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