J K SHAH CLASSES CLASS ROOM TEST

SYJC March’ 19
Marks : 40 Subj ect : Maths —1 Duration : 1.5 Hours.
Logic & Differentiation

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]

2. 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. [TVF=T]

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

Q.2. Attempt any Four : (3 Marks each) (12)
1. Let p: Party's name must be given in a credit transaction

Let qg: 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]

2. (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".

(ii)  If Yuvraj has sufficient money then he will not buy a car.
The symbolic form of given statementis p - ~ q

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

(i) 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. [FeoT=F]

The dual of the statement
pv(@vrn=pa(qar)

1 2 3 4 5 6 7
P q r gAr |pA(@AnN | PpAg | (PAQIAT
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 (q A r) and those in the column 7 for (p A Q) A r are identical.
Hence, the statements p A (Q Ar) and (p A Q) A r are logically equivalent.

LpAa(@Aar)=(pAq)Aar.

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."

LHS.=pv{[~pAa(pvalv(aap)}
LHS.=pv{[(~paAp)v(~pAq)]V(qgnap)} (Distributive Law)
LHS.=pv{[cv(~pAq)]v(gnap)}(ComplementLaw)
LHS.=pv{(~pAQq)v(qnap)} (ldentify Law)
LHS.=pv{(ga~p)Vv(qnap)}(Commutative Law)
LHS.=pv{qga(~pvp)} (Distributive Law)

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

L.H.S. =p v q (Identify Law)

L.H.S.=R.H.S.

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—>r)A(q—r)

1 2 3 4 5 6 7 8

p q r pvq |(pvg)or| por q—>r (PorA(@—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. (~pAr~a)A(qaAar)

Pl 9| " |P|9] ~Pr~q qnr (~pAr~q) A (qAT)
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
FIF | T | T|T T F F
FI|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. (P A(qep)

p q r per q<>p (P<>1) A (g Pp)
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. y=5+x%e*+2x
ﬂ:i(5+x2e‘x+2x)
dx dx
dy d d,  , _ d
—=—(5)+—(xe " )+2—
dx dx( )+dx(x )+ dx(x)

dy d, . . d
&ZO-FXZ&(G )+e &(X2)+2(1)
ﬂ:xz.e’x.(—1)+e’x2(x)+2

dx

dy__ x*e ™ +2xe ™ +2
dx

d—y=xe’x (2-x)+2
dx

Rate of change of demand (x) w.r.t. price (y) :%: L. L

(dy) xe ™ (2-x)+2

dx
y= OX+7
2x-13

dy d [ 5x+7
dx dx|2x-13

d
ﬂ:(2x—13).&

dx (2x-13)*
dy (2x-13).(5x1+0)—(5x+7).(2x1-0)

dx (2x-13)*
dy 10x-65-10x-14 79

dx (2x-13)’ (2x-13)’

(5x+7)~(5x+7).

9 (2x-13
a4 (2X=13)

~(2x-13)’
Marginal demand :d_x: 1 = (X )

dy (dy) 79
dx
3. y=cos 3x

Differentiating w.r.t.x. we get,

ﬂ=i(cos3x)=- sin3x.i(3x) = -sin 3x (3) = -3sin 3x
dx dx dx

Differentiating again w.r.t.x. we get,

2
jxg =%(—3 sin3x)=- 3.%(sin 3x)

2
d 32/ =- 3cos3xi(3x)=- 3cos 3x (3)
dx dx

Cdy
T dx?

-9 cos3x
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Q.5. Attempt any Four : (3 Marks each)

1.

3.

y = XX, (cos x)**3), log x

. log y = log [x*.(cos x)**3). log X]

. logy = log x* + log(cos x)**3) + |log(log x)

- logy =xlog x + (x + 3).log cos x + log(log x)
Differentiating both sides w.r.t.x, we get

1dy d

¥ o &(xlog x)+%[(x+3)log cos x]+d—i[log(log X)]

=x.%(|og x)+(log x).%(x)+(x+3).d—i(logcos x)+(logcos x).d—dx(x+3)+

=x><%+(|ogx)(1)+(x+3)><COSX.d—(i((cosx)+(|ogcosx).(1+0)+ oux x%

=1+logx+(x+3)x .(-sinx)+logcos x +

COS X xlogx

dy 1
. —Z=y|1+logx—(x+3)tanx+logcos x +
dx y{ 9%~ ) J ongx}

=x".(cos x)(m).Iogx{1+|ogx—(x+3)tanx+|ogcosx+ xlcj x}

Lety = Sin_1£5x+12 1—x2]

13
Put x = sin. Then 0 = sin"'x

. _1{55ine+12 1—sinze]
sy=sin

13
, yzsin_1(55ine+12cose)
' 13

. (5]2 (12)2 25 144
Since| — | +| — | =—+—=
13 13) 169 169

We can write i:c050c and E =Sina
13 13

(3ol 3]

~.y=sin[sinfcosa+cosfsina]
cy=sin”[sin(6+a)]=0+a
~y=sin" x+o (o is constant)
dy d,. . d
..&=d—X(SIn 1X)+d—x(a)

1 o1

J1-x2 J1-x2

X
1+ x

Lety=

(12)

d
—(l
log x dx( 09x)
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" lo =X. lo X
109y o9 X+1
=x[2logx—log (x + 1)]
=(2x)log x —xlog (x + 1)
Differentiating both sides w.r.t. x, we get,

%_g_iz d—dx(xlogx)-d%[x-bg()(”)]
_ {2 Xdix<|ogx)+(|ogx)dix(x) —~ xd—ilog(x+1)+log(x+1).d—i(X)}

=2

X Xl—f— (logx)(1)
X

1 d
X.X——H.&(X +1)+log(x + 1).(1)]

X
=2+2l ——(1 —1 1
+2logx x+1( +0)—log(x +1)

dy X 2

2L =yl2———+logx‘ —log(x+1
dx y X+1 9 g( )]
x2 X X2

= 2— +lo
X+1 xX+1 9 X+1

4. y=sin‘1( 8x ijsin‘1 2X4X2
1+16x 1+(4x)

Put 4x = tan 6. Then 6 = tan™' 4x

~ sin! 2tano
y 1+tan0

= sin"! (sin 20)

=20 =2tan"' 4x
ﬂzzi(tan‘wx)
dx dx
ﬂ:2x;2.1(4x)
dx 1+(4x)" dx
&y__2 ., 8
dx 1+16x 1+16Xx

5. u=1+sin6,v=0-coso.
Differentiating u and v w.r.t. 6, we get

ﬂ:i(1+sine)=0+cose
do do

ﬂ:COS 0
do

And d—V=i(9—cos 6)=1-(-sin®)
do do

d—V=1+sine
de

du_(du/d6) cos6
dv (dv/de) 1+sin®




J K SHAH CLASSES CLASS ROOM TEST

COSE
(duj B 4
dv ato=" oL
4

1+S|nZ
PRENE)
Vate—f 1 (\/54'1]
V2 |2
(@j 1 21
AV o J_+1 "2 N2

&), L

6. XxY=siny+ 5x
. log x¥ = log (sin y + 5x)
. ylog x = log (sin y + 5x)
Differentiating both sides w.r.t.x, we get,

d dy 1 d
— (! +(I _ 5
Y dx(OQX) (OQX)dx siny +5x dx(SIner X)

g yx1+(logx)dy ;(cosyﬂ+5j
dx siny+5x dx

dy_ Cosy dy 5

dx siny+5x dx S|ny+5x

" % (logx)—=

. |log cosy |dy 5 vy
' Csiny+5x )dx siny+5x  x
(logx)(siny+5x)-cosy |dy 5x-ysiny—5xy
dx  x(siny+5x)
dy 5x-5xy —ysiny
X

siny+5x

[(logx)(siny+5x)—cos y]

. dy _ 5x(1—y)—yS|ny
~dx x[(logx)(siny+5x)-cosy]

7. Find %,ifx=a(sine-ecose)andy=a(cose+esine)
X

x=a(sin ® -6 cos 0), y =a(cos 6 + 0 sin 0)
Differentiating x and y w.r.t. 6, we get,

% =a %(sme BcosB)

a[d—de sin® ——(ecos(a)}
=a{co e— cose)+cose%(e)H

- [cose Sln8)+COSOX’I}:|
a[cos6+6sinB—cosB|=absind
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And,ﬂ =ai(cose+esin6)
do do

a[%(cos eﬁ%(esin e)}

a[—sine+ei(sin6)+sinei(e)}
do do

=a[-sinB+0cos6+sin6x1]=abcosH

dy dy/do_abcos6 _

= = _ =coto
dx dx/do6 a0bsind

Q.6. Attempt any One : (4 Marks each) (04)

_\/1+sinx +\/1-sinx}

_\/1+sinx-\/1-sinx
- ~ .

X . X X . X
cos— +sin— | + /| cos—= -sin—
([eory vain |+ [eos -an)

2 2

X . X X . X
cos— +sin= | -,[|cos= -sin—
fooss o |- [oosx-an2 |
[ X . X . X
cosS— +sin— | +|cos— -Ssin—
[cos3 +ain | +[cos] -sn?

X . X . X
coS— +sin— | -|cos— -sin—
o003+ ) -[cos} -on
ZCOS(XJ
_\2)
2$in(xj
| 2

= tan'| cot (iﬂ
i 2

1. y = tan™

y = tan

N[ X

x

Differentiating w.r.t. X,

ﬂ: 0-1
dx 2
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2.

4t 1-t2
If x= ,y=3
1+ 12 y [1+t2j

Differentiating x and y w.r.t. 6, we get

dx_d[ 4t ]_(1+t2).(;jt(4t)-4t.§t(1+t2)
dt dt{1+¢t? (1+t2)2
dx _ (1+t°)(4)-4t(0+2t)
a ey
_4+47-8t* _ 4-41°
o (reY (1
_4(-¥)
(1)
And d—y=33[1_tz]
dt = dt( 1+t
gy | (1+8).S(1-8)-(1-2). S (1+)
dy_, dt dt
dt (1+£2)
ﬂ::;(1+t2)(0—2t)—(12—t2)(0+2t)}
dt (1+1%)
dy_, —2t—2t3—2t+2t3]
dt (1+82)
dy 12t

(1+t2)

dy -3t

&:1_t2 ...... (1)
o)

9 x 9 |1+t -3t

X2 - (2)

4y 4
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4

3, Iflog[x yj:k,thenshowthatd—yi.

x*+y dx x
XY _ep (say)
x*+y?

. x4—y4=px4+py4
Sy pyt=xt —px?
~ (1+p)y*=(1-p)x*

A

x* 1+p

A 1-p (p is a constant)
X

iR

Qaa

10



