Mathematical Reasoning /

Bl Exercise-1 |

» Marked guestions are recommended for Revision.

= RIffed ¥o9 M IFY 9 B

OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT)

?ﬂﬁﬁ"ﬁ ¥ (OBJECTIVE QUESTIONS) (SINGLE CHOICE CORRECT)

Section (A) : Statements, Truth table, compound statement, Tautology , Fallacy,
Algebra of statements

oS (A) : I, G AR, GYawl YA, oA, fREfd, som o1 Siorfea

A-1.= Which of the following is a logical statement ?

(1) Open the door.
(3) Are you going to Delhi ?

(2) What an intelligent student !
(4*) All prime numbers are odd numbers.

o 9 9 P9 difed b © 2

(1) S=aTST @rell | (2) frall Y= s B!
(3) T 3 faeel S X & ? (4%) Y IMTSg I fawH B B |
Sol. By definition of 'statement’. ‘®AF" &I GRETY AR |

A-2.  Which of the following is not a logical statement ?
(1) Two plus two equals four. (2) The sum of two positive numbers is positive.

(3*) Tomorrow is Friday.

(4) Every equilateral triangle is an isosceles triangle.

o o 9 B difde BUe T8 8 —

(1) a1 g9 ]I SRR IR |
(3*) Tl YHIR B |

Sol. By definition of 'statement'.

(2) ] YATHD AR BT AT W A BT B |

(4) 95 AT e, aafgarg Byt g 2|

"B DI URATT TR |

A-3.  Consider the statement p : “New Delhi is a city”. Which of the following is not negation of p?

(1) New Delhi is not a city.

[Revision Plannar]
(2) It is false that New Delhi is a city.

(3% It is not the case that New Delhi is not a city. (4) It is not the case that New Delhi is a city

P R AR ST p ;98 el Uh IR B 7. 949 § | D91 p BT THRIGTD HAT o] o—

(1) 73 el TP ee” T8 B |

(2) T8 I ® fp E fieeh =R R

(3*) I T Fal B b 8 fdeeh weR T8 B 1 (4) I8 aTaAl el g A3 ool weR '

Sol. Obvious
Hindi. Wscddr

A-4.  The negation of the statement /2 “is not a complex number” is

(2) J2 is a rational number.

3) J2 is a real number.

(2) J2 is an irrational number.
(4*) V2 is a complex number.

BUT 2 “ Aftas G TE ¥ BT THRID BT 8-

1) V2 v uRirg < 2

) V2 TF Ry G B

@) V2 s arfae @ R | 4% 2 ve aftas e &

Hindi. Negation of A means "not A"

Sol. AP dhRES A Ay "A TEI"

A-5.  Which of the following is not a component statement of the statement ‘100 is divisible by 5, 10 and 11’?
(1) 100 is divisible by 5 (2) 100 is divisible by 10(3*) 100 is not divisible by 11  (4)100 is divisible by

11
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Sol.
Hindi.

A-6.m

Sol.
Hindi.

A-7.

Sol.

Hindi.

A-8 .

FHUH "100 fa9Ifora 25,107 11 §" & gcdh &4 91 § § &9 781 § ?

(1) 100, 5% faufsra 8 (2) 100, 10 & fawfea € (3%) 100, 11 % fawfsa 48 8 (4)100, 11 & fawfya
2

Componant statements are (i) 100 is divisible by 5

(i) 100 is divisible by 10 (iii) 100 is divisible by 11

gch $HUF 8 — (i) 100, 59 fawifa 2 (i) 100, 10 & fwifsa g (iii) 100, 11 9 9fora 2

Which of the following statements is using an “inclusive Or” ? RFT-8 [Revision Plannar]
(1) A number is either rational or irrational.

(2) All integers are positive or negative.

(3*) The office is closed if it is a holiday or a Sunday.

(4) Sum of two integers is odd or even.

/91 # “FIIoE AU BT TAN B DA HAF 91 § ?

(1) T |&a1 a1 a1 aRAT B A7 ruRAy ¥ |

(2) @) gUIies A1 @ gD © AT FOMHAS 2 |

(3*) TR ¥ ¥ I geol § A1 AR 2|

(4) 1 gurid! BT AR FH A1 fAwH 2 |

If it is a holiday as well as sunday than also the office can be closed.

Ifs g2l vd AIaR S} € 79 N SRR 9 8 FHal ¢ |

For the compound statement

“All prime numbers are either even or odd”. Which of the following is true? [Revision Plannar]
(1*) Both component statements are false

(2) Exactly one of the component statements is true

(3) At least one of the component statements is true

(4) Both the component statements are true

o W dgad HUA |t ey HEIm A @ 9 7 1 wm ¥ @ forg e W e e ®
(1*) Sl Ih HAT AT B |

(2) % Tb BT T R |

(3) 1 A B TP U HAT T ¢ |

(4) S UCH HUT T & |

Statement (1) All prime numbers are even.

Statement (2) All prime numbers are odd.
Both false

DU (1) T T HEATY T A Bl B
DU (2) T T HETY favH ey Bl ¥ |
ERIECNR

Statement p : "Kota is in Rajasthan" RFT-8

Statement q : "Bhopal is capital of Madhya Pradesh"

then p = q is written as

(1) If Kota is in Rajasthan then Bhopal is not capital of Madhya Pradesh.
(2) Kota is in Rajasthan and Bhopal is capital of Madhya Pradesh.
(3) Kota is in Rajasthan or Bhopal is capital of Madhya Pradesh.

(4*) If Kota is in Rajasthan then Bhopal is capital of Madhya Pradesh.
BT p : "PIcT, IIORATT H B "

BT q ;" TS BT ST WU B [

T p = q & for@r o1 F&Har B

(1) IfT PleT, IASTIT H B I9 Feuee B IS | T8 2 |

(2) BIeT, ISR H 8 iR Fegucel &1 IS HITe 8 |

(3) BIeT, IASRAE H B A1 FeIUQE BT AT AT & |

(4%) TfE PIeT, IORAT § B T FLAYKY P IS AT 2 |

n
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Sol.

A-9 .

Sol.

A-10.

Sol.

Hindi.

A-11.

Sol.
Hindi.

Obviously (Faseaan)

Statement p : "Ashok is honest"

Statement q : "Ashok is hardworker"

then statement "Ashok is honest if and only if he is hardworker" can be written mathematically as
DU p ;"B FHAFCR 2"

BT q : "MH BfeT yRsT B

T9 AT "3RS SAMGR 7 I AR Haedl K 98 Hfcd aRsH 3" &1 TR w9 | forar S Faar 7 |

(1) pAq (2) pva 3 a=p (4 peq
Obviously ¥o=ddr:
Which one statement gives the same meaning of statement [Revision Plannar]

"The Banana trees will bloom if it stays warm for a month."

(1) It stays warm for a month and the banana trees will bloom.

(2*) If it stays warm for a month, then the Banana trees will bloom.

(3) It stays warm for a month or the banana trees will bloom.

(4) It stays warm for a month or the banana trees will not bloom.

fefaRed § 4 S $2F A T HoUF “Bel & & doil 9 Jhg HYA IfQ §© YD A TH dTTEaReT §
@ S & gHGE 1 Tel 8—

(1) U% #T8 T dIrERY REAl & 3R el b1 g&l doil I gl D |

(2*) afe Y A1 T ATIEaRYT &1 8, Gl bl Pl g&l Toll | gfeg DR |

(3) U W18 T dIA1axYl Y&dl © A bl & &l deil ¥ ghag DY |

(4) TP A8 T JIIER0] &1 § A1 bol B g& doil A ghg TE B |

The given statement can be written as :

“If it stays warm for a month, then the Banana trees will bloom”

fem T wUF b1 9 wu # forg wad B
“IfS T AIE TH IIIRYT Y&l &, A dol Bl g8l deil | gfg H |

The statement “x is an even number implies that x is divisible by 4” means the same as

(1*) x is divisible by 4 is necessary condition for x to be an even number. [Revision Plannar]
(2) x is an even number is a necessary condition for x to divisible by 4.

(3) x is divisible by 4 is a sufficient condition for x to be an even number.

(4) x is divisible by 4 implies that x is not always an even number.

HUF “‘x Uh GH G € 3 Bl B f6 x IR 9 fawifsa &7 g9 7949 9§ | &= 719 2

(1Y) x TR | WIRTT 8 I8 x & |9 8 & oIy maeds fae 8 |

(2)x TP TF W1 § TE X D AR W AWig B9 & oy emavas ufie § |

(3) x IR ¥ faird ® I8 x & 99 8 @ forg yai ufdewr g |

(4) x 7R ¥ farfora 2 S &xar & x 9 99 g T8 2

p = g means p is sufficient for g and q is necessary for p.

p=q ®13d 2 p, g o waid 8 vd q, pd forw amazas B |

A-12.= If p and q are any two statements then p = q is not equivalent to RFT-8

Sol.

A-13._

n

(1) p is sufficient for q  (2) q is necessary forp (3) p onlyifq (4*) qonlyifp

A pAA qBIS S FUA &, A p=>q = & oI 781 8 —

LW pBqd fow mafd  (2)qep @ forw mawas (3) p B ®adt ARF q B (4*%) q BN dad Al
p BT

Obvious

Consider statement “If you drive over 100 km/hr, then you will get a fine”. Now choose the correct
option related with this statement [MR-ST] [303] [AR-2010-11]

(1*) 'Getting fine' is necessary condition.

(2) 'Driving over 100 km/hr' is necessary condition.

(3) 'Getting fine' is sufficient condition.
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(4) If you donot drive over 100 km/hr then you will not get a fine

“gfe ga 100 fAL vl der 9 f¥e Ifd | arsd Faaeid O g sfvsd fear Se dod 9 aHd
fadea 2—
(1*) <fPea BFT MawH Ufie & |
(2) '100 f&+t ufty e & w17 & arEd AT Tavdd ulaeaw ¥ |
(3) ‘=fsd B9 yai uforewy 2 |
(4) afe Mg 100 km/hr | 31fd®w I | a8 T8 T ® T4 IMUYB! Gfved &1 faam e |
Sol. If p, then g
= g is necessary for p and p is sufficient for g.
Hindi 3af< p, @l q
= q, p o o amags Td p, q b oy waie & |

A-14. If pistrue and q is false, then which of the following statement is not true? RFT-8

Ifg p I B T A B A1 9 § | B HUF I & 82
(1) pvq (29p=q ) pr (~0) 4 aqg=p
Sol. T=FisF

A-15_ Converse of statement p = q is RFT-8
BT p = q BT Yfdell| BT —

(1) prq @pva @)a=p (4)p=-q
Sol.  Obviously (W)

A-16._ If p, g, r and s are true propositions, then the truth values of

N (prg)—s @) (qar)—> ~s (iii) (p A~ Q) A (g — s) are respectively

QT, TandF (2)F, Tand F (3)T,Fand T (4" T,Fand F

If p, q, r 3R s I YA 8, T9

N (Pparg)—>s @i (gAar)—>~s (i) (P A~q) A (Q—S) D HHI: T A 2 |
AT, TR F (2 F, TR F ()T, FaiRT (49 T,F3R F

Sol. (1) PAQ=TAT=T
PAQ)>S=T>T=T
(2) Qvn=TvT=T,~s=F
(qvrn—>~s=T->F=F
3) PA~Q)=TAF=F
g—>s=T->T=T
PA~g)Ar(@—>S)=FAT=F

A-17._ Converse of statement "If Ram works hard then he is rich" is
(1) If Ram does not work hard then he is rich.
(2) Ram works hard and he is rich.
(3) Ram works hard or he is rich.
(4*) If Ram is rich then he works hard.
FHUE "I I HfST AT HRaT § q9 98 gHa 8" H AW 2|
(1) afe M HfeT Hea & Har § q9 98 g9a B |
(2) I BT HETd HRAT & 3R T8 I & |
(3) XM BT HETd HRAT & IT I8 I B |
(4*) & I g B T9 98 BfoH HedAd Rl B |

Sol. Converse of statementp = qis q = p.
p=>qP RAFg=pe

A-18. If p, q, r are simple propositions, then the truth value of (~p vq) A ~r= pis RFT-8
(1*) true if truth values of p, q, rare T, F, T respectively
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(2) false if truth values of p, q, rare T, F, T respectively

(3) true if truth values of p, q, r are T, F, F respectively

(4) true if truth values of p, g, rare T, T, T respectively

A p,q, rARA FAT 2 Td (~p vQq) A ~F = p BT FIAT AT BRT —
(1) ¥g A p, q, r & FIar 79 HH: T, F, TR

() | IR p, q, r & AT A HA: T, F, TR

(3) 9 IR p, q, r d AT 719 HAA: T, F, F R |

(4) T afe p,q, r d A A9 HANT, T, TR |

Sol. ~TvF A~T =T
FVvEAF =T
FAF =T F=T
A-19. If pand g are simple propositions, then p < ~ q is true when
(1) pistrue and q is true (2*) p is false and q is true
(3) both p-and g are false (4) p and g both are not true
I p TAT q YR HUF 8 09 p < ~qFF © IR}
(1) p 9T B 3R q I & | (2%) p I & 3R qFF T |
(3) QI p TAT q INIA £ | (4) p QAT q QT AT TR B |
p q =q pe ~q
T T F F
T F T T
F T F T
Sol. F [E T F

A-20._ Consider the following statements :
p : fis a continuous function
g : fis an odd function
r: fis an even function
The proposition “ f is a continuous function only if it is either even or odd” is represented is
LIGIRCRE i
p:fU® dad Ba 2 |
q:fud a5 Be 2|
r:fUd 99 B 8 |
BUF “ f U Al Bl & ddd Jia g GH AT 99 § “ Bl ¥ BT © -

(I9)p—->@vrn) (2 (@vr)—p
(B)prg—r (4)p—(@->r)
Sol. “p only if g” is equivalent to “if p then q”

“p$ﬂ?lm%{q”a\>g?«’1“?1ﬁpﬂ—sf q’

A-21.  Which of the following is logically equivalent to ~ (p <> Q)
1 # 9 BT HoF e ©U H ~ (po>q) D I B

<ol (") (=p)«q (2) (=p) < (-0) (3)p—(-0) 4) p—>q
Ol.

p q ~p peq | ~(peq) | -peq

T T F T F F

T F F F T T

F T T F T T

F F T T F F

A-22.  Let g : you have to start early to get success
p : success comes with luck
The statement " If success does not come with luck then you have to start early to get success" is
represented by

ARG @ 37T AHAT U B & oIy Tkl Ywad Hd & |
p : HHI IR | Il B |
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PUT I AHd 4RI B FY TE AT 8 T 3T AHeldl YKl PR D Y Sieal YHaMd dRd 87 A

afdd BT 2 .
D PE->aA@—> p) @) (p—>adA(-g—>p)
) (p v a) A (=(pra)) (4) p < ~q

Sol. ~p —q
(~(=p) v a) A ((=p) v ~q)
Pva)a(=pv~a0)
(~p —a) A(~q — p)

A-23. The statement
lPA(p—>a)]—aq,is :

(1) afallacy (2*) a tautology
(3) neither a fallacy nor a tautology (4) not a compound statement
DY
PA(P—>9]l—>0a,:
(1) TH 2™ (fallacy) © | (2) Th gTHfa (tautology) ® |
(3) 7 T TN & 3R 7 & JIwlad o | (4) T& |Ja (compound) HAT TE T |
Ans (2)
Sol.
plajp—>alpa(p—a)|(pa(p—>a))—>a
T(T] T T T
TIF[ F F T
FIT] T F T
FIF| T F T
Hence tautology 3 YToidd

A-24._ The proposition (p — ~p)A (~p — p) is
(1) a tautology (2*) a contradiction (3) equivalentto p — p (4) equivalent to ~p— ~p

(P—>~P)A(-P>P)E .
(1) gsfad (2) fa<renar @ p—o>p® I @) ~p—> ~p P ToI

Sol.  (p»>a)~r(@—p) =(p ©0q)
(p = ~p) A (=p — p) = (p «<>~p) = Fallacy/contradiction

A-25._ Which of the following statements is a fallacy ? RFT-8
o1 A | B wH fRifafe @ -

D (P—>9 <@ v-p @) ~(=prad) A (pva) < p

R) (~=p <) < (p < ~0) @) ~(~p < ~0) © ~(~p < Q)
Sol. By using truth table e AR |

A-26. If pis any logical statement, then :

(1) pAp=p (2 pv(p)=p
(3) p A (~p) is a tautology (4) p v (~p)is afallacy
Ife p TP T GG BUF 8, @

(1) pap=p (@ pv(=p)=p

(3) p A (~p) TTOI & | @) pv(~p) T fRuEnfa 2
Sol. (1)

pAp=p

pv(~p)

P A (~p)

pv(~p)
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Section (B) : Negation of compound statements, Contrapositive of conditional

statements, Quantifiers

GUs (B) : YT U BT ADRIAD, UfafR weAi &1 ufoafRafkia, Quantifiers

B-1.

Sol.

Hindi.

B-2.

Sol.

Hindi.

B-3.»=

n

The negation of the statement "Ramesh is cruel or he is strict" is

(1*) Ramesh is neither cruel nor strict. (2) Ramesh is cruel or he is not strict.

(3) Ramesh is not cruel or he is strict. (4) Ramesh is not cruel and he is strict.

FHe e A B a1 98 9% F9ER 91l ¥ B AGRIHD 2—

@) T &N 2 T8 v gerk &1 81 (2) Y AEH € 91 98 9 FaER drell q8 2
(3) v A 7 § W1 9% 9% wdER #1 gl (4) WY Ad 98 ? QiR 98 e FaER drer ® |
Let P : Ramesh is cruel

g : He is strict

.. p v q:Ramesh is cruel or he is strict

~(Pva)=~pr~q

.. So negation is Ramesh is neither cruel nor strict.

AT P 3HS MR B
q: 98 9% IIeR ardl 8
Lpvag: Y dR § 91 98 Wed aER arer B |

~(pva)=~pA~-q
. I TRRIHS BN, W A 1 A @ &R T & 9% IR drer |

The negation of the statement "The sand heats up quickly in the sun and does not cool down fast at
night" is [Revision Plannar]

(1) The sand does not heat up quickly in the sun and it does not cool down fast at night.

(2*) Either the sand does not heat up quickly in the sun or it cools down fast at night.

(3) The sand heats up quickly in the sun and it cools down fast at night.

(4) The sand heats up quickly in the sun or it cools down fast at night.

FHUE "GF B FHIT H X, doil | T B g R AF B aoft F oS} A& BAl 2" Bl ABRIHAD HAT 58—
(1) Gd & Webrel § X doil | T el Bl € SR ge M H Aol | SUS! T8l Bl |

(% a1 A GI S YD H NG doll F TH TEI BRI A I§ A PI Ao H SUS! Bl © |

()T & & T H Aol ¥ TH il & MR FE A H Sl A IUST Bl |

(4 g B Y1 H doll § T B 8 AT IS A B Aol F VLI Bl B |

The component statements of the given statement are :

p : The sand heats up quickly in the sun.

g : The sand does not cool down fast at night.

The given statement is (p and ). So its negation is

~p or ~q = Either the sand does not heat up quickly in the sun or it cools down fast at night.

S T BYT & GCPH HUT B

p:Xd gd B BT H ol | TH B B

q:¥d Iy # Il | U T8l Bl B

faar T U (p 3R Q). N BT ABRIHAD BT |

THRIHAS ~p AT AGRIAD ~q = I A GF & YHTe H I, doft F T T8 B a1 g iy § aof q o)
B B

The negation of the statement “If a quadrilateral is a square then it is a rhombus”. [Revision Plannar]
(1) If a quadrilateral is not a square then it is a rhombus.

(2) If a quadrilateral is a square then it is not a rhombus.

(3*) A quadrilateral is a square and it is not a rhombus.

(4) A quadrilateral is not a square and it is a rhombus.

HUF “AgYS Qa1 B, A1 I8 WHAGYS 8 B THRIHD &—
(1) 3l =g o 76l B, A I8 FHEgHT B |
(2) 3l agys a7 B, @1 I8 FHEgHS ol B |
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Sol.

Hindi.

Sol.

B-5.»

Sol.
Hindi.

B-6.

n

(3*) & T4 a7 & iR I8 FHagHS 7o B |

(4) T TGSt a7 El & 3R I8 AHEgyS B |

Let p and g be the statements as given below

p : a quadrilateral is a square

g : a quadrilateral is a rhombus

the given statementis p — q

S ~(p->a=pAr~q

Therefore the negation of the given statement is a quadrilateral is a square and it is not a rhombus.
W ¥ T wUE 9 p @ik q

p:avd agys a1 &

q: U T4 9 agds 2

fen M e p>q

S ~(p—>q)=pAa~q ,

3 T P H v AgHS TP a9 B SR TE FHAGYS TE B I T8 ABRIHB B |

“If India beats Australia, then India qualifies for the world cup” Negation of the above is:
(1) If India doesn’t beat Australia, then India does not qualify for the world cup.

(2*) India beats Australia and India does not qualify for the world cup.

(3) Neither India beasts Australia, not India qualifies for the world cup.

(4) India does not beat Australia and India qualifies for the world cup.

“Ife IRT RS BT &Il &8, 99 YR fIvady & Iy Udel &R ural 87 B Bl ThRIHD HA- a—
(1) 3} RT ARSI B T BRIl 8, I9 AR favady & oIy yd9r =81 & urar 2 |
(2*) afe RA ISR BT &Il ® R IR fagawy & I gaer 78 &< aren 2|

(3) 7 1 WRA ML BT &Il ® IR 9 & ¥R fAvgdy & forg yaer oxar 2|

(4) R SRS &1 &1 &1 urdl & 3R 9Rd favaedy & oy yd9r &=ar g |

Negation of (p > q) is (p A ~ Q)

(p — Q) FT THRIHAS (p A~ ) T

The negation of the statement “Two lines are parallel if and only if they have the same slope” is

(1) Two lines are not parallel and they have the same slope. [Revision Plannar]
(2) Two lines are parallel and they do not have the same slope.

(3) Two lines are not parallel and they do not have the same slope.

(4*) Either two lines are parallel and they have different slopes or two lines are not parallel and they
have the same slope.

FHYF ‘T WA @Y AR g IS IR daal A I AN Jaurel Bl 87 BT ADRIHD ¢ |

(1) T YE¢ TR T8 8 AR 9 FHH Jaural @ g |

(2) 31 Y@ AR 8 SR 9 FHH Y9ordT J&i S © |

(3) &1 Y@ FAMR 81 8 IR d FAM Jaurdl =&l &l © |

(4%) I1 @ T WV FHRR 8 3R d STl Jaurl I 8 1T &1 Y8 AR 8l 8 3R 9 A
TUTAT T B |

Let “p : Two lines are parallel” and “q : they have the same slope”.

Then, the given statement in symbolic form is p < q.

Now, ~(p <> )= (p A ~Q) A (=P A Q)

= ~(p < q) : Either two lines are parallel and they have different slopes or two lines are not parallel
and they have the same slope.

AT “p : & FHRR YWV ® 3R g 9 Y9orar &) 8, o /Y U $oF &1 ufdd p«> q R |

9, ~(pea)=(PAr~q) A (~pPAQ) _

= ~(p < Qq): T A I W@ FATR g AR I I[T—3TeRT YAl &l 2 AT &I &N FARR 781 8 AR

[aN
SEIERENGIRSCHI %|

Negation of the following is
“ Demonetisation is a successful step, if and only if Modi Ji is the prime minister”
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(1) Demonetisation is a not successful step, if Modi Ji is not the prime minister.

(2) Demonetisation is a successful step and Modi Ji is the prime minister and demonetisation is not
a successful step.

(3) Demonetisation is not a successful step and Modi Ji is not the prime minister or demonetisation is a
successful step and modi ji is the prime minister.

(4*) Demonetisation is a successful step if and only if modi ji is not the prime minister.

=1 dord

Areal Ahed f A 2, AT R dadt I A& S ygEA ©7 BT THRIAD HAT o—

1) Arca] Aherdl YUl HeH TE 7, Al A& S gurEE T8 2

(2) AIca<l Aherdl YU Hed g AR I A S guTEAl B iR Alcdl Whadl U ®ed T8 T |

(3) el Fheal qof weA T 7 &R Af A S ygEEl 8§ A1 Alcaw) A%oldl U $eH B &R
AT it gemEE 2

(4*) Area< FHAd quf FHeA 2 IR AR IR Had Al A1l St yar=+=1 =81 27

Sol. Negationof p«<> qisp < ~(Q

B-7. Negation of the statementp — (Q A 1) is
FHAT p - (QAT) BT THRHASD 2 |

(1) ~p—>~(@ar) (2 ~pv(@nar) B)(@arn) —>p @) pAa(=qv-r)
Sol. ~(p—>@AnN)=pa~(QAar) (. ~(p—>a)=pa-q)
=pA(=qv-~r)

B-8. Consider the following statements :
S,: Negation of (~p = q) is [~(p v a)] A [p vV (=p)].
S,: Negation of (p <> q)is(p A~Q) V (~p A Q).
S.: Negationof (pv g)is~p A~q.
S,.p < qisequivalentto (~pvag) A (pVv~0).
State, in order, whether S, S,, S,, S, are true or false
AT 5 9 o B
S, (~p = q) BT TERED [~(p v Q)] A[pV (~p)]. B
S, (p > ) BT TBRIHD (pA~0Q) V(~pAQ) B
S, (pV 0) BT THRIHAS ~p A~ © |
S;peq (~-pva) A (PvV~q) B TA &I
HH H qad 5 S, S,, S, S, 94 U1 39 © |

AI*TTTT (2)TFTF (3)FFTT (AHFTFT
Pla|~CpP—>09|(Pea)|~(Pva) |pv=p|~pvd|pPv=q|(pvaa(py =) | (PA~av(=pAad)
T[F F F F T F T F T
FIT F F F T T F F T
T|T F T F T T T T F
Sol F|F T T T T T T T F
B-9.  The negation of A — (Av ~B) is
(1*) a fallacy (2) a tautology
(3) equivalentto (Av B) > A (4) equivalentto A — (A A~B)
A > (Av~B)® fAve ? :
(1) W& gas (fRafy) 2| (2) TP GAS(H & |
(3)(AvB) > A% TuJH 2 | (4)A - (AA~B) & F9dT B |
AlB[~B[AvV~B[AS(AV ~-B)[~(A>(AV ~B)[(AvB)>A[AA~B[AS(AA~B)
T[T]F T T F T F F
T[F[T T T F T T T
FIT|F F T F T F T
Sol FIF| T T T F T F T
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B-10._ Let p : you got a seatin lIT
g : you got selected in BITS
The statement " you got a seat in both IIT and BITS " is represented by
AT p: AUl ITH =4 Biar 2
q . 3MUBT BITS § =3 el ¥ |
FHUF “ATAHT IIT AR BITS AT # 999 B1a1 8" A Iad HUF ® .
Bp —>-~q (2)~pv~q
() ~(p > ~0) (4) ~(~p~~0)
Sol. Weknow&  9Md & fe~(p—>q) =pA~q
Given statement is f&a1 1 S p A

=pA~(~q)=~(p —>~0q)

B-11.  Negation of the statement (p A1) —> (rv Q) is

1) (par) A (rvQ) (2) (~pv~1) A (rvQ) (3) atautology (4*) a fallacy
BDUT (P AT) > (rv Q) BT THRHAD HAT & -
(D) (pAn) A (rva) (2) (=pv~1) A (rva) (3) ggwfad CHRENICIES]

Sol. PANACEIrA~g)=patAaA~NDA~g=paAf a~q=f

B-12.= Which one statement gives the same meaning of statement [Revision Plannar]
"If you watch television, then your mind is free and if your mind is free then you watch television"
(1*) You watch television if and only if your mind is free.
(2) You watch television and your mind is free.
(3) You watch television or your mind is free.
(4) None of these
DI BUF QT T U & qEH 37 BT © AR AU I @ 7, A1 YD AN AR 1ol &l 7

AT ATUPI AN TRITST & B, I 7MY Sellfdod <@ © |

(1*) TfE 39 effae SEd B, Afe 3R dadt Afe MU fFART TRY droll J&ar 2 |
(2) 31U TeAifauie S@d & SR SMUdhT fHET a1 el &l 2 |

(3) 39 IS <@ ® AT MU fFART TRI ATl &l § |

(4) 5774 9§ BIg TE

Sol.  You watch television if and only if your mind is free.
Hindi Mg SeNfIe <& 8, afk ol dae af} smues! e a=1 dren I&ar 2"

B-13. The contrapositive of statement "Something is cold implies that it has low temperature” is
(1*) If something does not have low temperature, then it is not cold. [Revision Plannar]
(2) If something does not have low temprerature then it is cold.
(3) Something is not cold implies that it has low temperature.
(4) If something have low temperature, then itis not cold.
(1*) I FE W BT AU T8I 8, a1 I8 dal T8 = |
(2) I BE R HHF qUHH T8l 2, 91 g8 9l B |
(3) T P |l 81 2 SHDT 31 I & b 98f R HH quHH Tl B |
(4) I FE R B9 dUEE T8I B, IO I8 |l T8 B
Sol. If something does not have low temperature, then it is not cold.

IfS FHE TR HH Y T8l §, A d8f el Jal g |

B-14. Ifx=5andy =-2then x — 2y = 9. The contrapositive of this statement is [Revision Plannar] RFT-8

D) Ifx—2y=9thenx=5andy=-2 2)Ifx—2y=#9thenx=5andy#-2

(B3 Ifx—2y=9thenx=5o0ry=-2 (4) If x — 2y # 9 then either x #5 ory = -2
I x=57AT y=-27, 1 x—2y =939 29 &1 ufquRafda 2

(1) x—2y=97A x=57qAT y=-2 (2) I x—2y#9Tq x=5qAT y = -2
(3T x—2y=97qd x =5 y=-2 (AR x—2y=9Tqa A AN x5 y=-2
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Sol. Let p, g, r be the three statements such that
p:x=5qg:y=—2andr:x—-2y=9
Here given statement is (p A q) — r and its contrapositive is ~r — ~(p A Q)
i.e. ~r - (~pv~q)
ie.ifx—2y=9thenx=5o0ry=-2

Hindi. AT p, q, r 9 %949 39 UoR & &
p:x=5qg:y=-2andr:x-2y=9
&l A T B (p A q) o r 8 R gHHT ufouRafid ~r - ~(p A )7
AT ~r —> (~p v ~q)
AAT AT x—2y»9Tqd x25AT y# -2

B-15.  The contrapositive of the following statement,
“If the side of a square doubles, then its area increases four times”, is
(1) If the area of a square does not increase four times, then its side is not doubled.
(2) If the area of a square increases four times, then its side is not doubled.
(3) If the area of a square increases four times, then its side is doubled.
(4) If the side of a square is not doubled, then its area does not increase four times.
/=1 P &1 ufduRakia wu foReay —
“Jfe o P GoTsl B Y AT ST 2 79 $HBT aAB IR AT 96 S 2
(1) af T &1 GFHhd TR AT TEl 91 8 q9 A Yol T Tal il & |
(2) afe T &1 FHd AR AT 91 8 I9 FAD! oI ST &l Bl B |
(3) A ot &1 A% AR AT TEA & T9 ADB! Y I Bl B |
(4) afs a7 1 goil G el BKH & q9 AP &Fhd IR YA el I&dT © |
Ans. (1)
Sol. p = The side of a square doubles
g = Area of square increases four time
so the contrapositive of p > gqis~q > ~P

Hindi p=a &1 4ol g &l 2 |
q =9 &1 &% IR A1 el 2 |
gl p > q &1 gfRakid ~q > ~P 2|

B-16._ The contrapositive of the statement "If it is raining, then | will not come”, is :

(2) If T will come, then it is raining (2) If T will not come, then it is not raining

(3) If T will not come, then it is raining (4*) If T will come, then it is not raining

(1) afe § s a9 IR B @A B | (2) afs | =& e a9 9k & & & T

(3) afe # FEi s d9 9IRY B & B (4*) afe § e 9 SR 8 L & 2
Ans. (4)

Sol. Let p : It is raining

g : | will not come

contrapositive of p —» q

is~gq—>~p

= If I will come then if is not raining
Hindi &1 p: 9k &1 & 21

q: H T M

p — q &1 gfauRafda ~q—» ~p

= I # e 99 IR 8 76 @ T

B-17._ Consider the following statements :
p : | have the raincoat
g : | cannot walk in the rain
The proposition " If | walk in the rain then | do not have the raincoat " is represented by
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Sol.

B-18.

Sol.

Hindi.

B-19

Sol.
Hindi.

B-20._

Sol.

B-21.

Sol.
Hindi.

A 6 =1 B B
p: R U TP B |
q: H AT | T8 T qhal |
FHU "l § ®AE § Faar § 99 H Feie TR ddr € " A Fad Bar ® .

Bp—>~q 29> ~p (@) p—>q (4) ~a-p
~q— ~p (Given statement f&31 $29) = thenddap — q

The contrapositive of the statement “p implies q” is RFT-8

(1) ~p implies ~ q (2) g implies p (3*) ~q implies ~p (4) ponlyifq
FUF “p IR HIAT B q” BT ]
(V) ~p=~q aq=p (39 ~q=~p (4) p P I g

Contrapositive of p > qis~q > ~p

p — q &1 ufuRafia ~qg » ~ p

The contrapositive of (p A Q) = ris RFT-8
(P~ Q) = r &1 wfquRafia @

(1) ~r=(pva) 2)r=(pva) @) ~r=0Cpv~-q) @p=(@Qvn
Contrapositive of (pAQ) = ris ~r=>~pag)=~pv-q [De Morgan's law]
(p A q) BT ufcuRafia g = ris ~r=~pArq)=~pv~q

The contrapositive of p — (~q — ~r) is

p — (~q — ~r) &1 ufcaRafia ¥ -

(1 Caan—->-p 2@ A~1—>-p @) p—(rva) @ pA(@vr)
~Cg->-nN->-p=(-qrg —>-~p

Negation of the following statement “Every natural number is greater than 0” is[Revision Plannar]

(1) Every natural number is less than O.

(2) Every natural number is less than or equal to 0.

(3*) There exists a natural number which is not greater than 0.
(4) Atleast one natural numbers is greater than 0.

PUF "TAD UHd G 0 TSI 8 7 Bl THRIHD AT o—
(1) 9A® Whd F&aT 0 BIE B |

(2) 9IS WHd G 0 | BIET I FHH 2 |

(3*) Th WTdhd el U B Sl 0¥ 991 A8 § |

(4) T | BH TS UIGd Gl 09 991 2 |

At least one natural number is not greater than 0.

T A BH S UIqd G 0 997 T8 8

B-22.w Consider the statement p : “Everyone in Germany speaks German” which of the following is not

n

negation of p

(1) Not everyone in Germany speaks German. [Revision Plannar]

(2*) No one in Germany speaks German.

(3) There are persons in Germany who do not speak German.

(4) There is atleast one person in Germany who does not speak German.

FHU R IR HINT  p : “THN 7 ydd afs ST et 27, 9 § | SI991 p BT ThRIHAD HAF a1

3

(1) ST # IAP Afh STHA & ST § |

(2*) S § BIg WY e A T8 9 B |

(3) 5 # ®B @fh A TE ded 7

(4) SHN | BH A HH UH Afdd g SN ST T8 arerdl g |
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Sol. The negation of "Everyone in Germany speaks German” is - there is at least one person in Germany
who does not speak German.
Hindi. %2 "S- # U@ Afth S99 dreidl 87 BT ABRIAS HAT — ST H HH A $F U Afdd g Sl ofFd

ERIEISGIR

Bl Exercise-2
= Marked questions are recommended for Revision.

= fafed ueT M IFg w2

PART - | : OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT)

I - | RIS U9 (OBIECTIVE QUESTIONS) (SINGLE CHOICE CORRECT)

1. Which of the following is not a logical statement
(1) There are 12 month in a year.
(2) The sun is a star.
(3*) Product of two irrational numbers is irrational.
(4) Sum of two rational numbers is irrational.
= & | P difee bod T § —
(1) TH 99 H 12 A8 B B |

(2) g AT B |
(3%) T URHT FEIRI BT UG AR Bl B |
(4) 1 aR¥AT FE=RA BT [OEHS URHT BT B |

Sol. Product of two irrational numbers may or may not be irrational.

q SURAY FEARI HT UG, JURHAT B Wl Fhal & AR T8l AT |

2. If p: Mumbai is in Japan and q : Delhi is in South Africa then
(1) p — qis true (2) p— qis false (3) p — ~q is false (4) ~g > ~p is false
IS p: s UM H & 9A1 q: el SIE1 wpldT 3 & a9
(1" p—>qad 2| (2) p— q 3N B | B)p—>~q3I 8|  (4)~q—> ~p I B |
Sol. p is false, q is false so p — q is true.

p 3R B, 3 & Sy p—>q I & |

3._w The converse of the statement “If it is a national holiday, then kids go to picnic with their parents” , is
(1) If it is a national holiday, then kids go to picnic with their parents.
(2) kids go to picnic with their parents and it is a national holiday.
(3*%) If kids go to picnic with their parents, then it is a national holiday.
(4) kids go to picnic with their parents or it is a national holiday.
afe a8 I IFah & 99 9w S A a1 & G fefe o 2 b1 e 8-
(1) IS u8 I TR & T I AP AT O B A fApfAe S 2
(2) 923 S AT O @& A1 e S 2 iR I8 I aHT B |
(3*) Ife sz 9= AT far & A1 e S 8 d9 I8 I (ahre B |
(4) 923 S AT a1 & A fUefe S 8 a1 I8 IE [aHre B |
Sol. Given statement is : Let p : it is a national holiday, q : kids go to picnic with their parents.
.. Given statementis p — q
The converseof p > qisq—p
ie. “If kids go to picnic with their parents, then it is a national holiday”.
AT p : I8 LT GBI B, q : 92 39 Al fUar & 9y fefe S 2
s T ™ Fem poq
p—>qd fad™ qo>pi
gufq  “afY 9= S AT O & W e e 9 8 79 I8 I 3hHe 8 1
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4. w» If p, g, r are three statements then converse of p = (q~r) is

(1)~ v~q)—>p (2 (rv~q)>p
3) (rva)—>p (4)~(r~a)—>p
I p, g, rdA U 8, T p= (g~1) &1 T B |
(1) ~(v~a)—>p (2 (rv~q)>p
@) (rva)—>p (4)~@Ar~a)—>p
Sol. converseofp=(q A~nis(Qa~r=p
=~(~qvn=p
=~(rv~q)=p
Hindi p=(q A~1) @& faa™ (A~ = p 2|
=~(~qvn=p
=~(rv~q)=p
5. Consider statement “If you are born in India then you are a citizen of India”. Which of the following is

logical equivalent to the given statement ?

(1) If you are not born in India then you are not a citizen of India.

(2) If you are a citizen of India then you are not born in India.

(3*) You are born in India only if you are a citizen of India.

(4) Taking birth in India is not sufficient condition to be a citizen of India.

FHU “If MY ARG H T B, 9 3MY ¥R AFRG B " R R @it 91 # 9§ 39 a1 s A
Y BT B dAMDbD god 2 |

(1) IfT M9 ¥R | &l o & [l 379 AR AFIRSG T8l © |

(2) afe 39 ¥R AFIRS ®, o1 39 HRT H & o7 2 |

(3*) MY MRA § a1 ST 8 IS MY Hact IR ARG 2 |

(4) TRT | S o, R AFIRSG 819 & fog uafa ufvey 8 € |

Sol. If p then g means p only if q
IfE pTd q¥ T 8 p dadt IR q

6. Consider statement “If there are clouds in the sky then it will rain”. Which of the following give same
meaning?
(1*) Having clouds in the sky is sufficient to have rain.
(2) Itis not necessary to have rain if there are clouds in the sky.
(3) If it is raining then there are clouds in the sky.
(4) There are clouds in the sky implies it will not rain

FYF I ATAE H 9IS &, @ GIRY BN WR AR S| 7799 oAl § 9 DA 91 $UF 99 8
I
(1*) STHAE | el i1, IR B9 & foy yai| ufey
(2) IS T § 9Iae &, I IR BT MaeIH & ¥ |
(3) afe a1Rer &1 <& ' @ mH H 9IS ' |
(4) ITAAN H 9Ga ® rrfq qiiker 78 Y|
Sol. If p then g
= p is sufficient for g
af pda q
= i & q & forg

7. w Statements “If the traders do not reduce the price then the government will take action against them” is
equivalent to
(1) It is not true that the trader do not reduce the prices and government does not take action against
them.
(2) It is true that the trader do not reduce the prices and government does not take action against
them.
(3) Itis not true that the trader do not reduce the prices and government take action against them.
(4) Itis not true that the trader do not reduce the prices or government take action against them.
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Sol.

Hindi.

Sol.

10._

Sol.

n

FUF —If ABA BT FH & FaT 8, A PR I8 RIAb HrIare! s’ oI 8
(1*) I 97 78l g & fasmar aa 781 el € 3R WReR 96 Raars driardl 78 &l |
(2) 78 99 ¢ & Ao oMd T8 9T g 3R WOR S6 Rgc® Hriars! T8 el |
(3) T8 ¥ el & f& faar Fma TE gerd 8 8RR WRaR S99 Raed dRiarel Bl |
(4) I8 9 T8I 2 b A $mad 81 "erdl ¥ I WROR S5 Rl HRIaE ¥l |

Let p be the statement “Traders do not reduce the prices” and q be the statement “Government takes
action against them”

The first statement in symbolic form is p — g and the second statement is ~(p A ~Q).

In order to check the equivalence of the above statements let us prepare the following truth table.

plal-dlpa~a|~(pr~0q)|p—q
TIT|F| F T T
TIF|T| T F F
FIT|F| F T T
FIF|T| F T T

Clearly, ~ q — ~p and ~(p A ~q) have same truth values for all the values of p and g. Hence, the two
statements are equivalent.
Aliter : We have,
~PA~@)=(~pva)=(p—0)
Hence the two statements are equivalent.
AT U pg “fashdl $Ad T8 g ¥ U $UF q 8 WIR 398 RIelTh HRIaE] dell 8"
HoHd U H U HAT p — q TA AT HAF ~(p A ~q) BT |
SURITH B DI a1 DI Sira dRA & ford gq e faalea de wvofll TR a=a 8-

pla[~a[pr~a[~(r~a)[p—q

T|T| F F T T

TIF|T| T F F

FIT|F| F T T

FIF| T| F T T

TEd:, ~q—>~paAT ~(p A ~q), pTd q P T A & o THM I A WA 8, A QI HAT IWRER
Ja Bl

Aliter : f&=m g,

~(PAr~g)=(-pva)=(p—aq)
31t AT HAT JoI & |

Statement pA (~ p v Q) is equivalent to

BHUT pA (~pv o) BT A B

1) pva (29 pnrq () ~pArq (4) ~pvq
pA(=pva)=(pPa~p)v(pAq)

fviprag)=paq

Statement (p A Q)v ~ p is equivalent to RFT-8

DU (p/\q)v~paﬂ§W§I

L pagq @~p~Arq @) ~pvq @~pv—q
PArg)v-p=(pPv~a) A(qv-~p)

=ta(Qv-~p)=qv-~p=~pvq

Statement (~g)Ap)v(pv~p) isa

(1*) Tautology (2) Fallacy 3)~p ~q @®pq
B (~aq)Ap)v(Pv~p) & —
(1*) gTofad (2) faxrenfa 3)~p ~q @)p q
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P q | -p ~q ~qAp pv~p (=9 A p)v(pv~p)
T T F F F T T
T F F T T T T
F| T T F F T T
F|F T T F T T

11..  Statement[(p<q) A ((Q—>1) AN]—>risa

(1) Fallacy (2*) Tautology 3)~pAr~q @ pva
FAT[(peoq) A(@>1) ADN]>re —
(1) faxienfea (2%) gTfe (3)~pA~q @pvq
p [a ] r [peq ] aor [ @snar [ [(pona(@=nan) [(PoDA(@NAN] ST
T T T T T T T T
T[T F T F F F T
T F T F T T F T
T F F F T F F T
F T T F T T F T
F1T F F F F F T
F F T T T T T T
Sol. F|F F T T F F T

12._  The proposition ~(p v ~q) v ~(p v q) is logically equivalent to :
FHAUT ~(pv~q) v~(pv Q) B Abd JoI B |
@p (2 q (3*) ~p (4)~q

pv=q| ~(pv=9) pvg PEva)=(v-qv~pPvag)
F F F

o}

m|m(H[4©
n|-|n|Hle
—|n|=|n
—|n|=|4
T[] <

F F F
T F T
F T T

Sol.

13._  Letp, q, r denote arbitarary statements then the logically equivalent of the statementp = (qvr)is
AT p, g, r WS BT & q9 DT p = (qv ) Bl dMfbd Jod HAT & —
1) P=a9 v (=7 @(pP=a9 A (p=-1
B va=r @D PE=~0)A(P=r

Sol. p=>@vn=pEP=09 v (P=>"n

14._  Negation of the compound proposition p v (~p Vv q) is
(1) Tautology (2*) Fallacy (3) ~pAq (4)~pvq
HYT AT PV (~ PV Q) BT THRIHS AT BIT—
(1) gTfad (2%) fadrenfam (3)~p~q (4)~pvq
Sol.  ~[pv(=pval=Cp)Al~pval=(Ep)aPEa~a)=(=pap)a(=a)=fa(~q)=f

15._  Negation of statement "If AABC is right angled at B, then AB? + BC? = AC?" is
(1*) AABC is right angled at B and AB? + BC? = AC2.
(2) AABC is right angled at B then AB? + BC? = AC2.
(3) AABC is right angled at B or AB? + BC? = AC2.
(4) AABC is right angled at B and AB? + BC? =AC=2.
PHU "I AABC, B TR FHSIU & dd AB? + BC2 = AC2" & dhRIcHD &—
(1*) AABC, B IR GH®IIT B iR AB? + BC? = AC2.
(2) AABC, B TR {H®IV § d AB2 + BC2 = AC2.
(3) AABC, B TR HH®IU & IT AB2 + BC? = AC2.
(4) AABC, B TR HH®IV & 3R AB2 + BC2 = AC2,
Sol. Given Statement is
(AABC is right angled at B) = (AB? + BC? = AC?)
Its negation is
(In AABC, AB? + BC2 = AC?) = AABC is not right angled at B.
e T ®ee B
(AABC § B IR HA®I 8) = (AB2 + BC2= AC?)
SHHT THRIHD HAT BT |
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16._

Sol.

17._

Sol.

18._ »

Sol.
Hindi.

19.

n

(AABC, 5 AB2 + BC2=AC?) = AABC, § B T HH®IU &l ¥ |

p : you want to succeed

g : you will find a way

then the negation of ~(p v q) is

(1) If you want to succeed then you can’t find way

(2*) If you don’t want to succeed then you will find a way
(

(

3) you wan’t to succeed and you find a way

4) you wan't to succeed and you don'’t find a way
p : 3T A%l BT ATEd & |

g : JMIPBT b TBI YT HRAT BT |

Tg ~(p v ) BT THRIHAD &8—
(1) afT MY A% BT ATEA &I, T ATAD! UHh a<Idbl Ual el HRAT 811 |

(2*) If MY B Tei B TS 8l, q9 AU Y A1 Gl BRI |
(3) AfE 3 Ahel & BT AT B SR MY Y axId! Ul BRI |
(4) TfE MY Aher &l BT ATEd B 3R ST b TRIBI Yl &l BRI |
~(pva)=~-p—>q

Negation of (~p — Q) is
(~ p > Q) BT THRIHD 2—

~pv~q @ ~(pva) vp v(=p)
(3 ~(pva) Alpv(~p)) @) (=pva) A(p v~-0)
~(~p—>a)=~(-(~p)va)

=~(pvQ)

clearly option (3) is correct T<qd fadeq (3) el & |
~(P va) A (pv(=p)

=~(pvaa T

=~(pvaq)

Contrapositive of statement “If you watch television, then your mind is free" is

(1) If your mind is free then you are not watching television

(2% If your mind is not free then you are not watching television

(3) If your mind is not free then you are watching television

(4) If your mind is free then you are watching television

FHUF IS MY Telifas <@ 8 O MUl AN aRidren 8 Sian & &1 ufouiRafda grm—
(1) I 3BT fEATT TRIATST & a1 MY Sellfaoie &1 < & # |

(2*) afe MU feATT RIS T8 8 O Y Sollfdsia T8l < W2 € |

(3) AfE MU fEART TRIATS 781 g ol 379 Cellfdod <@ <2 ¢ |

(4) IfT U fEART TRIATST ® a1 89 <efifas <@ <8 & |

Statement p — g and its contrapositive ~q — ~p are logically equivalent and give same meaning.

FUT p — q T TP IRIAR ~q — ~p AMdd Jod © Td FA 37ef & ¢ |

Consider the following two statements :

P . If 7 is an odd number, then 7 is divisible by 2.

Q : If 7 is a prime number, then 7 is an odd number.

If V, is the truth value of contrapositive of P and V, is the truth value of contrapositive of Q, then the
ordered pair (V,, V,) equals :

(1% (F, T) ) (T, F) ) (F. F) 4)(T,T)

A+ 6 /1 Q1w 23—

P:afk 7ve fave wem 8, 99 7,2 9 fawfora 7

Q: I 7 Y& IMTy W&l B, 99 7 US favH AEAT B |
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e v, , P &1 gfouRafiia &1 d&ar 94 8 iRk Q &1 ufouRafia &1 dar 9[ Vv, 2, @@ (V,, V,) Hfd
JH B
(19 (F, 1) (2) (T, F) 3) (F. F) @ (T
Sol.  Statement P is False
BHUY P T R |
Statement Q is True.
FHIT Q T ¢ |
V,=F
V,=T
20._  The contrapositive of the statments " If | am not feeling well , then | will go to the doctor" is
(1) If 1 will go to the doctor then | am not feeling well.
(2%) If 1 will not go to the doctor then | am feeling well.
(3) If 1 am feeling well then | will not go to the doctor.
(4) If I will go to the doctor then | am feeling well. _
PUF B glauiRalkid g " afe § o1 78gd T8 PR I8 § 99 § Afbead & U™ S
(1) I ¥ fafecad @& a Srem a9 # st 78w T8 BR Y& E |
(2 afe & RAfes & U9 T8 e 79 § 38T 7eqgd IR @ &
(3) IfT # 3261 FEqH "8l $X <&l & a9 § Ifhcdd & U Tl SIS |
(4) f ¥ fafecad @& o Sem a9 # st A8gH X @ & |
Sol.  Contrapositive of statementp = qis~q = ~p
HoF p = q BT YRERakid ~q = ~p 2|

21._  Letp: Team India plays well ; g : Virat Kohli is the captain, then the contrapositive of the implication p
— q in the verbal form is-
(1) If team India does not play well then Virat Kohli is not the captain.
(2) If Team India plays well then Virat Kohli is not the captain
(3) If Virat Kohli is not the captain, then team India plays well.
(4*) If Virat Kohli is not the captain, then team India does not play well.
AT p : M AT 3281 Wald! ® ; q ; faRie digell owM &, 99 p - q &1 yfquRafia o -
(1) afe &9 sfean emeT1 FE Wordl & a9 faR1e digel dwH & 2 |
(2) afe I 3fean o= Werh ® a9 faRTe digel FaH T8 2 |
(3) Afe favTe PIEell v 1 8, a9 <9 SfSA1 /6T Wedl 2 |
(4*) Ife faRTe BIEel FE &1 B, a9 <9 SiSAT1 /96T 81 ol ¢ |

Sol. Contrapositive of (p — q) is (~q = ~p)

22w The negation of the statement “There exists a number which is equal to its square” is
(1) There exists a number which is not equal to its square. [Revision Plannar]
(2) There exists no number which is not equal to its square.
(3*) There does not exists a number which is equal to its square.
(4) The square of a number is greater than the number.
FHUF “Th VA G ARTA H B, S WA & 9 & RNR & P ADRAD HAT o—
(1) Th T =1 AR H B, O W B 9 B SRIER T8 B
(2) BTE W T e IR H AR B, T WI D I D RN 6 2
(3*) g f VA e faa H TE B, O W b 9 B a_IER § |
(4) 5l e &1 o 9 w= | 9 B B

Sol. By using concept of quantifiers

PART - Il : MISCELLANEOUS QUESTIONS
WAL - fafdy ¥R & U9 (MISCELLANEOUS QUESTIONS)

Section (A) : ASSERTION/REASONING
@US (A) : FU/BRY (ASSERTION/REASONING)
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Mathematical Reasoning /

DIRECTIONS :

Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.

(1) Both the statements are true.

(2) Statement-1 is true, but Statement-II is false.
(3) Statement-1 is false, but Statement-II is true.
(4) Both the statements are false.

A e g 3 4R 21 (1), (2), @) 7 (4) R, R ¥ R o W 2
(1) T HUF A B |

(2) FUH-1 9 B, IR HAA-11 3 B |

(3) HUH-1 A B, I FAA-11 T B |

(4) T B A B |

A-1. Statement - 1: ~ (A <~B) is equivalentto A < B .
Statement - 2 : A v (~(A A~B)) a tautology.
FU9-1: ~(A=-B)d g A=B ©

P2 . Av (~(AA~B)) TS B

Ans. (1)
Sol.  Statement-1:®2F — 1
A B -B AcB |Ao~B|-(Ao B)
T F T F T F
F T F F T F
T T F T F T
F F T T F T

so statement - 1 is true ST HUH 1 FF B
Statement -2 T 2
Av (~(AA ~B))
Av (~A v B)
=(Av~A)vB
=tvB
=t
Statement (2) is true. ®U4 2 T

A-2. Let p and g be any two propositions.

Statement 1: (p — q) < g v ~p is a tautology.
Statement 2: ~(~pAqg) A(pvVv Q)< pis afallacy.

AT p TAT q BIS &I A1ET & |

FHUF-1: (p > q) < q Vv ~p TP JAH(K o |

FUYA-2: ~(~pA Q) A (P Vv Q) < pUd AN faRIfAfad g |

Ans. (2)

Sol. Sl:(p—>g) < (pv~q=(~pvag) < (~pvQg)=tautology so Sl is true
S2:~(~prg)ar(pva)<>p
=(pv-a)Aap)v((pv~a)AQ)<>p=pvagcp
true when p is true & q is false
p AT 3R q T ®
S2 is incorrect
S2 7T &

A-3. Statement-1 : Consider the statements
p : Sachin Tendulakar is a good cricketer.
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g : Mukesh Ambani is a rich person in india.

Then the negation of statement p v q, is ‘Sachin Tendulakar is not a good cricketer and Mukesh
Ambani is not a rich person in india".
Statement - 2 : For any two statements p and g

~(pva)=~pv~q
HYH-1 ; fFr=flRad del R faarR I |

p : AT IgedR UH 2T fhdbex B |
g : G I MR BT (H MR AR B |
@A FHAUA pv g B Y FUF 8 “p: GRE ISR Th 2T fhdex T8 d1 by = ARA Bl UH

IR afad w18t 7|
PFUE-2 : H & B p AT q & forg
~(pva)=~pv~q
Ans. (2)
Sol. ~ (pvg) =~ p * ~ g = Sachin Tendulakar is not a good cricketer and Mukesh Ambani is not a rich person

in india So statement-1 is correct and statement 2 is false.
Hindi. ~ (pvg) =~p ~ ~ g = |9 AGABR T 3BT fhaex ol & T HY ST HRA &I T IR Afd T8l
2| A HUF-1 9 B AR BUF 2 3 B |
A-4. Statement -1: ~(p <> ~q) is equivalentto p <> g
Statement -2 : ~(p < ~Qq) is a tautology
FUT-1:~(p>~q),p>qd JA 2|
U -2 1 ~(p <> ~q) TRMART 2 |

Ans. (2)

Sol. Truth table for the logical statements in statement-1
DU 14 g SUAl & ol Feaar aRon
p q ~q P« ~q~(p<~0q) peq
T T F F T T
T F T T F F
F T F T F F
F F T F T F

.. ~(p « ~q) and p <> q are identical
L ~pe~q)3IR peo g B
Also ~ (p <> ~q) is not a tautology as all entries in its column are not T.
TA ~ (p &> ~q) TS T8 & 39D il # il /aad T =12 2|
.. statement-1 in true but statement-2 is false
- BUF-1 A § IR HIF-2 T ¢ |
A-5._ Statement-1: The type of “OR” used in the statement “You may have a voter card or a PAN card for
your identity proof” is inclusive OR.
Statement-2 : Inclusive OR is said to be used in a statement if its component statements both may

happen together.
HYT—1  “INMUP U YA YAV HR & U AdSIl Ugdard U5 I Uddrs 8 ghdl & § g fean

T g U afdford art B

HYF-2 : FIITT BT TAT B § fHar Sar & IfT SUBUHT BT U A1 BTG9G B |
Ans. (1)
Sol. Statement-2 is correct definition of inclusive OR and also the correct reason of statement-1

HU-2 “ftgfera ar & Ifd Ry 8 a1 iR 98 ®2H-1 2|

Section (B) : MATCH THE COLUMN
GUg (B) : Dl Bl FATO BT (MATCH THE COLUMN)

B-1_. Column-| Column -1l
(A) ~ (~ pAQ)is equivalent to (p) pv(pAaq)

/\ Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Educating for better tomorrow Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Mathematical Reasoning / “_

(B) pA(pvQ)is equivalent to (q) t

© (pA Q) v [-pv(pa~Qq)]is equivalent to N pv~(q

(D) (p AQ) — p is equivalent to (s) (~pAg)vt

Pl - | BicH - Il

A  ~Cprg)dIER (P pv(prg)

B) pA(Pvg® A E @ t

©  (Prd) v I-pv (pPA~q)P TE® n  pv-q

D) (Pa->pPgae s)  (-pAqg)vt
Ans.  (A) > (1), (B) —> (P, (C) = (s), (D) = (a)

Sol.  (A)~(~pAQq)=~(~p)v~q=pv~q (using Demorgan law S A= f7a")

BpArPEva)=pEaAap) viprg=pv(pAaq)
©C) (A a) vI[-pv (PAr~0Q)]

=(p A Q) VI=pVv p) A (~pv-0)

=pArq VvI[ta(=pv~-0)]

=(p A Q) v(=pv-0q)

=(pAr ) v[=(p A Q)]=t

alsodAT (~pAQ) vt =t

Plajpag|(Paa)—>Pp

TIT| T T

TIF| F T

FIT] F T

FIF| F T
(D)

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT
ug (C) : U IT U ¥ 31ftd el fdwed YHR (ONE OR MORE THAN ONE OPTIONS CORRECT)

C-1.=» Which type of sentences are not logical statements.
(1*) Imperative sentence (Expresses a request or command)
(2*) Exclaimatory sentence (Expresses some strong feeling)
(3*) Interrogative sentence (Asks some question)
(4*) Optative sentence (Blessing & wishes)
[Revision Plannar]

fr=ferfRad & A 59 TR & $UF difed HUH 7T&1 8Id —
(1*) weir @ el <ah @) atel (eiAT A1 ew e wRe aTel)
(2*) freTafeagsd H (FSTga a8l ®I Fdd B dlel)
(3*) weaTad woe (RTH 729 98T 141 =)
(4*) reifare HUA (IMefiare ga YHE ad HRA dTel)
Sol. By definition of 'statement’. ‘&’ &I YR JAR |
C-2.  Which of the following statements is using an “exclusive Or” ?
(1*) A polygon is concave or convex.
(2) To apply for a driving license, you should have a ration card or a passport.
(3) The office is closed if it is a holiday or a Sunday.
(4*%) 1 will take leave and stay in home or | will go to office.
=1 A B deA R ar &1 w8 g § 2
(1*) T& 98 Il AT Iaq ¢ |
(2) TTeTh AT U5 YT R & Iy MU YT M9 BIs AT AU 81 A1y |
(3) SRR 95 ¢ IR ged! 2 A1 AdaR 7|
(4%) § BT R TR W IZW A1 § I A |
Sol. Polygon cannot be both concave and convex
Hindi. 989 STd Td 3fadel Q1 &1 &1 AT |
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C-3.& In which of the following compound statements, the connective “or” is exclusive?
(1%) If x is a real number then x is either rational or irrational.
(2) If x is an integer, then either x >0 or x < 0.
(3) If x is any real number, then either x > 0 or x < 0.
(4*) Lines are said to be parallel If they are non intersecting or coincident.
=1 9§ @ wU e @ &1 |8 g § 2
(1*) afE x IAfd® & 79 I8 a1 1 gR¥AT A1 URFY BT |
(2) I x Yuries 8 @@ x>03AT x<0
(3) afe x T& ar<ifdd F&m 8 @@ x> 00r AT x<0
(4%) 3@ TR Beard ® afe 9 ufiesesd ar Fwmi 8 |
Sol. x cannot be both rational and irrational

Hindi. x gR®¥T oI rafRAT Q4T 181 8 b |

C-4_ Which of the following is a fallacy
=1 9§ 9 P e 32—

1) ~p=09 < (~p~9) 2 (pA~a) A (~pva)
B)par~-p 4*)(pA~a) A (-pAQ)
Sol. (1)
p d [p=>9|~-(=>9) ~p | ~q |-pv~-q|=-(p=d) = (=pv~-Q)
T T T F F F F T
T F F T F T T T
F LT T F T | F T F
F|F T F T T T F

so statement is not a fallacy gwfery ®oA faRifafa & 8—

@ (PAr~ad) A(pva)=(par~a) A ~p)v((PAr~a) Aq)=((PA ~pP) v ~0) v (PA (-0 Q))
=(fa~q)v(paf)=fvi=f

3) pr~p=f

4) br~a) A (pArd)=(PA~P) A (=g rQ)=Ff A f=f

C-5_ Statement p : "An equilateral triangle is equiangular” then negation of statement p is
(1*) An equilaterial triangle is not equiangular
(2 It is false that an equilateral triangle is equiangular
(3) Itis not the case that an equilateral triangle is not equiangular
(4*) There exist at least one equilateral triangle which is not equiangular
Hindi @2 p : "\HETg S § PV SRR Bl 2" 09 BT p Bl TORIHAD DA 5—
(1*) wAaTg st § PIv1 R T8 BId 28—
(2*) I8 7o & & FHag S & S /R B B
(3) T 31 Reifa 781 @ |ag BYs & HIv SRR TE B
(4%) F9 9§ $HH T FAATg Bl 59 UBR & oTEd PIvT 719 81 o—
Sol. Obviously

w» Marked guestions are recommended for Revision.

w fafed v v A U B
PART - | : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)
AT - | : JEE (MAIN) / AIEEE (et auf) & wea

N
J

’

1. Let p be the statement “x is an irrational number”, q be the statement “y is a transcendental number’
and r be the statement “x is a irrational number iff y is a transcendental number”.
Statement-1: ris equivalent to either q or p.
Statement-2 : ris equivalent to ~ (p< ~ Q). [AIEEE - 2008, (4, -1), 120]
(1*) Statement-1 is False, Statement-2 is True
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(2) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(3) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-
1
(4) Statement-1 is True, Statement-2 is False
A p UH HUF & b “x TH URAT AT 8 Ta1 qUd A 2 & "y ta 39y ufRAF (transcendental)
& 2 A r U HA ® fF x th ouRAw Wewm ® Ik 7 @aa Ak y e faRm smuRaw
(transcendental) ¥ § |
FUA-1: HAT 1, BUF q T p D FAGA B |
FUA-2 . B 1, FIF ~ (p &~ q) D FAGA B |
(1*) PHUT—1 A B, HIT—2 T B |
(2) FUT—1 FF 8, FAT—2 IF & ; FUI—2, FAT—1 BT H& WG ¥ |
(3) HUF—1 T B, HIT—2 I © ; BAT—2, FAT—1 HT A&l WG T&T ¥ |
(4) PIT—1 T B, FAT—2 3N ¢ |
Sol. Given statementr = p& g
Statement - 1 : r, = (pQ) is not equilvalent to p<q
Statement - 2 :
& ™ YA r = pe q
FAT-1:1,=(pq) B oI peq TE B

HAT -2 :
p q ~q |p<>~q| ~(p>~0) | p<>q
T 7T F F T T
T| F T T F F
Fl T F T F F
F|F T F T T

Hence statement - 1 is false and statement -2 is true
T HAT -1 8 AR HIUH -2 I 8-

2. The statement p — (g — p) is equivalent to [AIEEE - 2008, (4, -1), 120]
P p - (q - p) 771 3 9 fF9s g ©
Dp->Pea)@p—>(pP—a) @) p—(pva) (4)p—>(pAra)
P [ a | pva| pAg | P=d | poq | (@2p) [ Po(0—p) [ p—(pea) [ p—>(p—0) [ p—(pva) | p>pAdg
T T | T T T T T T T T T T
T[F T F F F T T F F T F
Fl T[T F T F F T T T T T
Sol. F|IF | F F T T T T T T T T
3. Statement -1 ~ (p <> ~ q) is equivalent to p <> Q. [AIEEE - 2009, (4, -1), 120]
Statement -Il ~ (p <> ~ q) is a tautology.

(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(3*) Statement-1 is True, Statement-2 is False

(4) Statement-1 is False, Statement-2 is True

FUA -1 ~ (p > ~ q) TAT p <> q FATHA &
FUA-1l ~ (p « ~ q) IS (tautology) &
(1) PU—1 FF B, FAT—2 TF & | FAT—2, BAT—1 BT HEl TEIHT T |
(2) FUT—1 FF 8, FAT-2 TF & | HAT—2, U1 P Fe! WL &1 2 |
(3*) FUT—1 T B, HIT—2 A B |
(4) PA—1 IV B, Y2 Wl B |
Sol. Statement-1:
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Ans.
Sol.

Hindi.

5»

Sol.

Sol.

n

p q pe~q |~(po-q)| peq
T T F T T
T F T F F
F T T F F
F F F T T
Statement-2 : False.
Let S be a non-empty subset of R. Consider the following statement : [Revision Plannar]

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

Which of the following statements is the negation of the statement P ? [AIEEE - 2010, (4, -1), 120]
(1) There is no rational number x € S such that x <0.

(2*) Every rational number x e S satisfies x < 0.

(3) x e Sand x<0 = xis not rational.

(4) There is a rational number x € S such that x <0.

A S, R &1 U AIRe Sudqeed & | Fr=ifoiRad geper @1 ofifoi
P:U% gR¥T & x e STH & 5 x> 0.

Y% P &1 fAferRad § & ®I9va1 ydH fee (negation) & ?
(1) T &g uRwT F=&a1 x e S TE ' s folw x < 0.

(2*) TS IRAT F&T x € S folg x<0 2|

(3) X € STAT x<0 = x URIT T & B |

(4) % UR¥HT F&1 x € STHT 8 b x<0.

2

P : At least one rational number x € S such that x >0

Negation : all rational numbers x e S are x <0

P:%" 9 Udh URAT A& x e ST fF x>0

e ;v aRAY T x e S, x <0 R |

I 98 fdwew (2) 2

Consider the following statements [AIEEE - 2011(I), (4, -1), 120]

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
expressed as :

1 Bl W) fIaR ST |

P : g gfrTRIedl 2 |

Q:gHT IR B |

R : A9 SHMGR B |

FAF “ GAT TIIRITEl 8 TAT 9899 & If IR dad Al AT MR © Bl Fvee forar o1 woan © -
MH-~-P"QRe~R)  (29~-Q<(P"~R) @)~Qe~P"R @-P"~R)Q

Negation of (PA~R)<>Qis ((PA~R) <> Q) ~ ((PA~R)«Q)
It may also be written as ~ (Q <> (PA ~R))

(P A ~R) & Q® g ((PA~R) < Q)~&

T ~ (Qe (PA~R)) T 4 91 forg |ahd & |

The only statement among the following that is a tautology is -  [AIEEE - 2011(II), (4, -1), 120]
1 % daa 98 FUF W IS (tautology) B, B :
1) AA(AvB) 2 Av(AAB) 3" [AA(A—>B)]—>B (4) B—>[AA(A—B)
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A

B|AAB|AA(AVB)|AV(AAB) | A

T T

B|AA(A—>B)| AA(A—>B)—>B|B—>[AA(A—>B)
F T

m4H4m >
m4H4-4 7w

A<

m 4 T T >

- = = Ty

-4 7+

F F F T
T T T T
F F F T

7.5 The negation of the statement [Revision Plannar] [AIEEE - 2012, (4, -1), 120]
“If | become a teacher, then | will open a school”’, is :
(1*) I will become a teacher and | will not open a school.
(2) Either I will not become a teacher or | will not open a school.
(3) Neither | will become a teacher nor | will open a school
(41 will not become a teacher or | will open a school.

=1 B &1 e 5—
“Ifg | IS g1 §, A H U faener @
(1% § e g aen § fJened 98 @repn |
(2) a1 A1 H S TE LW A1 A H fAenes e |
(3) 7 § orea® I SR 9 & # fAenery @ren |
(4) § reATas T o A1 H fAene @ |
Sol. Let p : | become a teacher
g : | will open a school
Negationofp>q is~(p—>qg)=p"~¢q
i.e. | will become a teacher and | will not open a school.
Hindi. AT p:afc § Jeadd 91 &
q: ¥ ve feme™ @eEn |
p BT THRIHAD - q B ~(p >0)=p"~q
Jgfq # eSS q H fJererd T8 @ren |

8. Consider [Revision Plannar] [AIEEE - 2013, (4, -1), 120]
Statement-1: (p A ~g) A (~p ~AQ) is afallacy.

Statement-11: (p — g) (~ g — ~p) is a tautology.
(1) Statement-1 is true; Statement-I1 is true; Statement-11 is a correct explanation for Statement-I.
(2*) Statement-l is true; Statement-I1l is true; Statement-Il is not a correct explanation for Statement-I.
(3) Statement-l is true; Statement-1l is false.
(4) Statement-1 is false; Statement-I1 is true.
faaR oI : [AIEEE - 2013, (4, -1), 120]
PUT -l (P A ~ A (~p AQ) T ITA B |
FUF -1l (p—> q) (~q—> ~p) F2d I & |
(1) -1 T &; -1l 9 &; HUA-1| HUH-1 H & AR & |
(2) BUF-1 T T, FU-1l A 7, HU-11 HH-1 B T AT T8l 2 |
(3) Y-l T ©; HAF-11 3 & |
(4) BUF-1 I 8; HUH-1l T B |
Sol.  Statement-ll: (p—>q) < (~q—~p)

=(p->a) < (P—0a)
which is always true
so statement -l is true
Statement-1:  (pA~gQ)A(~p A Q)

=pA ~gqa~p AQ
=pA ~PA~Q AQ
=fAaf
=f

sSo statement -1 is true

Alternate

Statement-ll:  (p > q) < (~q— ~p)
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~ g — ~ p is contrapositive
of p—> g hence (p - q) & (p— Q)
will be a tautology

statement -l p~q) (~p Q)
p q P ~q | ~p*q |[(p"~g)*(~p"Qq)
T T F F F
T F T F F
F T F T F
F F F F F
Hindi. (2)
PHUA-I (P—>q) < (~qg—~p)
=(p>q<((P—>0
S b T B
Fafey B -1l 9 B |
PHAT -l ; (PA~Q) A (~pAQ)
=pA ~QgA ~pPA(q
=pA =pA~QqAa q
=faf =f
3T HUF -1 HF B |
fawea
HU-1 (P—>q) < (~q—>~p)

~q > ~ p ufcuRafia g1
p— Qg3 (p—>q) < (p—>0q)

gt B
DIT -l (PA~a) A (~P~Q)
p q P"-q | -p*q | ("~ (=p"q)
T T F F F
T F T F F
F T F T F
F F F F F
RERCRCRICIIES]
9. The statement ~(p <>~q) is : [Mathematical Reasoning]
[JEE(Main) 2014, (4, — 1), 120]
(1) a tautology (2) a fallacy (3*) equivalent to p «<>q (4) equivalent to ~p«<>q
FHAT~(p <> ~Q) & :
(1) U& g%fad (tautology) (2) T g™ (fallacy)
(3)p<qP oA (4)~p<>q P Jed
Sol. Method-1 : ~(p < ~q)
p q g |p ~q|~(p ~q)|-p |-p ~q|p g
T T F F T F F T
T | F T T F F T F
F T F T F T T F
F F T F T T F T
Method-2 : logically equivalent of ~(p <> ~q) &1 AIfdb® H isp <> q
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10. The negation of ~s v (~r AS) is equivalent to [Revision Plannar]
[JEE(Main) 2015, (4, - 1), 120]
Q) sA~r (2) sA(ra~s) (3) sv(rv~s) (4%) s Ar
~ SV (~ras) @ Y T 5 [JEE(Main) 2015, (4, - 1), 120]
Q) sA~r (2) sA(ra~s) (B) sv(rv~s) (4*) s Ar
Sol. ~sv (~rAs)=(~sv ~r A (~s vs)
=~(sAnNat
=~(sSAT)
So negationis s . AT THRIHAD & | SAT.

11. The Boolean Expression (p A ~q) vgv( ~ p A q) is equivalent to : [JEE(Main) 2016, (4, — 1), 120]
ol & i (Boolean Expression) (p A ~ Q) vav( ~p A ) FT FAJA ©
) pnaq @pvaq @ pv~q (4)~pnaq
Ans. (2)
Sol.  [(p ~a) va]v(~p Q)
=(pA d) A (~qv q) v (~pAQ)
=(pAa) A ftv(=pag)]

=(PpAra)at
=p AqQ

12. The following statement [JEE Main 2017]
P9 —>[(~p—>09g)—qlis: [MRCD] MOD XII JP* *
(1) a tautology (2) equivalentto ~p —>q
(3) equivalenttop —» ~q (4) a fallacy

91 B [JEE Main 2017]
(P—>a)—>[(~p—>0q —q]is:
(1) T& YTwia (tautology) & () ~p—q® FAIA &
(3)p—>~qd FAGH B (4) TH TN (fallacy) &

Ans. D)

Sol.  (p—>q)—>[(~p—0q)—>d]
(p—>a)—>((Pva)—>q)
(p—>a) > ((~pA~q)va)
(P—>0a) > ((=pva)a(-qva))
(p — g) = (p — @) which is tautology & gawfadd (tautology) &

13. If the Boolean expression [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120]
(P @ q) A (~p© q)is equivalent to p A g, where @ , & e {v, A}, then the ordered pair (® , ) is :
IS g &@oid (p @ ) A (~p(Dg).paq® gF B &l @, (D e {v, A}, @ Bfd = (@, () 3—
(1) (A, 1) (2) (v, v) (3) (v, 1) 4 (n V)

Ans. (4)

Sol.  Check all option repeatedly 9wl B S B R
(i) (A AB) A (~A v B) = AA(B A(~ Av B))

=AA(B)= AAB
= (i) is correct (() T2 )
(i) (AAB)A(~AAB)=(AA~A) A B
=fAB=f

(iii) (A v B) A (~Av B) =B

(iv) (A v B) A (~A v B)
=BV(AA~A)=Bvf=f
= only (4) is correct (Bad fabeT (4) T8 B)
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14. Consider the following three statements :
P : 5 is a prime number
Q : 7 is a factor of 192
R : L.C.M. of 5and 7 is 35.

Then the truth value of which one of the following statement is true ?

/1 9 oAl R AR Hifv

P : 5Th J9TT I=T 2 |
Q ; HA 192 &1 Th OHETS T |
R : 57 7% L.C.M. 358 |

A =8 F B9 A P HUF B FGIHE (truth value) 9 (T) 8 ?

[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]

(1) -P) v(QAR) 2 PAQ)Vv(-R) QR PV (-QAR) (4) (-P) A (-Q A R)
Ans. (3)
Sol. Pistrue, 9 &

Qs False 37T ®

Ris True 9 &

QDPVEQAR)=TV(TAT)=T

RQFANTAT)=F

(3)(TVF)AF=TAF=F

@)FA(TVT)=FAT=F

15. The Boolean expression ((p /\q) v (pv ~ Q) A(~ pA ~ Q) is equivalent to :
it =i (Boolean expression) ((pAQ) v (pv ~ @) A(~pa~q) F51 # 5@ dedl &, a8 8-

[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120]

D) (~p)A~0a) 2 pAq
(3) pv(~q) @) pa(~q)
Ans. (1)

Sol.

({(pra)ve}vi(pra)v~al)a~(pva)=(pv{(pv ~a)a(av ~a})a~(pva)

(pvi{pv~a})r~(pva)= (pv~a)a~(pva) =~(pva) = ~pr~q
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Il Additional Problems For Self Practice (APSP))

PART - | : PRACTICE TEST PAPER

HIT - | : AN Y[ 93 (PRACTICE TEST PAPER)

JEE(Main) Pattern Practice paper (30 SCO, 1 hr, 120 Marks).

This Section is not meant for classroom discussion. It is being given to promote self-study and self

testing amongst the Resonance students.

Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions :

1.
2.
3

4,

The test is of 1 hour duration and max. marks 120.

The test consists 30 questions, 4 marks each.

Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total
score will be made if no response is indicated for an item in the answer sheet.

There is only one correct response for each question. Filling up more than one response in any
question will be treated as wrong response and marks for wrong response will be deducted accordingly
as per instructions 3 above.

T8 @us peT H faaw 379 & forg 78] &1 I8 paci ad eI IV T Bl ol voala~ [Aereffal d dvw @

fore &1/

Max. Marks : 120 Max. Time : 1 Hr.

eyl QY :

1. e B Jraf 1 TS B, d 3ifdbad e 120 B |

2. 9 we gRaa®T § 30 9% B | UAD 4 3D B & |

3. Had U fdhed Tl 2 | IS U & TToid SoR & ford 1 3 form SR | afs SR gRast & & v
P IR Bl QA1 71 B Al B UIKib F BIg Pk Aol b SR |

4. YD Y3 Bl Hd TP ol el SR 2| TP I 3 STR o7 IR S9 Teid SR JMT ST 3R SURIeT
e 3% AR 3P BIe for’d SR |

1. Choose the incorrect alternative

A

Q) p = I study and | pass
~p =Either | don't study or | don't pass
(2) p = If she come then she will get bonus
~p = She come and she will not get bonus
3) p = He plays if and only if his father permits
~p = Either he play and his father does't permit or he does not play and his father permits.
(4%) p=4+3>2 and4+3<9
~p=4+3<2 or4+3>9
Taa fawedi a1 gihg —
(1) p=H ATYT FHRAT § MR H I<hot &relr € |
~p =1 A H FeFIF T B AT H A0l TE B g
(2) p=3fT a8 ol ® T4 98 9199 UT el B |
~p = 98 AT & 3R 999 U & B B |
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(3) p =98 Wl & IfS 3R daal Ifs I foar St amsm <d 2|
~p =1 Al 98 FoAdT AR IF fUarell e 81 <d AT 98 TE Werdl § AR IqS fUaren e
< B
(4*) p=4+3>23R4+3<9
~p=4+3<2 AW4+3>9
Sol. (4) 4+3>2 ordT 4+3<9

2. Which of the following is not a statement ?
(1) Three plus two equals six (2) Three plus two equals five
(3*) Tomorrow is tuesday (4) There are 380 days in an year
1 A | P pUH TE ® -
(1) 9 # 7 ST W B IMMaT B (2) = # 7 e W Ui9 I1mar g |
(3*) BT FARE | (4)T® 99 # 380 fa7 B B |

Sol. (3) = can be true or false I IT 3T &1 HHT 2 |

3. Identify use of inclusive OR in one of the following
(1) Two lines intersect at a point or are parallel
(2) An year has 365 days or 366 days
(3*) To visit America, you need a passport or voter ID.
(4) None

HATSTT AT BT SUANT 771 # & B e # g v

(1) ] vl e g W) ufoees ol @ a1 FHR 2 |

(2) % 99 H 365 faT1 a1 366 f&7 & T |

(3*) MRS OM & Y 3MUd! IrdIE a1 AASH UgA IS B MDA Bl 2 |
(4) 5774 9§ BIg TE

Sol. (3) If both passport and voter ID is present, you can visit America.

Ife A 3R Fde UgaE UF Sl & ol 39 RGB! S Ihd 8l |

4, Find truth of statement :
If sun rises in the westthen 2 + 2 =6
(1) False because Sun rises in the East (2*) True
(3) Can't determine (4) It is false because 2+2=4

=1 P B T A T
e GF URTA A ST S 2 A9 2+2=6
(1) 9T Hifs GF qd § S&F Bl B 1 (2¥) W

(3) A T8l B Fhd © (4) I8 TAd © Fifh 2+2=4
Sol. p—q

F F=True
5. Which of the following statement doesn't convey same meaning as

p = if a number is odd, then its cube is also odd

(1) A number is odd implies that its cube is odd.

(2) A number is odd only if its cube is odd.

(3) If cube of a number is not odd, then the number is not odd.

(4*) For the cube of a number to be odd, it is necessary that the number is odd.

o A | B B aE ed a1 faaH T8 g -
p =3 & w1 faws B 99 g9t v 9 fawq 2
(1) U W fawm ® o9 gt arf ® 5 e w1 off fawm 7
(2) v& S fawm 2 afe oiR daa afe g9 '+ faww 2| (3) afe d®= &1 g= foww 98 ¥ a9
e faw 78 B |
(4*) = &1 o9 favd 89 & oy I8 omavds © 6w faww 7
Sol. (4) It is not necessary condition Ig 3Maead Ufdew &1 2 |
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6. Identify the necessary and sufficient conditions for if you pass the exam then you will get good
college.
(1) Necessary is : " pass the exam" sufficient is: " getting good college"
(2*) Necessary is : " getting good college” sufficient is: " pass the exam"
(3) Necessary is : " not getting good college" sufficient is" pass the exam"
(4) Necessary is : " not pass the exam" sufficient is: " getting good college"
I M9 Uem § UK B B A9 ST DI IS Pietdl el & oy omawdd IR wa< ufdesa &1
(1) IS Ufe= " uien § uTd B uAi i "ares] dieel e B |
(2%) 3MITIH TG "3BT Bierel AT i gfoawr * e § < 891 8 |
(3) 3MaTIEH YfTa= "31eBT Bierel el e yafw wfawr " wler § Ut g ® |
(4) g yfdew " gdien § Ut g g yat| ufies” oresl dieisl e 7 |
Sol. p—q :qisnecessaryforp
p is sufficient for q
Hindi p—gq :q,p® foru smawas 2|

p, q @ forg wafa g |
7. Negation of (~pvq) is
(~pv) BT THRIHD & —
L)pva (2) pv=q (3 p~q (4)~p~q
Sol.  De - Moivre's law (& AR =19H)
8. (~pv Q) A (~pA~0)is equivalentto & JI &
Mp~Arg 2)~(p ~ ) (3 (~p A ~0) @-~pa

Sol. By AlgebradISfod  (~pvag) A(~p ~Q)=~pA ~q

9. Negation of "Every Indian Speaks Hindi" is
(1) Every indian doesn't speak Hindi
(2) There exist a Indian who doesn't speaks Hindi
(3) Not everyone in India speaks Hindi
(4*) All of these
TS ARG Rl dietdr 8 &1 TGRS HAF B |
(1) TP ARG Rl T et 2 |
(2) Th YR 39 YbR aedE & & a8 <) T8 drerar 2
(3) R H UI® wAfda Rl 2l drerar # |
(4%) SURTa FHI

Sol. "There exist" should be used for complete negation.

59 UHR fIeME 87 &1 ST 99Ul THRAS & foy gF1 a1f2g

10. Which of the following is not a component statement of '36 is divisible by 2, 3 and 6, ' ?
(1) 36 is divisible by 2 (2) 36 is divisible by 3
(3) 36 is divisible by 6 (4*) 36 is divisible by 18
1 9 9§ BT ged BUH T8 8 36, G 2, 330k 6 W fawiia 7 ?
(1) 36, 2 9 fawfora g1 (2) 36, 39 fawifora &1
(3) 36, 6 &1 fauIfoTa B | (4*) 36, 18 & fawifora 2|
Sol. "And" connect different component statement

"3 a1 g Al BT Sredl § |

11. (~qA Q) Vv (pv~p)is® —

(1*) tautology Jefaxt (2) fallacy faRifafaa ) p (4)q
Sol. (~qA p)vt=t

12. Negationof pv (~p v Q) is -
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pV(~pVQ) BT THRIHD & —

(1) tautology T (2¥) fallacy faRifarfam @) p 4)q
Sol.  (~p) A ~(~pVv Q)

(=p) A (PA~Q)

(~p Ap) A(=Q) =f A(~q)=f

13. Negation of ~p — q is
~p — q BT THRIHAD & —

(1 ~p ~~q 2)pr~q () pAq 4 ~pvq
Sol. ~~po>gP=~par~0q
14. Number of 'True' value in truth table of ~p v q

~p Vg P FIA AR H AIHAMT P AT & —

1 (2)2 (393 (4) 4
Sol. p q ~pvq

T F F

F T T

T T T

F F T

15. Negation of "2+3 =5 and 8 < 10" is
"2+3 = 53R 8 < 10" BT AHRTHD &

(1)2+3#5and 3k 8<10 (2)2+3=50r8<10

(3)2+3=50r A1 8> 10 (4) None of these 378 | ®Ig &I
Sol.  ~(p"g)=~pv~q
16. Negation of " Ais in class X or B is in class XII" is

(1) Ais notin class X and B is in class XII

(2*) Ais not in class X and B is not in class XlI

(3) Either A'is not in class X or B is not in class XII

(4) None

"ATET XH B I BFHeET XIH B BT THRIHD BT B |
(1) A e X ¥ 781 & a1 B ®erm XIIH 8

(2) ADeT X H T8l © a1 B &el X H 81 ©

(3) I AA D& XH 81 & AT B Hex Xl § 71 &

(4) $74 9 DY &

Sol. ~(@vag)=~pa~q

17. Truth value of the statement "If p then q" is false when
(1) p =true, q = true (2*) p =true; q = false
(3) p =false, q = false (2) p =false; q = true

FHYUF IS p q9 q" BT AT A T 8 G —

1)p =99, g= 94 (2% p = 9™, q =339

(3) p =39, q =3I 2)p = 3\, = I
Sol.  Truth table Agal AR

18. If p: Ram is in class X
g : Ram is intelligent
Then, the symbolic form Ram is in class X and intelligent is

afg  p: H FET XH B
q: M AU BTF B |
qd, | Bell X H 2 3R Jurdl § &1 ufdercdd WU R |
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(1" pnadq @pvq R pr-q @) pv-q
Sol. And3iR =A

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

e p:Us AR G 2|

q: TP afdd MR B
(I ~p—~q (2)~a—->p () ~a—->-p 4a—--q
Sol. Ifafg ... then 9 ........... = ~p > ~q
20. The compound statement p — (~p v q) is false, then the truth values of p and q are respectvely
HYHR BT p — (~p Vv q) FFA 8 T p AR q B HAA: FIA T4 B |
OQTT (2 T,F @ FT (4) F.F
Sol. Forpo>q=F® falt = p=true 9 ; q = false 3™
21. The contrapositive of p = ~q is
p = ~q &1 gfouRafkia & —
1)~p=q 2)~a=0p 3)a=-~p  (4) None T & PIE el

Sol.  Contrapositive convey same meaning SfaaRRafia &1 war 3ref ®

22. Which of the following is tautology
1 W | P gefad 2|

(1) A~ (Av B) (2) A v(Av B) 3 [AA(A—>B)—>B (4 B—>[AA(A—>B)]
Sol. (3) A B A—>B A(A > B) [A(A—>B)]—> B
T T T T T
T F F F T
F T T F T
F F T F T
23. Consider the following statement

P : Ritu is lazy Q : Ritu is rich R: Ritu is selfish
The negation of the statement " Ritu is lazy and not selfish if and only if Ritu is rich" can be expresed
as

AT 6 91 B 8 —

P : g el & Q : 9g 3R & R: g w@neff 21

"G Ml B 3R wefl el ® AR AR Paa Afe qg o7 8 DI a9 a7 fbar o1 wahan 2 —

(1) ~PAr (Q©R) 29~-Qe(PA~R)  (B)~-Qe-~P (4) ~((PA ~R) < Q)
Sol.  (pPA~9) <> Q =Q < (pPA~0)

24, The statement p — (g — p) is equivalent to

FApPp->(Qop)d JT B —

(1) P (p «0) (2) P— (p —0) (3%) P— (p va) (4) P> (pq)
Sol. p q q—>p p—>Qg-p pva p—(pva)

T T T T T T

T F T T T T

F T F T T T

F F T T F T
25. ~(p v q) v (~p A Q) is logically equivalent to

~(pv Q) v (~pAQ) BT THS Todl & —

(19 ~p ) p 3)q (4)~q
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Sol.  (~pA~Q)V (~pAQq)=-~p (By Algebra §Isr1fora J)

26. ~(p <> ~0q) is equivalent to (HT T & )

(I peq (2 pe~q @) ~peq (4) ~(p <)
Sol. p q ~q p<~q ~(p ©~0q)

T T F F T

T F T T F

F T F T F

F F T F T
27. If p, g, r are simple propositions, then (p A Q) (qAT) is true then

(1) p, q, r are all false

(2¥) p, q, r are all true

(3) p, q are true and r is false (4) pis true and g and r are false
IfE p,q, r O IR € 9 (PAQ) (QAT) I &, 9

(1) p, g, r 9 I &
(3) p, q T 3R r A ®
Sol.

4—4 47O
44 Tme
i e e e
m——m

(2%) p, q, r 91 9 B
(4) p 9T B AT q AR 1 39T B |

PAg (@ar) (pAg)(anar)

mm4dm
mm4dm

28. (~pAQ) v qis equivalent to (& TeI A &)
MDp (2%) g (3) ~q (4) ~p

Sol. By truth table (Fegar |@RvM)

29. Negation of statement :

"If | become PM, then | will open more IITs"

(1) Neither I will become PM nor | will open more IITs

(2) 1 will not become PM or | will not open more IITs.

(3*) 1 will become PM and | will not open more IITs.

(4) Either I will not become PM or | will not open more IITs.

BT Bl TPRIHD & —

"gfe | gUTEA BI Al H 3R 31 1T @regt”

(1) 1 @ H gIES B IR A1 &R i 1T @t |

(2) § guTHAl TRl B AT H AR H T a1 defin”

(3*) # JgHAT B SR § SR 31fde T 71 @regit”

(4) 31 A1 4 gEEEAT TR S0 A1 H IR ¥ 1T e @il |
Sol. Negation of "If p then g"is p A ~q

"Ife p I9 q" BT THRIHAD HAT pA~(Q B

30. Consider the following statement

p : Rohan is smart

g : Rohan is poor

The statement "Rohan is not smart or he is not poor" is equivlent to
(I ~pv-~q (2 pnra ) ~(pva) (4)~pr~q

AT 6 1 o ®
p: e gx B
q: 3T TRE B

FHUA AeT X 27 AT 98 Ve N9 76 B D JI B
Sol.  ~p:Rohan is not smart 89 =R &l @ |
~q : he is not poor 98 X9 & ¥ |
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PART - 1l : PRACTICE QUESTIONS (SINGLE CHOICE CORRECT)
T - 11 : 3(RITE ¥ (PRACTICE QUESTIONS) (SINGLE CHOICE CORRECT)

= Marked questions are recommended for Revision.

1. Suppose that x and y are positive real numbers.
Letp:x<yandq:x?<y?,then
(p=qgandg=>p (2)p=> qandg=p (@)p<=q (4p=qand~q=p
IS x qAT y g9THS IRAfAd AN ©
HET p:X<y dAqT q:x2<y? dd
Dp=q@ag=p @Qp=qiag=p @)peq @p=>qaA~q=p
Sol. Both statements p and q are true
o] p=gandgq=p
- b<=0Q
Hindi. pTd q3F $U9 9 € |
37a: p=9gdq=p

p<=q
2. Which of the following statements among the following is a tautology.
/1 A 9 B S ggwiad B -
(O)A A (AA B) 2 [AA(A—>B)]—>B
(3)B—[AA (A— B)] (4)AA (AAB)
A|B|A>B | AA(A>B) | [AA(A>B)]—>B
T F F F T
F T T F T
T T T T T
FLF T F F
Sol.
3._ The statement p — (g — p) is equivalent to
FHUF p—>(q—>p) T B -
Bp—>(Pa q) 2) p>(pea)
B p—=>(p—0) (4)p—(prQ)
P 1A |gop [p->(@-p) | pag | p->(pag) | peq p->(peq) | pog p—>(p—0)
TI|T |T T T T T T T T
FIF |T T F T T T T T
TIF [T T F F F F F F
FIT |F T F T F T T T
Sol.
4, Consider statements :

p : 767 is divisible by 37 and 17

g : 767 is divisible by 13

The negation of the statement “Either 767 is divisible by 37 and 17 or it is divisible by 13” is
(1*) Either 767 is not multiple of 37 and 13 or it is not multiple of 17 and 13

(2) 767 is not divisible by any of 37, 17, 13

(3) 767 is divisible by 37 and 17 but not by 13

(4) 767 is divisible by 13 but not by 37 and 17

AMIG BAT

p:767,37 3R 177 fawfrg 21

q:767,13 % fawfoma 21

PHAF A A 767, 37 AR 17 ¥ fawifea 7 a1 I8 13 9 fawifora B “ &1 RIS B
(1*) 767, 37 3R 13 ¥ fawfora =181 8 a1 I8 17 &R 13 &1 oI 78! ©

(2) e 767, wwn 37,17, 13 9 fawfra w8 7
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(3) &A1 767, 37 3R 17 9 fawifod & uveg 13 9 18
(4) 767,13 9 fAWIfora € g 37 3R 17 9 181
Sol. (ANnB)UCY=(ANB)NnC=(ANC)u(B NC)

5. Consider statement p : If two integers a and b are such that a divides b then b® — a? is a composite
number. The converse of the statement p is
(1%) If two integers a and b are such that b3 — a? is a composite number then a divides b.
(2) If a divides b then a,b are integers and b3 — a? is a composite number.
(3) If b® — a2 is a composite number then a,b are integers and a divides b.
(4) If a, b are integers and a does not divide b then b® — a? is not a composite number.
AMIS B2 p : I T oM a iR b FAYPR & & a, b B1 AR F=a1 & T9 b — a2 T FYaad & ©
BT p BT U B -
(1*) 3fs 31 oI a 3R b3H THR 2 fF b®— a2 qdh FYgad ¥ 8 99 a, b &1 fawiforg &=an 2
(2) afX a, b ®1 RAWIRIT w=ar 8 99 a3k b quiies & T b® — a2 U YT 61 ©
(3) AR b® — a2 Ta FYaT FE&AT & 9 a, b IS B 3R a, b &1 fwifsra o=ar 2|
(4) AT a, b YUIie B 3R a, b ®I AW T8 F=aT & b® — a2 T9 Yo AYaa F&T 78l © |
Sol. converseof p—>qisq—p
p — q &1 Gfdeld q - p

6. Let S be a non-empty subset of R. Consider the following statement
P : There exist two irrational numbers xeS and yeS such that x + y is a rational number.
Negation of the statement P is
Q) There is no irrational number which when added to a particular irrational number results in a
rational number.
(2% Sum of two irrational numbers is always irrational
3) There exist atleast one pair of irrational numbers whose sum is irrational.
4) We do not always get a rational number when we add two irrational numbers.

AMT S TS R &1 IR Iuagead & | AFIfd 7 FeF 7 |

P : 31 JURHT F=N 39 UK 2 b xeS MR yeS Sidfd x + y IRAT T 8 | BAT P BT THRIHAD ¢ |

1) 39 YBR & B3 uRAT dw=r 781 el o9 fan aRay S | SireT Siar 8 99 aRey
T T B ® |

(2*) <1 IURFY AEIRI BT ANThd Aqd JYRHAY &Il 2 |

(3) AR FE@S F HH A FHF Uh I 39 UBR 2 & AHa ey g |

(4) &9 9od Uh URHY W& YT 8l BRd o9 BH a1 JURAT T Bl Srsd B |

Sol. By using definition of negation

7._ If the compound propositions (g <> q) A ris true and p — (~q) is false, then the truth values of p, g and r
are respectively
()T, Tand F (2)T,Fand T (3T, Tand T (4)F,Fand F
Il FYTT HUF (q© Q) AT FI 8 TAT p — (~q) QI B, I9 p, q AT 1 b HA: Gl 9149 2 |
(1) T, T3IRF (2 T,F3IRT @Y T, TRT (4 F, F3RF
Sol. Given that (p <> q) A ris true

RO T2 fF pog)ar I &I

= (p <> q) istrue and r is true

= ((Peq) Fd T A rFd g |

= p and g are both true or both false

= p 3R q3F T ® AT AT I R |

Therefore, the truth values of p, q and r are respectively T, Tor F, Fand T.
As p — ~q is given to be false, p is true and ~ q is false

I p o ~q e T 2 & 98 eIy B, p A B TAT ~ q A B |

= pistrue and ~q is false = p is true and q is true.

S pIAT B AAT ~qIAI & = p A 8 TAT I B |

/\ Qesonance® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005
Educating for better tomorrow Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Mathematical Reasoning / “_

8._ The incorrect statement of the following is
(1) p A (~ p) is a fallacy (2) p v (~ p) is tautology
(3% (p — q) © (~gq — ~p) is a contradiction (4) ~ (~p) < p is a tautology
91 % 9 P AT NI B—

1) p A (~p) FRIRARE &1 (2 p Vv (~p) gl 2 |
(3% (p = q) <> (~q — ~ p) faRrema 2| (4) ~ (~p) ©> p T B |
p|~p|pAr~p|pv~-p|~(p)<p
F F T T
SO| F| T F T T
plajp—=>q(~p=>~-q|(P>q<C-qg—>~p)
TI(T T T T
T|F| F F T
FI|T T T T
F|F T T T

: f(x) is not continuous in [a, b]
: f(x) is differentiable in [a, b]

f(x) = w for at least one ¢ e (a, b)

M for at least ¢ e (a,b)

If a function f(x) is continuous and differentiable in [a, b] then f'(c) =

which of the following is equivalent to the given statement
(1) (S, ~S,) =S, (29 (~S,AS,) > S, (3) (S,A~S,)) > S, (4)(S,AS,)—>(~S)
S, : f(x) <RI [a, b] # waq eI © |

S, : f(x) 3R [a, b] #§ @B 2 |

—f(a)

S, F(x) = f(bg_a B A BH TP C < (a, b) B T

f(b)—f(a)
b—a

Ife Tdh Tl f(x) ITIRTeA [a, b] § |aq 3R @HeT B, 99 f'(c) =

forg et # & I S Jou B

(1) (S,AS,)—>S, (2 (~S,AS)—>S, (@)(S,A~S)—>S, (4)(S,AS,) —> (~S)
Sol. S, :f(x) is not continuous in [a, b]

S, : f(x) 3T [a, b] # waq B |

~ S, : f(x) is continuous in [a, b]

~ S, : f(x) RTeA [a, b] # I 2 |

given statement f&&1 1 ®2F (~S, A S,) > S,

HH W FH c e (ab) D

10._  The statement [(p <> ~ q) A ~ p] = q can be
(1*) a tautology (2) a fallacy (3) can’t say (4) equivalentto p — q
FHU [(p > ~ ) A~ p] > q B q&HAT B—
(1*) T gsefad (2) fRifarfaa (3) B TE HBT Sl Ao (4) p > q B G
Sol. By using truth table
| diferdl |

11._  Let p and g be two statements, then~(~pAd)A(Pv A ~(~p q) (p Vv q) is logically equivalent to
AT piR q 3 B2 8 a9 ~(~pAgA(pva) TfEH oA B -
Maq (2) prq () p (4) pv—q
Sol.  ~(~pAQ) A (PAQ) =[~(p)v(-A]A(pva)
==[pv(Eaa(pvd
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=pvi~anad
pvf=p

12._  Which of the following is False?
(1) negation of “ There exists a capital for every state in India” is “there exists a state in india which
does not have its capital”
(2) negation of “ There is a tree in this campus all of whole leaves are green” is “For all tree in this
campus, there is a leaf which is not green”
(3*) negation of “ There is a tree in this campus with atleast one brown leaf “ is “no tree in this campus
has no brown leaf”.
(4) negation of “ or every real number x, either x > 1 or x < —1” is “there exists a real number x, such
that—-1<x<1”
ferifaRRad # | S Tod 8-
(1) “MRA H TA® 59 & oy U@ IoieT oM @7 &1 96RS “ 9Rd § 39 TeR & U= &1 ikad
2 R o1 Iotar 8 27 R
(2) ‘9 IR # . B RNEd I @ ukidl &) 7 &1 ToREe “ 39 IRWR | U8 & e af &
oferdt &9 T8 © B
(3) ‘s IR # U B RFd 9 A oF UF Us. & W UREAT &7 & THRIAS “ 39 IR § Us 91 R
9d $7 W $9 TP Us B 4 uREd w6 2 R
(4) “UAP AR<AfAD G X D o8 AT @ x> 1 AT x < —1” B ADRIAD “Ydh dR«dd G X 39 UHR B
fo —1<x<1.“%|

Sol. By using concept of quantifiers
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