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Maharashtra Board 12th Maths Chapter 1, Class 12 Maths Chapter 1 solutions
Ex 1.1
Question 1.

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

(i)5+4=13.

Solution:

It is a statement which is false, hence its truth value is ‘F’.
(i) x -3 =14.

Solution:

It is an open sentence, hence it is not a statement.

(iii) Close the door.

Solution:
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It is an imperative sentence, hence it is not a statement.
(iv) Zero is a complex number.

Solution:

It is a statement which is true, hence its truth value is ‘T".
(v) Please get me breakfast.

Solution:

It is an imperative sentence, hence it is not a statement.
(vi) Congruent triangles are also similar.

Solution:

It is a statement which is true, hence its truth value is ‘T.
(vii) x2 = x.

Solution:

It is an open sentence, hence it is not a statement,

(viii) A quadratic equation cannot have more than two roots.
Solution:

It is a statement which is true, hence its truth value is ‘T".
(ix) Do you like Mathematics ?

Solution:

It is an interrogative sentence, hence it is not a statement.
(x) The sun sets in the west.

Solution:
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It is a statement which is true, hence its truth value is ‘T.
(xi) All real numbers are whole numbers.

Solution:

It is a statement which is false, hence its truth value is ‘F’.
(xii) Can you speak in Marathi ?

Solution:

It is an interrogative sentence, hence it is not a statement.
(xiii)) x?—6x—-7=0,when x=7.

Solution:

It is a statement which is true, hence its truth value is ‘T.
(xiv) The sum of cuberoots of unity is zero.

Solution:

It is a statement which is true, hence its truth value is ‘T".
(xv) It rains heavily.

Solution :

It is an open sentence, hence it is not a statement.
Question 2.

Write the following compound statements symbolically:
(i) Nagpur is in Maharashtra and Chennai is in Tamil Nadu.
Solution:

Let p : Nagpur is in Maharashtra.
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q : Chennai is in Tamil Nadu.

Then the symbolic form of the given statement is P Aq.

(ii) Triangle is equilateral or isosceles,

Solution:

Let p : Triangle is equilateral.

g : Triangle is isosceles.

Then the symbolic form of the given statement is PV q.

(iii) The angle is right angle if and only if it is of measure 90°.
Solution:

Let p : The angle is right angle.

q: It is of measure 90°.

Then the symbolic form of the given statement is p«<q

(iv) Angle is neither acute nor obtuse.

Solution:

Let p : Angle is acute.

g : Angle is obtuse.

Then the symbolic form of the given statement is

~p A ~q.

(v) If A ABC is right angled at B, then mZA + mZ£C = 90°.
Solution:

Let p : AABC is right angled at B.
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g:mZLA+mZC =90°.
Then the symbolic form of the given statementis p — q
(vi) Hima Das wins gold medal if and only if she runs fast.
Solution:
Let p : Hima Das wins gold medal
g : She runs fast.
Then the symbolic form of the given statementis p <« q.
(vii) x is not irrational number but it is a square of an integer.
Solution:
Let p : x is not irrational number
q : It is a square of an integer
Then the symbolic form of the given statementisp A q

Note : If p : x is irrational number, then the symbolic form of the given statementis ~p A
q.

Question 3.

Write the truth values of the following :
(i) 4 is odd or 1 is prime.

Solution:

Letp: 4 is odd.

q:1is prime.

Then the symbolic form of the given statementis pVq.
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The truth values of both p and q are F.

.. the truth value of pv qisF. ... [F V F = F]

(ii) 64 is a perfect square and 46 is a prime number.
Solution:

Let p : 64 is a perfect square.

g : 46 is a prime number.

Then the symbolic form of the given statement is pAq.
The truth values of p and q are T and F respectively.

.. the truth value of p A qisF. ... [T A F =F]

(iii) 5 is a prime number and 7 divides 94.

Solution:

Let p: 5is a prime number.

q : 7 divides 94.

Then the symbolic form of the given statement is pAq.
The truth values of p and q are T and F respectively.

.. the truth value of p A qisF. ... [T A F=F]

(iv) It is not true that 5 — 3i is a real number.
Solution:

Let p : 5— 3iis a real number.

Then the symbolic form of the given statement is ~ p.

The truth values of p is F.
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.. the truth values of ~pis T. ... [~ F =T]

(V) If 3 x 5=8,then 3 + 5 = 15,

Solution:
Letp:3x5=8.
q:3+5=15.

Then the symbolic form of the given statementis p — q.
The truth values of both p and g are F.

. the truth valueof p > qisT. ... [F > F=T]

(vi) Milk is white if and only if sky is blue.

Solution:

Let p : Milk is white.

q : Sky is blue

Then the symbolic form of the given statement is p < q.
The truth values of both pand g are T.

J.the truthvalueof p - qisT. ... [T T=T]

(vii) 24 is a composite number or 17 is a prime number.
Solution :

Let p : 24 is a composite number.

q: 17 is a prime number.

Then the symbolic form of the given statementis p V q.

The truth values of both p and g are T.
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. the truthvalueofp V qisT. ... [T V T=T]
Question 4.

If the statements p, q are true statements and r, s are false statements, then
determine the truth values of the following:

MpV@Ar)

Solution:

Truth values of p and q are T and truth values of r and s are F.
PV@ANETV (TAF)

=ETAF=T

Hence the truth value of the given statement is true.
(i) (p—q) V (r—s)

Solution:

P—qV(—8)=(T->T)V (F—F)
=ETVT=ET

Hence the truth value of the given statement is true.
(i) (@ A1)V (~p A's)

Solution:

QANV (~pAS)S(TAF)V (-TAF)
=FV(FAF)

=FVF=F

Hence the truth value of the given statement is false.
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(iv)(p—a) A (~1)
Solution:
P AENET->T)AF)
=ETAT=ET
Hence the truth value of the given statement is true.
(V) (~r = p) — (~q)
Solution:
(-1 = p) = (~q) = (-F = T) = (~T)
=(ToT)—F
=T->F=F
Hence the truth value of the given statement is false.
(Vi) [~P A(~a AT V(@ ATV (p AT
Solution:
[P A(~a ANVE@ANV(p AT
E~-TACTARIVITAFR)V(TAF)
=E[FA(FAF)]VIFVF]
=(FAF)VF
=FVF=F
Hence the truth value of the given statement is false.
(vid[(~p Aa)A(~NIVI(@—p)—(~s V)]

Solution:

elllu&—dl =1 —] |
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[(FPADACENVI@—=p)—(~s V)
[(GTAT)ACERIVIT—T)— (~F V F)]

[FAT)ATIVI[T->(TVF)]
=SFAT)V(T-T)

=EFVT=T

Hence the truth value of the given statement is true.
(vii)~[(~p A1) V (s > ~q)l < (p A T)

Solution :

~[(~P ANV (s—>~q)]e (P AT

~[~-TAF)V(F—->~T)] < (TAF)

~(FAF)V(F—-F)]eF

~FVT)oF

~T— F

=FoF=T

Hence the truth value of the given statement is true.
Question 5.

Write the negations of the following :

(i) Tirupati is in Andhra Pradesh.

Solution:

The negations of the given statements are :

Tirupati is not in Andhra Pradesh.
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(ii) 3 is not a root of the equation x*> + 3x — 18 = 0.
Solution:

3 is a root of the equation x*> + 3x — 18 = 0.

(iii) 2V is a rational number.

Solution:

2— is not a rational number.

(iv) Polygon ABCDE is a pentagon.

Solution:

Polygon ABCDE is not a pentagon.

(v)7+3>5.

Solution :

7+3>5,

Ex 1.2

Question 1.

Construct the truth table for each of the following statement patterns:
HIp—a Adl—p

Solution :

Here are two statements and three connectives.

.. there are 2 x 2 =4 rows and 2 + 3 = 5 columns in the truth table.
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v | q |p=g| @w-o9rg | [p-PArgl-p
T | T | T T T

|
F | T | T T F |
F F T F T

(i) (p A ~q) < (p — q)

Solution:

~q|pA~g |p=q | (PA~g) < (p—q)

e+ B » B I O R~ |
oo B B I B = -1
= M = ™
= I = I I o
R
e B = Br = MLy = |

([ii)(p Ad) = (q V)

Solution:
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p g | r | pArg |.gVvr (pAg)—(qvr)
T TI|T| T T T
T T|F| T T T
T F | T /| F T F
T/ F|F| F F T
F|T T F T F
| !
F|T | F | F T F
F|F T F T F
FI/F F | F | F T
(iv)p — [~(a A 1)]
Solution:
p g | r | gar | ~@Aan | pol~@an]
T|T|T]| T F oo F
T|T|F | F T T
T|F|T]| F T T
T|F|F| F T T
F T T T F T
"F T | F | F T T
"F F | T | F T T |
+F | F F F T | T

V) ~p APV ~q)Adl

Solution:
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~pl~g|pv~q|(pv~g)ng|~pAllpv ~q)ng]

o B I I B B~
e I B » B T .~
— -
L v L =
L B 5 L 5 B 5

(vi) (~p — ~a) A (~q — ~p)

Solution:
p|a|~p|~a ""F"""i“i"'q-’”F (~p=~PA(~g=~p)
T|IT|F |F T T T

1
TF|F|T T | F F
FITIT|F| F | T F
FIFIT|T| T ‘ T T

(vii) (@ = p) V (~p < q)

Solution:
Pl g l~plg=p | ~pq lg=p)V(~p+g)
T|T |F | T F T
T|F|F | T T T
F T |T| F | T T
F F|T | T F T
|
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Solution:
pigir gt ip=lg=r)|pag |(pag)-r [p=(g-n)] < [(pag)-7]
TTT T T |T| T T
TIT|IF| F F T F T
TFITI T T F T T
TIEIFI T T F T T
FITT T| T |F | T T
F|IT|F| F T F T T
FIFIT| T T F T T
FFIF| T T E T T
(ix) p — [~(q A r)]
Solution:
p qr.. ro| gar | ~(@gar) | p—l~(gAan)]
T!TI|T T F | F
T|T|F| F T T
T|F|T F T T
T|F|F | F T ? T
CF | T T T F T |
"F!T F | F T T |
"F  F T  F T T |
"F F | F F T | T

x)(p V ~q) = (r A p)
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Solution:

2l a7 ~a] pv~a [rap | Gv~a-ean)
T|T|T!|F T T T |
T|T | F|F T F F
TIF|T!|T T T T
TIF|F | T T F F
F|lT|T F F F T
F T I|F F F F T
FIF T[T T F F
F F|F|T T F F

| F |
Question 2.

Using truth tables prove the following logical equivalences.

M~ Aa=(pVaA-~p

Solution:
! }
123 | 4 5 6
P | g  ~p |~pAg pvq (pvgIn~p
T|T | F F T F
‘T F | F F T F
F T | T T T T
F |F | T | F F F |

The entries in the columns 4 and 6 are identical.
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“~pAq=(pVa A-~p
([i)~PVaV(pAg=~p

Solution:

1(213 4 5 6 -7
Pla|~p pvq | ~pVg | ~pAq | ~(pveV(~pAg)
TIT|F T F F F
TIFIF T F F F
F|T T | T F T T
F|F|T | F T F T

The entries in the columns 3 and 7 are identical.
So~(P Va)A(~p A g)=~p.
([i)p—qg=~[(PpV a) A~p A q)

Solution:

12 3 4 |5 6 7 8 ‘

p éq !PH# pvq [pag | ~(pag) | (pVgIn ~[(pwlh~ipﬂq}]‘

|| ~(pAq)

TIT/ T |T T!| F F T

TIEl F |T F | T T F |
FITIF |T|F| T T F |
FE/ T F|F| T F T
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The entries in the columns 3 and 8 are identical.
Sopeqg=E~[pVa) A~pAaqg).

(ivip—>(g—p)E~p—(p—q)

Solution:

121 3 | 4 5 ' 6 7
P4 9P| p=@op) ~p pog | ~po(p-g)
T |T| T T F T T
‘T F | T T F ; F | T
I [ |
'F|T | F T T, T T
| i
F|F| T T T T | T

The entries in the columns 4 and 7 are identical.
S p—=(Q@—p)=E~p—(p—q).
MPVa)-rs(p—->r)A(q—r)

Solution:

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/

€IndCareer

1123 4 5 6 7 ]_ 8
pla|r pvq ripvql-*rfﬂ-vr-q*rTfp-rr}n(q-er;
TIT%TT T T wTH; T |
T T F, T F | F | F F
TFT T T T T T
T F F T F | F | T F
F'T T T | T T |T T
FIT F| T F T | F F
F F%Ti F T T T T
FIF|F|F | T [T|T , T

The entries in the columns 5 and 8 are identical.
SoPpVa)=rE(p—r A@—r).
(vijp—>(@ANE(pP—-aq A(p—T)

Solution:
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12(3] 4 5 6 | 7 8
Pl T aAr (p=@AD | p=g [poT (oA
T T|T T T T | T T
T|T|F F F T | F F
‘T F|T F F F | T F
T F|F F F F | F F
FIT|T| T T T | T T
F T F| F T T | T T
F F/T! F T T | T T
F F F| F T T | T T

The entries in the columns 5 and 8 are identical.
Sp—=@ANEP—a A(P—r).
(vilpA(@VnNE(pPAqV(pAr)

Solution:
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1123 4 5 6 7 ]_ 8
pla|r pvq ripvql-*rfﬂ-vr-q*rTfp-rr}n(q-er;
TIT%TT T T wTH; T |
T T F, T F | F | F F
TFT T T T T T
T F F T F | F | T F
F'T T T | T T |T T
FIT F| T F T | F F
F F%Ti F T T T T
FIF|F|F | T [T|T , T

The entries in the columns 5 and 8 are identical.
SPA@VNEPEPAQV(PAD.
(vii)[~PVa VP VaIAr=sr

Solution:
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12183 4 | 5 6 7

p g |r pvg ~@ve) [~pvavipve) |[~@Evevipvglar

TTT|T | F T T

T TF|T F T F

TFT|T | F | T T

ITFF|T | F T F
TT|T | F T T
TF|T | F T F
FT|F | T T T
FF|F | T T F

The entries in the columns 3 and 7 are identical.
S ~PVa Ve ValATr=r

(ixX)~p—a)=(P A~q) V(g A ~p)

Solution:

1klafals 6 |7 |8 9 |
plg ~p g peq kpeq) pa~g gr~p |pA~gVgA~p) |
TTIF |F|T F F F F

TIF |F |T | F T T F T
FTITI!F|F T F | T T

F F T [T |T F F F F

The entries in the columns 6 and 9 are identical.
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So~Ppeq) =P A~q) V(A -~p).
Question 3.

Examine whether each of the following statement patterns is a tautology or a
contradiction or a contingency.

MHPAq—(aVp)

Solution:
P 149 | PAG | qVp tvhq}'—*fqvp]
T |T T T T
T |F F T T
F [T F | T T
F |F F | F T

All the entries in the last column of the above truth table are T.
S (p A q)—(q V p)is a tautology.
(i) (p—a) = (~p V q)

Solution:

P la |~p (p=q | ~pvg |(p=9)e(~pve)
T T |F | T T T
|
T |F |F | F F T
F T T | T T T
F F |T | T T T

art-1-chapter-1-mathematical-logic/
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All the entries in the last column of the above truth table are T.
S.(p—q) <« (~p V q)pis a tautology.

([ii) [~~p A ~q)] V ¢

Solution:

P 1q |~P |~q ~pA~q ~(~pA~q) [~(~pﬂ~q}]\.r'q|§
T [T |F |F F T T

T [F |F | F T T

F [T |'T |F F T T

F F |T T F F

The entries in the last column of the above truth table are neither all T nor all F.
S [~(~p A ~q)] V qis a contingency.

(ivVIip—a) Aagl—p

Solution:
P4 pPa (p—=g)ng | [(p=g)rgl—>p
T T T | T T
T | F F | F T
F | T T | T F
F | F T i F T

The entries in the last column of the above truth table are neither all T nor all F.

. [(p — q) A q)] — pis a contingency
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Mip—a) A~q]l —~p

Solution:

T e e
pa ~p ~aip—g (po)A~q [(poq)A~ gl ~p
iT T F/F| T F | T
;T F F  T| F F | T
F|T T F| T F T
"F/ F T | T| T T T

All the entries in the last column of the above truth table are T.
S [(p — g) A ~q] — ~p is a tautology.

(vi)(p—q) A (p— ~q)

Solution:
Pl a|~al req po~q[(penalp-~q)
T| T|F T | F F
T|F|T F T F
F|T|F| F | T F
F| F|T T | T T

The entries in the last column of the above truth table are neither all T nor all F.
. (p < q) A (p — ~q) is a contingency.
(vii)~(~a A p) A q

Solution:
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pla,~q ~arp|~(~qrp) ~(~qApIAg
T T F F | T T
T/F, T/ T | F F
F| T F F | T T
|[FlFlT F | T P

The entries in the last column of the above truth table are neither all T nor all F.
. ~(~q A p) A qgis a contingency.
(viii) (p A ~q) < (p — q)

Solution:

Pl gl ~qipA~q p—=q | (pA~q)=(p—q)

R e B
o=
G I
o™

All the entries in the last column of the above truth table are F.
S (p A ~q) < (p — q) is a contradiction.
(ix)(~p—a) A(p Ar)

Solution:
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P | q i r i-vp ~p—+q | pAr| (~p=g)A(pArT)
T|T T|EF| T | T T
T| T F F T F F
T/ F T F T T T
T|E F F T F F
F|T T T T F F
F|T|F T T F F
F|F T T| F |F F
F|lF ¥ T| F |F F

The entries in the last column of the above truth table are neither all T nor all F.

S (~p—q) A (p A r)is a contingency.

X)P—=(~aVnNle~p—(q—r)]

Solution:

] I
P a1 | ~qi~qurlp=(~qvr) |q-r
T|T T F T T T T F |
T T!F|F | F F F F T |
T F T T | T T T T F
T F F | T ! T T T T F
F T T |F | T T T T | F |
F T F|F | F T F T F 5
F F T|T]| T T T T F |
FIF|F | T | T T T T F

All the entries in the last column of the above truth table are F.

S [p—(~q V r)] < ~[p — (q — r)]is a contradiction

- - T - - T T - R T

7]

P=G=) ~lp=@=n) = (~ Vil ~lp=Gg =)

i
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Ex1.3

Question 1.

IfA={3,5,7,9, 11, 12}, determine the truth value of each of the following.
()3 x € Asuchthatx-8=1

Solution:

Clearly x =9 € A satisfies x — 8 = 1. So the given statement is true, hence its truth
value is T.

(ii) x € A, x?+ x is an even number
Solution:

For each x € A, x? + x is an even number. So the given statement is true, hence its
truth value is T.

(iii) 3 x € Asuch that x2<0
Solution:

There is no x € A which satisfies x2 < 0. So the given statement is false, hence its truth
value is F.

(iv) x € A, xis an even number
Solution:

x=3€AXx=5€Ax=7T€A x=9 €A x=11 € Ado not satisfy x is an even
number. So the given statement is false, hence its truth value is F.

(v) 3 x € Asuch that 3x + 8 > 40
Solution:

Clearly x =11 € Aand x = 12 € A satisfies 3x + 8 > 40. So the given statement is true,
hence its truth value is T.
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(vij x€EA,2x+9>14
Solution:
Foreach x € A, 2x + 9 > 14. So the given statement is true, hence its truth value is T.
Question 2.
Write the duals of each of the following.
Mp V@A)
Solution:
The duals of the given statement patterns are :
PA@VT)
([pA(@AT)
Solution:
pV(@Vr
([ii)(p Va) A(rVs)
Solution:
(PAQ)V(rAs)
(ivip A ~q
Solution:
pV~q
(V) (~p V a) A (~r A's)

Solution:
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(Vi)~p A (~a A (p V q) A ~r)
Solution:
PV (aV(pAaqV-r
(vii)[~(p VAl Alp V ~(q A ~s)]
Solution:
[~PAA]VIpA~@QV ~s)
(viii)e V {p A (g V )}
Solution:
tA{p A (qAn)}
(ixX)~pV(gATr)At
Solution:
~pA(QVr)Ve
X)(pVaVe
Solution:
(P Aq) At
Question 3.
Write the negations of the following.
()x+8>11ory-3=6
Solution:
Letp:x+8>11,q:y—3=6.

Then the symbolic form of the given statementis p V q.

elllu\—dl'eel'


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/

@II IV Wwdl TGl

Since ~(p V q) = ~p A ~q, the negation of given statement is :
x+8>11andy-3#6 OR

x+8«£11andy—-3#6

(ii) 11 <15 and 25 > 20

Solution:

Letp: 11 <15, q: 25> 20.

Then the symbolic form of the given statementis p A q.

Since ~(p A q) = ~p V ~q, the negation of given statement is :
11 €15 0r 25 >20. OR

11 * 15 0r 25 £ 20

(iii) Qudrilateral is a square if and only if it is a rhombus.
Solution:

Let p : Quadrilateral is a square.

q: Itis a rhombus.

Then the symbolic form of the given statement is p < q.
Since~(p<—~q)=(p A ~q) V (g A ~p), the negation of given statement 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.
Solution:

Letp: Itis cold.
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q : It is raining.
Then the symbolic form of the given statementis p A q.
Since ~(p A q) = ~p V ~q, the negation of the given statement is :
‘It is not cold or not raining.’
(v) If it is raining then we will go and play football.
Solution:
Let p : It is raining.
g : We will go.
r : We play football.
Then the symbolic form of the given statementis p — (q A r).

Since~[p—>(qAN=EpA~qAr)=p A (q V ~r), the negation of the given
statement is :

‘It is raining and we will not go or not play football.’
(vi) 2V is a rational number.

Solution:

Let p : 2— is a rational number.

The negation of the given statement is

“~p : 2— is not a rational number.’

(vii) All natural numbers are whole numers.
Solution:

The negation of the given statement is :
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‘Some natural numbers are not whole numbers.’

(viii) n € N, n?+ n + 2 is divisible by 4.

Solution:

The negation of the given statement is :

‘An € N, such that n? + n + 2 is not divisible by 4.’

(ix) 3 x € N such that x-17 <20

Solution:

The negation of the given statement is :

“ XEN,x-17*20’

Question 4.

Write converse, inverse and contrapositive of the following statements.
(i) If x <y then x*<y? (x,y € R)

Solution:

Letp:x <y, q:x?<y2

Then the symbolic form of the given statementis p — q.
Converse : q — p is the converse of p — q.

i.e. Ifx2<y? thenx <v.

Inverse : ~p — ~q is the inverse of p — q.

i.e. Ifx >y, then x2 » y>. OR

If x £y, then x? £ y2,

Contrapositive : ~q — p is the contrapositive of
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p—qie.lfx?*y? thenx *y. OR
If x2 € y?, then x £ y.
(ii) A family becomes literate if the woman in it is literate.
Solution:
Let p : The woman in the family is literate.
q : Afamily become literate.
Then the symbolic form of the given statementis p — q
Converse : q — p is the converse of p — q.
i.e. If a family become literate, then the woman in it is literate.
Inverse : ~p — ~q is the inverse of p — q.
i.e. If the woman in the family is not literate, then the family does not become literate.

Contrapositive : ~q — ~p is the contrapositive of p — q. i e. If a family does not become
literate, then the woman in it is not literate.

(iii) If surface area decreases then pressure increases.
Solution:

Let p : The surface area decreases.

g : The pressure increases.

Then the symbolic form of the given statementis p — q.
Converse : q — p is the converse of p— q.

i.e. If the pressure increases, then the surface area decreases.

Inverse : ~p — ~q is the inverse of p — q.
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i.e. If the surface area does not decrease, then the pressure does not increase.
Contrapositive : ~q — ~p is the contrapositive of p — q.

i.e. If the pressure does not increase, then the surface area does not decrease.
(iv) If voltage increases then current decreases.

Solution:

Let p : Voltage increases.

q : Current decreases.

Then the symbolic form of the given statementis p — q.

Converse : q —p is the converse of p — q.

i.e. If current decreases, then voltage increases.

Inverse : ~p — ~q is the inverse of p — q.

i.e. If voltage does not increase, then current does not decrease.
Contrapositive : ~q — ~p, is the contrapositive of p — q.

i.e. If current does not decrease, then voltage doesnot increase.

Ex 1.4

Question 1.

Using rules of negation write the negations of the following with justification.
()~a—p

Solution:

The negation of ~q — p is

~(~q — p)=~q A ~p.... (Negation of implication)
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(ii)p A ~q
Solution:
The negation of p A ~q is
~(p A ~q) =~p V ~(~q) ... (Negation of conjunction)
=~p V q... (Negation of negation)
(ii)p V ~q
Solution:
The negationof p V ~p is
~(P V ~(q)=~p A ~(~(q) ... (Negation of disjunction)
=~p A q... (Negation of negation)
(ivi(pV~a) Ar
Solution:
The negationof (p V ~q) A ris
~[PpV ~q) Ar]=~(p V ~q) V ~r ... (Negation of conjunction)
=[~p A ~(~q)] V ~r... (Negation of disjunction)
=(~p A q) A ~r... (Negation of negation)
V)p—(pV ~q)
Solution:
The negationof p — (p V ~q) is
~p—=@(EV~q)]=p A ~(p A ~p) ... (Negation of implication)

=EpA[~p A ~(~()] ... (Negation of disjunction)
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=p A (~p A q) (Negation of negation)
(vi)~(p Aa) V(pV ~q)
Solution:
The negationof ~(p A q) V (p V ~q) is
~~P AQ)V (pV ~a9]=~[~(pP Aa)]A~pV ~q)... (Negation of disjunction)
=~~pP Aq)] Alp A ~(~q)] ... (Negation of disjunction)
=P Ag) A (~p A q) ... (Negation of negation)
(vii) (p V ~q) — (p A ~q)
Solution:
The negation of (p V ~q) — (p A ~q) is
~[(p V ~a) = (p A ~q)]
=V ~q) A ~(p A ~q) ... (Negation of implication)
=PV ~q) A[~p V ~(~q)] ... (Negation of conjunction)
=(pV ~q) A (~pV q)... (Negation of negation)
(viii) (~p V ~q) V (p A ~q)
Solution:
The negationof (~p V ~q) V (p A ~q)is
~[(~p V~q) V (p A ~q)]
=~(~p V ~q) A ~(p A ~q) ... (Negation of disjunction)
= [~(~p) A ~(~q)] A [~p V ~(~q)] ... (Negation of disjunction and conjunction)

=P Ag) A (~p V q) ... (Negation of negation)
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Question 2.

Rewrite the following statements without using if .. then.
(i) If a man is a judge then he is honest.

Solution:

Since p —» = ~p V q, the given statements can be written as :
A man is not a judge or he is honest.

(i) It 2 is a rational number then 2— is irrational number.
Solution:

2 is not a rational number or 2— is irrational number.

(iii) It f(2) = 0 then f(x) is divisible by (x — 2).

Solution:

f(2) # 0 or f(x) is divisible by (x — 2).

Question 3.

Without using truth table prove that :
Mp—~a=(pPAaqV(~pA~q)

Solution:

LHS=p e q

=(p<q) A (q< p)... (Biconditional Law)

=(~pV q) A (~q V p) ... (Conditional Law)

=~ A(~aVp)lVIadA(~qV p)... (Distributive Law)

SE[~p A~q)V(~p APl VIaA~q)V (g A p)]... (Distributive Law)
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=[~p A~q) VFIVI[FV(qAp)... (ComplementLaw)
=(~pA~q) V(g A Dp)... (Identity Law)
=(~pA~q)V(pAQq)... (Commutative Law)
=(pAq)V (~p A ~q) ... (Commutative Law)
= RHS.

[pPVaAPV-~q=p

Solution:

LHS=(p V q) A (p V ~q)

=p V (9 A ~q) ... (Distributive Law)

=p V F ... (Complement Law)

= p ... (Identity Law)

= RHS.

[ PAQV(~pAdg V(iPA~q)EpVq
Solution:

LHS=(p Aq)v(~p Aq) V (p A ~q)
=[pV~p) AqlV (p A ~q) ... (Distributive Law)
=(TAQ)V (pA~q)... (Complement Law)
=q V (p A ~q) ... (Identity Law)

=(q Vp)A(qV ~q) ... (Distributive Law)
=(q V p) AT..(Complement Law)

=q V p ... (Identity Law)
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=p V q ... (Commutative Law)

= RHS.

(VI~[PV~a)—>PA~q]=(PpV ~a) A(~p V q)
Solution:

LHS =~[(p V ~q) = (p A ~q)]

=(p V ~q) A ~(p A ~q) ... (Negation of implication)
=(pV ~q) A[~p V ~(~q)] ... (Negation of conjunction)
=PV ~q) A (~p V q)... (Negation of negation)

= RHS.

Ex 1.5

Question 1.

Express the following circuits in the symbolic form of logic and writ the input-output
table.

(i)

\
W
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Solution:

Let p : the switch S, is closed

q : the switch S, is closed

r : the switch S; is closed

~p : the switch S’ is closed or the switch S;is open

~q : the switch S,' is closed or the switch S, is open

~r : the switch S;' is closed or the switch S; is open

| :the lamp L is on

(i) The symbolic form of the given circuitis:p V (@ A r) =1

| is generally dropped and it can be expressed as:p V (q A r).

Input-Output Table

P la|r | qar pv(gAr)
1 1 1 1 1
1|10 0 1
1[0 |1 0 1
100 o 1
01 1 1 1
010 0 0
010 1| o0 0
0|0 0 0 0
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Fig. 1.18

Solution:

The symbolic form of the given circuitis: (~p A q) V (p A ~q).

Input-Output Table

pla|~p | ~a| ~prq  pA~q (~prVpA~q)
1/1/0 0 0 0 0
100 |1 0 1 1
0j1|11|0 1 0 1
0ojo|1 |1 0 0 0

(iii)
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Fig. 1.19

Solution:
The symbolic form of the given circuitis: [p A (~q V N1V (~q A ~r).

Input-Output Table

plalr |~g/~rl~qvripal~q)| ~qr~r | [pA(~qVr)]
V(~gA~r)
1{1|1]|o]o]| 1 1 0 1
1/1/0{0|1] 0 0 0 0
1o/1/1]0] 1 1 0 1|
1lojof1/1] 1 | 1 1 1
ol1{1(oflo]| 1 0 0o 0
ol1|{ofo 1| 0 0 0 0
oloj1f1]0]| 1 0 0 0
0(0/0/1 1| 1 0 1 1

art-1-chapter-1-mathematical-logic/
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Fig. 1.20
Solution:

The symbolic form of the given circuitis: (p V q) Aq A (r V ~p).
(v)

e

Y
o

S S,

W

Solution:
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The symbolic form of the given circuitis : [p V (~p A ~q)] V (p A q).

Input-Output Table

P g |~p|~a/~pA~q|pVi~pA~q) | pAg [pv(~pA~qglviprg)
1{1{ofo| o 1 1 1
1lolol1] o 1 0 | 1
1{1]0] 0O 0 0 | 0
0/0/1/1] 1 1 0 | 1
(vi)
/ / /
Sy U P
- SE SR S|
— 1
(1)
L
Fig. 1.22
Solution:

The symbolic form of the given circuitis: (p Va) A(QV r) A(rV p)
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Input-Output Table

Plg | r | pvg | gur | rvp | (pvg)a(gvr)a(rve)
111 1 1 1 1
1 1.0 1 1 1 1
'1]0]1]| 1 1 1| 1
100/ 1 0 1 | 0
o011 1 1 1 1
0/1/0 1 1 0 0 |
olol1 o | 1 | 1 0 |
0/0j0| 0 0 0 0
Question 2.

Construct the switching circuit of the following :
() (~pA Q) V (pA ~r)

Solution:

Let p : the switch S, is closed

g : the switch S, is closed

r : the switch S; is closed

~p : the switch S’ is closed or the switch S, is open
~ q : the switch S,‘ is closed or the switch S, is open
~ r : the switch S;' is closed or the switch S; is open.

Then the switching circuits corresponding to the given statement patterns are :
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Solution:
s
5, S5, s},
/ =
! S /"‘
SJT

©

VMpV((p)V(~a) V(pAaq

Solution:

= D)

(vi)(p Aa)V (~p) V (p A ~q)

Solution:
/”' ~
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. e
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Question 3.

Give an alternative equivalent simple circuits for the following circuits :

/ S T
S, yd
1 S, |
(1)
=/
Fig. 1.23
Solution:

(i) Let p : the switch S, is closed
q : the switch S, is closed

~ p : the switch S;" is closed or the switch Si is open Then the symbolic form of the
given circuit is :

pA(~pVa).

Using the laws of logic, we have,
pPA(pVa)

=(p A~p)V (p A q) ...(By Distributive Law)
=FV (p A q) ... (By Complement Law)

=p A g... (By Identity Law)

Hence, the alternative equivalent simple circuit is :
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Fig. 1.24

Let p : the switch S, is closed

q : the switch S, is closed

r : the switch S; is closed

~q : the switch S,' is closed or the switch S, is open
~r : the switch S;‘ is closed or the switch S; is open.
Then the symbolic form of the given circuit is :
PA@VIV(rA=~qAnp).

Using the laws of logic, we have

lbA@VIV (~rA~qAp)
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EPAQVDDIVI~(rVaqgAp]... (ByDe Morgan’s Law)

PA@VDDIVIpA~QqVr)...(By Commutative Law)
=EpAf(q@Vr)V ~qVr)) ... (ByDistributive Law)

=p A T... (By Complement Law)

= p ... (By Identity Law)

Hence, the alternative equivalent simple circuit is :

Question 4.

Write the symbolic form of the following switching circuits construct its switching
table and interpret it.

i)

L 4

W

> e e Fee e
SZ
Aol bl
24 S
Fig. 1.25

€IindCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/

€IndCareer

Let p : the switch S; is closed

g : the switch S, is closed

~p : the switch S,‘ is closed or the switch S, is open
~ q : the switch S,‘ is closed or the switch S, is open.

Then the symbolic form of the given circuit is :

(PV~q)V(~pAQq

Switching Table

I I L
§P gl ~p| ~q|pVv~q|~prq| (pVv~qv(~pArg)
111 0] 0 1 0 1
1ol o0 1 1 0 1
ol1/ 1| 0 0 1 1
ojoj 1| 1] 1 0 1

Since the final column contains all’ 1’, the lamp will always glow irrespective of the
status of switches.

i)
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Fig. 1.26
Solution:

Let p : the switch S, is closed

q : the switch S, is closed

~p : the switch S, is closed or the switch S; is open.
~q : the switch S,’ is closed or the switch S, is open.

Then the symbolic form of the given circuitis:p V (~p A ~q) V (p A q)

Switching Table

Pl qg|~p ~q ~pA~qlpAqpV(~pA~qV(pAg)
111,01 0 0 1 1
| 110 0 1 ] 0 1
o1 1] 0 0 0 | 0
0|0 1] 1 1 |0 1
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Since the final column contains ‘0’ when p is 0 and q is ‘1’, otherwise it contains ‘1'.

Hence, the lamp will not glow when S, is OFF and S, is ON, otherwise the lamp will
glow.

ii)

J._ T e
>, )

Ty .
S, -
L
AN s S, S5
1] < @ <
Fig. 1.27
Solution:

Let p : the switch S, is closed

q : the switch S, is closed

r : the switch S; is closed

~q : the switch S,' is closed or the switch S, is open
~r: the switch S;' is closed or the switch S; is open.

Then the symbolic form of the given circuitis: [p V (~q) VNI A [p V (q A 1)]
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Switching Table
plqg r ~q ~r| pvi~qlvi~n | gqar pﬂqml! Final column

m m | (M.
11|1{1{ 0| 0 1 1| 1 | 1
1/1]0 o 1 1 0 1
101 1|0 1 0 1 1
10/0[ 1| 1| 1 0 1 1
0111/ 0] 0 0 1 1 0
010 01 1 0 0 0
00110 1 0 0 0
|0[0 0 1 1] 1 0 0 0

From the switching table, the ‘final column’ and the column of p are identical. Hence, the
lamp will glow which S; is ‘ON’.

Question 5.

Obtain the simple logical expression of the following. Draw the corresponding
switching circuit.

MpV(@A~aq)

Solution:

Using the laws of logic, we have, p V (q A ~q)

=p V F ... (By Complement Law)

= p ... (By Identity Law)

Hence, the simple logical expression of the given expression is p.

Let p : the switch S, is closed
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Then the corresponding switching circuit is :

(M (~pAq)V(pA=~aqV(pA=~q)]

Solution:

Using the laws of logic, we have,
(~pAQV(pV~qV(A-=~q)

E[~p A@V ~q)]V (p A~q)... (By Distributive Law)
=(~pAT)V (p A~q) ... (By Complement Law)

=~p V (p A ~q) ... (By Identity Law)

=(~p V p) A (~p A~q) ... (By Distributive Law)

=T A (~p A ~q) ... (By Complement Law)

=~p V ~q ... (By Identity Law)

Hence, the simple logical expression of the given expressionis ~p V ~q.
Let p : the switch S; is closed

q : the switch S, is closed

~ p : the switch S,‘ is closed or the switch S, is open

~ q : the switch S,‘ is closed or the switch S, is open,

Then the corresponding switching circuit is :
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(i p(VEaV-NIAPYV(@AT

Solution:

Using the laws of logic, we have,

PVE@VENARYV (@A)

=lpV{~@An} I AlpV(qgAr)...(By De Morgan’s Law)
=pVI[~«(gAr)A(gAr)]...(ByDistributive Law)

=p V F ... (By Complement Law)

=p ... (By Identity Law)

Hence, the simple logical expression of the given expression is p.
Let p : the switch S, is closed

Then the corresponding switching circuit is :

(VYO AAA~P)V(~PAGANV(PA~qATV (PAqAT)

Question is Modified
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PAAGA~P)V (P AGANV (PAQAT
Solution:
Using the laws of logic, we have,
PAQA~P) V(P AQGATNV(PAgAT)
=P A~pAQV(EpAqgAINV(PAQqgAT) ... (By Commutative Law)
=FAQV (P AgAINV(PEAQqgAT)...(By Complement Law)
=FV(F~pAgATNV(AQqAr)...(Byldentity Law)
=(~p AgAT)V (p AgAr)... (Byldentity Law)
=(~p V p) A (g Ar)... (By Distributive Law)
=T A (q Ar) ... (By Complement Law)
=q A r... (By Identity Law)
Hence, the simple logical expression of the given expressionis q A .
Let q : the switch S, is closed
r : the switch S; is closed.

Then the corresponding switching circuit is :

.~
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 1)

e Chapter 1- Mathematical Logic
e Chapter 2- Matrices

e Chapter 3- Trigonometric Functions

e Chapter 4- Pair of Straight Lines

e Chapter 5- Vectors

e Chapter 6- Line and Plane

e Chapter 7- Linear Programming
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-1-mathematical-logic/

