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)

The required Venn diagram of given statement is given below

Cl
(a)
Ve AV~ q)

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

= p V 0 (complement law)

= p (0 is identify for v)

(9

We have

p2>q=~pVq
and,~q-o~p=~(~qQ)V~p=qV~p=~pVqg=p-gq
(9

We have,

p—=>q=~pVq

“po~qE~pV~q=~(pAQ)

So, option (a) is not correct

~pV~q=~(pAq)

So, option (b) is not correct

~@-o~q@ =~ (~pV~a)=pAg

So, option (c) is incorrect

(b)

Some triangles are not isosceles.

U

(@)
~@VveVvi~pAq)
=(~pA~qQV(~pPAQ)




=~pA(~qVqg) =~pVt=~p

(b)

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

()

By truth table

Pl q|~q

Hence, it is neither a tautology nor contradiction

(d)

We have,

p—=>q=~pVgq

s~ (vpo @ E~ (VY E~pA~g

(d)

~(PVq =~pA~q

-~ 7 is greater than 4 and Paris is not in France.

(9

From the truth table of p < g itis evident that p < g is true when p and q both are true or
both are false

& p © ~q is true when p is false and ~q is false

i.e.pis false and q is true

(b)

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

Its negationis ~(p Aq) =~pV~q

Hence, paris is not in France or London is not in England.
(b)

(0= q)A(g=>p)meansp < q
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(<)
(~PADA~q=~pA(@A~q)=~pAc=cC
(<)

p A ¢ means Mathematics is interesting and Mathematics is difficult
(@)

Truth Table

plq|r pA | (~p | (pA~T)
~ LgPU e
(~pVq)

SR IR Sl R R
= =] T
Rl I >

F
T
F
T
F
F
F
F

R

Hence, (p A~ 1) - (~pV q)isF.
Whenp =T,q =F,r=F

(a)

By truth table

plq|p (»
Vq

It is clear that (p V q) V~ p is a tautology

()

Let p: Two triangles are identical

q: Two triangles are similar

Clearly, the given statement in symbolic form is p = gq.

-~ Its contrapositive is given by ~q = ~p.

ie, If two triangles are not similar, then these are not identical.




(@)
Vv A@Vr)=pV(qAT)
()

Truth table

plq|~DP (~q
ADp)
Aq

F
[t is clear from the table that last column have all true values. Hence option (c) is correct

(b)
Letp = 2 is prime
and g = 3is odd
Given,p — q
Negation of p = qis~ (p = q)
= pA~q
= 2 is prime and 3 is not odd.
(a)
P ~p|~q ~p |(~p |(~p
Vg |vVa) |Va)
A~q | A~q

-p
T T T F T

(@)

Since, switches a and b and a’, b’ and ¢’ are parallel which is denoted by a A b and a’ A b' A

¢’ respectively

Now, (a Ab),cand (a’ Ab" A c") are connected in series, then switching function of

complete network is

(anb)vev(a Ab' Ach)

(b)

The negation of g V~ (p A1) is given by

~{gv~@Ar)}=~qA(AT)

(d)

(~pANq@)V~q=~qV (~pAq) (ByCommutative law)

=~qV(q@Aq~p) (ByCommutative law)

=~ qV q(~ q V~ p) (By Distributive law)

=~ (qAp)

=~ @A)




T
F
F

F
[t is clear from the table that
~[(eAg) > (~pVq)]

is a contradiction.

(c)

Plants are living objects is not a statement.
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()
We know that the contrapositive of p = q is ~ ¢ =~ p. Therefore, contrapositive of (~ p A q) =~
ro~(~pAg)or,r > pV~q

(d)

From the table
~pAq=~(q=Dp)

(b)

Clearly, pA@Q) AT =pA(qAT)
(c)

The symbolic form of given statementis ~ (p V q)
(a)

@ADA(~ (VD)

=(PAODA(~pA~q)

=qA(PA~DPIA~Qq

=EgACNA~=cC

So, statement in option (a) is a contradiction

(b)

p ~p|~q ~p | (@
Ag | A~q)
A
(~p
Aq)
F

F
F
F




It is clear from, the table that (p A ~q) A (~p A q)is a contradiction.
(d)

Since p is true and q is false

~ p = q has truth value F

Statement r has truth value T

~ (p = q) Ar has truth value F. Also, (p = q) A~ r has truth value F
p A q has truth value F and p V r has truth value T

~ (pAq) A(pVr)hastruth value F

As p A r has truth value T. Therefore, ¢ = (p A1) has truth value T
(b)

Dualof (x'Vy" ) =xAyis(x'Ay')=xVy

(@)

We have,

(~pVv~q@)V(@V~q)=~pV(~qV(p V~ Q)
=~pV({@V~q)=(~pVp)V~q=tV~q=t

(b)

~@PVV(~pArq)

=(~pA~V(~pAQ)

=~pA(~qVaq)

=~p

~p
Aq

F
T
F
F

It is clear from the table that columns 8 and 9 are not equal, ie, ~ (p V q) is not equivalent to(~ p) V (~ qf.
Hence, option (e) is false statement.
16 (c)

peoq | ~[peoq]
T F
F T
F T
T F
[t is clear from the table that, it is neither tautology nor contradiction.
(<)
Consider the following statements:
p : We control the population growth
q : We become prosper
The given statement is p = g and its negation is p A~ g
i.e. We control population but we donot become prosper
(<)

Mathematics is interestring is not a proposition.

9
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)

All teachers are scholars

@

(b)

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

We have,

~{pVv(~pVvae}
=~{(pv~p)va=~(tVvg =~t=c

Also,

@A~ A~p=(PA~pA~q)EcA~q=c
So, option (a) is correct

(9

~{gv~@Ar)}=~qAr(pAT)

(a)

We have,

~(p)=p

w~(~p)epEpep

Hence, ~ (~ p) « p is a tautology

(a)

The contrapositive ofp = qis~q »~p

So, the contrapositive of 2x +3 =2 - x # 4is
x=4->2x+3+#9

(b)

Let p: It rains, q: [ shall go to school

Thus, we have p = q

Its negation is ~ (p = q)ie,p A~ q

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




(d)

We know that p—q is false when p is true and q is false. So, p—(qVr) is false when p is true
and qVr is false. But, gVr is false when g and r both are false
Hence, p—(qVr) is false when p is true and q and r both are false
(a)

Given that

p: Ram is smart

q:Ram is intelligent

The symbolic form of "Ram is smart and intelligent." is (pAq)

(9

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

-~ This is not a proposition

(b)

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

(9

We know that

p—q=~pVq and g=p=~qVp

~peq=(~pVg)A(~qVp)

~(peq)=~(~pvq)V~(~qVp)

~(peq)=(pA~q)V(gA~Dp))

(d)

~(~p—q)=~(pVq)=~pA~q
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(d)

We know that p — q is false when p is true and q is false. So, p = (q vV r) is false when p is
true and q V r is false. But, g V r is false when g and r both are false
Hence, p — (q V r) is false when p is true and g and r both are false
(@)

Given that

p: Ram is smart

q:Ram is intelligent

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

(c)

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

- This is not a proposition

(b)

By definition, the inverse of implicationp = qis~p -~ ¢q

()

We know that

p—>q=~pVqandq>p=~qVp
“peq=(~pvaAr(~qVp)
~Peq=~(~pVgyV~(~qVp)
~Pe=@A~V(qA~D))

(d)

~(~p->@=~ PV =~pA~q

()

We have,

peoqE~pVq

~@eqVvrq

=(~pVvaVvpAr~q)

={(~pvaVpIA{(~pVq) VvV~ q)}
={(~pvP)VaiA{~pV(qV~q)}




=({tVgA(~pVi)

=tNAt=t

(a)

‘If a man is not happy, then he is not rich’ is written as ~p — ~q.
(©

Clearly,

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

We have,

~(~pep=perp

So, ~ (~ p) & pis always true. So, it is a tautology
We know thatp - g =~p Vg
“SpAP-o@EpA(~pV = (@PA~P)V(PAG)
=cvV(pAqQ =pAq

~pA(p—-q) —p=pAq— pwhichis atautology
So, option (c) is false

(a)

By De’Morgan’s law, we have

~(®Vaq =~pA~q

(9

Clearly, statement in option (c) is false. So, it has definite truth value. Hence, it is a
proposition

(b)

Let p: A number is a prime

q: Itis odd

Given proposition is p — q its inverse is ~q = ~q.
ie, If a number is not prime, then it is not odd.

(©

Given, p:Ravi races, g: Ravi wins

~The statement of given proposition ~ (p V(~ q))
Which is equivalentto ~ p A g.

"It is not true that Ravi races or that Ravi does not win."
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()

Contrapositiveof (p VvV q) = r
is~1r-o~{@PVqQ =~1->(~pA~q)
(d)

The symbolic form of given statementis p © q
(b)

p = q is logically equivalentto ~ g >~ p
~ > e (~q=>~p)

[s a tautology but not a contradiction

(d)
~(pA(@—~T1))=~pV~(q—~T1)
=~pV (@A~ (~7))

=~pV(qAT)

(o)

The required venn diagram of given statement is

(©

The truth table that of p — q is as follows:

pP—q
T

T
F
T

(c)

P : There is rational number x € S such thatx > 0
~P : Every rational number x € § satisfiesx <0
(a)

~@EVPVEpAQ =(~pA~@QV(~PAQ)
=~pA(~qVq)=E~pAt=~p




q
T
F
T

F
From the table ~(p = q) = p A (~q)

~ All the values are same.

(d)

For the given circuit, Boolean polynomialis (~p Aq) V (p V ~q).
(b)

We have,

po~pE~pV~p=~pand~p-o>p=pVp=p
“@-o~pA(~pop)E~pAp=Ec

(d)

p = (~ pV q) is false means p is true and ~ p V q is false

= p is true and both ~ p and q are false

= pistrue and q is false

()

~(~p—q) =~pA~q

(d)

The contrapositive of p -~ q is

~(~q)->~porgq »>~p

Also, converse of g >~ pis~p = q.
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(d)
~ p:4is an even prime number.
q: 6 is a divisor of 12
And r: the HCF of 4 and 6 is 2
~ ~pV(qAT)is true.
(b)
The switching function for the given networkis (p AqVr) Vit
(9
We have,
peq=@->q9)A(G—p)
=(~pVg@A(~qVp)
s~ peq)E~(~pVaV~(~qVp)
=(PA~q)V(qgA~D)
(b)
The inverse of (p A~ q) = ris
~(PA~q)o~r
=>(~pvqg) ->~r
(a)
~+ Switches x and y' are connected parallel which is denoted by (x A y")
Similarly, y and z'and z and x’ are also connected parallel
Which are denoted by (y A 3") and (2 A x") respectively
Now, x Ay’,y Az" and z A x’ are connected in series. So, switching function of given
network is
(xAY)VAZ)V(aAX")
(d)
S@,q,r)=(p) VI~ (@Ar)]
=(~p)V[~qv~r]
=S (~p,~q,~r)=pV(qVT)
(b)

Some triangles are not isosceles




-~ Statementp — (q — p) is equivalenttop = (p V q).

(a)

* p: A man is happy

and g: A man is rich

'If a man is not happy, then he is not rich' is writtenas ~ p =~ q

()

Itis clear that (p V q) V~ p is a tautology.
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p>
F
T
T
F

Both statements p and q are true
SO p=>q and g=p
p<=q

When p and g both are true then

~(p — q) and (~p v ~q) both are false

i.e.~(p > q) < (~p v ~q) is true

when p and q both are false then

~(p — q) is false and (~p v ~q) is true

i.e.~(p > q) < (~p v ~q) is false

Hence ~(p — q) <> (~p v ~q) is neither tautology nor contradiction.

p—(gvr)isfalse
= pistrue and (q v r) is false
= pistrue, g and r both are false
i.e. p— (qvr)isfalse when truth values of p, g, r are T, F, F resp. otherwise it is true.

. Letp, g, r be the three statements such that
p:x=5 q:y=-2 and r:x-2y=9
Here given statement is (p A q) — r and its contrapositive is ~r—>~(pAQ)
ie. ~r>(pv~q) ie ifx—-2y=#9 then x=5
or y=#-2

12. Let S(p,q)=(p v ~0) A~P
= S(p,~g)=(-pva) Ap




Now  S*(~p,~q)=(~pAQ)vp
and ~S(p, q) =~[(p v ~q) A~p]=~(p v ~A) v p
=(~prq)vp

Hence S*(~p, ~q) = ~S(p, q)
(pAQg)v(gar)isfalse

= (pAQq)and(q A r) both are false

= pand r both are false or q is false.

otherwise (p A Q) v (q A 1) is true

18. The negation of “’Everyone in Germany speaks German’’ is - there is at least one person in Germany who does
not speak German.

20. ~(p > (@ A1) =pAa~(@AT)
(. ~(p—>aq)=pnr-0)
=pA(=qv-r)
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g ~p=~(-q)v~p (- p—>0=~pva)

(by commutative law)
(-p—>a=~pvq)
Hence p—>g=~gq—>-~p

Let p, g, r three statement defined as
p : a number N is divisible by 15
g : number N is divisible by 5
r: number N is divisible by 3
Here given statementisp — (Q v 1)
Here negative of above statement is
~P->@vn)=pa(=(@@vr)
=pA(~qa~T)
i.e. A number is divisible by 15 and it is not divisible by 5 and 3.

T R)-~T

(FF)F
FF
F

(~pv-~a)v(pv~0)
(~pv~q) v (~q v p) (by commutative law)
~p v [~q v (~q v p)] (by Associative law)
~p v [(~q v ~0q) v p] (by Associative law)
~pv(~qvp) (-pvp=p)
~pv(pv~q) (by commutative law)
(~pvp)v~q (by Associative law)
= tv~q=t tisatautology
Hence (~p v ~q) v (p v ~q) is a tautology.




17. -

(p A Q) > pisfalse
= (pAQ)istrue and p is false

which is not possible

so (p A Q) — pisalways true i.e. it is a tautology.

[(pApP) = al=> p=(p—>q)—>p (" pApP=p)
when p is false and q is true (or false) then
(p—>q)istruei.e. (p — q) — pis false

Hence [(p A p) — q] — p is not a tautology.
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p — (q— p) is false
= p is true and (g - p) i false. which
possible.

So p— (q— p) is always true i.e. it is a tautology.

again  p— (pvq)is false
p is true and (p Y% Q) i false. Which
possible.

So p— (pvQ)isalways true i.e. it is a tautology.
Hencep—> (q—>p)=p—>(pva)

Given rr~p<q
statement-1 r=qvp
statement-I1 r=(p< ~q)

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

Hence Statement-I is false and Statement-11 is true.

statement-1 @  ~(p<> ~Qq) is equivalent to p<>q
statement-1l :  ~(p<> ~q) is a tautology.

T/T| F T F T
TIF| T F T F
FIT| F F T F
FIF| T T F T

Hence statement-1 is true, statement-2 is false.




Given and

p = There is a rational number x € S such that x > 0
then ~p : Any rational number x e S such that x0
i.e. ~p : Every rational number x e S satisfy x <0
Given Statement :

(Pr~1N<q

Negations of p < q are

~(p<=0),~(@<p),

~peq and ~gep

Hence negations of given statement

are ~(qepPa~r) and ~(paA~1N<q

[PA(p—>a)]—>q
[PA(pva)l—qg
[(pA~p) v (pAd)]—q
[cv(prg]—q

= (pAQ)—>q

= ~(pArg)vq

= (-pv-ag)vq

= ~pv(@v~0q)

= ~pv (t) = tautology

~Sv(~raS)

~r ~rAS ~S ~SVv(ETraS)~-Sv(Fra>»)

- (pA~g)vav (~pAQ)
=[pvaa=qvalv(-paq)
=[(pva)atlv(~pAq)
=(pva v(-pra)
=[(pvav-pAPvava)]
=(tvaa(pva=ta(pva=pvq
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