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Maharashtra Board Solutions Class 12
Maths
Chapter 1 Mathematical Logic

Exercise 1.1

1. State which of the following sentences are statements. Justify your
answer. In case of the statement, write down the truth value:

j3+4=13
jjx-3=14
1ii.Close the door
Iv.Zero is a complex number
v.Please get me a breakfast
vi.Congruent triangles are also similar
vii. ¥ =X
viii.A quadratic equation cannot have more than two roots.
ix.Do you like mathematics?
X.The sun sets in the west.
xi.All real numbers are whole numbers
xii. Can you speak in Marathi?
xiii. *' =6x=7=0 when *=7
xiv.The sum of cube roots of unity is zero.

xv.It rains heavily.

Ans: (i) As, per the question we have given?+4=13 'which is a statement that is
false. Thus, its truth value is ‘F’.

(ii) As, per the question we have* —3 =14 _which is an open sentence, thus it’s
not a sentence.
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(iii) As per the question we have given, close the door, which is an imperative
sentence, thus it’s not a statement.

(iv) As per the question, we have given that zero is a complex number, which is
a statement and also true, thus its truth value is ‘T".

(v) As per the question, we have given that please get me breakfast, which is an
imperative sentence, thus it’s not a statement.

(vi) As per the question, we have given that congruent triangles are also similar,
which is a true statement, thus its truth value is ‘T".

(vii) As per the question, we have given that ¥ =X which is an open sentence,
thus it’s not a statement.

(viii) As per the question, we have given that a quadratic cannot have more than
more than two roots, so it is a statement which is true, hence, its truth value is
‘T

(ix) As per the question, we have given that do you like mathematics, it is an

interrogative sentence, thus, it’s not a statement.

(x) As per the question, we have given that the sun sets in the west, it is a
statement which 1is true, thus its truth value 1s ‘T’.

(xi) As per the question, we have given that all numbers are whole numbers, it
1s a statement which is false, thus its truth value is ‘F’.

(xii) As per the question, we have given that can you speak in Marathi, it is an
interrogative sentence, thus it’s not a statement.

(xiii) As per the question, we have given that ¥ —6x-7=0when *=7 jtis a
statement which 1is true, thus its truth value i1s ‘T’.

(xiv) As per the question, we have given that the sum of cube roots of unity is
zero, it 1s a statement which 1is true, thus its truth value is ‘T°.

(xv) As per the question, we have given that it rains heavily, it’s an open
sentence, thus it’s not a statement.

2. Write the following compound statements symbolically.

Nagpur is in Maharashtra and Chennai is in Tamil Nadu.
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Ii.Triangle is equilateral or isosceles.

iii. The angle is right angle if and only if it is of measure 90",

Iv.Angle is neither acute nor obtuse.

v.If MBC s right angled at B, then m£A4+m2C =90°

vi.Hima Das wins the gold medal if and only if she runs fast.

vii.* Is not an irrational number but is a square of an integer.
Ans:
(i) Nagpur is in Maharashtra and Chennai is in Tamil Nadu
Assume ¥ as Nagpur in Maharashtra.
9 as Chennai in Tamil Nadu.
Thus, symbolic form of the given statement is ¥ 9 .

(if) Triangle is equilateral or isosceles
Consider ¥ as the triangle is equilateral.

9 The triangle is isosceles.

Thus, symbolic form of the given statement is 79 .

(iii) The angle is right angle if and only if it is of measure 90"

Consider ¥ The angel is at the right angle.

9 as it is measure of 90°,

Thus, symbolic form of the given statement is ¥ 7 9 .
(iv) Angle is neither acute nor obtuse

Consider # as an acute angle.

49 as the angle is obtuse.

Thus, symbolic form of the given statement is* #** 9,
(v) If MBC s right angled at B, then m£A+mZC =90°
Consider ¥ as AMBC s right angle

o as meA+msSC =90°
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Thus, symbolic form of the given statement is ¥ ¢ .

(vi) Hima Das wins the gold medal if and only if she runs fast
Consider ¥ as Hima Das wins the gold medal.

4 as she runs fast.

Thus, symbolic form of the given statement is ¥ 7 ¢ .

(vii) ¥ Is not an irrational number but is a square of an integer.
Consider # as ¥ is not an irrational number.

49 as it is a square of an integer.

Thus, symbolic form of the given statement is * #** 4.

3. Write the truth values of the following:
i.4 isoddor ! is prime.
ii. 04 is a perfect square and 40 is a prime number.
iii.? is a prime number and 7 divides 94.
iv.It is not true that 2~ 3 s a real number.
v.If 3}(5:3’ then 3+5=15
vi.Milk is white if and only if the sky is blue.

vii. 24 is a composite number or 17 is a prime number.
Ans:
(i) 4 is odd or I is prime.
Assume ¥ as 4is odd.
And 9 as lis prime.
Then the symbolic form of the given statement is # ¥ ¢
The truth values of both 7% are F.
[FvF=F]

The truth value of #¥9isF.
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(i) 04 is a perfect square and 46 is a prime number
Assume ¥ as 04 is a perfect square.

And 7 as 46 s a prime number.

Then the symbolic form of the given statement is # ™9

The truth values of both 7% 4 are T.

The truth value of P~4isT. ... \T~F=F]

(iii) @ is a prime number and 7 divides ?4.

Assume ¥ as Jis a prime number.

And 9as 7 divides 4.

Then the symbolic form of the given statement is # "9

The truth values of both 749 are T.

The truth value of PA9is T. .. X AF=F]

(iv) It is not true that 3/ is a real number

Assume # as 2~ is a real number.

Then the symbolic form of the given statement is - # .
The truth values of both * #is F.

The truth value of © PisT. ...[: F=T]

(v) If 3%5=8 then 3+5=15,
Assume ¥ as 3%3=8

And 9as 3+3=15,

Then the symbolic form of the given statement is ¥ 7 ¢,

The truth values of both 7% 4 are F.

The truth value of ? ~9is T, ... [F=>F=T]

(vi) Milk is white if and only if the sky is blue
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Assume # as Milk is white.

And 7 as the sky is blue.

Then the symbolic form of the given statement is ¥ <7 ¢,

The truth values of both 7% 9 are T.

The truth value of 7 < 9is T, ... LT @T=T]

(vii) 24 is a composite number or 17 is a prime number.
Assume ¥ as 24 is a composite number.

And “as 17 s a prime number.

Then the symbolic form of the given statement is ¥ ¢

The truth values of both 7% 4 are T.

The truth value of P¥9is T, ... 1TVT=T]

4. If the statement p, g are true statements and r, s are false statements,

then determine the truth values of the following:
- pv(gar)
i (porg)vir—s)
i (gar)v(=pas)
i (Pg)n(=r)

v mrep)o(-q)
vi.[” pr(~gnr)v(gnar)v(par)]

vii LGP A=)V [(g= p) o (=svr)]
viii.”[{" par)v(s—s=q)|e(par)

Ans:
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Q) pvigar)

Truth values of the given # and 9 is T and truth values of * and ¥ is F.

So,

pv(gar)=Tv(TAF)
=TanF=T

Thus, the truth values of the given statement is true.
(ii) Given (P > 9)v(r=>3)

[p—rq]v[r—}.v]z{T—}T}A{F—}F]
=TwT=T

Therefore, the truth value of the given statement is true.
(iii) Given (97 7)V( PAs)

(gAr)v(~pAs)=(TAF)v(~T AF)
=Fv(FAF)
=FvwF=F

Therefore, the truth value of the given statement if false.

(iv) Given (p=>q)n(: r)

=(pog)a(~r)=(T>T)a(~F)
=Tanl=T

Therefore, the truth value of the given statement is true.

(v) Given U 7 P)>( 4)

(i rep)o( g)=(t Fel)>(0 1)
E“@%T}%F
== F
=F

Therefore, the truth value of the given statement is false.

i) Given - PA( aar)v(aan)v(par)]

Maharashtra Board Solutions www.vedantu.com



http://www.vedantu.com/

Class XII Maths Chapter 1: Mathematical Logic

LIVE ONLINE TUTORING

z:-l:-- ;?A{__th]v{gnr}v{pr‘\?’]]
s[= Tﬂ["*TﬁF}:IV({TA F)v (T~ F))
=[FA(FAF)|v[FvF]

E{F.’\F]VF

=fvF

=F

Therefore, the truth value of the given statement is false.

(vii)Given [[ pag)al: F}:IVI:{{?—PP]—}{: svr}]
=[(: prg)n( r)|v[(e=p)=>( svr)]

=[(: TAT)A(: F)|V[(T>T)>(: FvF)]
=[(FATYAT V[T (T F)]

=(FAT]V(T—}T]

=FvT

=T

Thus, the truth values of the given statement is true.
(Viii)Given: L par)v(s—or g)]e(par)

: [( pAar)v(s—: t]f:l:l‘:—‘r(pnr)

[ TAF)V(F > T) o (TAF)

: [(FAF)VW(F>F)|eF

L (FvT)eT

T e

=F e F

=7
Thus, the truth value is true.
5. Write the negations of the following:

I.Tirupati is in Andhra Pradesh.
ii.3 is not a root of the equation * +3x—18=0

iii.‘éE is a rational number.
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iv.Polygon ABCDE is a pentagon.

v 74355
Ans:
(i) Negation Tirupati is in Andhra Pradesh is, Tirupati is not in Andhra Pradesh.
(ii) Negation of 3is not a root of the equation*" +3x—18=0js = 3js a root of the
equation ¥ +3x—18=0
(iif) Negation of V2 s a rational number¥2 is not a rational number.

(iv) Negation of polygon ABCDE is a pentagon if polygon ABCDE is not a
pentagon.

(v) Negation of 7+3>3 js 7#3.55

Exercise 1.2

1. Construct the truth table for each of the following statements patterns:
i[(poa)ng]>p
ii.{Pf'\ '”1?} >(p-> C{r'}

iii_(PﬁfF}H{l?V"}

iV p —}[= {qf\r}]
v~ PAl(pv~a)rd]

vi.mpo=a)al=g->-p)
Vii.{q —» p)v[wp':—:-qr]

viii.-

i P — [= (g~ f}]

p—}{q—}r}]{—r[[pﬁq}—}r]

X.[;qu}—:-{rnp]

Ans:
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(i) Drawing the table for (p>4q)rg]>p

plalpr=g|(p=a)ng|[(poa)ra|-p
rir| r T T
T F| F F T
Flr] r T 2
Flr] T F T

(ii) Drawing the table for (77 @) < (7= 4)

Pla|:a|lpr: g|p2q|(pr: g)o(p—q)
AFAP: 5 : -
TIF| T T F fa
FIT| F F T F
FIF| T F T F
(iii) Drawing the table for (prg)er(gvr)
plag|r|paglgvr|(prg)e(gvr)
rlirlr| r | 71 T
rlrlel r |1 T
rlelr] F |1 £
TFIF] F | F T
Flrlr|l F | T "
FlrlrFr| F | T I3
FlElr| F | T E
FlElr| B | F T

(iv) Drawing the table for P—[: (g¢ar)]
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plalrlgnar|:(gar)|p=[: (gnr)]

rlrlr| T I &

T|T|[F| F T T

T Flr| F T T

T FIFl F T 7

Flrlrr & 7

Flr|r] F T 7

FlElT] F T 7

FlE e w T 7

(v) Drawing the table for ° pAl(pv: a)nd]

plg |- Pl g|pv: g {pv: q)nq pn[{pv: q],\q]
T|T| F | F T T -
T|\F| T | T T I3 a
FlT| F | F F 7 =
FIlF|l T T T I P

(vi) Drawing the table for

{: p = q]n[: g = p)

prlgl: pl: g P> g g—> pl( po g)alt g p)
I' | T I I ' A I
|\ F| F T T F F
F|T i F F A F
FlF| T T i ' i

(vii) Drawing the table for (4 > #)V( P 4)

(viii) Drawing the table for

Maharashtra Board Solutions
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plal: pla—=p|: poqg|lg=p)v(: peoqg)

rir| F T F T

TIFl F T T T

Flr| r F T T

FIF| T T F T
[p—}(q—}r}]H[{pAq]—}r]
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plaglr|lgor|poalgor)| prg | (parg)or [p—}(q—:-r}]{—}[(pnq}—w]
Tr|\T|T T T T T T
r|\T|F ¥ F T F T
T F|T T T ¥ T T
T \F|F T T ¥ T T
FlrT T T g 1 T
Flrlr] F T F 1 T
FlF|T T T ¥ 1 T
FIF|F T ' ¥ 1 T

(ix) Drawing the table for * > (nn)]

Plg | r |g~r (qﬁr) p—)-I:: (q/\r'):l
r|\Tr|r T F ¥
r |\ 1T |~ F 1 i
r | F T F I T
T | F | F F A T
P T | r T o T
VRN I A Y S I I T
T F A T
F | F | I I A

(x) Drawing the table for

(pv: g)=>(rap)

pla|r|:qg|lpv: g|lrap|(pv: q)—>(rap)
rlr|r| F | T T T
r|r|F| F | T F 3
T F|T| T T T T
r[F|F| T T F F
Flr|T| F | F F T
FlT|F[F | F 3 T
FlrElr|r T I3 3
FlF|F]| T T F F

2. Using truth tables prove the following logical equivalences.
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| Prg=(pva)at p
(1> (pva)v(ic prg)= p
m. Pea= [(pva)a: (prg)]
v P a=p)= po(pog)
v (Pva)or=(por)a(g->r)
vy P arr)=(p—>q)n(g—r)
vt PAavr)=(pag)v(par)
vin L (pva)v(pvg)|ar=r
Ix.: (Peg)=(pat g)vign: p)
Ans:

(i) . pag=(pvg)a: p

1 (27 3 4 5 6
pla|: p|: paq|pva|(pva)a: p
r|r| F F T F
T|F| F F T F
Flr|r T T T
FIF| T F F F

So, columns 4 and © are identical.
L pag=(pvg)at p

(ii): (pvg)v(: prg)= p

1 [2] 3 | 4 5 6 7
plal: plpval: (pva)|: prg|: (pva)v(: prg)
rlrlr |1 F F F
TIF|F | T F F F
Flrlr |1 F T T
FIF| T | F T F T
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So, column *and 7 are identical.
C(pvg)v(c prg)= p

(iii)’p g = [{pvq]n: I[pnq}]

112 3 4 5 6 7 3
plalpeqa|pvalprgl|: (pva) [(pra)r: (prg)|: [(Pva)a: (prg)]
rlrl T T T I3 F T
el F T F T T F
Flr| F T I T T F
FIF] T F | F T F T
So, column *and ®are identical.

pegs= [(pvq]n: {pmq]]

iy?>a>2)= po(r—9)

1[2] 3 4 5 6 7
plaglg=p|p=>(ag—=p)|: plr—=g|: pPo(p—9)

TIT| T T F | T T

TIF| T T F | F T

Flr| F T T T 7

FIF| T T T T 7

So, column 4and 7 are identical.
p=(g=>p)= po(p—q)

V) {pvq)—}ra(p—}r}a{q—}r]
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plalripvg({pvg)or|por|gor|{(por)alg—or)
r\r\|r T T T T T
|\ Tr|Kr T g I I I
i r T T I i T
F I S I £ M T f
LT T T T T T T
T KT F T F F
FlF|T F T T T T
FlF|F T T T T T

So, column *and ¥identical.

(pvg)or=(por)a(qg—or)

(vi) po(gar)=(p—og)r(qg—>r)

1123 5 r 7 8
plal|r|gnrr|pa(gar)|pog|por|(pPog)a(p—r)
7 \T|T T T i T '
'\ T|F)| F F T F F
T \F|T ra F g T F
'\ Fl|F | F I I I F
FIT|T T T i T T
FIT|F| F T T T T
FI\F|T| F T i T T
FI\F|F| F T T T T

So, column Jand ®are identical.
po(gar)=(p—q)n(g—r)

(vii) prlgvr)=(pag)v(pnar)
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1/2]3] 4 5 6 7 8
plaglrgur|palgvr) pag | prr|{prg)vipnrr)
rir|r| r T T T T
riri{rF| r T T I3 T
riFlr| r T I T T
rirFlr| F F F | F F
Flrlr| r F F | F 3
FIT|F| T F F | F F
FlElr| T F F | F F
FIF|F| F T F | F F

So, column 2and ®are identical.

palgvr)=(pag)v(par)

(Viii)[: {pvq}v{pvq]]hrsr

1{2]13] 4 5 6 7
plalr|pval: (pva)|: (pva)v(pva)|[: (Pva)vipve)]nar
rlr|r| T F r T
T|T|\F| T F 7 F
T|F|T| T F 7 T
T|F|F| T F 7 F
F|\T|T| T F T T
FlT|F| T F 7 F
FlrElr| F 7 7 T
F|\F|\F| F T T F

So, column *and 7 are identical.

[: [pvq]v[pvq}]x&rar

(iX): (perg)=(pr: g)vign: p)
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112 3 4 5 6 7 8 9
plal-r|ialpeql (poq)|prtqlan: pl(prt g)vign: p)
r|\r|Fr|Fr T I F I F
r\F| F |1 F 1 T / r
F|T| T | I F 1 F 1 r
F|F| T 1 T 5 F I F

So, column ®and ?are identical.

Cperqg)=(prt g)vigna: p)

3. Examine whether each of the following statement patterns is a tautology

or a contradiction or a contingency.
i (prg)—>(qvp)
i(pog)o( prg)
i [ G paog)]va
i L(poa)ra]>p
yL(poa)a: g]>0 p
vi(peaalp— q)
vii,, (anp)ng
il 909
(¢ poa)a(par)
(oG avn]e [po(gor)]
Ans:

i)7ra) > lavr)
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pla|prglagvp|(prg)=>(gnp)
r|r T T T
TiF| F T T
F| T F T T
FIF| F F T

In the last column of the truth table mentioned above all the entries are T.

So, (Pra) > (avp)ig a tautology.

(ii){'” >qg)e(: prg)

pla|: plp—q|: pvg|{p—=q)e(l pvg)
rir| F R T T
TI|F| F F F T
Flr| T T T T
FIF|T T T T

In the last column of the truth table mentioned above all the entries are T.

g, (Pale{: Pag) @ tautology.

(iii) [: (: pn: q}]vq

plgl: plig|: palog|. {: Pl q} [: (Z P q}jl‘v“ )
r\17)| F F F T T
T|F| F T F T T
F|\T| T F F T T
FlF | T T T F I

In the last column of the truth table mentioned above all the entries are not T
nor F.

So, G qr)]Wis a contingency.

(iv)[{P —>q)ag|—op
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plalp=ql(poa)rg|[(poa)rg|—p
r|\r T T T
T|F F F T
F|T T T F
Fl1F T F T

In the last column of the truth table mentioned above all the entries are not T
nor F.

So, [(P>a)rg]>p IS a contingency.

V) (p—>q)n: gl p

Pplgl: plig|p—>q (p—}q)nt q I:[p—}q)ﬁ: q]—:-: f 2
r\r\| F F T F T
F|\F| F T F F T
F|\T| T F T F T
FIF| T I I 7 r

In the last column of the truth table mentioned above all the entries are T.

So, Sl B pisatautology.

iy (PP )

plal|: glpeg|lp—= qgl(peg)alp— q)
rir|rFr| 1 ¥ F
TIF|T F T F

Flr| F| F T F
FIF|T T T T

In the last column of the truth table mentioned above all the entries are not T
and nor F.

S0, (PP d)is contingency.

(Vii): (: grp)rg
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plgl. gl gap|. (.‘ qr\p} . {: qnp]hq
I F I I I
rfyFi| T T F F
F|T| F F T T
FIF| T F T F

In the last column of the truth table mentioned above all the entries are not T
and nor F.

S0, (47PN a contingency.

(Viii){',M: g)e(p—q)

plal:q|priglp—oq|(pr: g)eo(p—q)
r|r| F F T F
TIF[ T T F F
FIT| F F T F
FIF|T F T F

In the last column of the truth table mentioned above all the entries are F.

So, (PRGBS B, - ontradiction.

(ix) (: pog)a(par)

plglr|: p|: po2q|lpar|(i p=2g)a(par)
r|\r|\r\| F T r T
rir|r| F T F F
e r F I i T
AEEE 7 F F
T Y A Y ! i F a
FI\T|F| T T F F
FIF|T| T F F F
FIF|IF| T F F F

In the last column of the truth table mentioned above all the entries are not T
nor F.

S0, U P2 (PAT)is contingency.
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(x) [p—:r{: qu}]{—r: [;}—r{q—rr]]

=
—
-

p{g=r) ] :p—b[.q—rr':l: :p—&{: qw‘r']:H‘. :p—>[.q—}r}:
T F F
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=5
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p gur)

”
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1
1
7
F
§
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f

e e el e e e
[ L L R R I .

I
!
[
!
T
T
!
!

~| === ===

In the last column of the truth table mentioned above all the entries are F.

So, P2 avn)]o: [po(aon)] is a contradiction.

Exercise 1.3

A4=13,5,7,9,11,12]

1. If determine the truth value of each of the following.

i. v € 4dsuch that *—8=1,

i, Vr € 4.5+ Xis an even number.
iii. ¥ € 4such that + <0,
iv. "= 4.Xjs an even number.

Vi.":f.re A2x+9>14

AnNs:

(i) If , S0 it is seen clearly that *—9 = 4 satisfies *~#=1Thus,
the given statement is true and the truth value is T.

A=13,5,7,9,11,12]

(i) If 4={3,57.9,11,12] , 50 ¥ €43 +X s an even number for each, thus it’s true

and the truth value is T.
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. = 5 1 - . rd -
(iii) 1 (3:5.7.9.11,12] ,s0 there isno *€4sp, ¥ <0 hence the statement is

false and the truth value is F.

3,5,7.9,11,12} y=3edx=5cdx=Tedx=9cdx=1led

(iv) 1f 4 =1 50
satisfy that* is an even number, hence the statement is false and the truth value
is F.

A=13,57,9,11,12} - - : :
(v) If 3.3 I so ¥=11€4and also *=12= 4 which shows 3x+8>40

Hence, the given statement is true, and the truth value is T.

3,5,7,9,11,12}

(vi) If 4= { o, ¥€4:2x+9>14 Thys the given statement is true and

the truth value is T.

2. Write duals of each of the following.
i pv(gnar)
i P n(gnar)

iii.{;:rvq}n{rvs}

v Phl g

V.[: pvg)a(: ras)

vi- ;:m(: ga(pvg)a: r)

Vii.-: {pvq}]n[ﬁv: (gn: s‘]]

Viii.ﬁ'v{pn{an)}

i - pvigar)nat
X.{pv.r,rjvc'

Ans:
(i) The dual pattern of pv(gnr)is pravr)

(ii) The dual pattern of prlanr)ig pv(gvr)
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(iii) The dual pattern of (7Y 9~ (rvs)jg (Prg)viras)
(iv) The dual pattern of #*+ 9ijs P¥: 4

Dopag)v(s rvs)

(1 pvg)nl: i'n.':]lis (:

(v) The dual pattern of

pr‘n('. grlpvg)a: r); ;:w('. gvipag)v: r)

(vi) The dual pattern of : IS’

(vii) The dual pattern of B FeaiHlzos e 9l IS
E {pnqﬂvl_;m: (g : s]]

ﬁ'v{p A(q.ﬁ.")} Fh{.ﬂ ﬁ(‘-’i‘m']}

(viii) The dual pattern of IS

_uvl[an}ar . pn(qu]vc

(ix) The dual pattern of : IS

(x) The dual pattern of (Pvalvec (pAg)at

3. Write the negations of the following.
j x+8>11gp ¥—3=6
ij 11<15gnd 25>20
ii.Quadrilateral is a square if and only if it is a rhombus.
iv.It is cold and raining.

v.If it is raining then we will go and play football.

vi.\E IS a rational number.

vil.All natural numbers are whole numbers.
viii, V7€ Non® 142 s divisible by 4.
ix. X €N sych that *~17<20,
Ans:
(i) x+8>11gp y—3=0

~3=6

Assume *+8=1lgs Pgnd ¥ as 9,
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So, the symbolic form will be #¥ 9,

As. (pva)=: pri g , then the negations of the statement is,

x+8>1ljg x+8%11gng _1-‘—3=l5is _1-‘—3=.“'-l5_

(ii) 11<15 and 25=2

Assume Pas!!<15gnd 9 a5 25> 20

So, the symbolic form will be 79,

As,t (PrO)= PV 4 e negation of the statements are
11<15jg 11#155ng 25>20jg 25£20

(iii) Quadrilateral is a square if and only if it is a rhombus
Consider # as quadrilateral is a square and ¥ is a rhombus.

Thus the symbolic form is # <*9so, ° (ZEa)sip: 7)vigaplE

The negation of Quadrilateral is a square if and only if it is a rhombus is
‘quadrilateral is a square but it is not a rhombus or quadrilateral is a rhombus
but it is not a square.

(iv) It is cold and raining.
Assume ¥ as it is cold and 7 as it is raining.

So, the symbolic form is # 9.

Thus, ° (Prg)= pv: g so, the negation will be ‘it is not cold or not raining.

(v) If it is raining then we will go and play football
Assume ¥ as it is raining and 7 as we will go and " as we play football.

Thus, symbolic form is * .

As, s Lpolann)]=paz (grr)=(palanr) , hence the negation will be ‘it is

raining and we will not go or not play football.

(vi) Y2 is a rational number.

Maharashtra Board Solutions www.vedantu.com 24



http://www.vedantu.com/

Yedantiv

Class XII Maths Chapter 1: Mathematical Logic HIVE onimE TuTemine

The negation of the statement will be V2 is not a rational number’.
(vii) All natural numbers are whole numbers.

The negation of the statement will be ‘some natural numbers are not whole
numbers’.

(viii) e N +n+2 s divisible by 4.

The negation of the statement will be ‘=" €~ such that n’ +n+2js not divisible
by 4.

( iX) dxe N such that x=17<2( .

The negation of the statement will be ¥* € V-x =173 20

4. Write converse, inverse and contrapositive of the following statements.
i.If ¥<¥then ¥ <V (neR),

I.A family becomes literate if the woman is literate.
iii.If the surface decreases then pressure increases.
iv.If voltage increases then current decreases.

Ans:

(i) Assume ' will be x<px <y

Thus, symbolic form is =# 79,

Converse will be =4~ 7 so, = <" will be* < .
Inverse will be = P4 P =>4 jf *# Vthen* # 7
Contrapositive™ 977 P4 if ¥ ¥ then*? 7
(ii) Suppose ¥ will be the family is literate.

9'Will be a family become literate.

Thus, the symbolic formis # 79,
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Converse will be 97 # so, if a family becomes literate then the women in it is
literate.

Inverse will be: # " 9 if the woman in the family is not literate, then the
family does not become literate.

Contrapositive:* 97 P so if a family does not become literate, then the
women in it are not literate.

(iii) Assume ¥ as the surface decreases.
49 as the pressure increases.
So, the symbolic form is# 79,

Converse will be? — # | so if the pressure increases, then the surface area
decreases.

Inverse will be: 7" 9 so if the surface area does not decrease, then the
pressure does not increase.

Contrapositive will be © 47 7 so if the pressure does not increase, then the
surface area does not decrease.

(iv) If voltage decreases then current decreases.

Assume ¥ voltage increases.

49is currently decreasing.

Thus, symbolic form will be # ¢

Converse will be? = # | so if current decreases, then voltage increases.

Inverse will be* ¥ 7 9 so if voltage does not increase, the current does not
decrease.

Contrapositive will be - 97 ¥ so if current does not decrease, so voltage
does not increase.

Exercise 1.4

1. Using rules of negation write the negations of the following with
justifications.
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g p
G PAT 4
PV

IV.(PV Dog)ar

L P2 a)

D (prg)vipv: q)

(pv: g)=>(pa: q)

(: pvi g)vipa: gq)

Ans:

(i) As per the question it is given * 9 ¥ so negation of * 97 7 is
=T Ly - (negation of implication).

(ii)As per the question given equation is #** 4 so, negation of "+ 4 will be

- {pri @)= pvi (© 9) (negation of conjunction) and = 74 (negation of
negation).

(iii)As per the question the given equation is " 4 so, negation of #¥* 9 s
N p A ‘”)(negation of disjunction) and = # ¢ (negation of
negation).

(iv) As per the question it is given that (v @)nrgy negation of (pv: g)rrig

: [(;Jv'. Q}AJ‘]E] (pv: g)v:
:['. pac: q]]v:
negation).

' (negation of conjunction) and

" (negation of disjunction) and JE e (negation of

pv: q)

(V)As per the question it is given that 7 s, negation of ¥ = PV 9)

iS: [p—r[_:w: q}]zpn: (prt p)
=pall pa:

(negation of implication) and

=pal: paq)

(- a)] (negation of disjunction) and (negation of

negation).
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(vi)As per the question the given equation is - (79 {7V @) g5 negation of

D (pag)vipv: q]wi”be: |_: (prg)vipv: q}-‘:: |_: {pm:;ﬂn: (pv: q)

(negation of disjunction) and =(prg)al: ‘”M}(negation of negation).

(vii)As per the question it is given that (7" 9) 2 (P** @) 54 negation of

(pvi g)=>(pn: (”Wi”be: [[,ﬂvi qg)=>(pv: ff}]and =(pv: g)r: (pr: q)

(negation of implication) Jipve s (s o) (negation of conjunction) and
=(pv: a)n PV 4) (negation of negation).

(viii)As per the question it is given that O PV a)v(prs )y negation of
(0 pvi g)vipa: ‘ﬂwillbe: [[ pvi gq)v(pa: q}]and

= (0 pvi @)t (P15 4) (negation of disjunction) and

G o)A G a)]al v dlegation of conjunction) and

=(Pra)A( PV4) (negation of negation).

2. Rewrite the following statements without using if.. Then.

I.If a man is a judge then he is honest.

11.1f 2 is a rational number then ¥2 is irrational number.

nif - 3=hen 7 i divisible by * 2.
Ans:

(i) Writing the given statement without using if and then the given statement is
if a man is a judge then he is honest so, » 7= "4 then, the statement will be
A man is not a judge or he is honest.

(if) Writing the given statement without using if and then the given statement is
if 2is a rational number then ¥2 is irrational number then the statement will be
2 is not a rational number or V2 is an irrational number.
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(iif) Writing the given statement without using if and then the given statement is

it /(2)=%then /(*)s divisible by (x-2) so, the statement will be 12)#0,

fx) {.T—E].

r
is divisible by

3. Without using truth table prove that:
I.PH'-TEU«"“G’]V(T AL q)
Jpva)a(pvi g)=p

m[;}nq}v{: pag)vipa: g)=pvyg

IV.: [{Fv: g)—>(pna: q}]:{pv; g)n(: pvq)

Ans:

(i) Without using truth table proving perq=(prg)v( pat gq)

So, the left hand side will be = 7 <74

=(r©a)7(4 9 P) giconditional law)

=(: pvg)alt qvp) (Conditional law)

=1 pa(t gvp)]vlan( ‘”*””(Distributive law)

=L paz v pap)]vl(an: 9)v(a7P)] pistributive law)

=[(: prt q)VF]v[Fv(gap)] (Complement law)

== prt @)v(a7P) (gentity law)

=(: prt g)vipng) (Commutative law)

=(prg)v(: prt q) (Commutative law)
Hence, LHS = RHS |

(i) Without using truth table proving (pvg)a(pv: q)=p

So, left hand side will be = (7V9)~(Pv: 4)
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=pvigr: q) (Distributive law)

=¥ (complement law)
= 7 (1dentity law)

Hence, LHS = RHS

(iii) without using the truth table proving (P9 Pra)vipa: a)=pvg

So, left hand side will be = (ZA9)V( pag)v(pa: q)

=[(pv: p)ag]v(pr: q) (Distributive law)

=(Tag)v(pn: ‘”(Complement law)

=9 (P 9) (identity law)

=(9vP)~(9v: 9) Distributive law)

=(qvp)aT (Complement law)

=4V P (|dentity law)
= PV4 (Commutative law)

Hence’ LHS = RHS

(iv) Without using truth table proving

: [{pv: g)—>(pna: q}]z[pv: g)al: pvq)

So, left hand side will be 5 LERe) o (2]

=(pv: g)nt (prt q) (Negation of implication)

=(pv: q)al: pv: (: t5"}](Negation of conjunction)

=(pv: g)al: pvq) (Negation of negation)

Hence, LHS =RHS
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