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Differentiation Ex 11.1 Q1
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Differentiation Ex 11.1 Q5

Let  fx)= e&
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Let  fix)= ef@
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Differentiation Ex 11.1 Q8
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Differentiation Ex 11.1 Q9
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Let Fix)=logcos ecr

= Flx+h)=logoosec(x +h)
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Differentiation Ex 11.2 Q1
Let,
¥ = 5in[3x +5]

Differentiate v with respect to x,

dy  d
v a[sm(:—‘.;( +5])

cos (3x +5) ;—X(Bx +5) [using chain rule]

cos(3x +5) x[2(1) + 0]
=3 cos(3x +5)

So,

ad .

a{sm[S){ +5)) = 3cos(3x +5).
Differentiation Ex 11.2 Q2

Let,
¥ = tar® x

Differentiate it with respect to x,

a a ) :
v 2 tanx a[tanxj [using chain rule]

= 2tanx xsecix

So,

d z z
a = [tan X} = 2 tanx sec” x.

Differentiation Ex 11.2 Q3
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¥ = tan{x®+ 45°)
=t oq gqgey 7
¥ = tan {[:X + ) 180"}

Differentiate it with respect to x,

ay _ itan [x°+45°) ul
dx d 180°

=SBC2{|:X°+45°) il }xi()(°+4
120° ax

- sac? (x° + 45°)
180°
So,

s
1g0°

% = [tan [(x* + 45")) =

Differentiation Ex 11.2 Q4
Let,
y = sin(logx)

Differentiate it with respect to x,

ay

= isin[log;{)
ax  dw

- CDSI:|DgX)%[|DgX)
=%cos(logx)
So,
% = [sin[long} = %CDS (Iogx).

Differentiation Ex 11.2 Q5
Let,

y = esin\f;

Differentiate it with respect to x,

ay _ i(esm&)
dx d

= esinu"; dd_X {Sinq{;}

R L CDS—J;i e
[el's

; 1
- e cosafi x
2l
= cosfx xemE
2%
So,
Gi= {esm”{;) -1 cosfr xe®E,
X g
Differentiation Ex 11.2 Q6
Let,

Tan x

¥ =g
Differentiate it with respect to x,

G‘_}" _ i(etanx)
dx d

= ghtan % (tanx)

=e®" et i

So,
a
ax

_ {etanx} _ SEC2X gt
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=
180°

sec”® [x° + 45“).

[Using chain rule]

[Using chain rule]

[Using chain rule]

[Using chain rule]
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Differentiation Ex 11.2 Q7
Let,

MILLIONST /R

Vo= sin? (2% +1)

Differentiate it with respect tox,

G“}f’ _ a L2
v a[sm [2X+1j:|
= 25in[2x+1)%5in[2x+1) [Using chain rule]
= 2sin(2x +1) cos[2x+1)%(2x +1) [Using chain rule]
= 4sin (2% + 1) cos (2% + 1)
= 2sin2{2x +1) [Sinc:e, sin® 4 = 25in.-4CDS.4:|

2sin(4x +2)

So,

g o .
E{sm (2x+1))=25|n[4x +2).

Differentiation Ex 11.2 Q8

Let,
¥ =logy (2% - 3)
| 2 -3
= = M Since, |':"§|ab _logb
log7? loga

Differentiate it with respect to x,

ady 1 4
=~ __ flog{2x -3
ax  log7 dx g( ))
1 1 a . .
= —[2x -3 Using chain rule
Il:ng?x(2x—3)dx( ) [ d ]
_ 2
) [2x-3)log7?
Hence,
d 2
—[lo 2w - 3] = ——————
o‘x[ % | )} (2% - 307
Differentiation Ex 11.2 Q9
Lat,
¥ = tanSx®
ki
= ¥ = tan [5x° ® J
180°
Differentiate with respect to x,
dy 4 E g
2L = = tan|Sxe®
e dr an[ o xlSDJ
= seczx(5x°x1;j°}%[5x° IE:TD°] [Using chain rule]
=[53]sec2[5x° al ] Q)
180* 1go0°

Ex

Q8.
"~ 1o > () 60 C}S
Hence, 6
%[tan(Sx“)} = 1ZE° sec” [5x°). \(& Q

Differentiation Ex 11.2 Q10 %
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Let,

o

y =2

Differentiate with respect to x,

5.2l
o Qx
-2 x|Dgzi{X3} [Using chain rule]
ax
= ax? x2? ®logsy

Sa,

%{2”!} NI logs .

Differentiation Ex 11.2 Q11

Let, y = 3*"

Differentiate it with respect to x,

9 _ i(ge*)
dx  dx
" ) . .
ch IDQSE[ex} [Using chain rule]

-e* %3 log3
So,
d e') x e
—|[3" |=¢e" %x3% log3.
dx{ * d

Differentiation Ex 11.2 Q12
Let v =log, 3

log3 . » logbs
= 5 Ll =
= ¥ og ince, log, e
Differentiate with respect to x,
dy o (log3
v dv \logx
ad -1
=log3 —(logx
E dx( d j
21 d . .
=Iog3x[—1(long ]E(Iong [Using chain rule]
IDgSzxi
flogax)™ ¥
loga}y® 1 1
=_ o
log x x log3
1 logb

——— Since, = #oaab:|
xlog3[logng log &

So,

d . 1 |
M09, 3) = 003 (loas 7] 60 ’\C)Q

Differentiation Ex 11.2 Q13 @
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= Lety = 3% +2
MILLIONSTR
Differentiate with respect to x,
G‘_}" - i (3x2+2x)
aw d

2 d . .
_ geieae x|093a{xz + zx} [Using chain rule]

= [2x +2)log3 32

So,
%[3*2"2’() - (2% + 2)loga % 3+,
Differentiation Ex 11.2 Q14
2 2
=
Let Vo= =
&2 +X2
1
6‘2 - XQ 5
= =
¥ -5‘2 +X2

1
1
1{a®- w202 d (3% - x° : .
Sl x—| 5 [Using chain rule]
213 +x | 3® + o
-t 2, o2y d fozo2y 42 2G4z o2
_1 - 522 {a o }E[a X) (a C )E{a +X) Using chain
2laf+x° [az_'_xz}z rule
1
. 1[52+X2]§ —2x [a2 +x2]—2x{az —xz}
T 5| ZE Z
213 -x {az +X2)
1
1 P+ 57 E | —oxa? - 2% - 2xa® 43
23 -2 {az +x2)2
4
1 2+ x| —dxa®
21 5% -x* (az +x2)
_ -2x3"
az—x2{32+x2}2
So,
i[ 22 - %2 _ -2a3%x
ax [ Va2+x2 ] ER
1?&2—)(2[&2 +x2)2
Differentiation Ex 11.2 Q15
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Let = 3¥leax

Differentiate with respect to x,

Z.l= G‘i[gxlogx)
fi fi

_ gxlogx xIDg3%(X|UQX) [Using chain rule]

= gxlegx xlog 3 XEUDQX)"'lUgXi(X) [Using chain I’LJ|E:|

ax ax
=3x|0gx | 3 i |
=log [x + Dgx]
= gxloax (1+logx)xIog3

So,

%{31 |DgX} = log 3 x 3%109x (1 +logx).

Differentiation Ex 11.2 Q16

it Vs 1+ s!nx
1-sinx

Differentiate it with respect to x,

1
o‘_y=i 1+sinx iz
dx 1= sinx

1
1+ sinx E_li 1+sinx
1-siny dx L1 -siny

1- sinx] T}a[(l— sinx)(cosx) - (1 +sinx] (- cosx):|

1+siny

(1- Sin){)2

1-sinx

1
) 2 {cosx—cmxsinx+cosx+5inxcosx}
1 - Z
(1+sinx)Z (1-sinx]
1 2

=—x
E
2 J1+sing [1— sinx)E

Cosx

CoOsx

M(l- sinxjg
Ccosx
g N1+ singfl-siny [1-sing)
_ Cos X
Jl— sin® x (1— sinx)

B cosx : g 2
-m [Usmgl 5IN° & = Cos x:l

. 1 x[1+sinxj
(1-sinx) " [1+sinx]
_ {1+sinx)
[1—sin2X} @
_l+sinx
Cos< X | 0 0\()
Thus,ﬂ— 12 + 5|n2x @b 6\

dx  cos®x  cos°x
d b
=>—V=sec2x+tanxsecx & Q
ax
d
=>—V=secx[tanx+secx]
ax

Differentiation Ex 11.2 Q17 ) \’\\O @fb
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1_ 52
Let ¥ o= —Xz
l+x

!
y - 1-x272
1+x°

Differentiate it with respect to x,

dx " |1 x
=§[1;j§]%1§[1;;] [Using chain rule]
- %[1;?]?1 ‘1+X2}%‘1_:1;&1}_)(2)%{1”2) [Using quotient rule]
=i[“xzﬂ‘“"*z}(‘z’()‘{1‘X2)(2X)]
2l1- 2 {1+x2}2
]

1
+ 52 F| o - 2x% - ox 4243
z z
X {1+x2:]

So,

i 1-x7 -2x
v | Y14 »2

- -
N {1 + XZ)E
Differentiation Ex 11.2 Q18

Let y =(log sim{)2

Differentiate with respect to x,

Z:—§= %[Iogsinsz
=2(I0gsinx)%(lagsinxj [Using chain rule]
! =)
=21l =l
(logsinx) = o flogx)
= 2{logsinx) x— o
siny
_ 2logsiny
T owsinx
So,
i(logsinsz _ 2I|:|g_smx
ax xosinx
Differentiation Ex 11.2 Q19 Q)é 6}’
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l+x
1-x
1

1+ x5z
= y=(1—x}

Differentiate it with respect to x,

Let vy =

dy dxll-x
o %(1j;]§_1%[1j§] [Using chain rulg]
it g g
_ %[;ﬂz[u—x)(;j:il);xn(—l)]
_ %[1;i]§[1—(f_+xl);—x]
_ 1(1—)()_; y o
2 raxz (-5
- 1
VX (L-x)
So,
i[ 1+x]= i
x| Y1-x «Jflﬁ——xﬁl—x)y:

Differentiation Ex 11.2 Q20
1+ 2]

2

Let ¥ = sin
[l—x

Differentiate it with respect to x,

ay  a [ (1+x*
o= i
dx 1 -t

2 2
= cos T—Xz]%[i+xz] [Using chain rule]
—x X
[ 2 d 2 2y d 2
O e M | R
= - 5 g guotient rule]
1-x (1-x)

1+x2] _{1— xz) (2x) - {1+x2}(—2Xj
1-x [1—x2)2

T+x27 ] 2x - 2x% 4 2o + 27
= Cos 5 =
1-x ‘1—X2)
_ da cos 1+x°
(1—}(2)2 1-x°

ad  [1+x® 4y 1+x?
—|sin == = [0S = |
ax 1-x [1—;{2} 1-x

Differentiation Ex 11.2 Q21
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Let Vo= e cos2x

Differentiate it with respect to x,

ay 2

vl {93" cos 2;()

=¥ % {cos2x) + cos 2x %[93") [Using product rule]
i a a ) )
=™ x[-sin2x) E(EX) + 05 2xa E(E‘w) [Using chain rule]

= -2 sin2x + 36 cos2x

=¥ [Fcos2x - 2 sin2x)

50,

i{e?‘" cos ZX} =¥ [3cos2x - 2sin2x),
ax

Differentiation Ex 11.2 Q22
Let y = sinflagsinx)

Differentiate it with respect to x,

g—i=%sin(logsinxj
= cos(log sinx)%[log sinx) [Using chain rule]
. a .
= | —a
cos{logsinsg x e sinx

. cosx
cosflogsing) =
sinx

cos(logs sinx ) xcotx

Hence,

%[Sin(log sinx):] = cos{logsiny x cotx,

Differentiation Ex 11.2 Q23

Let y=gB"®

Differentiate it with respect to x,

G"_}r' Y i [etanS.r}

av o

tan 3x i(

=g tan3x) [Using chain rule]

=™ ycac? gy xi[ij
[=F's

So,
a

tan 3
—(E' % } = 3™ car? gy
=8

Differentiation Ex 11.2 Q24 b\} ‘\()


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Let [

1
&, y = e[cotx)i

Differentiate it with respect to x,

1
Ay _ 9 |leoxp
dx dy

1 1
= Gleox B x%(mtxﬁ [Using chain rule:|

1
N (c:otx)i_l ei (coti)
2 ax

97ty rosectx

2~.,"CDt X

So,

a e¥®* . cosec®x
_(ew'cm) o BT exCOsecte
ax

2. Joatx

Differentiation Ex 11.2 Q25

sinx
Let =log| —
¥ g[1+cosx]

Differentiating with respect to x,

d—y—ilo sinx
dx oy l+cosy

) sirix x;i[l A J [Using chain rule]
w \1+oosx
(]
1 9 i e 21
=[1+Cosx] ( +c05xja(smxj—smxa( +0sx)

- Using quotient rule
siny [ 99 :|

1+ Ccnssz

_ (1+cosx) _(1+cox) (cosx) - sinx - sinxj]

sinx I (1+Cclsx)2

) [1+cosx) | I S 2 .}
sinx I [1+cosx)2

~ (1+cosx) [ (1+cosx)
sinx _(1+ cossz

1
sinx
COSecy

So,

iI|:| & = COSecy
el L gl '

Differentiation Ex 11.2 Q26
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Jl— cosx
Let y =log 1+cosx

mm Wondershare
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Remove Watermark g

1
— s 1-cosxyz
y =08 1+cosx
= y = l|gg(ﬂ] [Uging loga® = bluga]
2 1+cCosy

Differentiate it with respect to x,

o‘_y=i llog 1-cosx
ax dv |2 1+ cosx

- ! xi[l—cosx] [Using chain rule]
2 (l-cosx| dvl\l+cosx
[1+cosx]
i - — 1 - i Using
=l{1+cusx] [1+c:05x)dX [1-cosx)-(1 c:osxjdx (1+cosx) quetient
24 1-cosx (1+Cusx)2 rule
~ 1(14. CDSX] (1+cosx)(sing)-(1-cosx)(-sinx]
241-cosx [1+c05x)2

_ l(1+CDSX) SiNx + SNy COSX + Sinx — Siny COSX
2 [1-cosx) [1+|::|:|5;()2

_ £(1+cosx) 2 sinx
2[1-cosx]|(1+ CDSX)2

_ siny
N [1-cosx){l+cosx)

sin
1-cos®x
sin
sin®x

1
sinx
= COsecy

d [ fl— CDSX]

—_ Iag — | = COSEcH.

dx 1+ cosx
Differentiation Ex 11.2 Q27

dnx)

2

Sicne 1- cos®x = sinf x
[ ]

So,

Let ¥ o= tan[e

Differentiate it with respect to x,

dy _ fi_ sinx
v [tane ]
= 5902{95i“x} Gii{es"”} [Using chain rule]
”
= secz[es“”} wein¥ x%(sim{)

sinx

= COsx secz{es'"") e

So,

d—{tanes'”) = sec? {es'"":] xe ¥ wrcosx,
¢

Differentiation Ex 11.2 Q28
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Let y=|og{x+«ﬂx2+1)

mm Wondershare
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MILLIONST /R

Differentiate with respect to x,

ay _ iIog[x+~.l'x2+1)
aw d

1 d 2 Am . .
- - = x+(x +1)2 [Using chain rule]
PR | dX[ ]

! -1+1[)(2+1:]7}3_1 a {X2+1):|
x+xiet] Z ci

1 [ 1
= 1+ 2x5
X+«fx2+1_ 2\.{)(2+1x ]
1 _u'x2+1 +x]

_x+«fx2+1_ \Irx2+1

_ 1
02+ 1
S0,
a = ) 1
— 11 \l' 1] = .
dx[ag{x+ e ) I"x2+1
Differentiation Ex 11.2 Q29
Let y - = lngX
x

Differentiate with respect to x,

dy _ XQ%{E'X Iogx) - [e” Iogx:]%{xz}

> {X2)2 [Using quatient rule]

xz[ex ;‘—[Iong +logx Gii[ex} -e&" logx x2x]
= al al [Using product rule]

X4

x
)

xz[—+ex Iu:ngx:|— 2xa” logx
X

X4

2_x
x%e® [1+xlogx
M—Qxexlggx
.

X4

xe*[1+xlogx - 2logx]
e
wa [l+xlogx _ 2I0gx}
x> * X

1]
M

1 2
x| = #logx - Zlogx
X Ev

Sa,

x
g |e"logx =a¥x? l+ID§|;{—EI|:|§1X .
b z X X

X
Differentiation Ex 11.2 Q30 60 ,’\§J
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Let ¥ =log{cosecy - cotx )

Differentiating with respect to x,

dy 4
= alog[casecx - cotx)
= m%(cmem - cotx) [Using chain rule]
1

. —, [— cosecy cotx + cuseczx}
{cosecx - cotx)

COsecx [Cosecy — cotx)
[cosecy — cotx]

= COSEeck

So,

d
E[Iog(msem - ootx)) = cos ey,

Differentiation Ex 11.2 Q31

2 +e'2”

e g

e
Let V=

Differentiating with respect to x,

dy d [ez" +e‘z”]

dx ~dx|e® -
- & 9—&{)::;1;((92ar +e7)- (™ *G_zx)%(eh -] [USing quotient ru'e]
(ez’ ™ )2 and chain rule
2x @ S -
(6 -e) [ez' :—X[2x] e %(-2;\')} -[e* 47 e_hd’;( )
8" o C2¥)

2
{eh‘ g e-Zr}

) [ez” - e‘z”][Eeb —29'2‘}—(-22” +e*2””292" +2e‘2”:|l

=
2(92’ - e‘z’}2 -3 (92’ +9‘2"'}z
{ezz = e-zz}z

2[941 P zeZze-Zr _eltx _9-41 _ zehe-br]

lebr g )2

_ -8
[ezz _ e‘z”f
So,
d e +e7% . -8
E e2x = 6—21 {eﬁ _e_&f Y

Differentiation Ex 11.2 Q32
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MILLIONST/R Let = 'DGEw]
Ke-w+1

Differentiating with respect to x, .

dy 4 | ®¥ 4w+l
— = —|log| —/———
dv  dx PR
1 d[x2+x+1]

— Using chain rule and quotient rule
[;{2+x+1]0"){ X2—X+1 |: ]

xEiox+l

2

i [Xz_X+1]-[X2—x+1)%{x2+x+l}—{x2+x+1}%[x2—x+1:]
XKE+x+1

2 41

=[X2_X+1]:{x2—x+1)[2x+1)—{X2+x+1}(2x—1)

xZ+x 4l {xz—x+1}2

z
_ (X _X+1) 2xd oo on et o +l-2xF o2 mow e P 4w +1

_(x2+x+1) {xz—x+1:]2

_ —axZyox? 42
(x2+x +1)[x2—x+1}

-2{x2- 1)
PSRRI
-2(;(2- 1)

P

So,
2
d o x4 41 _‘Q{X —1)
e xEox+l) xtex®in

Differentiation Ex 11.2 Q33
Let y = tarn™ [e”:]

Differentiate it with respect to x,.

g _ i{tem'lns-”}
ax d

- ﬁ%{ex} [Using chain rule]
1

X

= xe
1+e™
ex

) l+e

2x

So,

e:(‘

1+’
Differentiation Ex 11.2 Q34 . Q@
NN
@)

%[tan'lex] =
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ant 2

Let ¥ =g

Differentiate it with respect to x,

Z‘l - di {esin'lzr}
vy

_ in~1 2 a — . .

= g"n xa{sm 2;() [Using chain rule]

sin~t 2x w 1 d

e

=g

2edmloy

J1o a2

So,

¢ sn-t _2e sim!ox
a{e 2;{}—7’_1_4}(2 .
Differentiation Ex 11.2 Q35

Let Y o= Sin[zsin‘lx}

Differentiate it with respect to x,

@ _ i{sir‘u{zsin'l}())

A dx
= CDS{E Siﬂ_IX:] %{2 =i n'l;(:] [Using chain rule]
= cos[z sin‘lx) x2 —

B 2 CDS{Z sin‘lx)
) N1-x?
So,
2c05{25in'1x)

AL - x®

%(Sin{Esin'lx)) =

Differentiation Ex 11.2 Q36
Let p=g™n V¥

Differentiate it with respect to x,

@ _ 9 [ )

ax d
e d " . )
= gran A a{tan J;?} [Using chain rule]
=etan‘1ﬁx%i(&)
1+[»J)7) ¢

etan_lJ; 1
B 1+x xm

eta"‘lJ;

NI %)

So,

%{eun—lﬁ) _ etan_lﬁ"; @

2af (1+x) ' 6
Differentiation Ex 11.2 Q37 @K Q
3
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Let W= tan ! {g]

st

Differentiate with respect to x,

1
tan~! %]2 i{tan‘l %J [Using chain rule]

E[ tan? {%N = m.

Differentiation Ex 11.2 Q38
Let W= Iog{tan'l;{}

Differentiate with respect to x,.

@ _ 9 -1
o Iog[tan X]
= ﬁx%{tan'lx} [Using chain rule]
1

i} ‘1 +x2)tan'1x

So,
1

d _
E[Iogtan lx] i} ‘1 +x2) tanlx

Differentiation Ex 11.2 Q39
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2% cosx

Let Sii= o
: g (x2+3}2

Differentiating with respect to x,

dy o | 2¥ cosx

ax dx {x2+3)2

_ {X2+3}2%‘21 CDSX)— ‘21 CDSX}%{X2+3}2

[[xz + B)QT

[Using quotient rule, product rule and chain rule]

-{Xz + 3)2 {2* %cosx +Cosx %2”]— [2* CDSX)Q{XQ +3}%{X2 +3)

{x2+3:]4

-{x2+3)2[—2x Sinx +cosx2® ID|;|‘.2]—:2{2Jr CDSXHXQ +3)|:2x)

[xz + 3}4

-21 {xz +3)[{X2 +3){CDSX|D§2 - 5inx}] - 4x Cosx

[X2+3)4
= ’ msxlogQ—Sinx—w
{X23)2 [x2+3}
So,
o | ZFcoosx | 27 — 4y COs K
- {X2+3)2 = {X2+3)2 cosx log —5|nx—m .

Differentiation Ex 11.2 Q40

3
Let v = xsin2r + 5% +k% +[tan2x)

Dfifferentiate it with respect to x,

<2
2o %o

[x SinZx + 55 + &% + {tan‘S x}]

[xsinEx)+%(5x}+%(k*}+%{tanﬁx}

—

. . ad ad
X a[sm 2x) + 5|n2xa(xj]+5" log5+0+6tan”x ——(tanx)

[Using product rule and chain rule]

{x Cos2xdi(2x)+sin2x}+5x logs + 6 tan® x sec® x
i

= 2x COS2¥ +SiN2x + 57 10g5 + 6 tan® x sec? x

=0,

d . g .
a[x sin2x + 5% + &% + (tanzx} J = 2% COS2x% +s5in2x +5% log5 + 6 tan® x sec? x,

Differentiation Ex 11.2 Q41
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Let y=|0g(3x+2)—leog(2x—1)

Differentiate with respect to x,

S_i = %[IDQ(BX +2)- X log{2x - 1)]

d FEP
= Elog(?.x +2)- E{X log(2x - 1)}

= (3X1+ 2] ;_X(Bx +2)- [x2 %IDQ(ZX -1 +logf2x - 1) % [xz}}

[Using product rule and chain rule]

3 1 d
= 3X+2—[x2x(zx_lja(2x—1)+Iog(2x—1)x2x}

3 2x®

m—m—EXIDg(ZX—l)

So,
3 2x°

m—m—leog(b{—lj.

%{IDQ(SX +2) —leog[ZX - 1)} =

Differentiation Ex 11.2 Q42
_ ax? sins

Let y—ﬁ
- x

Differentiate it with respect to x,

dy 3x % sin

T

i (? —xz}% :-:%(3)(2 sinx) - 3x%sinx %{? - xz}%

[[—f ] Xz)%T

[Using guatient rule, chain and product rule]

-[?—XZ)% x3 X[XZ%SiﬂX+SiHX%X2i|—3X2 SiﬂXX%(?—XZ}%%{?—XZ)

- %)

-[? —xz)% 3{;(2 COS X 4 2x sinx} —axZsiny x%{? —xz)% [-2x)

)

[? _X2]% %3 'xz COSx + 2% Sinx) 2w Fsin {? —Xz)%
[7-+7 A

Bx sinx +3xZcosx  3x° sinx

J{?—xz) +{?_X2)§

Sa,

d [%Qsinx]_ B sinx +3x2005x+3x35inx
v —z | — =z ERN
«f? X «f? X {?_Xg}z

Differentiation Ex 11.2 Q43
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Let v =sin® [log(2x +3)]

Differentiate with respect to x,

S_i - %[sin2 {Iog[zx + 3))}

. (=
2sinflog(2x +3j}asm{lag(2x +3)] Using chain rule

2sinflog(2x +3)) cosflog(2x +3))%Iag(2x +3)

= Sin[zlog(Ex +3)}x(2x1—+3)%(2)( +3]

[Since, 2sinAcos 4 = sin? A]

= sin[EIDg(2x +3)} x(zxg—+3)
So,
%{sinzlog[zx + 3)) = sin{2log(2x + 3)) xﬁ-

Differentiation Ex 11.2 Q44

Let v =e* logsinzy
Differentiate with respect to x,

j—; = %[ex logsin 2;{]

ad ! - d
=e* Zlogsin2x +logsin2y —|&*
ax E d ax [ }
[Using product rule and chain rule]

=e* ﬁ;—x(ginzxj +logsinzy {ex}
e:('

sin2x

d ,
cos2xy — [2x ) + e’ logsinZy
= (2X) g

Zros2xe” . .
="~ +e’logsiniy
sin2x

= e* [2oot 2% +logsin2x)

s,

%{ex IDgsian) =e” [Zoot2x +logsinZx].

Differentiation Ex 11.2 Q45
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Let y_«fx2+1+«|'x2—1
w2 41— u'xz -1
1 1
{XQ + 1)2 + {XQ - 1)2
= W =

(2 2 1)7 - 2 o)

Differentiate it with respect to x,

[Using quotient rule and chian rule]

b e S S e S 7 )
[[x2+1)+[x2— 1}-2M}

oo oo Pl e B 97 -
i [(x2+ {7 - 1) -2 - 1]


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

{m_m)[ ax . &x ]

ol el ox?oa

[2){2 -~ ot - 1}

{mﬂfm)[ 2 2x ]:

ol o1

[2x2 N AT 1J

(Tt - BN b )]
_ 2[x2-Jx4-1J(Jx2+1Jx2-1) ]
(Tt BT (BT - )]
z[xz—ufx“—lﬂufx%l«fx?—l) ]

_X PR, PRV | PRV PV v |
( )| )]

[t

4
) L{XZ— Wt - 1)~n‘x4—1]

. tefx? e 1)
GGG A

Multiplying and divide by [X2+m')<4—1|,

=2x[ x2+1.|'x4—1 ]

[x4—x4+1]Jx4—1

" 22t o1
‘\,IIX4 -1
257
= + 2x

1';(4—1

So,
g dxZ+lefn®-1 _ 2x3 +9x
| JxZe1-x?-1] Jxt-a

Differentiation Ex 11.2 Q46
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Let y=|og[x+2+-\|'x2+4x+1}

mm Wondershare
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Remove Watermark g

Differentiate with respect to x,

o‘_y= iIu:ng][x+2+x1'x2+4-x +1}

dx

= ! i{;{+2+{){2+4-;{+1}%:|

|:X+2+~|'X4+4X+li|dx

[using chain rule]

= ! :|x[1+tl+%[x2+4x+1}%1;—xix2+4x+1:]}

[X+2+\|'X4+4X+1

(2x + 4]

1+ ——r
2(-\|'x2+4x+1)
[x +2+x1'x4+4x+1}

_ S rax+1ex 42

[X+2+v’x2+4x+1i|x\|rxz+4x+1

1

«Jx2+4x+1

So,

i[lng{x+2+q‘x2+4x+1}:|=7l .
ax N AT |

Differentiation Ex 11.2 Q47

4
Let ¥ = {Sin'1 xq)
Differentiate with respect to x,

z:i = Gi {sir‘u‘lx“}4
= 4-{5ir'|'1 x“)%{sin'l x“) [Using chain rule]
4{5in'lx4:]3 . Xq)

o™

4{Sir‘|‘1 X4)3 4x* =
1-x

16x3{sin‘1 x4)3

1- %

Differentiation Ex 11.2 Q48 @
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Let y = sim?! il
x? 432

Differentiating with respect to x,

ay 4 _. x
= e SiNT | ——
dx  dx wZ 4 52

mm Wondershare
PDFelement

Remove Watermark g

= ] [Using chain rule and quatient rule]

1 -}
Jl_[gx_]:a[«p'x2+a?

(Xz + azF a‘x (%) -—(x +a'2F

q'x + 3 -xx SN
2 dx

x+a

[x +az)

Jx +3° - x°

Jtr
VeI
aix +a ! Jx +az
w2+ 5% |x2+a-x2
=
a{x2+az} e 3
52

a[x?+a?

a

So,

i sin~! 2l = d
o \,{xz +a3t) at+x?
Differentiation Ex 11.2 Q49
Consider
e*sinx

{::’+2'£]3

Differen tiating 1t with respect toxand applyng the chain and product rule, we get

¥=

{x"" +2}3 %{:s‘ sin x}—s’ 2;1.1:1 x%{x’ +2}j

[ +2)']
_{x’+2]! [e’wsx +sin xs’]—e‘ si.uﬂ(x’ +2}2 {2x)
{xz +11)é

.
&

_{:x’+2]3 [e’msx +sin xs’]—ﬁxs‘ zin x(x’ +2}2
{:xﬂ+2]{

i {x’ +}1]g [{x’ +2}{e‘cnsx+ a'nxe‘}—ﬁx,e‘ sin x:I
{x’ +2]e

_ x'efcosx+x nxe’ +2¢" cosx +2sinxe —fxe sinx 0 &
= r

(=*+2) < 9

_ e'sinx +s‘m5x_6xg‘!iﬂx @

i X
;  e*sinx  e*cosx fxesinx
= & (23] (@42 (P+2) 6\' %‘
Differentiation Ex 11.2 Q50 Q &Q
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Consider

y=3*log (1+x)
Differentiating it with respect to xand applsing the chain and preduct rule, we get

=3%|:s"‘lng{l+x}]

&
de
%:3[&* I - +lug{1+x]{—33"’}]

+ X

3"'3"‘ Egacs 4
= [\m— og | +"}J

3_3‘(1 Slog(l \
=3¢ t\m— og +x}J

Differentiation Ex 11.2 Q51
Consider
x+2
08X
Differentiating it with respect to x and applying the chain and product rule, we get

Jfoosx %{ 7 +2]—(x’ +2]%u'wsx
(eosx )

i (1 sinx
=2x«fonsx {x +2}l& Emj
cosx

2xojeosx +£f_+2}ﬂ
a 23@

05X

@
Frid

cosx
4stx+{x’+2}5i.nx
= i T
2cosx)z
 n +1{x’+2}sinx
JJeosx 2 {cnsx};
Therefore,
& +1{x’+2]sd.nx
o = L T
& Joosx 2 {cosx

Differentiation Ex 11.2 Q52
Consider

. Tl )
e coslx
Differentiating it with respect to xand applsing the chain and preduct rule, we get

d 3 3d
_=cnslxax’{l—x’} —x’{l—f} Emsl‘x

B | &

cos’ 2x

d 3 s d 3 ; 1
=cnslx|:xza{l—x’} +{1-x7] Ex“—x’{l—x’} {—Esmlx}j

eos’ 2x
coslx [—6::’ {l— b }2 +{1—x’}J 2x+2x* {:l—xz}J 5i.n2x:|

cos’ 2x
_u(t-2) (2] 2*(1-x')
coslx coslx coz’ 2x
=Zx(l—x’}mlx{l—-'lx’+x{1—x’}hﬂ2x}
Therefore,
%=lx(l—x’]seclx{l—:ix’+x(l—x’}hm2x}

Differentiation Ex 11.2 Q53 @
Consider 0 . O
y=log(3x+2)—x*log (2x-1) 6 \

Differentiating it with respect to x and applying the chain and product rule, we get

g=%|:lng{3x+2}—x2 log(2x—1)] @ (b
d_ 3 2 d d ] % &
E_3x+2_|} Elug{lx—l}+lug{2x—1}axj é Q
%=3xiz_izi‘jl+1x1og{2x—l}] %\' %-
%=3xiz_zix—21_m°g{h_l} Q &Q

B8

Therzfors N O

: ; \ {0}
E=3xiz_2ix—1_m“g{h_l} ‘§\ VQ
Differentiation Ex 11.2 Q54 @
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Consider
y=¢&"secxtanlx

Differentiating it with respect to xand applying the chain and prodoct rle, we get
§=—{e secxmnlx}

=e“£secxm2x+secx taanEe“
ax dx

== [secxt:mxt:mlx +{2+2 tan’ Zx}secx]+m“ secx tan 2x
=e“[secxtanxhnlx+2mx+2tau’2xsecx:|+m“ secx tan 2x

=g extan 2x+ ¢~ secx tan x tan 2x+2~ 591:::{2+31|:a:nj Zx}

@,

— =g zec x{ahm?.xﬂ:m xtan 2x+2sec’ 2.‘(}
Therefore,

E&Icﬁ- &

| —e=sec x{alnnlx +tanx tan 2x +2ssc” Zx}

Differentiation Ex 11.2 Q55

Consider
y=log(cosx’)

Differentiating it with respect to xand applying the chain and prodoct rule, we get
% = %lng{wsx’]

_ 2xdnx’

cosx”

. 2xtanx’
ar

Therzfors,
' % =-2xtanx’

Differentiation Ex 11.2 Q56
Consider
y=cos(logx)’
Differentiating it with respect to x and applying the chain and product rule, we get
& _4 2
== cos{logx)
; d 2
=—din{log x}" =(1
sin(log x)" —(log x)
=—sn(log x)’ —21? 3

dv  —2logxsin{log x}ﬂ

@

Therefore,

& logxsin(logx)’
& x

X

Differentiation Ex 11.2 Q57
Consider
y=log B
x+1

Differentiating it with respect to x and applying the chain and product rule, we get

(x-1
_lug[x+1

ug Lx+l]
2[tog (x-1)~tog (x+1)]

2=
%=i|:—lng{x 1}——lng{x+l}—|
1/ 1

_:}le ]x+1 0 ) O@
=371 N
Therefore i x21_1 Qé é
g= x’l—l &6 Q
Differentiation Ex 11.2 Q58 %’\® %-

B |
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Herey =log {«Ex—l—«.-'x+1}
Differentiating it with respect to x and applying the chain and product rule, we get

%=§1ag{m_m}

& 1 4 o O
" o m A

s B e W
{\l'x—l—».,l'x+1}|:¢ ’ ax +1J
B et el
gr=imor bR Gl

1 1 1 1
4 ey [?ﬁ‘m}

1 1 [rj,-‘-:*‘ﬁ?
2 e | ()
_1| i 1
T\ )
§= -1
de 2afx* 1
Therefors,
§= -1
de 20 -1

Differentiation Ex 11.2 Q59
Herey = m+Jle

Differentiating it with respect to x and applying the chain and product rule, we get

& _d d —
i x+1+E\|'x 1

S F 45 (1)

=_{x T+ (x-1)2

2 2

e S W
2l x+l Nfx —IJ

C1f E+EA ]

=5 ==

) (v-T)

-
Y }
21 3]
=)

2.
5%

x -1

BlE Ble

Differentiation Ex 11.2 Q60

Herey =—"_
x+2
Differentiating it with respect to x and applying the chain and product rule, we get
£=£"L}
e delx+2
e d
=[x+2}g—xa{x+2]
{x+2f
_x+2-x
(x+2)°
_uxkd X
(x+2) (x+2)
,2
i —X}T [Sinoex+2=£—!
¥

Differentiation Ex 11.2 Q61 @
3
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f 1 '\
Here y =log -J;+—/I
=k
Differentiating it with respect to x and applying the chain and product rule, we get
; s
2 Idli:rg[ X +x ’]

Differentiation Ex 11.2 Q62

1+e”

Given, y =
1-a%

Differentiate with respect to x,

dy _d | 1+e”
ax adx [Y1-e&¥
X
= ! ® a [1+e ] [Using chain rule, quotient rule]

1+ek‘ E 1-a%
2
1-8%

1 W (1-E'x%[1+e")—[1+ex}%[1_exu
_Ex\|1+ex {1—9*)2
_1lj1-¢" 1"5”(:]9’(+{1+n5-’f)eJr

:2\J‘1+eI {1_ex}2

_1 1-e7 2e”
G P ‘1—9”}2

) ’{1+ex).\[{l——ex}m

dy &
AP N

Differentiation Ex 11.2 Q63
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] 1
Given, =J)?+—
y \II';

Differentiate with respect tox,

d_r=i[&+i]

dy dx

Differentiation Ex 11.2 Q64
wsin !

~J1—x2

Differentiate with respect tox,

Given, y =

d_y=i[x sin'lx]
dx  dx m
J1- %2 %(xsin'lx:]—{xsin'lx}%{\fl—xz)
=]

[Using quotient rule, product rule, chain rule]

_«\|'1— xZ {x%sin'lx + sin'lx%[x)}— (x sin'lx)ﬁi{l— xz}

2 ax
(-]
R
in! }_xsm X [-2x)

21— x°
-y

-
A XesinT X

X+l -xZsinla +
:}1—;(2

- 1—;(2{ i
J1- wF

{1—;{2)
a4 W1-wZsin! 21
{1—X2)£=x+ xlsm x+x\hs|_n7x

{1 Q)G‘y [{l—XQ)Siﬂ_IX +X25in'lx]
= -x )= x
ax

qfl—xz
= {l_xz)d_}’ [Sm x—x?sinlx +x7% 6in” 1)(]
ax 1- x2
2y Y sin !
= {1—)( )a ]
- ¥ . . _Xsin'lx
{1 X )E_ X+ {Smce, given y = ?}

Differentiation Ex 11.2 Q65
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af g~

Given, y =
6" +67%

Differentiating with respect to x,

dy @ (e -e*
ax e e pa~¥

='[9x+9_x}dx i e '94} [e* +s'x}]

{e +e")

[Using quotient rule and chain rule]

_[a" +a"’} [a" -e ;‘_(_

L

- . &
x)-[a"-a"][a"+a’_x

Remove Watermark

Wondershare

PDFelement

2]

{ex - }

) |iiex +e‘x}{ex +e"‘] - [e" —e‘“]{e’r —e"‘]]

e +e"‘]2

+2e% xe™F — e

- % 4 po¥e¥
[e" +e"‘]2

{ezx e
= (. A
ax {e" +e"’]2

2
e¥ —g™%
1-p2aq-
y [e’+e"']

2

—0)

N,

=1_[ex_e—x

(e +e‘*‘]2
o)
fe* +a'x}

- e T
[e" +e""}2

(e" +e7" }2 -

Differentiation Ex 11.2 Q66

Given, ¥ = (¥ - Ulog(x - 1) - [» + 1)log(x + 1)

Differentiating with respect to x,

ay ;:( [[X 1lagix - 1) - (x +1)lag(x + 1)]

dx
={[X—lj%log(x—1)+Iog(x—lj;—x[x—lj}—
{[x+1j%|og(x+1j+log[x+1j%|:x+1)]
[Using product rule, chain rule]
1 d
—{[x—lj (x—ljat -1 +log{x -1) (1)]—
|:[X+IJ[X]_;_1) %(x+1)+l0g(x+1j(l)]
=[[1)+I0g[x—1)] [1+I0g(x+1)]
=log(x -1)-logix +1)
dy _ . I:x—lj
ax [ +1)

Differentiation Ex 11.2 Q67

o
@
,QQ
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Given, v =¥ cosx

Differentiating with respect to x,

ay _
ax

i(ex cosx)
ax
x d g _x -

= d—cosx +cosx d—e [Using product rule]

fie e
=e® [-sinx)+e” cosx
= e* [cosx - sinx)
= et [%_ %J [Multiplying and dividing by -JE]

= \1'59" cosE cosx - sinZsinx
4 4

ay x 7
— = 22’ Cos| X +—|.
dx 2 [ 4]

Differentiation Ex 11.2 Q68

' 1 [1— 0352)(}
Given, ¥ = EIDQ - -

1+ coszy
- y = 1I|:|g 2sin? x Since, 1- cos2x = 2sinx,
2 2costx 1+co2x = 2cos2x
1 z
= y—EIDg{tan x)
2 .
= y:EIDgtanx [Slnce, Iogaf’ =b|oga]
= v =logtanx

Differentiate it with respect to x,

ay
L =] tan
» I:Dg =] X)

1 d . .
tanxxa(tanx) [Using chain rule]

sec x
tanx
1

z SinK
COS“ X x
Cosx

1
siny cosx
2
2sinx cosy
2 1

= — Since, ——mM8M
Sin2x SNy = COS ecy

So,
o‘_y = Z2cosec 2x.
ax

Differentiation Ex 11.2 Q69
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Here, v =xsin!x+41-x%

Differentiating with respect to i,

ysites.com/ mm Wondershare

PDFelement

Remove Watermark g

_y=i[x5m X o+l- x}
a ax
=;i(xsm x:]+—{\f1 X )
{x—sm X +5in” xi(x)}+;i[1—x2)
b b ouf] - 2 G
[Using product rule and chain rule]
|: i :| 2x
= +int x| -
1-x 2agl - w
Ey . i M
= +5in -
«|'1—X2 1- %2
=sinty
So,
G'l—’v=5in'1x
ax

Differentiation Ex 11.2 Q70

Here, ¥ =x?+3%

Differentiating with respect to x,

$7272)

= ;i X2+6'2}

252 4 g% O

c"x dx(

= 7x(2xj

ay _x

dx oy
= y%:x

dy

¥ e

Differentiation Ex 11.2 Q71

Here, y =g" +&87"

Differentiating with respect to x,

ay  a .
a=a{e”ex)
o x —-x
" &
e O
_ x x _
=g' +g d—x(x)

So,
= “'yz -+

Differentiation Ex 11.2 Q72

[Using chain rule]

[Since YxZ+a® = y]

[Using chian rule]

{Since (2-b) = ML\'{&% Q
[Since & +67 = | %
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Given, v = Ja® - x°

Differentiating with respect tox,

22

dx

_ 1 G‘ 2 2 . .
= ﬁa[a.t -x ) [Using chain rule]
=;(_ng

2afa” - x®

-

- ay X [Since NS =y}
v
ay
= = x
ydx

ay
—+x =10
ydx

Differentiation Ex 11.2 Q73
Here, xv =4

4
= y=—

Differentiate with respect to x,

dy o (4
dx dxlx

=- 55 {Sincex=i}
¥

= 4d_y+ 4y2=3y2
ax

ay 2 2
4 — =3
Se AT

Dividing both the sides by s, 0 .\0
O &
3:2 Since 2 - %
N [ ;‘5’} \(& Q

Differentiation Ex 11.2 Q74 \&\ P
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LHS =

[Using product rule, chain rule]

1 d iz 2 7z, 1 1
-Xxg az—xza[a x}+~.|'a X:|+[?]x x[—]

| =
!

M| =
[
11}
8]
1
3
[§]

M| =
Ma
o
2
1
kY
5
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MILLIONST /R Lety = cos™ {2xf1- 7] Ex 11

Fut N =cosd

PDFelement

=cos” {2 £Os B4 - coszs}
= Cos 1{200585”18}
= cas 1{5|n29} [Since Sin28 = 2 sin@cos &, sin®8 + cos® @ = 1]
¥ = COS l{c [——SH -—1i)
T O,
1
— o x =l
J2
= L ccossd ¢l
J2
= Decg<X
4
= 0«28« z
= D}—ES}—E
2
= FolZ_zol|xn
2 2

Hence, from equation (i),
-24a [Since CDS_1(CDSS') =8ifee[0 ]

-2cons Tty [Sincex = cosé]

Differentiating it with respect tox,

c"_y_ i[”] 2i{cos'lx)
dx [wis

o=

dy 2

dbx 1-x2

Differentiation Ex 11.3 Q2

Let y=m5'1{ 1;X}>

Put X = CosZz2@

—efF
{\[m}

1{6058} --=[i]
Here, -1<x <1 @
- -1<ms28<1 0 N Q
= D<28<sx 6 \
= D<o <X @
2

So, from equation (i), [ :| \@&6 Q
y =8 Since cos™!(cos8) =g if 2e[0,x %

1

y = %CDS_ X [Since » = cos 256] Q Q
O
Differentiating it with respect fo x, .\\\ @

dy 1 Q\ v/
i of1-x2 4

*
Differentiation Ex 11.3 Q3 \Q
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: 1-x
Let = sin? F—
2 ¥ = sin { 5 }

Let X = cos 2@

y=5in'1 1-cosz28
2
= it = sin? @
2

y o= g [sing) =i

mm Wondershare
PDFelement

Remove Watermark g

Here, D<wx <1

o Ozecos28 ¢ 1
= D<28<£
z
= D<S<£
4

sa, from eguation (i},
y=0 Since, sin! (sing)=g,ifae|-Z,2
s

1 _ .
¥ = 5cos Lo [Since, x = cos 28 ]

Differentiating it with respect o x,

g (L

dx  pafio xE
Differentiation Ex 11.3 Q4
Let y = sin™ [\,Ill— xz}

Let X =rCosg
Vo= sin'l[ 1- coszs}
y = sin™t (sing) - (i}

Here, O<x <1
= O0«cosgd<1l

= D<g<X
2

From equatain(i],
y=0 Since, sin! (sing) =g, ife<|-2,Z
2 2

v =costy [Since x = cos @]

Differentiating with respect to x,

c"_y _ 1
dx 1 _ .2 '
Differentiation Ex 11.3 Q5 @
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MILLIONST/R Let - tan'l{;}
F
3° - %
Let x=asingd
e tan‘l{ asing }
2% - 3%sin g
e tan~! asing
az{l—sinze)
Y= tan_l{asme}
gcos g
W= tan'l[tan ) — i}
Here, -a<x <3
= e i< 1
3
= “liecZ
2
From equatoin(i),
y=8a Since, tan'l(tané'):&ifae L
22
LA % 2
yumrsin 5= [Since x =3 sing]

Differentiating it with respect tox,

Using chain rule,

Differentiation Ex 11.3 Q6

Let W= sin'l{#}
w? 43

Fut N =atang

Y= sin-t atané
-.}az +tan<o+ a°

S 1 atané&
=5
Ilaz‘tanzs + 1)

[ = atans] 60 ‘\C)

Differentiating it with respect to x using chain rule, @ @
dy L dfx (b& Q
B a \

X TRt
1+{_J %
E
a‘_y_ E] \
dx 24 xE V
4

Differentiation Ex 11.3 Q7 . Q
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Let y = sint {2;(2 - 1}
Let ¥ =cos@

y = sin™ [2 cost g - 1}

= sin™! [cos 28)
y = sin ! {Sin [g - 2.9}} - i}

Here, D<x <1
= D<cosg <1

Deg<X
2

D«28
O0=>-28>-7

IolZ zg|s-Z
2 2 2

ool

So, from equatoin (jj,

v=2_25 Since, sin'l(c058)=8,if85{—£J£}
2 2 2
v =%—2|:u:|s‘1x [Sincex =cos g
G"}r' _ a -1
E_D_EE(CDS x)
1- %2
ay ___2
cl 1-x7

Differentiation Ex 11.3 Q8
Let ¥ = 5in'1[1—2)(2}
Let x =sing, So,

y = sin™t [1 -2 sinzs)

= sin!(cos 28]
v -t an(5 -22) ()

Here, D«x <1

= D<sing<1
= Deg<X

2
= 0«28 <
= 0> -28> -5
=

na| =
Y
.
n |
|

1)
s}
R
N

|

na| =
S

- 28 Since, sin~t (sin.‘}):e, ifge —E,E
2 2

T

2

T o . .

Z_2gin e [Smcex = S|n8:| @
2

Differentiating with respect to x, Q
2 o-a[ 2] @’@ N,
ax N
dy z N O
N e ‘\\\ ®®
Q\ v/
Differentiation Ex 11.3 Q9
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Put k' -acote,

Remove Watermark H Wondershare

M PDFelement

{ oot }
= cos”
«,l'a cot? g+ 32

-1 | acotd

- {a CDSE‘C@}

CDSS

aET

sing
= 1 [cos &)
=@

y = cot™t (%J [Since, acoté = x]

Differentiating it with respect to » using chain rule,

d_y__ili s
dx El
1

{X]Q o
TN e
a

a‘_y -3
dx 2 yxl

Differentiation Ex 11.3 Q10

ety _Sin_l{sir'ux+cosx?r

N

sir? {sinx [%] 4 cosx x[%]}

. T .
=sin 5|nxcosz+cos;{x5mZ

ol

-3

Here, T kX
4

= LA Since, sin!(sing)=8,if 6|2, %
4 4 ER

Differentiating it with respect to x,

ay
—=1+0
ax *
ay _
dx

Differentiation Ex 11.3 Q11
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COSX +Siny
Let = Cos 1{ }

{w[ ]+W[ 2}
- cos 1{::05)( cos +5inx sinx[%}}

Here, -Zex<X

4 4

T T I I I
= - ===

-85 (3)
= T “Ileo

2 4

So, from equation (i),

V= _[ - %J [Since, cos ' (oos8) = -8, if 9 e [—Jr,lil:ﬂ

yo=-x+2
4

Differentiating it with respect to x,
@ _ 1,
ax

Differentiation Ex 11.3 Q12

X
Let Yy = tan'l{—}
1+41-x7

Put X =sind, so

e — sing }
1+ 1—5|n g

_dpgnt sing
1+cosg

2singd cosg
-1 2 z
2cos2g

_l{tags} <<}

Here, -1<x <1

= tan

= -1<sing<1

= —£<8<£
2 2
r &

= - = =
4 2 4

Sao, from equation (ij,

8 - -1 =g e d ol
y_E Since, tan (tanSj-S,lFSe[ ZJE:H @
e —_ O O
y o= = sintx [Since, x = sin#]
2 S &S
Differentiating it with respect tox, %6 &®
Oy 1o (& Q
dx of1- k2 6\' %_
Differentiation Ex 11.3 Q13
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Let ¥ = tan™! ai
a+ x;'az -x2

Put X =3sind, so

_1 asing
y=tan" d —————_—
a++a% - a%sinte

gk asing
3+ fazil—smze)
- tam-! asing
a+acos.5'
spgigel asing
1+|::|358
 tant sin@
1+CDS|9
25|n9c059
= tan?
2E:DS 9
—tem1 -—i
¥ ;. 0
Here, -g<x <3
e —1<£<1
a
e —£<8<£
2 2
L g
= U L
£ !

So, from equation [i},

=

y = Since, tan™ [tand) =8, if 8 « {—g,%ﬂ

2
1 s b 3 :
y=§+5m - [Slnce,x=asm€]

Differentiating it with respect to » using chain rule,

tn 32 42

Differentiation Ex 11.3 Q14


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

X4+l - x}
¥ = sin

¥ =15ing, so

sing + 1—5|n }

mm Wondershare
PDFelement

Remove Watermark g

= sin”

-1

e
s fanes
ol
{

sing + cos 8}

= sin”

S.ns +mgs[1}§]}

-1 sing CDS—+ cosgsin 4}

= 5in

st {ein( 5+ 2} —()

Here, -l<x <1
= -l<sing<1

= Ieelt
2 2
T oo g arx
= RNl S iy |l
2 4 4 4

¥ =5+ 2 Since, Sin'l(sins‘):& as g e —E,E
4 2°2

wo=sinTtx +% [Since, sing=x]

Differentiation Ex 11.3 Q15
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Le - cos {x+1x}

Fut X =sind&, so

{3m9+ 1-sin 9}
= oS

- 5|n8+c058}

mm Wondershare
PDFelement

Remove Watermark g

= CO5

I
e i ] ose( ]

= COSs 1{5”1.5' xSm—+ COs& xCos Z}

o)

Here, -1<x <1

= -l<zing<1
= e
2
I kg I i i
= ——t =B -= | ==
2 4 [ 4] 2 4

So, from equation (i),

Y= - [ 8—%} [Since, cos‘l[c059)=—8, if.S'e[—:r,D]
g

o

wo=—sinlx +% [Since, x = sind]

Differentiating it with respect to x,

d—y=— L +0
dx 1 - x?
.

dx 1 - x?

Differentiation Ex 11.3 Q16
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_ A
Let = tan 1{ }
4 1- dx?

Put Zx =tand, so

y = tan'l{ 2tang }
1- tan®@

mm Wondershare
PDFelement

Remove Watermark g

¥ =tan'1{tan28} --=[i

Here, —£<X<£

2 2
= -1le2x <1
= -lectand <1l
= LA P

4 4
= —£<(29)<£

2 2

So, from equation {i),
¥ =28 Sicne, tan'l(tanﬂj =g, ifee[—%,%ﬂ

y =2 tan~ti2x Since, 2x = tand
(2¥)

Differentiating it with respect tox using chain rule,

dy 1 i ”
a_z[1+(zszldx (2)

dy _ 4
dx 1+ 4x2

Differentiation Ex 11.3 Q17

21+1
Let ¥ o= tan~! =
1-4

Put 2% = tan 8, so,
0
= tan! 72 ><22
1- {2*}
_ tan‘l{ 2tanf }
1-tan*g
W= tan'l{tan[zs)} —={i

Here, -w<x <l

= o g2t 20
= 0<2¥ <1
= Deg<X
4

= D<(28)<£

2

From equatain (i),
¥ =28 [Since, tan~! (tang) =g, if 8 = [—%,%H
y =2tan™ {27) 60 C’;\\'Q

Differentiate it with respect to x using chain rule, @
dy 2

) R
s S

z+l ¢ <::>
Z"“_i=21+|:"92' o\\\ ®®

N\
Differentiation Ex 11.3 Q18 @ \/
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2 X
Let J.z=tem'1 azx
1-2

Put 3" = tang,
2tang
Y o= tan‘l{iz}
1-tan<&

v = tan'l{tan[ES)} — 1)

mm Wondershare
PDFelement

Remove Watermark g

Herg, -wm<x <0

= a™ gt
= 0<tang <1
= D<8<£

4
= D<(29)<g

From equatoin |:|) s

y =28 [Since, tan~! (tand) =2,if & « [—%,%ﬂ

y =2 tan™t {ax:]

Differentiate it with respect to » using chain rule,
ay 2 ad { X]
oy iy
z
ax 14 (ax) dx

dy _ 23" loga
ax 1+

Differentiation Ex 11.3 Q19
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Let y=5in'1{7l+x+ I_X}
2

Put X =rC0s 28,80,

_ Sln_l{J1+ cos 28 + Jl cos 29}

«,{ZCDS 9+v‘25m 9}

a
{ 2 cos 8 + 25|n8}
el
{

= =in”

CDSS Jsm 6'}

= sin? CDSSSIH[ ]+CDSZSIHS}

ool

Here, D<x <1

= 0«cos28«1
= D<25‘<£
= D<8<£
4
= Tele+Z|<X
4 Z

So, from equatain i),

y=5‘+£ Since, sin! (sing)=4,iffe —EJE
4 2°2

1 = T
y=_cos x4+l
2 4

Differentiate it with respect to x,

Differentiation Ex 11.3 Q20
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Let = tar! "1+52X2 -1
ax
Fut g% = tang
S 1+a%%-1
¥ ax
~ tar! secd -1
tang
~ tar! 1-cosé&
sing
2sin®e
= tan! 2
an 2sing cosg
2 2
tan &
= tan™?
y [ z J
@
Tz
¥ = %tar‘u‘1 fax)

Differentiation Ex 11.3 Q21

Let f{x) =tan e L
1+ coss

This function is defined for all real numbers where cosz =1
ie at all odd multiples of =

fix)=tan -1 [ﬁJ

l+coss
25in| 2 |os| 2
=] 2 2
2 cos® [i]
2
=tan Y tan|E]]|- X
2 2

Thus, f (=) =i[ij=£

= tan

dx 2

Differentiation Ex 11.3 Q22

Let y= Sm_l[n"#]
Put  x =catd @
(e O F
[ l:l:lseczf?] Qb O

= sin”! (sing 6
- s (sing) \’& %

v = cat'lx [Since, mté = x] %

Differentiating it with respect to x, 8 O @

N
:f—i“(lsz)' @ \/Q)

Differentiation Ex 11.3 Q23 R \Q
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1+ [x

—tan g
1+tan®g

¥ = COS l(cos 28) -=={i
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Remove Watermark g

1-
Let Vo= cas'l[

Put x" = tan#&, 5o,

Here, O<x <o

= 0<x® < w

= D<5‘<£
2

= D<(29) < x

So, from equation (i),
y =28 [Sicne, cost cos8) =8, iffe [DJﬂ]]

y =2 tan”? {x”}

Differentiating it with respect to x using chain rule,

dy _

5—2 1+(x }2 dX[ )
=1+x x{nx”'l)

c"_y= 2rx"t

dx 14 x®

Differentiation Ex 11.3 Q24

. 1-x7 1457
Let ¥ o= sin! = |+ sec! 5
1+x 1-x

. 1-x° 1-x2 ) 1
= sin! = |+ cos™! z [Smce, sec! ¥ = cos™? [—J]
1+x 1+ LS

Y o= g [SinceJ sintx +costy = g]

Differentiating it with respect fo x,
dy _
ax

Differentiation Ex 11.3 Q25

a+x
Let W= tan? [1 J
- ax

W= tant 3+ tan~' x Since, tan'x + tan™! ¥ = tan! [lxlﬂ
_X}{

Differentiating it with respect to x, E 0 ’\Q
dy d . d g @
a_a{tan a}+a‘tan X}

dr __ 1 _ C)
dx 2

1+

Differentiation Ex 11.3 Q26 . \'\\O @@
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Let y = tan"[f—}:_;;]

y = tan~l i + tan™! Ja

Differentiating it with respect to » using chain rule,

d i -1
d—y=d—[tan J-:]+ [tan JE:]

-ma[-f;]w

(5[]

dy 1

dx 2% (1+x)
Differentiation Ex 11.3 Q27

- y=tan'1[a+btanx}

b - atanx
[a+btanx

= tan_l #
b - 5tanx

b

a
5 + tanx
= tan~

1+Etanx
b

tan [‘can'1 E] +tanx
1 fa}

tan™

1-tan [tan'l E] + tanx

= tan™? {tan [tan'1 2. +x.]]
fa}
= tan? (EJ +x
b

Differentiate it with respect to x,

-
I

dy

— =0+1
ax *
2 S
ax

Differentiation Ex 11.3 Q28
a + B ]

[a+bx
b
El bx
b b
b oax
2 b

Let Y= tan™

tan

4w

Differentiating it with respect to x,

ady 1
=0

ax +1+;{2

dy 1

dx  1+x2

Differentiation Ex 11.3 Q29

Wondershare
PDFelement

Remove Watermark .-

Since, tan™ x +tan"'y = tan™ u}
l-xy

RO &

’b

. ‘\\ @
.\\\0 o
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- N =3
Let = tan~!
y [X +6‘]
~N =3
= tan~t| X
X+ 3
ke
¥_=
= tan | E X
ey =
4+ =
£ M
1-2
= tan™! X
1+1wx—

y = tan™! (1) - tan~t [EJ
X

Differentiating it with respect to x using chain rule,

ay 1 d(a
Y op-—=- -2
e 217 ax bx
1+|—
X

)(2+4:_|‘2 X2

o‘_y_ El
dx FPax?

Differentiation Ex 11.3 Q30

-et e tan [1 +X5x2J

()

¥ o= tan™ 3w - tan~! 2x

Since, tan ! i - tan'ly = tan™? [X 4 J:|
1+xy

Differentiating it with respect to % using chain rule,

(=i _ 1 el 1 ad
dx 1+(3x)2 it S o (&)
1 1
= - 2
1+9x2() 1+4x2()

c"_y= 3 _ 2
dx 1+9x? 1+ 487

Differentiation Ex 11.3 Q31

3
Let Vo= tar™? [ al 2]
1-6x

o)

y = tan™ (3x)+ tan~t [2x)

. X+
Since, tantx + tanly = tan‘l[ 4 H
1-xy

QS
Differentiating it with respect to % using chain rule, 60 \

dy 1 d 1 g @
— = — [+ ————[2x
dx 1+|:3X)2 dX( ) 1+(2Xj2 dx( )

9
l 1+1El)(2 (3)+1+:X2I:2) \'é Q

dy 3 2 Q:" Q
= =t
ax 14+ 9x 1+ 4w &

*
O
Differentiation Ex 11.3 Q32 .\\\ Q)(b
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cosx + sinx]

Let y= tan‘l{ _
COsx — SNy

[cosx +sinx
- tan-t oS
COSX —Siny
cosx
[cosx . siny
- tan-l|E0SX  coOsx
CoOsx SNy
lcosx oSy
tan-! [1+ tanx
|1-tanx
[ tans
+ tanx
= tan~! r
ans
1- tan x
- kg
= tan~!|tan | = + x
L 4
Vo= T v
4

Differentiating it with respect to x,

Y g1
ax
Yy,
ax

Differentiation Ex 11.3 Q33

1 1

1| %% +ad
Let W = tan —
1- [ax)3
L L
v = tarn™? [x3}+ tan™? [93} Since, tan'x +tan"ly = tan”! [l}{lﬂ

Differentiating it with respect to & using chain rule,

1
ady 1 ad | =
a=ﬁ*‘a[ﬁ]”
1+[X§}
i
L

H
3

1+x

dy 1

dx 2 2
3X3[1+X3}

Differentiation Ex 11.3 Q34
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x4+l
Let f(x) = sin_l[ 2 ]

1+ 4%

To find the domain, we need to find all ® such that
2x+1

mm Wondershare
PDFelement

Remove Watermark g

-1< <1
1+4%
Since the quantity in the middle is always positive, we need

x+H
=1
%

to find all ¥ such that 2
1+4

ie al » such that 2% < 14 4%

We may rewrite as 2 £ ix+:2)c . which is true for all =
2

Hence the function is defined at all real numbers,
Putting 2* = tanse

X+ kS
f(x)=5in_1 2 =sin 1 2—22
1+4% 1+ (2%

. 1| 2tana
= 5N —
l1+tan~ 8

} sin! (sin26) =20 =2 tan™" (2")

1+[2");2 clx
2 " 2 pgz
1+ (2 )Iogz 1+ 4%

Differentiation Ex 11.3 Q35

. P
Let = 5|n'1( ]+sec'1
i 1+x°
T =4 -1 -xZ
¥ =sn = |+ C0s 2
1+x 1+
Put, X =tang

y_sm_l( 2tang ]+|::Ds'1 1-tan®s
1+tan s 1+tan® g

v = sin! (sin28) + cos™? (cos 28] ==}

H
|+
x| x

) [

-

Here, Dzx <1

= 0<ctangd <1
= Deg <X
ES

= D<[26‘)<£

2

So, from eqgauation (ij,

Since, sin~? [sindl =8, if 8 e [— g,g]

y =28 +28

cos™? (cosg)=8, if@e[0,r]
Yy =49
y = 4tantx [Since, x = tang)

Differentiating it with respect to x,

O
QY X
S_i B 1 +4;{2 ' @ O
Differentiation Ex 11.3 Q36 «6 Q
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Here,

W= sin~! [—X ]+ cos! [—1 ]
«,|'1+x2 xl'l +x2

Fut & =tand

v =sin™ tané +oos? !
-\‘|'1+tan26' A1+ tan® &
sing
- gint| 058 | 4 epet| L
secd secd
sing
=1 CcOsé& -1
= =in +CoOs™ " (cosd
1 (cos8)
cos&
y = sin”! (sing) + s ! (cos 8) -—(i)
Here, O<x <o
= 0« tand < =

= Dcecl
)

So, from eqation (i},

Since, sin~! (sineje, if 8« [—g, g}

y=8+8
and ecos! (cosd8)=8, if 8e[0,x]
=28
v o=2tantx [Since, x = tand]

Differentiating it with respect to x,

G'_y 2

dx 1+ x2
Differentiation Ex 11.3 Q37
Let f(x)=cos _1[5in #)

We ohserve that this function is defined for all real numbers,

fx)=cos _1(sin><)

-1 b n
=Ccos COS| —— 4 ===

Thus, f'(x)=%[£—x]=—1

2
Let v =cot! i
1+x
Put X =tang, so,
1-tang
Yy = cot™! [ ———=
1+tang

tan%- tang

1+tanZ tans
4

Tie
4 @ < ?
y = %+ tan~!x [Since x = tang] \'@
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Differentiation Ex 11.3 Q38

lx:ly—wl" \,"l+sinx+~fl—sinx
J1+sinx —+/1-sinx

J]+sinx +Jl-—sinx
J]+sinx «-Jl«-sinx

{JHsinx +Jl—sinx]2

Then,

b (JHsinx —J1=sin x)[JHsinx +-Jl—sinx)

; (1+sin ) +(1—sin x)+ 2, (1 —sinx)(1+sin x)

(1+sinx)-(1-sinx)

_ 24 24/1-sin’ x

2sinx
_ 1+cosx

sinx
;l'x
2

2¢os

. X X
25in - cos -
2 2

x
=0l —
2

Therefore, equation (1) becormes

Differentiation Ex 11.3 Q39
s ]+sec‘1
1-x°2 1- 2
1 2x Ak -
¢ 1[1—X2]+CDS 1[1+x2]

Put X = tang,

y—tan'l[ 2tang J+cog-1 1-tan’8
1-tanZg 1+ tan?s

Here, y = tan‘l[

,_.
+
X
B
—

y = tan™! (tanz2a) + cos™? (cos2a)
Here, < x <m
= 0« tand < w
= 0<8<
2
= 0<28< s

So, from equation (i),

y =26+ 26
y =4
y = 4tan!

Differentiating it with respect to x,

G'_y= 4
dx 14x®

Differentiation Ex 11.3 Q40
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<
\\'O

6\3
Since, tan™'(tang) =3, |f.5'e Sl — % Q&Q
and CDS_I(CDSS) 8, ifge[0, :r]
s @

®®

[Using x = tan&]
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y = cos! {X _ 1] +ain! [X _ 1) [Since, sec! (x) = cos™ [1”
¥ +1 X+l X

. - P I
[SIHCE, cos 1x+5|n 1)( = E:|

Differentiation Ex 11.3 Q41

Here, y = Sin[E tan'l[ 1- X:H
1+x

Fu X = cos 28, =0,

1+cos28

ot 2sin® g
2cost e

—Sln[ztan 1_0:'529}

= 5|n[2 w=rcos } [Since, x = cos 28]

Differentiating with respect to » using chain rulg,

3% 1 aq
o i

Differentiation Ex 11.3 Q42
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Here, v =cost [ex)+2 cos™t 41 - 4x®

Put Zx = Cosd, s0
W= cas'l(msej+2m5'1 1-cos2g

= cos™? (cosg)+2 cos~? (sing

- mos! (cos&) + 2cos ! [cos [g— SD --=1i)

1
Here, O<x <=

2
= 0«2y <1
= 0« oos@<1
= Deo<l

2
and
= D>—9>—£

2
= IslZ-s|>0
z Z

So, from eguation (l) s

y=08+2 [g— SJ [Since, cos ! {CDS[S)) =9, ifge [DJﬂ]]
=89+ 5 -28

y=a-8

v =x-cos ! (2x) [Since, 2x = cos@]

Differentiating it with respect to % using chain rule,

a‘_y =0- [;]i(ng
ax 1—[2)()2 ax

- ——(2)

1-4w”

dy 2
Al oax?

Differentiation Ex 11.3 Q43

Here, %[tan'l(a+bx)]= latx =10

So, using chain rule,

1 a
Hl +(a +bx)2]fa(a . bX):|X-D =

= b=1+a"

S bo c’;\\o

Differentiation Ex 11.3 Q44 @
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Here, v = cos™! (2x)+2 cos™ 41— 4x?

Put 2y = Cosgd, so,

¥ = cost (cos&)+2 cos~lyf1- cosf e

=cos~? [cosg)+2 cos~! [sin &)
-1 -1 T :
= cos [cos @) + 2 cas cos| =—-8& s
R ) ;
T O, —£<X<D
2
el -1<2x <O
] -lccos8< O
o A
2
And
o eline i g
2

So, from equation {7},

y =9+2[—[§—9H [Sinc’e’ cos™! 05 (8) = 8if & < [0, 7] ]}

cos~! cos(f) = -8, if8e[-x,0

v =9—2xg+29

¥ =-7+38

y = -z +3cos ' [2x) [Since, 2% = cos &

Differentiating it with respect to » using chain rule,

dy -1 i
a— D+3[7] o I:EX)

1- [2x)?
3
R L LN [
J1- 4x? )
d_y= 6
a J1- 4wt

Differentiation Ex 11.3 Q45
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Here }g:tan_l M
' 1}1+x +~1-x

Put N =Cns28, s0
y = tan-t Jl+cos28 - f1- cos28
A1+ C0529 + 41 - cos28
~ tar! [\I'E cost g - A2 sinzs]

'\J’E cost 8 + JE sin® g

- tar! [JE(CDSS - gin 8)]
N (cosé +sing)

cos8 - sing
= tan{l} mis‘g
cosd +=ng

oss

[Dividing numerator and denominator by cos8]

cos&  sing

- tam 1| £osf  cosd
cosd | sing

cos8  cosé
- tan-! 1-tang
1+tane

tans

= tan?

%CDS_IX [Using x = cos28]

d_y=|:|_1 -1
fod's 2 |':|__f-,(2

Differentiation Ex 11.3 Q46
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2y — 31— xF
Here, ¥ = cos {—}

Let X =058, =0,

y = c05'1{2 osE - 3\|'1— caszs}

H

J13
2 3
-1
= C0S ——=rC058 - —15inég
13 ~13 }
Let CDS;ﬁ:i
Y13
= sing = f1-cos? ¢
H
= M- 2
413
_ 13-4
13
L
IR'FE)
sin;ﬁ=i
413

Sa,
y = cos ! {cosg cos8 - sing sin 5
= cos'l[CDS(Sﬂﬁ)]
y=¢+8

2 . 2
y = cos [—J +cos Since, ¥ = COS&, COS ¢ = —]

J13 13

Differentiating it with respect to «,

Differentiation Ex 11.3 Q47

Consider the given expression:

v = Sin'l 21’+1 v 3
1+(36)°

Substituting &% = tan@in the above equation, we get,
y=gin"! 2x6”
1+6%

- {M} 60 C’;\'\Q

= sin'l{sin28}

i %2

= 2tar (6%) %
Differentiating the above function with respect to x, we have, @K Q
a sin™ EaLENlE i[2 tan™ [6*” 6\'
ax A

1+(36)

_ox—L _xéloge ’\C> Lo
1+{6%) ~\\ Q)
. N\

exeipe Y
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Differentiation Ex 11.4 Q1
Given,

xy =c?

Differentiate with respect to x,

=)= 2fe?)

av a .
= ¥y (¥)=0 Using product rule
ax de() [ aF ]
= xdy+ =0

dx Y

oy
= Xa
= ar_ ¥

dx X

Differentiation Ex 11.4 Q2

Here, v®-awy®=x¥43x%

Differentiating with respect to x,

a d a d
= ) ) i) )

24y d od ] 2 d gy oz -
= 2y E—E Xy E(Xj =ax?+3|x E(yj+ya[x ) [Wsing product rule]
ay ay .z z 2 Gy }
= IV Rr ) Uy - TP =3+ 3| I w2y
yo‘x [(y)o‘x y] [ [=23 y(2x)
ay ay 2 2 24y
a? L awy S ay? - w4 an? =l 4
= 4 T Xya'x Y N O'X+ o,
= 3y2d—y—6xyd—y—3xzd—y=3x2+6xy+3y2
ax ax ax

= BSl—i{yz—Qxy—X2}=3{x2+2xy+y2:]

2
o v Blxay)
e S{yz—zxy—xz)

z

- dy _ (% +¥)

i yZoowy - k7
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Differentiation Ex 11.4 Q3

2z 2z oz
Here, x%+y%=a%

Differentiate it with respect to x,

2 (5], 2 [51)ay
ak z L-n
= 3X +3y ax
-1 -1
= Exg.'.zySd_y—D
3 3 ax
-1 -1
2 =dy -
cL,IHY __<c,.3
= Ey ax 3
-1
- a¥__ 2,3, 3
a5 c] -l
2y 3
__1
3
— W x7
a5 i
y3
1
3
- W __y
ax 1
w3
1
dy ¥z
= dx (x]

Differentiation Ex 11.4 Q4


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Given, 4x +3y = log{4x - 3y)

Differentiating with respect to x,

d d ad
E[4x)+d—(3yj=—[I|:|g(4x—3y):]
= 4+33‘i W;iﬁx 3y) [Vsing chain rule]
= 4+3d_y= —3—]
ax 4x By
) A S N 4
= 4+3dx - [4x - 3y)]  [4x -3y)dx
ady 3 = 4 _
= de+(4x—3y)dx_(4x—3y)
ay 1 _ 1
- 35[“(4x—aw]“‘[t4x—aw 1]
- oy [4x -3y +1) | 1-4x+3p
e | (4w -3y B [ - 2y)
- o‘_y_i 1— 4w + 3y 4x - 3y
ax 3 (4 -3y] ||4x -3y +1
- Oy _A{l-dx 43y
a3 dxw -3y +1

Differentiation Ex 11.4 Q5

Given,

= — (2% )+ = [2v]— =1
L)+ N
2y dy 2
= sy =
bde 6‘2
I =
dx 2% M 2y
o v b
e azy

Differentiation Ex 11.4 Q6
Given,

x5+y5 = Ly

Differentiating with respect to x,

ax {5) dx{yS)__Sxy)
- 5X4+5y43'_i=5[ jf( yj_;( )] [Using praduct rule]
= B +5yqj—i—5[xj—y+y|:)]
= Ex +5y43—i=5xj—i+5y

= 5y4d—y—5xd—y=5y—5x4
el [el's

= SS—i{y“—x}:S{y—x“}

gy Sl -+)
s
oy _y-x

G'X_y4—x
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Differentiation Ex 11.4 Q7

Given,

(2 + yjz = 2axy

Differentiating with respect to x,

a a
= = — [ +y) =a[2=ﬁwy)
d dy  d . .
= 2(x +y) (x +y)=2a xd—+yd—|: ) [Using chain rule and product rule]
fie fie

= 2(X+y)[1+g—§:|=25[ S}’ y()]

= 2|:x+y)+2[x+ng—i=zaxz:—§+zay

¥
a =2 2
= _X [2 |:X +y) 2ax =y |:X +y)

dy _2lay-x-v]
dn Z[x +y - ax]

- I _far-x-y
Qdx X4y —ax

Differentiation Ex 11.4 Q8

Given,

{x2 + yz}z =Xy

Differentiating with respect to x,

Ux +y2) ] = —(xy)

= 2(x% +y )—{x +y?)=x=t +y%( x) [Using chain rule and product rule]
= 2{x* +y2)[2x+2y?’] Xj—y+y()

> axf et Loy,

S 2 G T = PP (R

= d—y[4yx2+4y3—x:|=y—4x3—4xy2
ax
o‘_y_ y—4x3—4xy2
= Y T

Differentiation Ex 11.4 Q9

Here,

an! (xz +y2) =a

Differentiating with respect to x,

%(tan'1 [xz +y2}} = %(a)

Ei 1+[X2+y2}2><;—x{x2+y2]=0 [Using chain rule]

1 dy]
ny = leweay o
L+{X2+y2)2}[ o]

D 2y dy
- {1+{x2+y2) }+{1+[x2+y2]2}5‘

2y oy 2x

- 1+[x2+y2}2a=_1+[x2+y2:]2
_ o‘_y= } D - 1+[x2+y2)2
dbe 1+{x2+y2} ey

a x
T e [Y]

Differentiation Ex 11.4 Q10
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Given,

e* ¥ = log [i]
¥

Differentiating with respect to x,

d _ a
=gl

= lx=rl ;_X[X -y = ﬁx%[%] [Using chain rule and quotient rule]
¥
ad ady
y— ) - ==
= e[x—y) [1_0"_}’]= ¥ c"xl: ) ax
av ) ox ¥

= dx Xy h Xy dx
(x-r) _ dy_l_idy
= c s (X y)dx XNy dy
1dy ey _ 1 _(x-p)
= [ ax x “
G"}r’ 1 e[*"l’) 1 e[X—J’)
= A P =2 _
dw |y 1 o 1
Y 1 - w7
- G‘_V[l ve } | )
b ¥ X
-y
- o‘_y= ¥ 1—)(9E ]
E Hq _ye[x_y)

O
5|2
(]
% =
= %
M |
—| —_
£ -
==
1
|
| I

Differentiation Ex 11.4 Q11
Given,
sinay +COs{x+y)=1

Differentiating with respect to x,

(1)

%a

g Sinxy + & cos(x +y) =
Ay y a }r’ =

ax
= COS Xy %(xyj -sin(x +yj%(x +y¥]=10 [Using chain rule and product rule]
SR I Gl
= Cos(xy)[xa+ya(xj} sin(x +y)[1+dx] ]

= Cos[xy)[xj—i+y(1)}—sin(x+yj+sin(x+y)j—i=EI

ay : 2 dy
= xCas(xy)a+ycas(xyj—5|n|:x+y)+sm(x+yja=D
= [xcos[xyj+sin(x+yj:|j—y=|:5in(x+yj—ycosxy:|
e

By
dy

sin(x +y)-ycosxy
XCosxy +sinlx +v)

Differentiation Ex 11.4 Q12
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Here,
\fl—x2+«|'1—y2=a(x—yj
Let X =sind, ¥ =sin&, so
= u'{l—sinzﬂ +u'{1—sin28 = a(sin A - sin&]j
= cosA+cos8 = a(sind-sind)
cosA +cosé
= g
sind -sing
A+E8 A-8
2 cos ® 05—
= a= 2 2
A-E
2cos ®sin——
2
%5*)
= 2=t ——
2
= cotla-A-8
= Zootla=A-8
= 2ootla=sintly -sinty

Differentiating with respect to x,

%{2 cot'la) = %{sin'lx} - j—x{sin'ly)

S P . 4
"1—x2 ll'l_yzdx
1 gy 1
= .
.Jl—yzdx N
z
= H_AlY
1o x?
d _ ft-y?

dx 1- 7

Differentiation Ex 11.4 Q13

Here,
y«Jl—xz +x~|l1—y2 =1

Let ¥ =s5inAy =sné

= SinBAl-sin® A +sinA1-sinf& =1
= sinBcosA+sinAcos8 =1
= sinfA+8)=1
= A+E = sin'l(l)
.1 A Frd
= SinTt X +sin y=§

Differentiating with respect to x,

= %[Sin'lx}+%(sin'1y:]=;—x[gJ

1 . 1 ay

2 fl_yz fel's
E:

= a __[1-
ax 1- %%

Differentiation Ex 11.4 Q14

mm Wondershare
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Remove Watermark g

[Since (1— sinze) = cos? 9]

2

cosA +cosé = 2CDS[A ;BJCDS[’:;BJ

Since, sind-sing = ECDS[A;BJSM[A _B]

[Since x = sind, ¥ = sin&]

since 1- sin®8 = cos? 8 and
sin(x +y) = sinx cosy +cosx siny

[Since x = sind,y = sin&]
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Here,
xy =1 -0

Differentiating with respect tox,

a g
_- =—(1
o =)
a ) )
= Xty a(;{) =0 [Using product rule]
= le+y(1j=ﬂ
i
= dy__¥ Putx = 1 from equation (i)
dx X ¥
dy _ ¥
T a1
¥
dy 2
= dx ¥
dy 2
L =0
= o +y

Differentiation Ex 11.4 Q15
Herge,

xy2=1

Differentiating with respect to x,

d 2 ad
= or®) = (1)
o‘x{ Iei's
a2y, 29 i
- (y oy a(xj -0 [Using product rule]

=
= X(Ey)d—y+y2(1)=0
ax

dy 2

Dy 4 = _

= xde W
2
= ay _ ¥
ax 2xy
=  dr_¥
dx  E2x

1 . .
Putx = — from equation (i)

= Z.l= e
¥

dy 2
o

= ax 4
gy 3
2= + =0

dx ¥

Differentiation Ex 11.4 Q16
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Given,

Hafl+y +¥yl+x =0

= Mol 4y = —pafltx

Squaring both the sides,

57 - )
XL+ yh = pE L+ x)

xZ e xPy = pT e pix
KEop? o ek

(- y)le+y)=xyly-x)
(% +y)=-xy

Vot Xy = -k
Yil+x]=-x

L

U
o
]

Differentiating with respect to x using quotient rule,

@ —(1+Xj%(xj+(—xj%[x+l)
o (1+x)2
_ g‘_y=_—|:1+xj[1)+x(1):|
ax i |:1+X:]2
- d_y=-—1—x+x
dl _(1+x)2
= ay __ -1
o4 (1+xj2
= (1+X:]23—i——1
= (1+xj2dy+1—0

Differentiation Ex 11.4 Q17

Here,

Iog %4 y? = tan” [ J
1
= Iog[x +¥ )2 = tan” (iJ

= %Iog{xz+y2}= tar! [%J

Differentiating with respect to x,

14d 2,0 2 9t [ X
= delug[x +y) tan "
1 1 a 2 2 1 =Y . . i
= = —Ix*+ = iy Using chain rule, quotient rule
2x[x2+y2]dX[ ¥ 1+[yJ2dX[X] [Veing i ]
x
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Differentiation Ex 11.4 Q18
Here,
SBC[X + ,'r"] =
K-y
= Al A (a)
X —_—

Differentiating with respect to x,

=Y g )= ) ()
(- yY°
= (x—y){1+j—§]—(x+y){1—§_i]=u

= (X—y)+(x—y)j—i—[x+yj+(x+yjj—i=ﬂ

=0 [Using quaotient rule]

avr. _ _ _
= a|:x Y+x+y|=x+y-x+y

dy
= a(:2x)=2y
. W_y

ax X

Differentiation Ex 11.4 Q19

Here,
z z
tan~! % =3
KT+ y
2 z
fae) Xz y2=tana
Ko+
= Xz—y2=tana‘xz+y2}

Differentiating with respect to x,

%(xz—yz) = tana%[x2+y2)

= 2x—2ydy = tana 2x+2ydy
d. o

ke r

Il

= 2;(—2yd—y=2)('c.zmc'.~+2t“car1c'.~d—’V
ax
= 2ytanad—y+2yd—y=2x—2xtana
ax ax
dy
= 2ya(1+tana)=2x[1—tana)
gy x(1l-tana
ax _y 1+ tana

Differentiation Ex 11.4 Q20
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Hereg,

xylogix +yi=1

Differentiating it with respect to x,

d a

= | =1
= X[X},f og(x +y) dx[)

d oy o

= xyalog(x+y)+x|og(x+yja+ylog(x +yja(xj=ﬂ

[Using chain rule and product rule]

1 d qdy

= ny(Xer]dX[X+y)+x|og(x+yja+ylog[x+y)(j 0

= [ o J[ ]+X|UQ(X+}’)Z,.—£+yIDg(x+y)=
= )R )

Sicne from equation (i) logx +y) = i]

My
— 4+ ki
B y ke Y

e
[Xy +X+y} [x +y+x2y]

x+yy Xlx+y]

_ Ky Ry ¥ix +y)
slx+y) JovZex 4y
_¥ XAV + 0y
sl y 4y’

|—|

I
Q_|\q

212

%l‘q

So,
dy ¥ X N+
ax XlayZax ey

Differentiation Ex 11.4 Q21

Here,
y = xsin(s+y) -—={i)

Differentiating with respect to v,

ady  a .

= = E[X S|n(a+y):|

- Z:_i= xasm[a+y)+sin[a+5”)%(xj [Using product rule, chain ruel]
[=3% d ;

- " xcus[aﬂf)d [2+y)+sinfa+y)(1)

=Xcus(a+yj(ﬂ+j—y]+sin(a+yj
b

dy )
= a(l—xcus(a+y)}=5|nl:a+y)

dy  sinfa+y)
T 1-wcos{a+y)

Putsx from equation (i), » = L
sinfa+y)
- Z.i= s;/ln[a+yj
¢
Sinl:a+ijg[a+y)
2
- ay sin®(a+ )

dx sinfa+y)-ycos(a+y)

Differentiation Ex 11.4 Q22
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Here,
xsinfa+yl+sinacos(a+y)=0 -—f{i

Differentiating with respect to x,

Il

%[x 5in(a+y)]+ %[sinacos[a+yﬂ =10

Il

{x%sin(a+yj+sin(a+y)%(x)}+sina%cos(a+y)= ]
[Using product rule and chain rule]

= {XCDS[a+y)i|:a+yj+Sin[a+y)|:1)i|+5ina|:—5in(a+yjj—x[a+y)i|=D

i
= xcos[a+y)[ﬂ+d—y]+sin(a+yj —5inasin(a+yj{0+d—y]= ]
ax ax
= xcas(a+yjd—y+sin(a+yj—sinasin(a+yjd—y=D
ax v
dy

a[xcosl:a+yj—5inasin(a+y)]=—5in|:a+y)

cos{a+y]

Putx = —sing—

sinfa+y]

from equation (i),

2
= |'r""—y{—sir‘uc'.vw—sir‘uasin[aw},f)}=—sir‘u(a+5fj

™ sinfa+ y)
: 2 i in?
_ _o‘_y sina cos [af—yj+smasm (a+j’)_ =_5in(a+5fj
" sin(a+y)
" d_y=5m[a+y)z sinfa +y)
I 1 sina{coszl:6‘+}”)+5i”2(a+yj)

dy sin (a+y)

- Since sin“&+cos8=1
dx sina [ ]

Differentiation Ex 11.4 Q23
Here,
¥ o=xsiny

Differentiating with respect to x,

= %:%(;{Sinyj
gy d .. _d .
= i xa(smyj+smya(xj [Using product rule]
= |:""—’V=xc05':""—’v+sim.e|:1)
ax ax
ady :
= a(1—){005yj=5|ny
- o‘_y= siny

dx  l-xcosy

Differentiation Ex 11.4 Q24
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Here,

¥ x2+1=log{\|'x2+1—x)

Differentiating with respect to Jx,

= i[nyz + 1) = iIog(w..l'xz +1- x) [Using product rule and chain rule]
= y—(u‘x +1)+ I +1

x2+1—x)

y 1
{«.I'X +1-x
= y_— X o= {x +1)+mdy ! ) [ ! [x +1)- 1}

oafw? 41 {Jx F1-x] |22 +1dX
= 2y + KX +1dy ! { = —1i|
2y +1 cx (\fx2+1—x) 22+l
= "'—x 1 [ :| PN S | _ XY
o -.fx +1-x sz +1 xfxz +1

= JxPal 4
-.;'x2+1 e? 41

- .-—X 1 Q‘y 1+xy)
WxZ el
(L+xy

)

= {x2+1)3—;+1+xy=0

= {x2+1)g—i=—

Differentiation Ex 11.4 Q25

Here,

. 1 ot 2
¥ =[0Gz, sinx 1004, @sx] +sin 1[1+x2J

¥ =[108.,,, sinxJlog,,, sinx]+ sin'l[ 2% 2}
1+

[Since, log, @ = {log, a)_l]

. 2
& log sinw +sipt 2x >
logcos x 1+ x

{SicneJ log, b= Iugb}
lag a

Differentiating with respect to x,

dy d [Iogsinx]z+i[sin_1[ 2x D
dx  dx|logeosx ax 14+ x°
. z[logsmx_i[logginx]_'_ 1 xi[ 2x }
logoosx |dx | logoosx J oy 32 x| 14 w2
- [25)

1+x°

+

(logcos ) — 2 (logsinx ) -logsinx 2 (logcosx)
dy_z{logginx} g S g S

logoosx (Iogmssz

{1+x2) } {1 +x2:] - (25 (2x)

[Using chain rule, quotient rule] [J1+X4_ 042 {1+x2:]

(sinx)-logsinx = 1 i(cosxj
ax COsX QX

=2[IDgSinx s

1 d
logeosx ¥ ———
sinx
|DgCDSX]

(log CDSX)z

[ [1+7) }[1”2) — (@) (2x)

Lt - [1+x2}
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COSX . sinx
. Iogcogx[ - J+Iogsmx{ J
~ E[Iogglnxj sinx Cos X

logcosx [IDQCDSX)2
1452 24 2x% - adx’
z
(1—)«2}2 {1+x2)
ady logsinx :
—=2————(cotx logoosx + tanx logsinx ) + =
ax (logcos ) L+
Putx = Z
4
dy 'Dgsm% g T E e E e 1
] —— {o:nt—logcos—+tan—|og5in—)+2
o % 4 4 4 4 JRE:
[Iog cos —] 1+ (—]
4 4
1 A 1 16
=2| ———||1xlog—=+1xlog—= |+ 2| ———
[I 1}2 [ LB gﬁ] [16+f]
og—
2
2log %] g
=2 = + =
[l [ 1 J] 16 +x
og| ——
N
I - ;
| [1] 16+ 7
og| —
2
1 32
iy 16+ 57
-Zlog® t
) g
8 32

@) gt
=g s 16 +5° loge
4

Differentiation Ex 11.4 Q26
Here,

Sin(xy)+£=x2—y2
x

Differentiating with respect tox,

= %(sinxy)+%[£]=%{Xz}_;_xiyz)

a M - Using chain rule, quotient ruel,
= cos [y ) —— () + 2 =N - product rule
N PR RO I it ] IV 2

ax I 52 dx
dy 1( ay ay
Lty (L) + |-y |=2x -2y —
= sl Ly e Sy )
¢y 19y v, o,y
= Xcos[xy)dx+ycog[xy +de X2-2X zyo‘x
dy 1 ¥
= a[xo:s[xy)+;+2y]=X—z—chS(Xy)+2x
2
- dy | xcosxy)+1+2xy =i{y-x2ycas;{y+2xa)
ax x X
253 4y - w2
. dy  2x7 4y - x'y cos(xy)

dx x[xz COs Xy +1+2xy}
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Differentiation Ex 11.4 Q27

Hereg,
N N S

Differentiating with respect to x,

d o} o
= a{a.l'y+x)+aq|'y—x=ac

1 1
— ¥ +x]+ —Iy-x]=0
2y+xdx(y ) 2y—xdx(y )

—
—

v
QL

:

Using chain rule

1 dy } 1 {a‘y }
= = | |% 1|-0
2.y +X|:G"X 2y —x L

7 R - "2 A S P S |
dx o+ dxlajy - x 2y —x 2y +x

=

EXE \{y+x+.\|ry—)( ‘\J’y_XM{y+X
- d_y\fy—x+\fy+x ) Jrx - v -x
x|y xfy - x Ny -y 4
- d_y=xjy+x—\fy—xx{vy+”‘*iy‘”]
ax .U{},/—X+.Jy+)( {Jy+x-Jy-xJ
[rationalizing the denominatar]
- g‘_y_(y+x)+l:y—xj—2.ll'y+x,|'y—x
ax VoAx - Y+ N
o dy_y-eyytoxt
ax 25
z_ .z
T G
dx  2x 2x
- G'_}f:i_ }"2—){'2
dx & xZ
d_y_ oy
dx X w2

Differentiation Ex 11.4 Q28
Hereg,

tanf{x +y)+tanfr - ¥l =1

Differentiating with respect to x,

ad ) ad
= atan{;{+y}+atan{x—y]-E[:l}

ad d . .
= Secz{X+y)a{x+y}+Sec2{x—y)a{x—y)=D [Using chain rule]
2 ay 2fy _v]
= sec {X+y)[1+dx]+sec fx y][l c"x]_u

= sec? {x +y)z:—i - sec? [x - y}j—i = —|:SEE:2 fx + y) +sec? {x - y}]
= g—i[gecz {x +y]-sec?[x- yﬂ =-- [secz(x +y)+sec? (v —y}]

- dy sec? [ +y) + sec?(x - y)
dx  sec? {x - v) - sec® {x + y)

Differentiation Ex 11.4 Q29
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Herg,

g* +ef =™

Differentiating with respect to » using chain rule,

d f_x I <
= a{e)+ae —a{e }
= ex+eyd—y=e”"i(x+y)

ax e
ay a

® U x4y 1422
= et +ef ——=e [ +dx}
= ey d_}’_ex+yd_}’=ex+y_ex

i ax
= d—y{e"—e“":]=e“y—e"
e

d_y_[exxey—e"]

ax lef —ef ke

dy ex{e”—l}
= a=e"{1—e"}
. dy _ &* {e"—l}

dv o {ex —1}
Differentiation Ex 11.4 Q30
It is given that, cos y = xcos(a+ y]
o d g4
. .E[cos ¥]= E[xoos[a+ y}}

= —sin y% =cos(a+y)-%(x]+x-%[cos(a+yﬂ

= —sin J’% =006(ﬂ+,v}+xr[—sin (a+y)]%

::r]txsin (@+y)—sin y]%=cos{a+y) (1)
Since cosy=xcos(a+y), x= W:Fc:fy)

Then, equation (1) reduces to

w-«%-sin{a +y)=siny @ cos(a+y)
cos(a+y) ’ "y ?
= {ms_v»sin(cﬁ y)~sin y-cos(a +_v}]< j—; =cos” (a+y)

=>sin(a +y-—y}? =cos” (a+h)
&Y

oy _ ms'.(a+h]
dx sing

Hence, praved.
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Differentiation Ex 11.5 Q1
1
Let yo= 5% (i)

Taking log on both the sides,

1
= Iogy=logx;

= logy = %'DQX [SinDeJ logat - bloga}

Differentiating with respect tox,

= }%j—i=%%(long+logx%(}(‘l} [Using product rule]
1dy 1 1
= ;a =;x;+[log;{)x[— _QJ
lay 1 logx
e v o 2 2
o lay _ {1-logx)
[ 2
dy _ [1-logx
= dx n ,V|: X2 ]

Put the value af y from equation (i},

1
ay _  x[l-logx
ax X

Differentiation Ex 11.5 Q2

sinx

Let ¥o=x -—={i)
Taking log on both the sides,

=in x

logy =logx
logy = sinx logx [Sinoe, loga® = bloga}

Differentiating with respect tox,

}%%:sinx%mgxﬂogx%sinx [Using product rule] @
&%:Sinx[éjﬂugx(t%xj} 0 N Q
dy sinx 6 \}
Loy +[logx) (cosx) C)

ax x @

Put the value of y, @K% Q
;"_i=xsinx[5i¥+(lgng(w$xj} %\

Differentiation Ex 11.5 Q3 R O (b
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Let ¥ ={1+cosx) —Ii)

Taking log on both the sides,

logy = log{1 + cosx)*
logy = xlog(l+cosx)

Differentiating with respect to x,

1dy d

——t. 5 N
yoax dx
1 dy 1 d
——L =y — [1+cCOsx)+lOg(1+cOsx)(1
o | ) +log (1)

log(l+cosx)+log(l+ msx)%(}{) [Using product rule and chain rule]

j‘_'% = MTX)(D- sinx) +log(l+cosx)

ﬁj_at = log(l+cosx) - %

3—1 = y[lug(1+cus:|r)- %}

z—i = (14 cosx)” [lug(l +COsK) - %] [Using equation ()]
Differentiation Ex 11.5 Q4
Let v =x"=ly ---[i)
Taking log on both the sides,

logy = logx ™1y

logy = cos ' xlogx [SinceJ IDgab =h IDga]

Differentiating it with respect to x using product rule,

1dy 1o ad d -1
— L =cos ' x—(logx)+logx —[cos™ x
¥ dx G‘x( 9x) d G‘x( )
= cas'lx[l]ﬂogx[ ml ]
* J1- %7
id_}f= cos‘lx_ logx
¥ dx b 1 _ 2
dy cos iy logx
—_— f -
dx x - xZ
-1
¥ _ s, | COST 2 logx [Using equation {i}]
dx X w2

Differentiation Ex 11.5 Q5
Let v =(logx)” --{i)

Taking log on both the sides,

logy = log {logx ¥ @
logy = xlog(logx) [Since, loga? = bloga] 60 §Q

Differentiating with respect to x, using product rule, chain rule, @
%%:x%log(logx)ﬂoglogx%(%) @ QK

X@;_X(Iogx)ﬂoglogx(l) %\'® %.
= %[é]ﬂoglogx Q KQ
Ty 1 ' R

v dx  logx ealo ‘\\ @
g'_i=y[loéx +Ioglogx} Q\ V

ay _ (Iongx L+I|:u;|||:|g>< |:U5ing equation (i
dx logx \
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Differentiation Ex 11.5 Q6
Let ¥ = (log x)™"*% --(i)

Taking log on both the sides,

logy =log{logx

)EDSX

logy = cosxlog(logx) [Since, Iogaf’ = bloga]

Differentiating with respect to x, using product rule, chain rule,

id—?=CDSximg“Dgx)+|Dg|Dgxi(CDSX)
¥ ax dx dx
= msxi(longﬂoglogxx [-sinx)

logx dx
1dy cosx (1 .
it = = |=sinxloglogx
v dx  logx Lx
ay Cosx .
L=y —sinxloglogx
dx xlogx
dy msx [ COSX . . . .
- =(logx - sinxloglog x Using equation (i
- o)™ [ S glog x| [Using euation ()]

Differentiation Ex 11.5 Q7

oosx

Let ¥ = [sinx)

—0)
Taking log on both the sides,

logy =log(sinx) ™=

logy = cosxlogsiny [Since, loga? =b|oga}

Differentiaing with respect to x, using produck rule, chain rule,

1dy e} . . el

=2 = osx ——logsiny +logsiny —cosx

¥ ax ax g g dx

ccosx— 9 [sinx) +logsinx (- sinx)
sinx dx

Lay _cosx (cosx) - sinxlogsinx

v dx sinx d

ay . .

i ¥ [cosx oot x — sinxlog sin

j—: = {5inx) ™ [cos x oot x - sinx logsinx]
Differentiation Ex 11.5 Q8
Let  y=g*lex
= y = gloas” [SinceJ loga® = bloga]
= y =" -0 [SinceJ gloe _ a]

Taking log both the sides,

logy =logx™
logy = xlogx

Differentiatng with respect to x, using product rule,

Flg_i = x%(lagx)ﬂogx%(x)
= x[%]ﬂogx[l)
?1% =1+logx
j_: = 5,f|:1+logx:|
j—i =x"[1+logx) [Using equation {i}]

Differentiation Ex 11.5 Q9
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Let = (sinx)"®* —(i
Taking log on both the sides,

logy = log(sin 9%
logy =logxlogising) [Using loga? = blgga]

Differentiating with respect to x, using product rule and chain rule,

Loy _ Iogxi(logsinxj +logsiny 4 (logx)
W e e e
= Iogx( 1 ]i(sinxjﬂogsinx [ij
Sinx J o M
_ qux v Coe + | og sin »
sinx
%2‘% = logx cotx +—| ngnx
ay _ logsiny
o =Y logx cotx + -
2‘% = (sinx)k'gx[logx cotx +Iog¥:| [Using squation (ij]

Differentiation Ex 11.5 Q10
Let V= 1DIogsinx ———(i)

Taking log on baoth the sides,

logy = log1o'o9sine
logy =logsiny loglo [SinceJ Iogab = bloga:|

Differentiating with respect to », using chain rule,

ay

1 a .
22 =loglo—{logsinx
[ d dx( d )

1 d .
=logl0o —_—
"9 [sinxJ ax (smxj

1dy 1
;a—loglﬂ{smx][cosxj
dy
—— =w[logl0cot
= y[loglOcotx]
G"y’ laq si . . .
v 1095 [log 10 x coty | [Usmg equation I:I)]

Differentiation Ex 11.5 Q11

)u.g x

Lety= (logx
Taking logarithm on both the sides, we abtain

log y = log x-log (log x)
Difterentiating both sides with respect tox, we obtain

%%m%[logx-]og(logx]] 60 &Q

v ] 4 <
= S —log{logx},dx{lch)ﬂch dr[lng(ico;;_:.vc)}

9
:%z_p[lﬁg(lngx).iwlogx: IO;x-«;;(Iogx]] \(& Q
= ‘j—dxy = }E log(log x) +ﬂ %

O
2 (oga | L ) N4

x

Differentiation Ex 11.5 Q12 N
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Let = 100%)

()

Taking log on both the siedes,
logy = IDng(lm)
logy = 107 log 1o

Differentiating it with respect to x,

%Z:—i =log10:x 10¥ logln

lay 4

Vo
dy

- 107 107 (lng 10)?
N

0% x[log10)”

[Using equation {i}]

Differentiation Ex 11.5 Q13
Let w =sinx®

= sinly = x*
Taking log on both the siedes,

IDg[Sin‘ly) = logx®

IDg[Sin'ly:]=xlogx [SinceJ IDga"} =bIDga]

Differentiating it with respect to » using chain rule and product rule,

1 gy L o a
= =x—1l | —_—

sin'ly e {sm y} X = {logx) +logx = ()

1 1 av [1)
- o= x| 2| +logx (L
sin'y [fl_y2}dx x gx (1)

dy g z

—_—= 1- 1+

= Sin ¥ (1 +logx)

sin~t [sinx"},fl— (Sir'ux":]2 (1+logx)

x%foos® x¥ 1+10gx]

[Using equation [l)]

dy
- x*oosx® [1+logx]

Differentiation Ex 11.5 Q14

Let Y= [sin'1 x)x

Taking log an both the sides,
logy = Iog{sin'lx:]x
logy = xlag‘sin'lx)

[Since, Iogab = bloga]

Differentiating it with respect to » using product rule and chain rule,

53—§=X%{Ioggin‘lx)+Iogsin‘1X%(x)
1 dy. -
=x x————|sin x| +logsinT x (1
><Sirfl;r G"X{ } d )
1oy x| ! +logsintx
voax sinTlx *[’1—;«2
d—y—y Iogsin'lx R S—
dx Sin'lx[m'l—xz)
av _ [sin‘lx)2 {Iog sintx +#:| [Using equstion (i)]
i sin xfl- 52

Differentiation Ex 11.5Q15
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Let % LR =i

MILLIONST /R

Taking log on both the sides,

sin

logy =logx
logy = sin~! wlogx [Since, loga® = bloga]

Differentiating it with respect to » using product rule,

vl
=

ol R
212 g

| a ) -
= sin Xal:|0gx)+(|0nga{5m X}

= gin™! [%]+[IDQX)[J:7]

=1
d_y {sm x+ logx i|

ax x I
o 1
Z:_i = e Sin 1y |:SII‘1X—X+ Ilo_giz:| [Using equatil:ln |:|):|

Differentiation Ex 11.5 Q16

Let W = (tanx)% =i}

Taking log on both the sides,

1
logy = log(tanx)x

1 - b _
logy —;ng(taan [SlnceJ loga® = bloga:|

Differentiating it with respect to x using product rule and chain rule,

1dy 14 d (1
v ax " ¥ IDg(tanxjHDg(tanx)dX [x]

= %xﬁ%(tanx)ﬂag[tanxj[— X%J
1dy 1

zx} ~ IDg(tanx)

dy _ {seczx _ Iog(tanxj]

ax x tanx 2
1 2
j_ﬁ - (tanx)¥ [j'izn’; _ @} [Using eguation {i)]

Differentiation Ex 11.5 Q17
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tan™lx — [')

n
=

Let ¥

Taking log on both the sides,

logy = logx™" 1y

logy = tan!x logx [SinceJ loga® = bloga]

Differentiating it with respect to » using product rule,

1dy 4 d d s |
— L =tan" x —(logx)+logxy —[tan™" x
W a‘x( 2 ) E dx{ )
ld_y:tan'lx{i]ﬂagx[ ! 2]
yodx X 1+x
o] tan~lx  logw
]
f Hs 1+

] [Using equation (i}]

dy gt tan'lx+ logx
dx * 1+x°

Differentiation Ex 11.5 Q18(i)
Let  y=x%fx -==(i)

Taking log on both the sides,

logy = Iog{x‘&]
1
= logx* +logx? [Sinoe, lod®® = loga+ Iagb]

logy = xlogx + %loq;r [sim:e, loga® = blnga]

Differentiating it with respect to x using product rule,

1 dy d d 1d
e (logx)+|ogxm[x}+2m(logx)

1 11
wx|=|+logx (1) +=|=
X[X]+ : [)+9[X]
}“G_'Y__ =1+logx + 3
y dx 2x
dy 1
— =y |1+logx + —
ax y[ 9 2x}
Y o x*x 1+logx + — [Using equation (i)]
dx 2x

Differentiation Ex 11.5 Q18(ii)
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2
inx— -1
Let y = X[slnx cosx)+[X2 J
X541
2
|ng[*'l!ﬂl¢ xe=1
¥ =g +
x4l
v = e[smx—cosx)lc-gx +[X2_1J [Since, gloge _ a, log - bloga]
X +1

Differentiating it with respect to x using chain rule and guotient rule,

ol ) sinx-cosxlogx J 21
% - 2 [donresnin], 2 [0
(e ) )= [P - 1) (2 1)
fx?+1)°
2 2
= e'owfﬂ"‘_ﬂmII {(sinx - CDSX)%UDGX) +[logx) %(Sinx - cosxj}+ {[X i 1}[?:1;[1};2 _ 1} (EX)]

_ [sinx—cosx)logxi . _ I
& dx{[SmX cosx)logx) +

. 3 o
= x[s'”x'“sx){(sinx— cosx) [iJHDgx(sinx +c05x)]+{—2}( ax - o +2X}
X 24}
{X +1)

4

[x?+1)°

ay _ leinx-cos) {[sinx - cosX)

| )
_ +logux (sinx +CDSX):|+

Differentiation Ex 11.5 Q184(jii)

Lﬁty = _r.n’.‘l‘:AS.T + x; +l
-1
Also, let w =x™"" andv= x: *l
x =1
LV=u4v
% =%+§ 1)
HEIJCGF.\'

= logu = Iog(x'“"”]

= logu =xcosxlogx

Ditferentiating both sides with respect to x, we obtain

i g: ‘i_(x)-cosx-logx-i-x—;x-(cos:c}-logx+xmsx-§x-(]ogx}

du . I
= = I-cosx-logx+x-(—sinx)logx+xcosx-—
¥

du T T ;
==X (cosxlog x— xsin xlogx + cos x)
d“ FOOR T .l
=—=x [msx(]+l~:}gx]—xbluxlog.¥] (2)
e x+1 @

¥ -1 o O
:>iogv=|0g{x3+l}—log(x3—]] 6 c’)g
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Differentiating both sides with respect to x, we obtain

la‘m 21’ 2x
vafx +i x—l

1 —l 2_rr+]]
.r +1 t—l}

m—xm 2
dv  —dx

= —= 5 {3]

dx [x"—l)

From (13, (2, and (37, we obtain

dy
L= yheons Iy - i
- [cot..r{ +log x) - xsin x ngx]

{x! - I]2
Differentiation Ex 11.5 Q18(iv)
’ |

Lety =(xcosx) +(xsinx)

]
Also, let u = (xcosx) and v = (xsinx)s

SLV=UAY
& dv dnr a’v (l)
dx dr de

U= |:_\:|'.‘,1:}S.x]I

= logu = log(xcosx)
= logu = xlog(xcosx)
= logu = x[]ngx+ lugcm.t]

= logu = xlog v+ xlog cos x

Differentiating both sides with respect tox, we obtain

:_,-% = E( log x)+—(xlog(:05x)
dlit

mg-ﬂ[{lﬂgx L (x)+x- —(Iog.r)} {iogcos.x-%(x}ﬂ-%(logc{:-sx}ﬂ

m@— xcosx) [l{l .1'-I+x-l]+{logc05t-i+x- : .i(cosx)}
dx £ x ’ cosx dx

d

~::>£ =(xcosx)’ {{Iogx+§)+{logcﬂsx+$ «(~sin x)H
ﬁﬂz(\'c{)sx} [(1+10g.x) + (logcosx - xtanx)]

:,‘; :(xmsx)”[i—:rlanx+(lug_t+logmsx)] @

:,,f:; =(xcosx)’|:i-xtanx+¥og{xmsx}] -A2) 60 ci\\o
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v={xsinx)

I
= logv =log(xsinx)s
= logv= iI{)g{.!rsin x)

x

=logv= l(logx+ logsin x)
X

= log'.r'ﬂilogx+ilogsinx
X X

Difterentiating both sides with respect tox, we obtain

1dv u‘{

‘< 1
- [ nbismr]]
I dv [
= ——=\lo
LY

)
0 g di[l]—r— —(log!. } [Iag(sinx)-%[%] ltdi{lug{smx)}}

1 v 1 11 I I
—=llog x| —— ——— ] P— ————
= v o [%x [ x ]+.r .l'] [og{sm x): [ x° )+ X sinx dr{sm.r):|

ldv 1 log (sin \] 1
ﬁ;a-—?(]—lﬂgl)-l-[ 7-‘ sinx CO5.X
v ~(xsin t}'l [1-log.x . ~Jog(sinx)+ xcotx

dx Lo x

1[1-log x ~ log (sin x)+xcot

:}%-—-(.tsin.r]: _ og x asijm v)+ xco t}

dv o _I-—Iog{.rsin.r)+,xcol,r

—= x)x A3
:d_t (xsinx) = (3)

From (1), (23, and (3}, we obtain

?m(stx)"[ ~ xtan x+log(xcosx) [+ (xsinx)- [Jmm“l lzog[xsmx}
X

X

Differentiation Ex 11.5 Q18(v)
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x ]‘!‘
Lct_1’=[x+ l] +x[ 2

o
b+

Also, let nr=[x+i] andv=x" "
x
Ly=Huty
dy  du dv
B (1)
de  dx  dx

Then, u = [.x +l]
x

I £
=logu= Iog[x+—J
X

1
= logu %xlog[sﬁ—]
X

Differentiating both sides with respect to x, we obtain

l-ﬂ—i{x}xlcy [J4:+l}-t-gr><i lo [x+l]
u odv dx ¢ X dx ¢ X

1 du 1 ! d 1
= ——=lIxlog| x+— |[+xx | X —
u iy x

S
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f11]
v:x\ X

(4]
= logv=Ilog|x" *

:>10gv=[1+ljlogx
X

Difterentiating both sides with respect tox, we obtain
1Ldv | d 1 1) d

—e—=| —| l4+—lixlogx+| 1+~ [-—logx

vody | x x ) dx

I dv I Iyl
= ——=| —— |logx+| I +— |- —
v oy x° x)x

Tdv logx 1 1
o= 5 —+—
vodx ¥ ox A
dv |:—iogx+x+]}
= — = —
ddx x°
L _
S| W(mm] )
dx x°

Therefore, from (1), (23, and (33, we obtain

M. 1:1) _
@z[,\le x1 I+I0g[.\‘+l] +x|‘ “(—xﬂ ,Ion]
dx x) |+l x x

Differentiation Ex 11.5 Q18(vi)

Let v =™ 4 (tanx)"
V= esinu +ehﬂun1f

ET T lop(kanx)

o=t e [Since, IDga”:bIDgae"”:a]

Differentiating it with respect to x using chain rule and product rule,

G"}" _ a (egn,)_'_aﬁl"_x{eﬂng[unu]}

dx  dx

= gtin¥ ;—X [sinx)+e

slogkan i i logt
e (xlogtanx)

= gtinx og(tane @ | ootan 4 logtansx }
£ (cng x) + o |:x S 10gtanx +lag anxdx(x)

al i(tamc)+I|:u;|tar1x(1j]

=™ (cos )+ [tanx)” [tanx o

= cosxe™¥ 4 [tanx)" [ x

o {secz x} +Iogtanx}

ay
dx

Differentiation Ex 11.5 Q18(vii)
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1
Let v = (cosx)” +(sinx)w

i
y = glosleoav]’ | toglsinfs [Since, loga® = bloga,e*s® = 5]

1
—lon s
V= eklng[m!r] toxr

Differertiating it with respect to x using chain rule and product rule,

dy _ ad vlogeos « e iIlmimf
il +ﬁeJf
o Logany f (1,
T T i
= % o (xlogx) +ev G,x[xlagsmxj

_ iopleoax) d [ Inﬂshuﬁ 1d - - g1
=@ x[xalagcosxﬂagcosxxa(x]:|+e % ;alogsmxﬂagsmxﬂ <

1 34 i 1 d .. ) 1
cosx]a c05x+lagcosx(1]]+(5|n)x |:;>< Smxxatsmxhlogsmx[ ?II

= (cosx)” [x x[

L
](— sinx]+|ogcosx}+(sinxji Fx 1 (cosxj—%logginx}
X osinx x

= (cos X" [x [ cols -

dy ¥ oo Teotx 1 .
=L = (cosx] [logoosyx — xtanx]+(siny s | —= - — logsinx
e [: j [I d :| [: J'|: ¥ X2 a :I

Differentiation Ex 11.5 Q18(viii)
Lety= X #(x= 3}':
Also, let u = 7 and v = (,r - 3]":

S v=+v

Differentiating both sides with respect to x, we obtain

%:"E‘u% (1)
w=x"?

slogu = Iog(x*!'j]
logu = (x3 —3] log x

Difterentiating with respect to x, we obtain

%.%zlugx.%(xz m3}+(x: "~3)-%(10gx}

1 du N 1
= =logx-2x+|x" -3)-—
o dx & ( )x

::-ﬁ =x" ‘|:.r* =3 +2xlogx:|
dx x
Also,
v=(x-3)" %)

~logy = log(x —3}*'2 60 ;\\'Q
= logv =x"log(x-3) @ O
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== Differentiating both sides with respect to x, we obtain
MILLIONSTR
%% =log(x~-3) M{T‘]+r u[log(:r—ﬂ]
m%%= log(x~3)-2x+x° -x%-%{xuﬂ

3
:%-—v["rlog{x 3}+ 3 l:!

=% (e-3) [_3+ xlog(x - 3)]

. . du o dv . .
Substituting the expressions of zaﬂdam equation (1), we obtain

Differentiation Ex 11.5 Q19
Here,
¥ =" +10% + 57
=" +10% +gl09r” [SinceJ &% = 5,l0gat = bloga]
y o= ef +10% 4 o¥l09¥

Differentiating it with respect to » using product rule, chain rule,

ay

ax dx‘ }+ (=24 {mr) T {exlong}

xlogx

d
=e” +10% log1o —[x
e + 010 +e = [ loga)

d

d
—a* +10% log 10 xlogax | I
e + ogl0+e {Xx—dx(ogx)+ Dgxd—x (x)i|

= &% +10% log10 + &'*9%" {x [%] +logx [1)]

=e* +10%log10+ x*[1 +logx]
=" +10%log10+x* [lnge + logx ] [Since, log, e = 1]
Z‘,—;= ¥ +10% log10 + x* (logex) [Sicne logA +l0g8 = log 48]
Differentiation Ex 11.5 Q20
Here,
y=x"+n" +x% +n"

logx® "

p=x"+n" +e + [Since, c'*%% = 3 and loga® = bloga]

v = X% pn¥ pe¥lner L gn

Differentiating it with respect to » using chain rule and product rule,

dy d a d o
e ) [ e e e )

- an—l

RO N

* a J
+rtlogr+e® g L logr +logry L1
g [ ax d g o‘x( )}

= nx" 4 0¥ logn + &% {x [EJ +Iugx:|
X

= nx™ 4 0% loge + 1% [1+logx]

= nx™ 4 0% loge + x* [loge+logx ] [Since, log, e =1 and logA +1logs = Iugi,ﬂ@ Q&
g—£=nx”'1+nxlogn +x%loglex) %\'

Differentiation Ex 11.5 Q21
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Here,
i (x*- 1]3(2;( -1)

N T —0

(% - 1]3(2:{— 1)
Ye—t T
[x -3)Z(4x )2

Taking log on both the sides,

logy =log (X:,"l) (EXWIJ
(¥ - 3)F [4x -1)Z

3 1 &
= Iug{;{2 - 1) +log(2x - 1)-log(x - 3)2 - log(4x - 1)2

[Since, log(48) = logA +IagB,Iog[§]- log A-Iogs]

2 1 1
= 3log(x?-1)+log(2x - 1) - S log{x - 3) - Zlog(4x - 1)
Differentiating it with respect to x using chain rule,
1dy d 2 d 1d 1
i =3 alog{x - 1} + Elag(zx -1)- Ealng(x -3)- Elag (4x -1)

1

e R

(4x - 1) ax

R

(4x-1)

-i(F)er g 0- 325 03w

Ty | & . 8 . 4, . @
yar |x2-1 2x-1 2Z(x-3) 4x-1

dy _ 6 . 2 1 8
ikl vs Sl T 2(x-3) ax-1

[using equaiton {ij]

d_}’_(xz'l)a':z”'lj[ B . 2 a\) _ o ]
i M‘(""3H4’{_1) X210 2 -22(x-3] 4x-1

Differentiation Ex 11.5 Q22

Here,
y = ' sec”xlogx (i
AL 2x
- y=e”xsecxxlogx
1

[1-2x)2

Taking log on both the sides,

SeCk

Since, log g} =logA-logg,

logy = loge*™ + log +IDgIDgx—%IDg[1—2xj

lng(A8) = logA+loge

logy = ax +log®“*+loglogx —%Iugl:l—Qx) [Since, loga® = bloga and log, e = 1]

O ’\Q
Differentiating it with respect to » using chain rule, 6 (}
;a=a(ax)+%[logsecx)+%(Iuglugx)—%log[l—2)() @ Q
1dy 1 d 1 d 17 1 Yd @
L =a+ —(secxi+ —— —(logx) - 2| ——— | —[1-2x
¥y Secx G"X( ) logx o‘x( d ) 2{1—2){}0‘){( ) %\, %
id_y=a+secxtanx+ 1 [i}_i[ 1 J(_EJ
yoa SECX flogx)ix ) 2l1-2x
S P
E=Y[a+tanx+xlogx+l_2x} ‘§\\ @

dy e secxlogx

1 1 .
dx=7am{a”a”“w+m} [Using eq g&x
*
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Differentiation Ex 11.5 Q23

Here,

¥ =™ wsindx =2 - (i}
Taking log on both the sides,

logy =loge™ +logsin 4x +1og2* [Since, log(48) =logA +10g&]
logy = 3xloge +logsin<x + xlog2 [Since, log, s = 1,lo0a® =b|oga]

logy = 3x +logsindx + xlog2

Differentating it with respect to x,

%d—i = ;—X(ij+;—x(lagsin 4} +j—x(xlag2)
1 d .
= 3+ma(sm4x)+log2(1)

1 el
=3+ Sirw_x(cosdrx)a (%) +log2

=3+cotx (4)+log2
1dy
257 34 dcotax +log2
o = 3+ 4eotax +log
dv

i ¥ [3+4cot4x +log2]

j—i =¥y gindx « 2[3 +4cot ¢ +1002]

Differentiation Ex 11.5 Q24

Here,
¥ = sinx sin2x sin3x sin 4x -=—-(i)

Taking log on both the sides,

logy = log(sinx sin2x sin3x sin 4x)
log ¥ = logsinx + logsin2x + logsin3x +logsindx

Differentiating it with respect to x using chain rule,

1dy d : d 3 d . d :
i = 109sinx + —10gsin2x + ——l0gsin3x + ——logsin 4x
1 4. 1 &, . Nvd, . 1 d,.
= Eﬁ?}?‘smxj + sm2x'a'§tsm2x)+ = a.;(sunax) +EWEE(SM4X)
1 1 d 1 d 1 d
"oy (cos x)+-.—sm2x (msEx)a,;(ex) + Slnax(cnsax)a;(Sx)+ o (008 4x) 3;(4:()
ldy
e [cot x + cot 2x (2) + cot 3x (3) + cot 4x (4)]
g,—§= y[cat x + 2cot 2x + ook X 3x + 4ook 4]
G;—.?."- = (sinx sin2x sin3x sin4x)[cotx + 200t 2x + 3cot x3x + 4 cot 4x] [Using equation (i)]

Differentiation Ex 11.5 Q25
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Let y = x*" +(sin x}x

N X
Also, let & = x™" and v = (sinx)

et y= H4+v
ﬂg :d_drhg (1)
H:xsin.\

= logu = Iog(x’i“'r]

= logu=sinxlogx

Ditferentiating both sides with respect to x, we obtain

i%:%{sinx)-logx+sinx-%(logx]
du [ : l:|
= —=iu|cosxlogx+siny-—
dx x
ﬁﬂ—f"” ccs;rlogx+5iﬁ (2)
=5 :
v:[s;in_vcil-‘r

=> log v = log(sinx)’"

=> log v = xlog(sin x}

Ditferentiating both sides with respect to x, we obtain

Tdv d . o :
;Eza( x)= log(sinx)+ xxa[lng(sm x]}
= jz =v| log(sinx)+ xSi; - i(sm x}}

ﬁﬁ = (sin x}x [ logsinx + ] cos.':}
dx sinx
mﬁm[sinx}x [ logsinx+x cotx |
b
dv . yE .
:)E:(smx] [logsmx+x cotx ] A{3)

From (13, (2), and (3}, we obtain

&

; sinx i X .
= ¥ I +—" |+ 1 +3 i
% X [COSJ.‘ ogx ] {SII'I X} [ Og5IMX+X CotL XY ]

O
Differentiation Ex 11.5 Q26 60 c’)\o\
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Here,
WX ELES

y = [sinx)™ " +(cosx)

e anr
v = eloislnx} +e|og:cosx}

y = gsclegsing 4 gsinxlogcosy [SinceJ log, e = 1 and loga? =b|0ga]

Different ating it with respect to x using chain rule and product rule,

2:_2"'( - % (emsxlogsinx) +%(esinx|ogmsx)

_ emsxlogsinxi(
dx

dnxlogonsx i(
dx

cosx logsiny) +e sinx logrosx)

_ log] sin ™ i . . i Iog[msx)"" . i i .
e [cosxdxlogsmx +I0g5|nxdx [cosx) |[+e smxdxlogcosx+logcosxdx [sinx)

= {sir) ™ cosx[;]i(sinx)+IDgsinxx(—sinx) +[cosx)5i"x Sinx[;]i(cosxj+I0gcosx(cosxj
sinx Jdx CO5 X @K

= (sinx)®* [eat ¢ cosx - sinxlagsinx]+ (cosx) ™™ [tana (- sinx) + cos xlogcos x ]

= (5in )™= [cot s » cos x - sinxlogsinx ]+ (cosx)™" " [cos x Ing cos x - sinctan x]

D.lo_
==

Differentiation Ex 11.5 Q27

Here,
Vo= [tanx)cotx + (cotx)tanx
[ goatean ™ | Jloglmex )™ [Since, log, & = 1,loga® = blog a]
y = ecotxlogtan.x +etanx|cag[ootx)

Differentiating it with respect to » using chain rule and product rule,

dy _ d [ecotxlogtanx)+i[etanx|ogcotx)
ax dy [r'g

cot x logtanx tanx logootx = [
[rr3

d
=g ——[cotx logtanx) +e tanx logootx )
e

d
tanx ——logootx +
ok & G‘ G‘ ko &
= gPalmEna ™ cat e 2 logtans +logtanx —— cotx |+ 2@ ax
ax ax

ad
| taw —|t
ogco de( anx)

tanx | —— | ——|(cotx
[tanx)mx [cotx x{t L Jdi(tanx) +logtanx {— coseczx):|+ (cotxjtanx [Cﬂtf‘(] ax ( )
anxsax +Iogcotx(se|:2x)

= tanx ™~ [[1) ‘sec2 x) - cusecleogtanx} + [cot)tanx [(1) {— DJSE,'CZX) +sac? xlog CDtX:|

j,—i = (tan)m” [seczx— cosec?x log tanX:|+ (Cotxjtanx [SEI:2 xlogeotx - coseczx]
Differentiation Ex 11.5 Q28
Here,

y = [sin X:]x +sint o fx
=e|-:n;[sin;r)‘E +Siﬂ_1wf;

y =gt lie s L ogint fi [SinceJ log, &= 1,log & = blog aJ
Differentiating it with respect o »x using chain rule and product rule,

dy _ d x logsinx a -1

— —{e }+§5m {J;}

dx oy

=e*'°95i“i(xI095inX:}+ 1 d {-J;?:]

g WJ

_ Iog(sinx:]!|: d| . | ! a 1 1 :|
=e x» —logsiny +logsiny —[x)]+ ——x ——
ax d ? dx() ANl —x Zafi
= [sinx)" |x —([sinxl+logsiny [1) |+ ———
( ) [ ><Sim(c"x[ ) d ()} Dl — 2

1

Safx - %%

= (sinxjx[ ,X

{cosx) +log sinx:|+
sinx

G“}-’ . x .
= ta+1
o [sinx)” [x cotx +logsiny |+

1
Sadx = 12

Differentiation Ex 11.5 Q29
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Here,

cosx

+ [sinxjmx

=X
y o= glos +gloaEn anx [SinceJ e %? = 3 and loga® = bloga:|
¥ =g

cosx lngx tan x log sin x
S a

Differentiating it with respect to x using chain rule and product rule,

dy _d

a - = (ecosxlogx) +%(etanxlogsinx)

= ptesk legx i[CDS}HDg}() 4 gtanxlegsing xi(tanx log sinx)
ax ax
logx = {cosx %I:Iong +logx %(CDSX)]+eIog[sinx)l—|! {tanx%mg sinx +logsiny %[tanx)]

o etesx |:CDSX {%J + |DgX I:_ sinx):| ¥ (SinX:]tanx |:tanx {S”]:I J;}{ (SII"IX) +|Dg Sinx {SEC X:]:|

cosx . . ta 1 .
=Xcosx|: _—5|nxlggx]+(5|nx) "x{tanx[._](cosx)+secleogsmx}
X sinx

Z:—i = y s [%— sinxlugx}+ (sinx)="* [1+ sec?xlog sinx]
Here,
vy =x" +(gsinx)"
= plom” +elnn[!nrf
o= g¥iBy | oMy sn i [Using % = 3 and loga® = b Il:nga]

Differentabing with respect to x using chain rule and product rule,

2 -G gl
=g¥lon¥ g—x(xlogx]+e“"9"'"j—x(xlogsinx]
= gbav’ [X%UDWJ“DM;X( )]+e'°ﬂ"“f[ (IDgsmxj+IDg5lnx%[x):|
o 2ot o) ]
= x*[1+logx ]+ (sinx)" [x[%](msxjﬂagsmx}
ay

v 2% (1 +10g %) + (5in )" [ cotx +logsin

Differentiation Ex 11.5 Q30
Here,

v = (tanx)™* +cos’[%]
y = gloaltans™ cos‘[%]
y = glopviopton L +casx2[i—1] [Since, % = 5 and logs® =4 Ioga]
Differentating it using chain rule and produck rule,
dy _ d Iogy Klonkan v 2 =2 T
dx -:."x{e )+a'xw 4
=elngrhglmr

G,i(logxlogtanxh ]

— gloaltan = [Iogx— Iogtanx]+logtanxai(long}

=[tanx]® [ tan (tan x) +I|:|gtanx[ 1]]
[ _ {seczx) Iogtanx:|

tanx

tanx X

;"_!:{ _ (tanxj”' |:|Dgx[sec2 x]+ Il:ngtanx]

Differentiation Ex 11.5 Q31
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Here,

log =%

lIonr
z g

X
T

loga

W =e”'°g”+e[ [Since,e =aJIDgab=bIDga]

Differentiating it with respect to » using chain rule and product rule,

1
dl:i‘ef'W}Jri e;logx
dx dw dx

_ exlogx

+ d (1o }<)+e;1|°g)r d 1|E| x
aw E aw d

1
_ logx® i i logx® ii i =
=e {x = [Iong+lagxdx (x)|+e [X = {logx) +logx .

[ [ oo (5]

1r1 1
= %" [1+logx ]+ xx [x_z_x_QIDgXJ

1

Z(1-1
¥ [1+10gx]+x* -logx)

X2

 _
ax
Differentiation Ex 11.5 Q32
Lety =(log x}r + xET
Also, let u = (logx)" and v=x"%"
Ly=nty
dy du v

—_—— e e e A1
Zde dv de ()

w={(logxy

= logu = Iog[{kog x)”]

= logu = xlog(log x)

Differentiating both sides with respect tox, we obtain

1 e

b ;i[x)x log (log x)+ x- :r[}ng(log x]]

:,%=g{}xlug(lch}+x-$-%(tf‘g$)]

du < x 1
ey | loa (] I
= p (logx) _ug{ogx}+lugx x}

ol x i 1
== (logx) _Iog{]ogx}+ lngx}

du

o (logx)-logx+1
=", = (logx) I : g..:,gJr : } e}\} (’;\\'O
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= |

— &%

=< (log)’]

e zz{lugx:l-i:(kngx)

B2
&

e ( log x] . I
x

- 2xlug;\' IOg x
X

=2x""" og x -(3)

U
%R

U

Therefore, from (13, (23, and (3), we obtain
% =(logx)"'[1+logxlog(logx) |+ 26 -log x

Differentiation Ex 11.5 Q33

Here,

13,7

Oy =|:){+y)2D

Taking log on both the sides,
Iog{xlay?) = loglx +yj20
13logx + 7logy = 2000g(x +y) [Since, log[A8) = log4+1logs,loga® = bloga]

Differentiating it with respect to ¥ using chain rule,

d d d
135(I09x)+?al:logy) = EDalog(x+y)

13 7av 20 d
+ [

X oywdy x4y aw

13 7ay __ 20 { dy:|

+v)
x  pdv (x+y)
1d_y_ 20 20 13
ydr Ix+y] (x+yl x

d_y{?_ 20 } 20 13

ax |y (x+y¥)]| [x+y)
dy [Tlx+y)-20v | [20x -13(x +¥)
ax Vix+y) - X (% 4y
dv _[20x-13x 13y | y(x +y)
dx XX +y) Tx o+ Ty - 20y
_¥ Tao= 13y
K Tx - 13y
¥
dx w

Differentiation Ex 11.5 Q34
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Here,
wlby® = [xz + y]ﬂ

Taking log on both the sides,

Iog[:x“i % y‘-‘} = Iog(x2 + 5,*)“ [Since, log[A8) =00 A +log8,10ga® = b Ioga]

16logx + 9logy = l?log(x2 + ',f}
Differentiating it with respect to » using chain rule,

e} Il ~ q o
15@(|Dgx)+gaﬂﬂw)—l?ﬁlog(x +y)
16  9dy 1 72
et Ohegge 1 0
i [:x2+y:]dx(x +v)

E+gd!" e il |:2x+d—q

X ydx xEiy dx
9dy 17 dy _[ I ]_ 16

vax Eey)d Ldwy ) X

G"_!.." E_ 17 _ 34x? - 16x2 - 16y
ax | ¥ [x2+';) x(x2+5.f:]

d_y[gxz +9 - 17-;]_ 18x% - 16y

o 'f(xzﬂf} X(X2+}"}
dy v 2{9x2—85,f)
A x| @@ _ay
dy _ 2y
dx x
el
X % =gy

Differentiation Ex 11.5 Q35


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ .

PDFelement

Remove Watermark g

Here,

¥ o= sin{x"} —{i

Taking log on both the sides,
logu = logx™
logu = xlogx

Differentiating it with respect to x,

ldu &
e E(xlogx)

i—u= 1+logx

oy
Qi
E=u[1+logx)
L ¥ ) . N
— = 1+1 - I 1
v (1+logx) (i) [Using equation (ii)]

Mow, using equation (i} in equation (i,

y =siny
Differentiating it with respect to x,

vy d
v a(smu)
du
= osu —
ax

Using equation (i} and [iii],

j_i= ms{x”}xxx (1+logx]
Differentiation Ex 11.5 Q36

Here,
¥ 4yt =1
® '
elogx +e|ogy -1

grleax | gxloay _ [SinceJ g% = 5,logat = bloga]

Differentiating it with respect tox using product rule and chain rule,

%{exlogx:’ +%{exlogy) _ %(1)

e“w‘%( I|:|g|}<)+r5~)‘|°'”r %[xlogyj =0

S d R d
g e {XE[IDQX)HDQXE[XJ}JrEOW [Xa[logyjﬂogya(xj]:D

x¥ |:X {Xl]+logx(1):|+y" {x (%Jj—i+logy(lﬂ= 0
X dy
v de

Xx[1+logx:|+yx[ +IDgy]=D

xdey

W ;E= —[xx [1+I0gx)+yxlogy]

=2 <[ (1108 + 7103y ]

z=1

oy

dy x*[1+logx)+y” lagy
=

Differentiation Ex 11.5 Q37
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Here,

ooyt o

Taking on both sides,
Il:ng[:x" xy”) = log(1)
v =logx +xlogy =logl [Since, log(A&] =log A+ IDgB,IDgab = bloga}

Differentiating it with respect tox using product rule,

d

d
Iagx)+a(xlagyj -

{log1)

2=
<

[Iong+lang—i}+[ di(logy)ﬂogy;—l: )}= 1]

(o 2}l

dy xdy
yd

ay X ¥
a[Iog;{+}7] = [Iagy +;i|

dy |plogy +x | [xlogy +y
o I B x

e
2o

—
=
/'_‘\

><|“<:
D_
[lw]
s

+logy =0

%

d_y=_£[xlogy+y:|
o x|y logx +x
Differentiation Ex 11.5 Q38
Here,

x¥ 4 p* = |:x +y:|"'

ghax® | logr= _ Jlogleayf*

gt hax  oxleay _ glxerjleg(xey) [Since, &9 = 3,l0ga* = blog a]
Differentiating it with respect to ¥ using chain rule, product rule,

- %{eﬂogz] it ( xlagy] 9[2"?‘)“'(2*!)

X

¥ hgx i ot xlogy i i :| [x+r)log;x+r:| d
= 2 [ydwﬂong+logxdx}+e [xdxlogyﬂngydx(x)

[(x +y)log(x +y)]

d
x +y)——logx +y) +log(x + )
kg ¥ 1 dy log x id}' i log(x+y =7 ( ax
= ] [y[xj+logxd—x}+e [V—mﬂogy(l)] e

%(H‘ﬁy)
= x’[y-i-lugxdy]q-y [;g—yﬂogy] [){-by)["r)[[x-l-y)(x:y]dx[x-ty)-i-log(x+y:][1+jx—y]:|
= x¥ x£+ x¥ Ingxéﬂr* x:—'_%+y*|0gy = (x +ij”’)[1x[1+%]+log(x +y)[1+cd’,—:ﬂ
> s lxyex Iﬂg;(:—id-y”'ixxg—id-y“logy- (e p ) x4y “’)Zx—yi-[xq-yj[z":'lug(x-hy)
+[x+y)("')log[x+y):'—i
= ;'_ﬂxr|egx+xyf-*-[“y)i“ﬂ{mag(xW)]].(x+y)E"’>{1+|og(x+y)]-xr-'xy-y* logy

dy _ (% +¥)** {1 +10g(x +y)) - x* xy - y* logy

- ax x¥ logx + xy*lL [:x-l-y)["”[l +Iog[:x+y)]:| 0 O®
Differentiation Ex 11.5 Q39 6 (’)\\
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Taking log on both the side,

Iog(xmy”) =log(1)
mlogx +rlogy =log(1)

Differentiating it with respect o x,

dy g d
E[mlagxha(nlogy)=a{lag(1))
L )

N ¥oax

G

ax XN

gy my

ax nx

Differentiation Ex 11.5 Q40

Here,

y =g

—x
Taking log on both the sides,

logy® = Ioge[”"‘) [Since, Iogab =hlogs and log, e = 1]
xlogy = [y -x)loge
xlogy =y - x -]

Differentiating it with respect to x using product rule,
el d
—(xlo =—(¥-x
oo 1oay) = ==y -x)

d d, .1 dy
[X—X(Iogyjﬂogya(x)}_ a—1

1) ay ay
Z ==+ 1j==——-1
g y]dx+0gy() ax

ay (x

a[;—l}-—l—logy

L) DY SR i ion (i N A
» [(1+Iogyjy] = - (1+logy) Since, from equation (i), x = (1+Iogyj}
day | 1-1-logy |_

E{ [1+logy) =-(t+logy)

.g‘_y=_[1+logy)2

dx -logy

av (1+Iogy)2
ax logy

Differentiation Ex 11.5 Q41
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Here,

(sinxj" = (cos ij
Taking log on both the sides,

Il:n;||:sim()JI = |Dgl:CDS}-’)x [Using loga® = bloga]
ylogising) = x log(ocos y)

Differentiating it with respect tox using product rule and chain rule,

d vlogsiny |= xlogcosy
o

gy

% i(Iu:ng] sinx) +logsing == = x G|‘—ylog cosy +logoosy i(xj
@ T ax QX

! d (sinx)+la smxd—y— x 4 (cosy)+logoosy (1)
¥ sins ) o g dx  cosy i Y d Y
¥ Lody x . ay
cosx ) +logsiny == = —— [-siny ] =L +logcos
sinx( ) d ax CDS}-’( y)dx d Y
ay ay

yCotx+I0g5inxa=—xtanya+lagmsy
ay logsiny + x tany) = logoosy - y cotx
d—( g y)=logcosy -y

dy _logcoosy -y cotx
dx  logsiny +x tany

Differentiation Ex 11.5 Q42

Here,

(cosxjy = [tanij

Taking log on both the sides,

|Dg[:CDSX)y = log(tan y)x
wlogcosx = xlogtany [Sinoe, Il:ngab =b|0ga]

Differentiating it with respect to x using chain rule and product rule,

d o
E[ylogcosxj = (chng tan y)

d ogeosx +lo Cosxdy » 4 logtany+logtan 2 ()
Y 309 AN G ) T\ e
dy 1 4
[cosx)+logoosy = | = |x tany ) +logtan
[y CDSX] ) E o‘x] [ tany o‘x( v) gy )]
Y (—sinx +I|:|gcc|5xdy {sec y} +logtany - ytanx+|0gcosxdy
cosx ax tany i

[ % +loatany
= |secy osecy xx —— +logtany
ax

d—y[log COSx - X Secy cosecy | = logtany + v tanx
i

ay logtany + y tanx
dx  |logcosx - x secy cosecy

Differentiation Ex 11.5 Q43
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Here,

e* +ef =" -—=(i)

Differentiating both the sides using chain rule,

d d d
e G Rl O Rl
e’+efz;—i= “V%(Xﬂxj

a
ay gy
x Ul SRS £ J 1 oy
2% +& e = [ +c"x}

d_,'r’_ oty d_}" = 5t _ ¥
ax dx
x

a¥

dy e -e
o a¥ _ gty
x ¥o_oox
= [%} [Using equation (i)]
et —e* - g
Ay _ _pex
e c

Y oLerx o
e

Differentiation Ex 11.5 Q44

Here,

g¥ =¥

Taking log on both the sides,

loge! =log p™
yloge = x logy [Since, Ioge.'15 =b|0ga,|0gee=1]
¥ = xlogy -=(i)

Differentiating it with respect to »x using product rule,

dy g
L= (xlo
ax dx( gy)
a a

—XE[|DQ}-’)+|DQ}-’EI:X)
dy  xay
L= 4o 1
ax oy oax 9y (1)
dy X
Zl1-=|=1lo
dX[ yJ 2
ay [y - x
=L =lo
o‘x[ ¥ 9
gy _ ylogy

oy -x
ay ylogy - i ian i
A e P Since, using equation (i
Ty [ g eq (]

logy
_ ylogy xlogy

yllogy—zy @
A X &F
j—i% &"O Q
0

Differentiation Ex 11.5 Q45
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Here,

4y

=] -x =0

e = x -—i)
Differentiating it with respect to x using chain rule,

d ey d
vl Gl B )

e“”;i[x+y)= 1

x{1+—}= 1 [Using equatoin [l)]

Differentiation Ex 11.5 Q46
Herey =xsn{a+y)
Differentiating it with respect to x nsing the chain ruleand preduct role,
£=x£5i.u a+yjt+dan{at+y L
e it b

Bla &

= xcns{a+}'}%+ dnfa+y)

||:l—xms{a+}'}:|% =sin{a+y)

dv _  dnfa+y)

d (1-xeos{a+y))

@_ sin(a+y) |:Sinoe {}' }=x-|

e ) ) sn{a+y 1
Ll - mms{a +¥ }]

= 0 {a+¥)
sin{a+y)-ycos(a+y)

B |8

Differentiation Ex 11.5 Q47

Here xsin{a+y)+sinacos{a+y)=0
Differentiating it with respect to x using the chain ruleand product rule,
%[xsin{a+}'}+s&nams{a+}']:| =0

d . : s ./ d .
xEm[:ﬁ_}}+m{a+}]a+gnaaws{a+_}}+ws{a+}}agna—ﬂ

[ ﬂ}' . i . a}
xcos{a+y)| 0+—J+m{a+y}+ynat —sm{a+_}'}—]+0 =0

Lo L a
[st{a+}']—sina§n{a+}'}]%+sd.n{a+}']=0

dnfa+y)
xeos{a+y)—sinasin{a+y)

:g'n{a+}'}
Jms{a+}'}—sjﬂam{a+}'}

BlE B

sinacos(a+ _}}—|
sin{a+y) |

T |:Since r=—
_sinacos{a+y)
ik sin{a+y)
dn® (a+y)
{sina)eos’ (a+y)+sinasin® (a+y) @

sin® {a+y)

G ey o 73] GQ (,;\\O

[Siﬂoe cos’ (a+y)+sn’ (a+y) =1] @

Bl& BIS BE

\
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Here,

(sinxj" =N +V

Taking log on both the sides,

Il:ng(sim()JI =log(x +y)
vloglsinx) = logix + ) [Since, log &* =b|oga}

Differentiating it with respect to x using chain rule, product rule,

%{y log(sinx)) = %Iog(x +¥)

iIl:l sinx +lo sinxd—y— 1 i(;{.;. )i
T d ? x4y dx Y
¥ Loody 1 dy
v (smxj+|og5mxdx = 7] [1+dx
Mﬂogsinxd_j’:;J, 1 av
[smx) ax (x+y) (x+y)c"x
G|‘—ylogsinx— I -y ooty
ax X4y (% +¥)
dy [ (% +y)logsiny -1 1-y(x+y)catx
Ex S T R B STy
ady 1—y(x+yjcatx
dx (# +y)logsiny -1

Differentiation Ex 11.5 Q49

Here,
wyloglx +y)1=1 - {i)

Differentiating with respect to » using chain rule, product rule,

a a
e 01090+ = o)

d dy d
xyalclg[x +y]+xloglx +yja+ylag[x+yja[x) =0

L[1+d—y]+x|og[x+y)j—i+ylog[x+yj(l)= il

%+ fei's

[Xxfy][l+3—i)+xlog(x+yjj—i+ylog(x+yj=D

xy Yy, v (A3dy (1) - oo
[x+y]dx+x+y+x[xy]dx+y[xy]_u [Using equation (i)]
dy

xy ] _[L,
Mo+ ¥ kY A

xy2+x+y]=_{x+y+x2y:|

Lt

|+
—

v +yiy X (% +y)

gy ¥ XY Xy
ax x

x X+y’+Xjr'2

Differentiation Ex 11.5 Q50
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Here,
¥ = Xsiny -

MILLIONST /R

Differentiating it with respect to x using product rule,

dy g .
e a(xsmyj
[= : a
=Xa[smy)+smya(xj
ady .
=Xcosya+smy[1)
d——xcosyd—y= siny
o e
ay :
a(l—xcosyj= siny
ay siny

dx  [l-xcosy)

Put the value of siny = Y farm equation (i},
X

a___ ¥y
dx  x(l-xcosy)

Differentiation Ex 11.5 Q51

Here,
flxi=01 +x){1 +x2} (1+x4) {1+x8}

Differentiating with respect to » using product rule and chain rule,

= )= et D) e i) o) S fuet) s e et L)
I fren) e [rea?) e e x) D (1e)

= = i) (Lt e+ (L) [T (1) [ %) (L) 14 ) (14 2% (25)
st [t e %) )
Pt = (41 (14 2)(B)+ L+ 1)1+ 1+ 2 (4 + 1+ 1+ 1)1+ 2)(2) + 1+ 1) {1+ 1) (1+1)

Fr=(2)E)E)E)+2)(2) 2)(4)+ (=) (2)(2) [2) + (2] (2) (2)
=64+32+16+8
=120

So,
! (1) =120

Differentiation Ex 11.5 Q52
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Here,

y=log[

kg

+ — tan~
X%y +1 1-x%

Differentiating it with respect to x using chain rule and quotient rule,

2
dy o IDg[X +}(+1]+ 2 d tan‘l[ JE?]

dx dx ¥ _x 1] 3O 1-x7
- d_y= 1 ix2+x+1 i 1 i ﬁx
A (xfexal)drixi-x+1] J3 , Jae 1o w2
xE-x+1 * 1- w2
a I
_ d_y=[xz—x+1] [:xz—x+1)a(x2+x+1)—(x2+x+1)a(xz—x+1} 2 (1—)()2
ar lwZiwt1 [:xz—x+1)2 NE L+t - 2x® 43
(1-x2) S (Vo) - xS (1-x)?
1-x7)
eE
z
- o‘_y=[ 1 J (xz—x+1)(2x+1)—(x2+x+1)(2x—1) L2 (1—;{2} v@([_gx)
ax lxTixed {xz—x+1) B | 1 a® 4t {1—x2)2
= ==

dy [2}(3—2X2+2x+x2—X+1—2x3—2xz—2x+x2+x+1]+ 2 [\E—\Exzwﬁxz]

ax wtpond 1o k2 B 1+x°%+ x4

i [x_“zﬁ - ] ’ J; fﬁz:i)

2(X2+1)

x4l

2(1—x2}
B (}(“+){2+1)+1+x2 +x?

) 2{1—x2+x2+1}

l+}{2+X4

ay 4

ax 1+ +x?

Differentiation Ex 11.5 Q53
Here,

¥ = [sinx - c:u:nsx)[sm_m”)

Takig log on both the sides,

= logy =log(sinx - CDSX)(SinX_msx)

= logy = (sinx - cosx)log(siny - cosx)

Differentiating it with respect fo » using product rule, chain rule,

= 1ov. log(sinx - msx)i[sinx - cosx)+(siny - CDSX)ih:I (sinx - cosx)
v , ol ax 2

=) i"F‘f—J'{=Iog[5ir'|x—u::Ds;()>-:[|:|:|5;(+sirw()+(S?m‘}_img)()i(sim(—cn:nsx)
v adx [sinx - cosx)dx
1ay : : :

= ;a—[msx+5mleog(smx cosx)+(cosx+smxj

= %j—i=[D:nsx+5inx)[1+lclg|:sinx—casxj)

= j-i:y[(cogx+sinxj[1+|og(sinx—cosxj}]

Using equation (i},
ay:
a.

= [sinx - cos X)[sm_msx) [[CDSX +sinx)[1 +log(siny - cos X)]]

Differentiation Ex 11.5 Q54
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The given function is xp ="'
Taking logarithm on bath the sides, we abtain

log(xy)=log (e"'”)
=logx+logy=(x—y)loge
= logx +log y = (x-y)x1

=logx+logy=x-y

Ditferentiating both sides with respect to x, we aobtain

(Iog )= (1)~

Differentiation Ex 11.5 Q55

Given that yx +x7 4wt = ab.

F‘uttir‘ugu:yx,\.r=><‘Jr and w = %", we getu-i-\.r+w=ab

du dv dw
Th fi — +—+ — =10 n AL
sretore d><+d><+d>< ()
Wow, u = yx. Taking logrithm on both sides, we have

logu == logy
Differentiating both sides wr.t. %, we have
Ldi,. xi(log v} + log yi(x)
dx dx

u'dx 4
= xl.—y—i-log .l
yoodx
du W ody w | %o dy
So — =ul= 2L +1o = — == +lo 2
dx [ dx : VI A i 2 y] ( )
blso w = '
Taking logarithm on both sides, we have
log v = vy log =
Differentiating both sides wr.t x, we have
Lodv —|:|D x) + lo xﬂ
vigr  Tax v i 9% G
=Y-£ + log w, 2¥
4 b ddx
a ¥ ¥
So — = =+ log » =L
d " e dx
v |¥ dy
= e I I Lk 3
¥ |-+ log % dxl (3)
Again w = ik
Takinglog arithm on both sides, we have
log w = = log x.
Differentiating both sides wr.t x, we have
L {log ») + log e (=)
wo ooy dx dx

:x.i+lagx.1
=

= 3—\: = w(l +log &) 60 ‘\C)

= %" (1 + log ®} o) @ @
From (1), (2}, (3], (4), we have % &
yx[i—y+logy]+x\’r[£+logxd—y]+xx[1+lagx):0 & Q
y du ® dx= (b
ar (x.\,fx_l—i-xy.log H)g—y=—xx (1+Ic|g><)—y.><"r_1—yx log y %\' %‘
. [y |ggy+y,x3‘—1+xx (1 +log x) Q Q
Therefore d—:: e &

W 1 + 2’ log = ’\O @
Differentiation Ex 11.5 Q56 @ \/®
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Here (cosx)’ =(cosy)*
Taking log on both sides,
log(cosx ] =log (cosy
ylogeosx=xlogcosy
Differentiating it with respect to x using the chain ruleand product rule,

d. . :
2 (vtogeosx) =2 (xlogeos )
}'%lugwsx+1Dgmsx%=xglogm5}'+logoo5y%x

1 p av 1
—sinx)+logcosx = =x
osz{ e dc cosy

¥

; av
= AV 4 2
{ m}]a}:_ og cos

sin y

e s N a
ilogousx+ﬂ |di=logoosy+_}' -
\ cosy Jdk cosy
&
{10gcusx+xM}'}E=lugw5}'+}'lz.ﬂ}'

dy _ logcosy+ytany
& (logcosx+xtany)

Differentiation Ex 11.5 Q57

Consider the given function,

cesy =xcos (a+y), where ccs a=+ 1
Differentiating both sides w.r.t 'x' we get

Cainy s dy
Smydx—x[ S|n{a+y}dxj+cos fa+y)
ay ) )
éa[xsm(a+y)—smy:|=cce{a+y}
dy oosfa+ y)

dn xsin(a+y)-siny

Multiplying the numerator and the denominator
by cos{a+y) onthe R.H.S., we have,

dy cos® {a+y)

dx  xcos{a+y)sn(a+y)- cos(a+ y)siny

B cos’{a+y)
T oos vsin{a+y)- cos{a+ y)sing

[-oos v =x cos (a+v), given function ]

ws?la+y) _cosPfa+y)
sin[{a+y)-¥] sina

Differentiation Ex 11.5 Q58

Consider the given function, [x -y )e™=a.
YWe need to prove that v €7

dx
Differentiating the given equation w.r.t 'x' we get

ay
- {X‘V)‘X[l‘—] s
' o +eﬂ'?[1——d5’}=o
e

+ X = 2y

(x -y} e™ T
:(x V}(;TE;_%L@ j_i}o

zb[l—d_y][ d J+1=o
ax x -y

:>—y+yd—y+x—y=0
Aax
:yd—y+x=2y
Aax

Differentiation Ex 11.5 Q59
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x = eV
logx =2 (i)
X
v: R
logx

X (logx)
| 1
dy Ogx - Kx—
dx (logx)
dy _logx-1
dx (Iong2
dy o1
L S from |i
e Trom (]
dy __x-y
dx  y(logx)®
dy K-y .
- . fr
dx  x[logx) [ o (l)]

Differentiation Ex 11.5 Q60

z
tanx+ x"+1

W= X

lhg[x)-'-l]
2 2
y = etanxlogx +e

d d P52 g (1, (et
Y gtandleax _Z (tanxlogx) + e Ll Zlog
dx dx

dx 2 2
r 7 2
j—i=x“”’< tanx+sec2><|og><_+ X2+1[%xx22+1x(><)}
dy _tanx| tANX T xEeif o«
il _ +secxlogx [+ — |7
dy _ ean| tANX sec? xlogx [+ —2
dx 1 olx? + 1)
Differentiation Ex 11.5 Q61
o B/ x y

o) GG G-

Using the theoram,

w=1+

1.
Here we have < instead of x.

So using above theorem we get,
dy o B ¥

P ) )



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Ex11.6

Wondershare
PDFelement

Remove Watermark .-

Differentiation Ex 11.6 Q1

Here,

y=JX+JX+JX+...tDm
y=fxty

Squaring both the sides,
yi=x 4y

Differentiating it with respect to x,

ay ay
D gt b
ydx +dx
ay
oy -1=1
a‘x[y j
ay 1
dx 2y -1

Differentiation Ex 11.6 Q2

Here,

¥ = JC}DSX +~.‘|’CDSX+-\‘|CDSX+..ID o

w = Joosx +y

squaring both the sides,

yZ=cosx+y

Differntiating it with respect o x,

2y§—i=—5inx+j—§
dy )
= (2y -1 =-sinN~
o @y -1

o‘_y_ - Siny
c"x_(Zy—lj
o‘_y= Siny

dv  1-2y
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Differentiation Ex 11.6 Q3
Here,

¥ = Jogx +,‘|'Iogx +.Jlogxy + .. toeo
¥ = ,ﬂogx + ¥

Squaring both sides,
vZ =logx +y
Differentiating it with respect to i,
dy _ 1,y
ax x dx
dy 1
2y —-1]=—
c"x[: Y ] X
Differentiation Ex 11.6 Q4

Here,

W= \([tanx + v'tanx +oftanx +...t0 e

Vo= gtanx +y
Squaring both the sides,

y2 =ftanx +y
Differentiating it with respect to x,

2y d—y =sec?x + d_y
o o

z—i(Ey -1 = sectx

dy sec?x

dx 2y -1

Differentiation Ex 11.6 Q5 @
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Here,

MlLLTE)NSTr?R [in x)[nua-- a

= [sinx)

= [sim()}r

Taking log aon both the sides,
logy = Iog(sinx)y
logy = y (logsinx)

Differentiating it with respect to x, using product rule,

1 dy a : —
— = =y —(logsinx)+logsiny =L
oy . ax (log ) 2 ax
lay _ L. g (5|r-|x)+Iu:ng]swwd—)LH
y e e Sinu oy o
[E log 5|nx] .y (catx)
¥ sinx
GTy[l ylogsmx] —
b
dy 1% Zootx
ax (1= logsin)
Differentiation Ex 11.6 Q6
Here,
o
Y= I:tanx)(tanx)[m
W = [tanx)y

Taking log on baoth the sides,
logy = Iog(tanxj}r
logy = ylogtanx

Differentiating with respect to x using product rule and chain rule,

%Z%: y;—xlogtanx +Iogtanj—i
1ay v o d ay

Lt logt -
ydy  fanx dx(anx)+ Y anxdx

—y[l - IDgtanxJ = ety
¥ tanx

) :“e':z[%]* y
3

ax ), s s
= t - 1-yl i —
an[‘J ylog an[er

iy 5’2@52
(), s

v % 1({1-ylogtani)
_2n)”
“{i-0)
since, tanx[ - @
7). - (imf O
[d ]4 o @6 C’)\,

=y=1 6
Differentiation Ex 11.6 Q7 & Q
X0
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Here,

W = L

WosU Y W
dy gu dv dw

—_—=—t—+— —={i
dy dv dy d ()
X.! 2 x
Ware u=8" ,v=x% w=g
o .
Mow, w=g" -—={ii)

Taking log on both the sides,
logx = Ioge”'.
logx = x°" loge
M since loge - 1,
logx = x® --={iii] R 3
loga® = bloga
Taking log on both the sides,
Il:n;||l:n;|><=|0|;|><ex
loglogx =e* logx

Differentiating it with respect to x,

1 i = xi i x
log @ (logx)=e o (Iong+logxdx {e )

1 lagu &
— - =" +¢&" logx
logx 4dv

x
i _ 4logx [e—+e’r Iogx}
ax x

qu P e” X

—= — | —[ &
= e * {x +e Dgx} (&)
Using equgtion (i) and {iii)

Mo

v o= x® -—={iv)

Taking log on both the sides,

logw = logx®

®
logy = &* logx

Differentiating it with respect o x,

lav o d A e

vkl [Iong+logxdx {e )

ld_v:ee‘ 1 + logxe® i{e*)

Wy X ax

g _ [ i et _x

v v[e [X]Hogxe e”]

av u* e 1

v B kgt [; +e" logx] ---[B]

{sinx using equatian[4)} @
-

P —) t\) XS,
Taking log on both the sides, @ O

-

logw = loge® 6

logw = x* loge @& Q

) R4
Taking log on both the sides, Q @

a *
loglogw = logx™ O @
e N
loglogw = x® logx \ @
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Differentiating it with respect to x,

1 d . d I
Iogwdx(lggw)_x dx(logx)ﬂogxdx‘x)
1 (1ydw . (1 et
mgw[ﬂa‘” (;J*'DW
G'l—l"'f='.*.flol.:Jl.J.f[xe'l+e|cn;4x;(e'1]
ax
"Z‘_w e (1+elogx) --(C) {Using equation (v}, [wi)}
e

Using equation [&),(8) and (C) in eguation (i},
r ] = »
o‘_y= ex-'xe [e—+eI I|:|g|}<]+xe-nee [i +e" logx]
dx X x

+f5-xm‘.x’(.xe'1 (1+elogx)

Differentiation Ex 11.6 Q8
Herge,
(cosx)[m:'_-

¥

y =(osx]
¥

[cosx]

Taking log on both the sides,
logy =|DgI:CDSX)F
logy = ylog{casx], {since loga® = bloga}

Differentiating it with respect tox using product rule and chain rule,

1ay a dy

— 2= =y —loglcosx)+logoosx ——

¥ dx v al J+1eg dx
ldy _ L i[cnsxjﬂogcosxd—y
v oy cos x ) d d
d_y[i—logcmx}: ¥ [-sinx)

ax \y COosx
g_i[l—yligmsx]= -

dy ____yPtanx

ax {1-ylogoosx)
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Differentiation Ex 11.7 Q1

Given that x = at® , y=2at
3=E( t2)=2at
dt  dt

dy d _
FTia [2at)=2a

f

dy

Therefore, dy _dt _ 23 1

dx_ﬁ_a=t
dt

Differentiation Ex 11.7 Q2

Herge,

x = &[(8+5in8g)

Differentiating it with respect to &,
Qx .
—=a(l+cos8 -l
= ) ()

and,

y=a[l-cosg)

Differentiating it with respect to &,
dy

— = 3(8+sing)

ag

qy . .y
$=asm8 --={ii)

Using equation (i and (i},

gy
dy _ dg
e " ax
qg
asing
N a(1-cosg)
) .-
Zsing cosg Since, 1- cosé = Zsin ,
-2 2
25infs 2 5ingd cosg .
=sing
2 z
_dy  tan#
ax 2
Differentiation Ex 11.7 Q3
Here x = gcos fand y = bsin g
%
2 _ 2 (acos6) =-as O o O
E—E{m:nss}——nsmﬂ \\'
. oo O &
E—E{bgns]—bmss @

Differentiation Ex 11.7 Q4 Q KQ
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Hereg,

x = 3e° (sing - cosé)

Differentiating it with respcet to &,

ax _ a[e" i[sina— cos8) +(sind - cos Sji{e")]
fef=] dg [el]
= a[e" (cosé + sing) + (sing - CDSS)e"J
o a .
-5 5[29 5|n5'] -—=i

and, p =3e” [sind +cosg)

Differentiating it with respect to &,

W e 2o - XD

de—a[e d8[5|n9+0058)+(5|n8+c058)d8[e ):|
= c'.v[e‘g (cosé - 5in9)+(sin5‘+cc|5.9)e‘q

a -

% = c'.v[Ee“j Cos 5'] -—{ii)

Dividing equation (i) by equation {i},

Z..:g ) a{Ee" CDSS}
ax a[ze" sin 6')
a8

c"_y =cotd

ax

Differentiation Ex 11.7 Q5

Here x = bzin® Fand y = acos’ &

Then,
e
E_E{bsm 8}—2&51:18{:053
& _ i{acos’ 8)=—2acosfsing
de de :

@.
. & _ge_—lacosfsing __a
Tde @ 2bsinBcosé@ ]

Differentiation Ex 11.7 Q6
Here x=a(l-cosé Jand y =a|6+sin 8)

Then,

L
de de

&_d S
= E[ﬂ{3+ 51.:16'}]— a(l+cosd)

[a(l-cos8)]=alsing)

& BC_; a(sn ) e a
a8 E
<
Differentiation Ex 11.7 Q7 60 ,’\\'CJ
O
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Here,

e 4™
2
Differentiating it with respect to ¢,

& - aale gl
= %[et +e'ti|:—f)]
d—); = %{et —e )=y === {i)
And, y = g -e”

dy 1[@' () de{}
ot zlar at
= %[et - %{e*”
= %{et -a~ (—1):]
G;,—i=%et+e't}=x - (i}

Dividing equation (i} by (i,

ay
gtk
dx oy
ot
dy x
ar oy

Differentiation Ex 11.7 Q8
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Here,
-
1+¢2

Differentiating it with respect to ¢ using quotiont rule,

o _{1+t2}%(33f)—33t%{1+t2}
at {1+t2}2

[ [1+ rz) (23] - Bat(ztj]

[1+ r2)2

NEER 3at? - gat?
[1+ r2]2

=t
o 3at-1?)

S ()

2

at {1+t2)
2
And, ¥ =£
1+1¢2

Differentiating it with respect to # using quotient rule,

@ -(1 + tz} % {3ar2) - 3at? % {1 + tz)
ot (1+ tz}z

at _ {1+ tz)z

dy _‘1 + %) (6at) - [3a2%) (zt)]

) _ Bat + 6at” - Gat®
{1+ r2)2

dy  hat (il

ar {1+ tz)z

Dividing equation (i} by (i),

d

é= fat {1“‘2)2
g_’; (Lee?)’ 33f1-t%)
dy 2t

dx  1-t7

Differentiation Ex 11.7 Q9
The given equations are x = a(cos@+@sind) and y = a(sin @ - FcosF) @

Then, ax a{imst’? +i(8sinﬂ]} = a[—Sin” Ui{Si“ 6'}+5i“9i{8)]
da dg @ di df

=a|-sin@+6cos@ +sind] = a cos o
o

v _ g|:t:'; (sin@)- fg{ﬂcus 6‘}} = a[cos& _{Bdﬁ (cos@)+cosd- ddl? {9)}:! \é% Q

=acos@ +Osinf-cosd| %
=alsinf OQ KQ



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Differentiation Ex 11.7 Q10

Herge,
w=o'o+l
g
Differentiating it with respect to & using product rule,

dy 4 d 1 17 d ¢ .
%—e d9[8+8]+[9+9]d9{e)

1 8% 41
L P I e P
&% ]

82
a o [7+e7+o-1)
ds & 0

And,

Wondershare
PDFelement

Remove Watermark g

Differentiating it with respect to @ using product rule and chain rule,

/A - I PP DA PPN R
gg ° de( 9J+(8 a)ds'[e }

a 1 1
W ety — -5+
Il g2 &
s|8%+1-8%+8
=g =
o
a (% +92 1041 /
ay _ - +8°+8+ (i}
Pl g2

Differentiation Ex 11.7 Q11
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Here,
oF
1+¢2

Moo=

Differentiating it with respect to ¢ using quotient rule,

dy [1+r2]j_r(2r)— zt;_r[th)
ax (1+t2}2
. -[1+t2}(2)— 2t(2t)
) {1+r2)2
. -2 +or% o4
_ [1+t2)2
_ - 2ot
_[1+r2}2
d_x=2{1—t2) i
dr [1+r2]2 (i

1-¢2

And, vy =
1+¢2

Differentiating it with respect to ¢ using quotient rule,

o _(1+t2)j_r{1—r2}— {1—1‘2)%{1“2}]

ot (1 + t2)2

-[1 +%)(-2t) - 1 - %) [2(‘)]

[1+ r2)2

—2r -2t o 2r+2r3]

{1+ rz]z
A ——{ii
ar _‘1+E‘2)2] ( )

Dividing equation (i} by (i},

dy 212
A
2 2
ax [1+¢7) 2(1-¢%)
at
-z
1-t2
d ) 2t 1+#° 2t
By __F SICI‘TE,£= 5 % + 5= 5
i ¥ 1+t2 1-t% 1-t

Differentiation Ex 11.7 Q12 6\> .\()
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Here,

1[ ]
X cos
'\|1+f

Differentiating it with respect to ¢ using chain rule,

at 1_[ 1 JQG"E’ ,\|r1+f2

Fahef

1
ES

- ~(2t)
ML+tZo1 2{1”2)5

of
) -.,l’t_zx{l +t2}
ax -1 :
Ft 1+ 2 (i

Mow, v =sin™} !
N

Differentiating it with respect to ¢ using chain rule,

dy _ 1

ar 1_;
T

all” &
dt | 1422

Remove Watermark

mm Wondershare

H  PDFelement

) {1+t2:]% x[

i S}i{urz]

JRURTEE 2[1+r2]5
I S
B er_?{1+ rz] (=)
de =l —{ii
dt [1+r2} (1)

Dividing equation (i) by (ij,

%=_ 1 x[1+t2)
ax  f1+e?) -1
ar

dy
¢ %

Differentiation Ex 11.7 Q13
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Here,
1-¢t®
1422

Differentiating it with respect to ¢ using quotient rule,

o ‘1+t2}%{1—tz}—[l—tz)%{1+t2}
ot (1 +t2)2

et e - -2

i [1+ t2)2

_|-et-aroor e a?

{1 +r2}2
ax -4t i
E'[wf] '
And, = %

Differentiating it with respect to # using guotient rule,

-(1+ rz]j—r(zr) - [2r)%{1+ £2)

ay _
at [1+t2}2
dy _ -‘1+t2:](2)—|:2t)(2t)
at {1_“;2}2

) _2 +28% -4l

| (1+t2)2

gy _ 2(1-+2} L
at [1+ t2)2

Differentiation Ex 11.7 Q14
Here, x= 2c0s0 — cos26

mm Wondershare
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Remove Watermark
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Differentiating it with respect to & using chain rule,

dx ; : d
"2 (-sin@) - (- sin28) 55[28)

= -25inf +2s5in28
dx : ’ ;
—_—=2 28 - -] s
— (sin sing) )]
And, y =2sin8-sin28

Differentiating it with respect to & using chain rule,

dy d
= 2c0s 8 - cos 26'@[29)

= 2co0s8 - cos28(2)
=2C058-2cCos528

%- 2(cos & - cos 28) -==(ii)

Dividing equation (ii) by equation (i),
dy
do 2(cos8- cosza)
dx  2(sin28-sing)
ag

_ Cos8-cns28

sin28 - sing

=2sin bt sin g 2d Since, sin.ﬁl-sin&-?ms[AJrB]sin[ﬂ]
d_j/. 2 2 2 2
dx st[z'e;s]sin 292-9] msﬂ—mss-—2sin['q;8Jsin[ﬂ;B]

22
=e=g

2] ot
(2]

o

Differentiation Ex 11.7 Q15
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Differentiating it with respect to ¢ using chain rule,

ax _ d ecos&}
at gt

ad
= g™ s (cosat

- e (ginory (et
e (- sin )a‘t( )
= -sin2e™* (2)

i_};= -2sin2e™s® -—(iy

and, y=eg ¥

Differentiating it with respect to ¢ using chain rule,

dy _ d {esin?t)

at gt

= gfinE % [sinzt)

= gfinE (oos2t) % (2t)
= gfinE (cos2t)(2)

D oeps etz - {ii}
at

Dividing equation (i) by (i},

dy .

g _ 2eoos 2iesinZ

dx  _2sinze™iE

qr

dy _ ylogx Since, x = 8% = logx = cos2t
ax xlogy y=e"% = |ogy = sinzt

Differentiation Ex 11.7 Q16
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Here,
¥ =cost

Differentiating it with respect to ¢,

d_X = i (CDS t'J

at ot

dx . .
AR t —
o sin i

and, v =sint

Differentiating it with respect to ¢,

dy  d .

@t " g lnt

dy -
g + —
— Cos iii)

Dividing equation (i) by (ij,

ay
E_ cost
G'_X_ -sint
ar
|:""—y=—c1:|tt‘
dx

ay _ L

dx
Differentiation Ex 11.7 Q17
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Herge,

X = a{r+lj
t

Differentiating it with respect to ¢,

1
And, =a|t-=
¢ ( tJ
Differentiating it with respect to ¢,
ady d 1
o |r-Z
ar adt[ rJ
=a[1+ti2]

s )

Dividing equation (i} by (i},

a

E}; a[t2+1}x #2

i e af?-1)

at

c"y_t2+1

dx 2o

dy  x . X a[t2+1) ¢ Pl
ax ¥ s LT xa{t2—1}=[t2—1]

Differentiation Ex 11.7 Q18
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. _1[ 2t ]
X = sin 5
1+¢

Put t=1tan&
. _1[ 2tang ]
X =sinTt | ———
14 tan<&

= sinth (sin28)

mm Wondershare
PDFelement

Remove Watermark g

Here,

=28 [SinceJ Sin2y = 2ta7m2{]
1+ tan<x
N o= E[tan'lt:] [Since, t= Sin8:|
Differentiating it with respect to ¢,
o .
FnE ()
[=E A
O,
_ 2r
= tan™?
y [1 - rz]
Fut t=tang
2tang
Vo= tan™? [%]
1-tan* &
= tan™! (tan2a) Sicne, tan2x = Z’tain;(}
1-tan’x~
=28
v o=2tantr [Since, ¢ = tang]

Differentiating it with respect to ¢,

dy 2 .
dt 1412 ()

Dividing equation (i} by (i),

ay
gr_ 2 1+t?
dx 147 2
ar

9 g
ax

Differentiation Ex 11.7 Q19

i3 3
sin” ¢ cos’' f
and

The gi ti x= nd y =
=] glven equa 10115 are m v m

Then ﬁ-i[ sin’ ¢ ]
' weos 2¢

dt dr
qusQr-%(sin"r)—sin]{-%\fcoﬂr
- cos 2t @
\.'ICDSQI-3Sin2I-i{sin!]—sin“IX;.E(COSE] 0 \
_ clt 2Jeos2r di ()
cos 2t @
3w}c0521-sin2rcmf—ﬂ. -2sin2t
_ 2/eos 2t ( ) K@

cos 2t (b %_
~ 3cos2rsin’ feost+sin® £sin 2t 6\'
c0s 2¢+/cos 2¢ Q @
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dv d cos’ {
dt a"f +Jcos 2f
:»Jcoslr.%{cos’r)—cos]f-%(\imﬂr)

cnslr
213 1— ! In 21
Weos21.3cos’ (cos )—cos’ 5 -J'_ 7 (cos )
cos 2t
3cos2t.cos’ 1—sint)—cos’ - (-2sin2r)
— 2+/cos2i
cos 2t

—3cos2¢.cos’ f.sini +cos’ #sin 24

N c0s 21 -+/eos 2t

[df J _ =3cos2r.cos” f,sinf +cos’ tsin 2t
[_dx__] 3cos2rsin® tcost+sin’ 75in 2

~3c0s2f.cos” 1.sint +cos £ 2sins cost )
3cos2rsin’ reost +sin’ £ 2singcos)

sind cos.‘[—ﬁ";cos?r.c&sr +2¢os’ r]
sint cﬁsr[BcesEt sinf +2sin’ r]
B [—-3(2-::032 1-1)cost +2cos’ rJ [cos 2t = (2cos71 - 1}]
[3[] - 2sin’ F]sin;‘+25in3 f:l | cos2r = (1-2sin’ f)

_ ~dcos’ 1 +3cost
3sins —4sin’{

—c08 3t [cos3r = 4cos’ 1 —3cost,
sin 3¢ | sin 3/ = 3sin/ —4sin’ ¢
=—cot3f

Differentiation Ex 11.7 Q20
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Hereg,

o
N o= {f+£]
t

Differentiating it with respect to ¢ using chain rule,

Differentiating it with respect to ¢ using chain rule,

d _ i[a[‘*ﬂ}
dr ot
= C—,.[H%] xng&%[f+ %]
ay _ 3] mga[l_ ;_2] — (i)

at

Dividing equation (i) by [i,

Differentiation Ex 11.7 Q21
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Here,

‘s 1+#2
1-¢2

Differentiating it with respect to ¢ using chain rule,

o, (1+t2}%{1+f2:}— [1+t2)%{1—t2)

o o)

_ a{[l -2} (2¢) - {1+ 47) (-2r)]

(-7

__|er-ze?yoreard?
=3 —_—
(-]

dy  4at
e

Differentiating it with respect to ¢ using quotient rule,

W, [1-# %(tj—t%(l—tz}

dt {1 _ tz)z

_ 2{[1- rz) (1) - t[—ztj]

-

a N
- — (i)

Differentiation Ex 11.7 Q22

Itis given that, y =12(1- cost).x =10(r —sin¢)

Cdx d } d, N
..E=E[Iﬂ(f—sim}]=10-E(f—smr]=]0{l—u¢-sr]
%ﬂ%[lz(lmcosz]]m12%{1mmsr)m12-[0m(usim}]ulzsin:

Q] 12-2sin - - cos -
cdv \dt)  12sinr sin CUSE—EML
" (ﬂj 0(1-cost) o202t 5 2

dt 2

Here x = a6 —sin & )and y = a{1+cos6)

Then, @
% = %[ﬂ{s— siné)]=a(l-cose) @&6 Q
% = %[ﬂ{l+bﬂ53]:| =a(—dn8) %\'

L
P

Differentiation Ex 11.7 Q24 Q\ \/

Differentiation Ex 11.7 Q23 60 ,‘\3()
G
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Consider the given functions,
x=asin2t (1 +oo0s2t) andy = b cos 2t (1-cos2t)

Fewriting the above function, we have,

X =& sin 2t+§sin4t

Differentiating the above function w.r.t 't, we hawve,
ax
At
v =b cos 2t (l-cos2t)
v =b cos2t-bcos?2t

= 2acos 2t + 2acos 4. (1)

aal,—:'; =-2bsin2t + 2bcos2tsin2t = -2bsin2t + bsindt... (2)
From (1) and (2},

ay
dv g -2bsin2t+ bsind
dx dx 2acosZt+2acosdt

at
ay
Cdvl o _de _-2b _b
Cdrly. ) 23 a
dtt—;H

Differentiation Ex 11.7 Q25
Consider the given functions,
x = cost(3 - 200s%)

¥ =3cost - 2cos’ t

M _ _3sint+ 6oos?t sint....(1)

at
y = sint {3 - 2 sin’)
v = 3sint - 2sin’t
Z—Z = 3cost - 6sintoost,... (2)
j_j; = [%]ﬁ[i_ij ....[From equations (1) and (2]
_ Scost - 6sn?t cost
-3Jgint + 6oos“teint
3cost|:1— 2sin2t]
- BSiI"lt{QCOSZt— 1]
(1—2[1—(:082t])

= ot
[2coszt—1}
= cotf
ay T
Y cotT o
axls CO4

Differentiation Ex 11.7 Q26

1+logt 3+ 2logt
¥ = t2g ¥ = : 9

1
2| = |- [1+logt)[2t
dx [t] (1+1ogt)( )_t—2t—2tlogt_—2Iogt—1
dt_ t4 - t4 - t3

2
dy _ t(?]—[3+2logt)[1) _ 2-3-2logt _ -2logt-1

dt t2 2 t2

dy -2logt-1
dy _de
dx  dx -2logt-1

dt 2

Differentiation Ex 11.7 Q27
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Remove Watermark .- g‘g’;‘gg:ﬁgg{e
¥=3sint-sin3ty = 3cost-cosat
d_x=3cost—3cos3t
dt
d—y=—35int+35in3t
dt

dy
dy gf  -3sint+3sin3t
dx  dx  3cost-3cos3t
dt
When t = 1
3
L ) ﬁ
=Zsin|= [+ 3sin(n T N
&y [3] ()_ 3x2+0_ )
= = - -
dx 3(:05[% -3cos(n) BXE—B(—lj NE

Differentiation Ex 11.7 Q28

. 2t 2t
Sinx = WJt.snm,f = e
= %= sin‘i[lfttzj and y = tan™* [1 fttz]
dx _ 1 ><2(1+t2:|-[2t)[2t)
dt \{ [ ot ]2 (1+t2)2
1- Z
1+t
dx 2
dt (1+ tz)
dy 1 xz(l-tl)-(zt)[—zt)
dt - 2 2
[ 2t2] +1 (l_taj
1-t
dy 2
dt (1+ t2)
P
dy 3
dy=$—(1+t)=1
dx % 2
dt (1+t2)
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Ex11.8
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Differentiation Ex 11.8 Q1

Let u=x2, vo= KT

Differentiating & with respect to x,

- o ~()

Differentiating v with respect o x,

av .
Y e — (i

Dividing equation i) by (i,

du
dw 2%
v axE
o
du 2
av  3x

Differentiation Ex 11.8 Q2
Let u=IDg[1+x2}

Differentiating it with respect to x using chain rule,

au 1 el
E = m E {1 + XQ)
B 1
T
R e ()
adx {1 + xz}
Let v = tan!x

Differentiating it with respect to x,

adv 1

- - (ii)
dx 147 0 .\c)
Dividing equation (i) by (i), @6 C}'
du %
g (1+r) &
2:_)': {1+X2) 1 %\® Q
E =2x * O
Differentiation Ex 11.8 Q3 § \/Q)(b
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Let U= (Iongx

Taking log on both the sides,

loge =Iog(logx)x
logu = xlog{logx) [SinceJ loga® = bloga:|

Differentiating it with respect to x using chain rule, product rule,

1 cdu d a
F X alog(lagx) +log(logx) E(Xj
1acu 1 o

S [@]a(long +loglogx (1)

d—u—u £ L +loglogx
v |logx Lx 9iRd

au _ [:|l:l X)x 1
ET d log s

+Ioglogx:| -—={i}

4gain, let v =logx
Differentiating it with respect o x,

v
ax

== i}

= | =

Dividing equation (i) by{ii],

du L Lol
=i flogx) |:|l:| — +1oglogx
v T
ax x
(log " [1 +I0gxxloglagx:|
=T log s
av 1
X
au

e |:14;:rgx)"l (1+logx xloglogx) xx

Differentiation Ex 11.8 Q4(i)
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Let u=sinta1- %2

Put N =rCnsd, sao,

u=sint1-coste

u = sin (sin &) -—=i)
and, w=cosly --=[ii]
Mow, x < (0,1)
= cosd e(0,1)

= 5 [D,EJ
z

So, from equation |ij,

u=a Since, sin'l[sin8)=9if8e[—%,gﬂ

u=rcostx [Since, cosg = x|
Differentiating it with respect tox,

Qu -1 .
e --=[ii]
ax 1 - a2

From equation (i},

v=rcosly

Differentiating it with respect tox,

gy -1
dx 1-x2

—(iv)

Dividing equation (i) by (iv),

qu

gw -1 1-x

@ = kS

ax

s _

av
Differentiation Ex 11.8 QA4(ii)

1
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Let b= sintafl - x®
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Put X =058, =0,

u=sinlyl-cmsis

u = sin™ (sing) =i}
and, w=cosly ---{ii)
Herg,

N e [— 1, Dj
= cosd e (—, 1E|)

= QE[E,JT]
2

So, from equation (i),

. . . 3
U=mr-8 [Smce, 5|n'1[sm8)=ﬂ—5‘,6‘e{gJ?ﬂ]:|

w=rx-ms iy [Since,x=c059:|

Differentiating it with respect to x,

d_u=|:|_ -1
dx 1-x7

And, from equation (ii),
v=rcosly

Differentiating it with respect to x,

awv -1 :
o = (v

1-x

Dividing equation [w] by [vi)
qu

£= 1 N 1-x

av
ax

o _
dv
Differentiation Ex 11.8 Q5(i)
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Let u = sin [4;(1.,!'1 - 4)(2)
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MILLIONST /R

Put 25 = CoOsS&, 50
u = sin {2 % £0s g4l - coszs)

= sim? [Zocosgsing)

u = sin (sin28) --=1i)
Let  w=+yl-4x? -—-(ii}

Herge,

So, from eguation [:i)J

. . . . 3
U=mr-28 [Smce, sin! (Sln9)=ﬂ—8|f|9€|:g,_ﬂ:|

| I

t=x-2cost (2x) [Since, 2x = cosd ]

Differentiating it with respect to x using chain rule,

du -1 a
== D_E[m}ﬁ(m

2
S
1—4;{2[ )
du 4 i
dx 14t )

From equation (iu)

av _ o
=R TPV
11
but, x -—— - —=
© [ 2 2J§J
dv -4 (-]
K- 4(-x)?
dv_ -
X 1 - 4x®

Differentiating equation I:ii) with respect to x using chain rule,

G“V_ 1 i B =
dx g 1—4x2dx[1 )
1
L — =
21-4;(2[ )
av -y — (i)
ax i ax?

Divide equation [iii} by [iv], 60 ’\Q
du @

2

P 6

;ﬂ W1-ax? o & Q

s & Q
Differentiation Ex 11.8 Q5(ii) ’\’\\O @é
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Let u = sin (4;(1.1'1 - 4x2)

Put Zx = cosé, s0
u=sin? [2 = CO564y1 - 00529)

= sin™? (2 cos@sing)

u = sin™? [sin2a) -]
Let  w=+l-4x? -—-{ii)
Here,

(3
= QXE[ﬁ,lj
= Cosee[é,l]

= ge|nZ
4

So, from equation (i)

u=2g [Since, sin'l[sin9)=9, ifee{—g,g:ﬂ

w=2cos? [2x) [Since, 2x = c0s8]

Differentiate it with respect to x using chain rule,
Z:_“= o=t G%[zx)
¢ | (Ex)z i

-2
= |2
[Jl-dmz( )]
du _ -4
dx 1o 4x?

Dividing equation [v) by (iv],
Qu
O -4 1- 4x?

=2 = »
Y
ax

du

L
av X

Differentiation Ex 11.8 Q5(iii)
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Let u = sin [4;(1.,!'1 - 4)(2)
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MILLIONST /R

Put 2x = Ccosd,s0
u = sin {2 % 00s G4yl - coszs)

= sim? [Zocosgsing)
u = sin (sin28) --=1i)

Let v = y1-dx? ---(ii)

Herge,

So, from equation [i},

. . . . 3
U=mr-28 [Smce, sin! (Sln9)=ﬂ—8|f|9€|:g,_ﬂ:|

| I

t=x-2cost (2x) [Since, 2x = cosd ]

Differentiating it with respect to x using chain rule,

du -1 a
== D_E[m}ﬁ(m

2
= 2
1-4;{2( )

du 4 i

dx 14t )

From equation (iv)

av __
=R TPV
11
but, x -—— - —=
© [ 2 2J§J
gy _ -4 (-]
X j1- 4(-x)?
dv_ -
X 1 - 4x®

Dividing equation (wi) by [wii),

au

dx _ 4 1 - 47
v fioax? 4
ax

au 1

o Q
Differentiation Ex 11.8 (2)6 b\> ‘\()
Let u = tan'1 [%] @

Put X =tan& so %
[ 1+ tan® } \'é Q

u =
tan &

= tan™ 1[59;8 1] Q &Q
. O @
-t (12222) N
[ @ yg
an [2sn9cass ‘\Q
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sing

1 2
cosg

2

tan™ [ta; SJ —0

= tan

o
[

And,

Let v

f _1{ 2x ]
sin 2
1+x

: _1{ 2tang J
S| ————
1+ tang

v =sin! [sin 28) - {ii)

Here,
-lexw <l
= -l<tang <1
e (A
4 4

So, from equation [i),

Since, tan™' (tan8) =8 if 9« {—%J gﬂ

tan™! x [Since, » = tang]

Differentiating it with respect to x,

du_1f 1
dr Zl14x?

gu 1
= 2[1+.¥2)

(i)

Mow, fram equation (i) and [4)
v = 28 Since, sin'l(sin8)=8, if.‘.?e{—g,%ﬂ
W= 2tan [Since, x = tang]

Differentiating it with respect to x,

Dividing equation (i} by (iv],

du 2
T% 1 [1+x )

A e %
2 2[1+x]
au _

av % %6
Differentiation Ex 11.8 Q7(i) \é Q


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Let u=sin? (2)(-\;'1— xz)
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Put X =15ind, so
u = sin? (2 singfl - sin® 5')
= sin? [2singcosd)

U= sin'l(sinzs) -—={i)

And,

Let v=sec‘1[ : ]

1
= CDS_I{ T ] {Since, sec!y = cos! [ln
X

cosd) -—={ii}

Here,

So, from equation (i),

=28 Since, Siﬂ_l(Siﬂ8)=8J ifs.e[—g,%ﬂ

Let w=2sinty [Since, x =sind]

Differentiating it with respect to x,

e _1_ = -=={iii)

v=4 [Sinc:e, cos? (coz8) =8, if 8« [D,ﬂ]]

v=sinTtx [Since, ¥ =sing] @

Differentiating it with respect to x, EO \'

awv 1,

e -—=[iv]
dx  f1-x? %
XN

Dividing equation (iii) by [iv),3 %
g:; 2 1-x? OQ KQ

< .

S B, °
N

dv ’\Q
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Differentiation Ex 11.8 Q7(ii)

Let U= Sin'l{zx-\ll—xz)

Put X =15ind, so
u = sin? (Zsin.‘}wﬂl— sinzs)

= sin? (2 sind@cosg)

U= sin‘l(sin29) -—=(i)

And,

1
Let Vo= sec‘l[ ]
Y1- 52

= cos‘l( 1 } {Sinc:ej secly = mS‘l[iH
secd b

cos 8] -—={ii)

b g e £J£
4 2

So, from equation |i],

u=28 [Since, sin'l[sin8)=8, if.‘.?e[—g,%:ﬂ
w=2sinty [Since, x = sing]
Differentiating it with respect to x,
au 1 :
Sfgnmare S s
ax [ |'|1 N Xz] [w)
From equation (i)
v=4g [Since, cost cosg) =8, if8e[0, :r:|:|

v=sinlx

Differentiating it with respect to x,

dv= 1

S 4 Q

Dividing equation (iv] by [v],

j_i 2 1-x* 6
av " 1- 2 1 \(b& Q

) &
S

dv ‘\ (b
Differentiation Ex 11.8 Q8 ‘\\ @
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Let U= (Cosx)g”

Taking on both the sides,
logy = Iog(cosx)sm

logu = sinxlog(cosx)

Differentiating it with respect to » using product and chain rule,

il:“‘—'I"J—Sim(—(lo cosix ) +1o cosxi[Sinx)

e ax d d e

1a_gin [ ]i[cosxjﬂogcosx(cosxj

u oy COs X J dx

S—i = 4[(tanxj w[-sinx ] +loglogx x (cosxj]

;E = (msxjsm [cosxlogoosx - sinx tanx ] -—1i)
i

Let v = [sinx]

Taking log on baoth the sides,

logw = log (sir‘ux)ms;r

logw = cosxlog(sinyg
Differentiating it with respect to » using product rule and chain rule,

lav_ Cos X i[log sinx ) +logsiny i[:CDSX:]
Vo ax (=24

]i(sinx) +logsinx (- sinx)

1
—— = COSX | —
Wy [smx ax

—— =v[cotx [cosx) - sinxlogsin

S—; = [sinxjmsx [cotx {cosx)-sinxlog sinx] --={ii]
Dividing equation (i) by (i),

au (CDSXJSi”[CDSXIDg COS X - sinx tanx |

dv (sim{)msAr [CDtX fcosx)- sinxlogsim{]

Differentiation Ex 11.8 Q9
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Let U= sin‘l( ex 2]
1+ x

Put x =tang,

) _1( 2 tang J
u=sin| ————

1+ tarn® @
u = sin [sin2g) -—=i]
2
Let v =cos ! [1 _XQJ
1+x
if1-tan®e
=Cos | ————
1+tan e
v =cos ! (cos28) --={ii)

Here, O<x <1
= 0« tang <1

= D<8<£
4

Sao, from equation (ij,

u=2g [Since, sin‘l[sin9j=9, ifee{—g,%ﬂ

t=2tanw [Since, X = tang]

Differentiating it with respect to x,

Fu 2
ax 1452 ~(i)

From equation (i},
v o= 28 [Since, cost icosg) =8, if 8<[0, :r:|:|
w=2tanlx [Since, x = tang]

Differentiating it with respect o x,

dv _ 2
dx 14"

Differentiation Ex 11.8 Q10

— (i)
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Fut = tang

= tan-! 1+tang
1-tang

tan 7 + tan&
= tan™?
tarm

tan ]

+ tan~ (ax) [Since, tand = ax ]
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Let  w=tan” 1[

= tan™!

-Mh -‘-"|k‘

Differentiate it with respect to x using chain rule,

[T} 1 a

-0+ — [ax]

o4 L+ (ax) o

e ~()
dr 14322

o,

Let v o= 1+ Eov

Differentiating it with respect to x using chain rule,

G“V_ 1 i 7 2
a_2 1+ 3% dX{lJraX}
1
=~ [23%
21 + 3% [ }
dw %%

dx 1+ 382 .

Differentiation Ex 11.8 Q11
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Let u = sin'l(zx-\l'l—xz)
Put N = 5ing,
u=sin! [Esins-\}l— sinze)
= sin'1(2 sin@osg)

u = sin™! (sin 28 - (i)
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Let Vo= tan'l[

=

N

=tan‘1[ sing }
y1-sin?g

- tan! sing
cos&

v = tan! (tang) - (i)
Here, - < o 1
) 2
= - —=<5Ing < —

So, from equation (i},

u=28 {Since, sin'l(sin.‘?):s, iFSE[—g,gﬂ

u=2sinly

Differentiating it with respect to x,

i 2

ey - {iii}

From equation [ii],

v =g Since, tan'l[tan8)=6‘J ifSe{—%J%iH

v = sinlx [Since, » = sing]

Differentiating it with respect to x,

v 1

a7 ]

Dividing equation (i) by [iv)

au

O 2 1-x
</ x

v

ax Lo ' @
[T} 60 \\'O
a C < C

Differentiation Ex 11.8 Q12 K% Q
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Let u= tan‘l( ex 2]
1-x

Put x =tang, so

_1[ 2tang J
= tan — Q=
1-tan~&
U = tan™? (tanz5) -—=i]
2
Let v =cos ! [1 _XQJ
1+x
_1{1-tan®8
=cos™H | ————
1+tanZs
v =cos ! (cos28) --={ii)

Here, O<x <1
= 0« tang <1

= D<ozt
4
So, from equation (i),

U= 28 Since, tab™ (tang) = &, if 9 ¢ [—g%ﬂ

u=2tantx [Since, x = tang]
Differentiating it with respect to x,

qu 2 T
dx  1+x2 i)

From equation (i},

v=0 [Since, cos (cos&) =8, if B e[n, :r]]

ve=2tanx [Since, x = tang]

Differentiating it with respect to x,

v 2 :
o 1452 ()

Dividing equation (i) by {iv],

Differentiation Ex 11.8 Q13
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x =1
Let u=tan'1( ]
X +1

Put X =tand,so

o _pises (tan.&? - 1]

tangd +1
tang - tans
= tan™? n
1+tang anT
U= tan'l[tan[{?—in -—i)
4
Here, —l<x < L
2 2
1
= -—< tand <« ik
2 2
= —tan™! l <8< tan! i
2 2
So,
=gt Since, tan'l(tan8)=5‘J ifge —E,E
4 272
U= tan'lx—E
Differentiating it with respect o x,
av__ L __g
v 14 x7
Aoy 1 — (i)
dv 14 x7
And,
Let v = gin~! {3;{ - 4;(3:]
Put X = 5in&, s0
v = sin! {35in8— 4 sin® .5'}
Vo= sin'l(SmSQ) -—-{iii)
N o, —l«cx < l
= —l< sin.‘5‘<E
2
1
= -— <8< ik
a] [&]
So, from equation [iii],
v =38 Since, sin'l(sin9)=9, ifee[—g,%ﬂ

w=3sintx [Since, x = sing]

Differentiating it with respect o x, 0 ’\()
a3 . Q,b O
= = -==[iiw]

1-x %
Dividing equation (i) by [iv), (& Q
%\
%= 1+1X2>c 1_3X2 N OQ KQ
ax ,%\\ @@
du_ L-x2 @ v/

dv 3[1+x2}
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Differentiation Ex 11.8 Q14

Let u=tan™! {ﬂ]
1+s=iny

2 2

cosx  sin‘x
= tan™! 2 2
cos ¥  sinx  2siny cosx
+ +
2 2 2 2
[c:u:nsx . sinx] [cosx _sinx
_1 2 2 2 2
= tan _ =
cosx | Sinx
+
S
COSX _ sinx
—tanl| =22
Ccosx | siny
+
2 2
[cosx  sinx ]
2 _ 2
COSX  COSX
= tan! 2 2
COSx  SiNX
2 _,_¢°
COSX  COSN
2 2
_ tanx
= tan‘l 72
tanx
1+
L 2
tanas  tanx
etan i —2% 2
tans tanx
1 *
L 4 2
= tantan[ 2%
4 2
rooX
Us=—--=
4 2

Differentiating it with respect to x,

R
lel's 2
[T} 1 )
&z 0

Let v =sec iy

Differentiating it with respect tox,

av 1 _—
ax  xlx?-1
Dividing equation [l) by (ii),
Qu
gw _ 1 x x? -1
gz 1

1
e <
d_u _ —x«,l'xz -1
dv 2 @
Differentiation Ex 11.8 Q15 &6 Q
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. 2
Let U= 5|n'1( 2]
1+ x
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Put N =tangd =& = tan'lx,SD
: _1( 2tan&g ]
U=sinT | ————
1+tan*&
w = sin™* {sin 28 - (i)

Let  v= tan‘l( 2x 2}

1-x
=tan‘1( 2tan g ]
1- tan®g
v = tan™! (tan2g] -—={ii)
Here, -1l<x <1
= -l<tang <1
= —£<8<£
4 4

So, from equation (i),

u=28 Since, sin'l(sin.‘?):s, if & e —E,E
2 2
u=2tanx
Differentiating it with respect to x,

w2
o {1+x2}

— (i)
From equation (ii) s

v =28 Since, tan'l[tan{?):.‘?, ifee[-%,g]]

Differentiating it with respect o x,

dv 2 e
E‘ 1452 ('V)

Dividing equation [iii) by (i\.r)J

aqu

o 2 1+x
o Ca T w0

L P 2
ax

2

au
dw

Differentiation Ex 11.8 Q16 60 ;\\'CJ
@)
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Let  w=rcos! {4x3 - 3x]

Put N=rCos8 = 8= cos'lx, S0

u = cos™? {400536‘ -3 CDSS‘)

u = cos™? (cos3a8) —=(i)

1-x2
Let Vo= tan'l[ ]
ks

v = tan™! (tan&) —={if
Here,

1

—cxal

2

1
= — <058 <1

2
= D<8<£

3

So, from equation (i),

u= 39 [Since, cos ! (CDSS) =g, ifde [D,JT:H

u=3coslx

Differentiating it with respect to x,

[T} -3

v —1_X2 -=={iii)

From equation [ii],

v =48 Since, tan'l(tan.S'):SJ if 8« —1,1
2 2

v = cosx

Differentiating it with respect to x,

a1 (i)
ax 1- %7
Dividing equation (i) by [iv),

au

g _ [ -3 ][_ |- XQ}

d_v ) 1-x% 1

iy @

-3 6\3 \\0
Differentiation Ex 11.8 Q17 Q) C)
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Let u=tan'1[ al ]
\l'l—xz

Put x=c058::>8=sin'1x, S0

u = tan™? [75"19 ]
Wl-sin®a

- tan! sing
cosg

U= tan'l(tan ) —={i

And,

Let v = sin (Exu'l— xz)
v = sin [2 sins-\‘l'l— sin® 6')

= sim? (2singcosa)

v = sin [sinza) -—={if
Here —i<:x<:i
R 2
4 < 5ing < 1
2 2
= T iet
4 4

So, from equation (i},

u=2 {Since, tan‘l[tan9j=9J ifee[—g,gﬂ

u=sinty

Differentiation Ex 11.8 Q18
Let w=sin! («I'l - X2)
1

Put N¥=0C058 =& =005 "X, 50
U= Sin'l(sin 3 -—=(i)

And,
Let Vo= Cot'l[ al ]
f1- %2
cot-! cos&
o1 - cos2 e

- cot-! cos &
sing

Vo= cot‘l(cotsj --={ii)

Here, D<x <1
= 0<onsé«1

= D<9<£ @
2

So, from eguation [:i)J

u=9 Since, sin (sing) = &, ifae{—fjﬂ} &
1 I S

L= COs5 "%
Differentiation Ex 11.8 Q19 %
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Let u = sin {Eaxs.lll - azxz]

Put ax = sind = &=sin"! fax)
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u = sin {2 singnl - sinzs}
= sin'l{Esinecose}

U= sin'l(sin 28) =i

And,

Let wo= 41— % 2

Differentiating it with respect to » using chain rule,

i 0

= —i<sin8<i
N V2

= LA P
4 4

So, from equation (i),

u=28 Since, sin'l[sin{?):&', ifee{—g,g:ﬂ

u=2sin!ax

Differentiation Ex 11.8 Q20


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m B e

PDFelement

Remove Watermark g

1-
Let u = tan™? {—X]
1+ x

Put N =tand = 8= tan'lx,so

= tan! 1-tan&
1+tang

tana tane

tans

1+ tan &

w=tan™! [tan {%— 9]] -0

Here, -1l<x <1
= -l<tand <1

= —£<.5'<E
4 4

So, from eguation (i),

brs | e Since, tan™? (tang) =&, if8 = Wl
4 22
t=Ttanlx
4

Differentiating it with respect to x,

o (1
gy 1+x°

au 1 (i
E )

And,

Let vo=l-

[ritd = 1 i Py .=
dx oaf1 - 2 de [1 o }
L1 ()
2 1 - X2
av -x
ok — -== (i)

du
gx __ 1 J 1-x2
v {1+X2) it
ax
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