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Ql.

Sol.1

Q2.

Sol.2

Implicit Functions And General Differentiation

xsin~1x —— dy sin~1x
Ify = T + logV1 — x2, show that = A
We have ,y = jo + = log(l — x?
Diff w.rt. x
- -1
d_y: 1 xZ.(x. 1_xz+sm x) xsin™ xzm( 2X) 1 ( ZX)
dx (1-x2) 2(1 xz)
s ﬂ:x+ 1—x2.sin_1x+%_ .
dx (1-x2) 1—-x2
N dy _ xV1-x2+(1-x%)sin *x+x®sinTtx  x
dx V1-x2(1-x2) 1-x2
N dy _ xV1-x?+sin"tx—x?sin”tx+x?sin"lx—xv1-x2
dx V1—x2(1-x2)
dy _ sin"lx
= ax - aexB)i2 Ans.
Diff.“Of Infinite Series
— pxvoo gAY
y=Xx . Find e
We have ,

= yb=xY

Y
taking log on both sides
= logy = ylogx

Diff w.r.t. x
1 ady 1 ay
—.—==y.-+logx.—=
y dx yx g dx
1d d
= -2 _Jogx.2=2
y dx dx

> = (— — logx)

dy (1-yl
- _y(ﬂ):z
dx y x
d 2
> ZX=_2 ns

dx x(1—-ylogx)
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Q3 = S g
Y M
1+..00
sinx
Sol.3 y = Sinx
1+y
_ (1 +y)sinx

y= (1 + y)cosx
= y + y? + ycosx = sinx + ysinx

then Diff w.r.t. X' (Do Yourself)

dy _ (1+y)cosx+ysinx

Ans. dx 1+2y+cosx—sinx
Inverse Trigonometric Diff.
Q4. y =sin™! c;zz) 0<x<1
Sol.4

y =sin™! (1_x2)
1+x2

put X = tanf

1 — tan?6
1 + tanZ?8

=y =sin"! (
= y = sin"1(cos(20))

=y =sin"! (sin (g — 29))

>y = g — 26 w[0<x<1] (Conditions)

[0 <tanf< 1]

Vs
[0<6<]
S>q = g— 2tan~lx [0 <29<§]
Diff w.rt. x [=0 <§ - 29<§]
dy 2 -2
= dx 1+x2 1+x2 Ans

Qs. _ -1(_2X ). _
y = C0S (1+x2), 1<x<1

Sol.5 . 2%
Yy = cos ( )
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R _1< 2tanf )
=cos ! (————
Y 1 + tan?6
= y = cos~1(sin(20))
=y = cos™! <cos (— — 29)) -1<x<1 conditions
.-.y=§—29 . -1 <tanf<1
:>y=§—2tan‘1x —%<9<%
ﬁd—y=0= 22= _22 —E<20<E
dx 1+x 1+x 2 2

Ts 20>-C
2 2

n>§—29>0

2 =26 « (0,m)
Q6. y =tan™! (LZH) .Find 2.
x dx

Sol.6 1 (\/1+x2+1)

y = tan T

put x = tané

1 <x/1 +x2 + 1)
= y = tan —

=y =cos! (cos (g — 20))

secO +1

- - ()
Y an tan@

—1[ cos@ +1
sin@
cosf

1+ c059

sinf

=%y = tan

>y =tan"!

2cos2 2 2

Zsm cos

>y =tan"! (cot
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= vy =tan"!{ tan (n - 9)
Y= 22
= tan™1(t (n 9)

= tan nl=———=
y=ta an > —-

T 6
2Y=3732
T 1
:>y=§ Etan 1x
Diff wrt. x
=>Z—z=0—%.1+1x2=2(T1xz) Ans.

Q7. . a
y =tan~! |22 pipg &
1-sinx dx
Sol.7 , .
_ —1 [1+sinx
y= tan 1-sinx
1+ cos )
>y = tan™?

- COS )

2cos? (%
=y =tan"

2sin? (

T X
>y=t t2———
y an~ -~ |co 4 2)

T T X
= h 1 tan|l = —(— — =
y =tan™ an(2 (4 2)>
T T x
SY=———+4—
Y=27472
oy X
y=3
Diff w.rt. x
= 4y = 1 Ans.
dx 2
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Q8. _ 1 {v1+sinx+v1—sinx} ay. .
y = cot Trone Vi sine Show thatdxls independent of x.
Sol.8 We h — cot~1 {\/1+sinx+\/1—sinx}
chave y = V1+sinx—v1-sinx
_1 (V1+4sinx—v1-sinx 1 (1 -
— 1 1(1) _ 1
= y=tan {m+m} .....{tan ( ) cot x}
Divide by V1 + sinx
1— 1-sinx
_ -1 \I1+sinx
= y = tan 1 1-sinx
+ 1+sinx
= y=tan" (1) —tan? /Hﬂ ......{tan‘1 (ﬂ) = tan™lx — tan‘ly}
1+sinx 1+xy
= y=-—tan’!
= y=-—tan!
= y:——tan‘1< (
= T _ (z _x
Y=3 4 2
X
= ==
2
Diff w.rt. x
dy 1 e
— = = clearly it is independent of X. Ans.
dx 2
Q9 — i _1( 2X ) . d_y
y =sin“H\ T3 xe (1,00) Find ™
Sol.9 N —1( 2x )
YT s 1+x2
Put x = tané
.. —1( 2tan@ ) ..
=y =sin (—1+tan29 (Conditions)
= y = sin~1(sin(20)) 1<x<o
= y = sin~!(sin(m — 20)) 1 <tanf <
Sy=m—20 <=
4 2
=>y=m—2tan 1x %26<n
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Diff wrt x - §>—29> —x
>® -2 > —26>0
dx 1+x 2
dy _ 2 A (m —20) « (0,5
dx  1+x2 1S n '2
Q10. _ 1 [VI+x24+V1-x2) . dy
y = tan m_m,—l <x<1.F1nddx.
Sol.10

— -1
we have y = tan {m

Divideby V1 + x2

mwm}

1-x2
_ -1 T
= y =tan =
o
1+x2
= y=tan (1) +tan?! L-x {tan'1 (ﬂ) =tan"lx + tan_13’}
T W
put x2 = cos(20)
_T —1 |1—cos(20)
= ¥y= 4 +tan 1+cos(26)
_n _1 [2sin%@
= Y= 4 +tan 2cos%0

> y= %+ tan~!(tan®)

y=m+80 . -l<x <1
= y=n+%cos‘1(x2) 0<x*<1
Diff w.r.t.x 0 <cos(260)<1
dy _l 1
= SN 0 - _1_x4.(2x) 0<20<0
dy = —x
\ ¢ dx ~ Vi—x*

(Ans) 0<6 <§
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