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Logic & Integration Set - B SOLUTION

Q.1. Attempt any One : (2 Marks each) (04)

1.

Let p: V2

Let q: 4 — 3iis a complex number

Then the symbolic form of the given statementis p v q.
The truth values of p and q are F and T respectively.

.. the truth value of pv qis T. [FvT=T]

Let p: 6 is an even number

Let q : Pune is a harbour

Then the symbolic form of the given statementis p v q.
The truth values of p and q are T and F respectively.

.. the truth value of pv qis T. [TVvF=T]

Letp: Re(z) < |z|, where zis a complex number.
The truth value of pis T.
Therefore, the truth value of ~p is F.

Q.2. Attempt any Four : (3 Marks each) (12)

1.

(iif)

Let p: Party's name must be given in a credit transaction
Let g: single entry system is costly in a credit transaction.
Then the symbolic form of the given statementis p A q.
The truth values of p and q are T and F respectively.

.. the truth value of p A qis F. [TAF=F]

(i) Yuvraj has sufficient money and he will buy a car.
The symbolic form of given statementis p A Q)
p q PAQ
T T T
..truth value of the given statement is T".

If Yuvraj has sufficient money then he will not buy a car.
The symbolic form of given statementis p —> ~ q

p q ~q P—>~q
T T F F
..truth value of the given statement is ‘F’.

Yuvraj does not have sufficient money or he will buy a car.
The symbolic form of given statementis ~p v q
P q ~Pp ~pvq

T T F T
..truth value of the given statement is T".
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3. Let p: Every accountant is free to apply his own accounting rules.
Let q: Machinery is an asset
Then the symbolic form of the given statementis p <> q.
The truth values of p and q are F and T respectively.

- the truth value of p <> qis F. [Fo T=F]

4. The dual of the statement
pv(@vr=pa(qar)
1 2 3 4 5 6 7
p q r garpa(@an|paq | (PAQ)Aar
T T T T T T T
T T F F F T F
T F T F F F F
T F F F F F F
F T T T F F F
F T F F F F F
F F T F F F F
F F F F F F F

The entries in column 5 for p A (9 A r) and those in the column 7 for (p A Q) A r are
identical. Hence, the statements p A (Q A r) and (p A Q) A r are logically equivalent.

LpA(@Aar)=(pAq)AarT.

5. Let p: Total assets minus capital is equal to liabilities
Let g: Book-keeping is the language of the business.
Then the symbolic form of the given statementis p v q.
Since, ~ (p v q) =~ p A ~q, the negation of the given statement is:

"Total assets minus capital is not equal to liabilities and book-keeping is not the
language of the business."

6. LHS.=pv{[~pa(pva)lv(anp)
LHS.=pv{{(~pAp)Vv(~pAq)]vVv(gnp)} (Distributive Law)
LHS.=pv{cv(~pAq)vV(qgap)(ComplementLaw)
LHS.=pv{(~pAQq)vV(qnap)} (Identify Law)
LHS.=pv{(ga~p)Vv(qnap)} (Commutative Law)
LHS.=pv{qA (~p v p)} (Distributive Law)

L.H.S.=p v (g A t) (Complement Law)
L.H.S. =p v q (Identify Law)
L.H.S. =R.H.S.

7. Let U : set of all human beings
Let S : set of all shareholders
Let C : set of all chartered accountant
Then the Venn diagram represents the truth of the given statement is given below :

u

SNC=¢
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Q.3. Attempt any One : (4 Marks each). (04)
1. (pvg)—>rand(p—o>r)a(g—r)
1 2 3 4 5 6 7 8
p q r pvg |(pvg)o>r| po>r | gor [(po>ra(@or)
T T T T T T T T
T T F T F F F F
T F T T T T T T
T F F T F F T F
F T T T T T T T
F T F T F T F F
F F T F T T T T
F F F F T T T T
The entries in columns 5 and 8 identical.
~(pvg)or=(p-orna(g—or)
2. (~pA~a)A(qAr)
p q r ~p | ~q | ~pA~q AT (~pA~q)A(qAar)
T T T F F F T F
T T F F F F F F
T F T F T F F F
T F F F T F F F
F T T T F F T F
F T F T F F F F
F F T T T T F F
F F F T T T F F
The entries in the last column of the above truth table are F.
S (~pA~Qq)A(qAar)is a contradiction.
3. (pena@ep)
P q r por qop| (penal@op)
T T T T T T
T T F F T F
T F T T F F
T F F F F F
F T T F F F
F T F T F F
F F T F T F
F F F T T T
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Q.4. Attempt any Two : (2 Marks each) (04)
1. I (3x + 4x)3 dx
4
_ Bxra)t
4x3
4
_ (3x+4) te
12
1 1
2. dx =0 -dx
1 + cosx 7 cos’ &x0
625
1 0 1t 2
==0 seczg—(gzdx:—x an(x/ )+ c
2 200 2 (1/2)
X
=tan —+c
2
Alternative Method:
. 1 . 1 I-cosx
dx = X dx
1+ cosx 1+ cosx 1-cosx
. l-cosx . I-cosx
=0 ;. 4X = . 2 X
1-cosx sin"x

® 1 cosx 0
2 - 2 ; X
sin'x sin'x9

Il
o~
ane

1 cosx 0
X =dx
sinx sinx9

2
0s€C X -

=0

ooy

2
= 6 cosec’x dx —(‘) cosec X X cot x dx

= - cot x - (- cosec X) + ¢
= cosec X - cot x + c.
3. Let I =0 e*secx(1+tanx)dx

=0¢’ (secx +secx x tanx )dx

Put f(x)= sec x
f'(x) =secx-tanx

I =5¢’ g‘(x)-l- f(x}}dx

=" xf(x)tc=e" xsecx+tc
Q.5. Attempt any Four : (3 Marks each). (12)
9x* x> 1
1. “— dx+5 |—= dx+ | —= dx
[ s [2 axe | L

=9j x;dx+5_|' X§+J. X% dx

9 5 1
x2 X2 X2
=9~ _+5 2+ Z_ +
U T U
2 2 2
£ 5 1
= 2x? + 2x? + 2x? +¢
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(sinx)

2. Let I= - dx
(1 - s1nx)
I:J- sinx(1+sinx) d
(1 - sinx)(l + sinx) X
(sinx+ sinzx)
I= d
'[ (1 -sin’x *
sinx + sin’x
1= J{ cos’x }dx
I:j sinx 1 N sin’x dx
COSX COSX COS°X
I= J-[(secx)(tanx)vL tanzx} dx
I= j[secxtanx + sec’x - 1]dx
I= J-(secxtanx)dx + J-(seczx) dx - J-(l)dx I=secx+tanx-x+c
3. 1= d’l‘

3
4. dx
'[\/(x2 +ax+4)+(5-4)
dx

J.\/(erz)2 +(1)
(x+2)+J(1) +(x+2)
= log ‘(x+2)+M‘+ c

+cC

=log
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5. Let (coszx)dx

[
[
S 0 |3 e w8
1

1+ cos2x
2

(cos2x)dx

T 1] sin2x |2
]2 4=
o2 2 |,

- O] + %(sinn -sin 0)
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£la D= N[— N~

‘2 dx
° O]x2+6x+5
‘2 dx
(])(x2 +6x+9)-4
o
L G+3)-Q)

1 ¢ [x+3-2[0
2(2)@0g|x+ 3+2|ﬁ
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Q.6. Attempt any One : (4 Marks each). (04)
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X+ 4
(x> +6x+10)
J- 2x+8

(x* +6x+10)

1 (2x+6)+2
_EJ-{(XZ+6)(+IO)}1X

1
— | 5————dxt1 | 5——dx
2J.x2+6x+10 Ix2+6x+10 Ll 1 4a® 4 2a

2. Let 1=j

2

2x+6
+
x>+ 6x+10 x+3

log [x* +6x+ 10| + —tanl( +3)+ ¢

— log ‘X +6x+10‘+tan1(x+3)
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