Ex 11.1
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Differentiation Ex 11.1 Q5
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Let  f(x)=eP™¥
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Differentiation Ex 11.1 Q8
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Ex11.2

Differentiation Ex 11.2 Q1
Let,
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Differentiation Ex 11.2 Q3
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[using chain rule]



Let,
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Differentiation Ex 11.2 Q5
Let,
y = esin\f;

Differentiate it with respect to x,

ay _ i(esm&)

dx

= gSin-x E{Sln&} [Using chain rule]

. L cos«f)?di& [Using chain rule]
e

) 1

- e cosafi x
2l

= cosfx xemE

N

So,

% = {esm”{;) = ﬁcos he g
Differentiation Ex 11.2 Q6
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Differentiation Ex 11.2 Q7
Let,
W= sin? (2% + 1
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Differentiation Ex 11.2 Q8
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Differentiation Ex 11.2 Q9
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[Using chain rule]
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Let,
3
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Differentiation Ex 11.2 Q11
Let, y = 3*"

Differentiate it with respect to x,
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ch IDgSa[ex} [Using chain rule]

-e* %3 log3
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Differentiation Ex 11.2 Q12
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Lety = % +2x

Differentiate with respect to x,

C"_}f' _ i (3x2+2x)
e G
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Differentiation Ex 11.2 Q14
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1
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So,
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Let = 3¥leax

Differentiate with respect to x,

d_,'r’ o i {31 Iogx)
i dx

_ gxlogx xIDg3%(X|UQX) [Using chain rule]
_ 3.::'Iog)r X|Dg3 Xi[:ngX)+|UgXi[X) [Using chain I’U|E:|
ax ax
= gxlogx xIDgB{EHDgx]
X
= g¥leax (1+logx)xlog3

Sa,

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

Differentiation Ex 11.2 Q16
Let W= Hﬂ
Y1 - sinx

Differentiate it with respect to x,

1
o‘_y=i 1+sinx iz
dx 1= sinx
1
1+ sinx 5_1i 1+ sinx
1-siny dx L1 -siny

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

1
21+ sinx [1—5inxj2

[

1-sinx

1 i COSx — COSX SINX + COSX + SiNN COS X
2 . il TSR
(1+sinx)Z (1 - sinux)

2

1

=—x
E
2 J1+sing [1— sinx)E

Cosx

3
Ni+siny (1-sinx)z

CoOsx

Cosx
g N1+ singfl-siny [1-sinx)
_ Cos X

Jl— sin® x (1— sinx)

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

1 (1+sinx]
= i « _
(1-sinx) " [1+sinx]
_ (1+5inxj
_[1—sin2X}
=1+sinx
cose
Thus,ﬂ= 1 + sinx

dx  cos’x  cos’x

d
= d—y =s5ec’x +tanxsecx

d
- secx[tanx + secx]
ax
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1_ 52
Let ¥ o= —Xz
l+x

1
1-x272
¥ o=
1+x°2

Differentiate it with respect to x,

Ti_ ‘1 +x2} (—2x)- {1— xz) [2x)

{1+x2}2

1
2NE| 2w - 2x% - 2x 4243
z

{1+x2:]2

|
| -
|
|

So,

i 1-x7 _ -2x
v | Y14 »2 ER

m{1+;{2)2

Differentiation Ex 11.2 Q18

Let Y = (Iu:ng sim{)2

Differentiate with respect to x,

Z:—§= %[Iogsinsz
=2(I0gsinx)%(lagsinxj [Using chain rule]
! ad
=21l =l
(logsinx) = T flogx)
= 2{logsinx) x— ol
sinw x
_ 2logsiny
T xsinx
So,
i(logsinsz _ 2I|:|g_smx
ax X sinx

Differentiation Ex 11.2 Q19

[Using chain rule]

[Using quotient rule]



Let

=

l+x
1-x

Yy =
1

C(l+xz
s Lir %

Differentiate it with respect to x,

So,

(1) - (1 2) L 1-x)

i1

—xf

Differentiation Ex 11.2 Q20
y = sin 1+x2
1- %%

Differentiate it with respect to x,

2
d_y=i sin 1+X2
1-x

Let

dx dw

o

d[l+x
1-x

d

1)—(1+x)(—1)]

(i) () - (1067 L (1-7)

(1=

[ {1 - xz) (2x) - {1 + xz} [-2x)

{1—;{

2)2

S - 2w 4 D + 2x°

n
]
]
m
. o o o

(1

c 1+x°
1-x°

_ A

2
_XQ)

d  [1+x®
—|sin
(w4 1-x2

J

) [1—;{2

Differentiation Ex 11.2 Q21

fms[

1+x?
1-x2

[Using chain rule]

[Using chain rule]

[Using chain rule]

[Using quotient rule]



Let

Vo= e cos2x

Differentiate it with respect to x,

50,

ay 2

vl {93" cos 2;()

=¥ x i (cos2x) + cos 2x i [93")
dx [el's

) a a
=¥ ®[-sinZx) E(EX) +cos2xe™ E(E‘w)
= -2 sin2x + 36 cos2x

=¥ [Fcos2x - 2 sin2x)

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

Differentiation Ex 11.2 Q22

Let

y = sinflagsinx)

Differentiate it with respect to x,

Hence,

g—i = %sin[log sinx)
: a :
= cos(log 5|nx)a[log sinx)
. a .
= | —0
cos{logsinsg x e sinx

. cosx
cosflogsing) =
sinx

cos(logs sinx ) xcotx

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

Differentiation Ex 11.2 Q23

Let

¥ = etan?.r

Differentiate it with respect to x,

So,

z:_i o % [etanS.r}

tan 3x i(

=g tan3x)

= ™3 cac? Sx xi(ij
[=F's

a
—(E'tanax} = 3™ o car? gy
=8

Differentiation Ex 11.2 Q24

[Using product rule]

[Using chain rule]

[Using chain rule]

[Using chain rule]



Let [

o, y = e[cotx)%

Differentiate it with respect to x,

1
Ay _ 9 |leoxp
dx dw

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

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

e¥%% y coseciy

- 2~.,"CDt X

So,

a e¥®* . cosec®x
_(ew‘m’f) g BT exCOsectl
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
= 1 % d [ il J [Using chain rule]

siny dx WL+ osx
1+cosx

d o d
=[1+cosx] [1+CDSX)E(SIHX)—Slnxa(l+o:|5x)

- Using guotient rule
sinx (1+Cclsx)2 [ ]

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

sinx I (1+Cclsx)2

_ [1+cosx) [ cosx +cos?x + sinfx
sinx ] [1+cosx)2

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

1
sinx
COosecy

So,

iI|:| & = COSEcy
ol A g f '

Differentiation Ex 11.2 Q26



Jl— cosx
Let y =log 1+cosx

1
— s 1-cosxyz
Y E 1+cosx

1- CDSX]

1
= =Zlo
4 2 g{1+cnsx

Differentiate it with respect to x,

o‘_y=i llog 1-cosx
ax dv |2 1+ cosx

1 w 1 . ad (1-cosx
2 l-cosx | dwll+cosy
1+cosy

a a
{1+ c:osx)a(l— cosx)-(1- cosxja[lw:usxj

Using Iugab = hloga
[

[Using chain rule]

Using
quotient

_1f{1+cosx
2 1-cosx

i+ Cussz

rule

1-cosx [1+c05x)2

1+ cosx

%(14. Cnsx][[l +cosx)(sing) - ({1- mosx)(- Sinxj}

1
2

( )[
1-cosx)
(1+cosx) { o iy }
[ )| [1+ Cossz

- [1-cosx){l+cosx)

1
21-cosx

sin
1-cos®x
sin
sin®x

1
sinx
= COsecy

d [ fl— CDSX]

—_ Iag — | = COSEecw.

dx 1+ cosxy
Differentiation Ex 11.2 Q27

dnx)

So,

Let ¥ o= tan[e

Differentiate it with respect to x,

S—i = %[tanesmx]

_ SBCZ{Esinx} %{es’nx}

; ; a ..
sec? [es'”} %™ w —(sinx]
ax

sinx

= COsx secz{es'"") e

So,

= {tan es'”) = sec? {es'"") » @™ woosx,
i

Differentiation Ex 11.2 Q28

(1+cos sz

Sinx + Sinx COSX +sinx - sinx CDSX:|

2

Sicne 1- cos®x = sinf x
[ ]

[Using chain rule]



Let y=|og{x+«ﬂx2+1)

Differentiate with respect to x,

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

1 d 2 Am . .
=— = = |w+lwts1)2 Using chain rule
X+ X2+ldx[ ! )] [ :
r 1
1 1t 2 =-1 d z
= |1+l +1]2 —x+1
x+«,.'x2+1_ 2[ :] o‘x{ ):|
1 [ 1
= 1+ 2N
x+«fx2+1_ 2wfx2+1 ]
1 -«jx2+1+x
x+«fx2+1_ \Irx2+1
1

241

So,

%[Iag{x+m))= J;%

Differentiation Ex 11.2 Q29

e logx
Let Vo= 2:.]
X

Differentiate with respect to x,

dy XQ%{E'X Iogx) - [e” Iogx:]%{xz}
ax {Xzf

[Using quaotient rule]

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

X4

x

)

xz[—+ex Iu:ngx:|— 2xe” logx
X

X4

2_x
x%e" [1+xlogx
M—Qxexlggx
L

X4

xe*[1+xlogx - 2logx]

X4

x

_ xe [i+xlogx _ 2I0gx}

w2 | x X i

1 2
=% 2| = +logx - Zlogx

x
g |e’lagx =y 2 l+ID§|;{—EI|:|§1X .
x| wxZ X X

Differentiation Ex 11.2 Q30



Let ¥ =log{cosecy - cotx )

Differentiating with respect to x,

@y _a _
e = e log(cosecx - cotx)
= m%(cmem - cotx) [Using chain rule]
1

=— - [— osecy cotx + coseczx}
(cosecy - cotx)

COsecx [Cosecy — cotx)
[cosecy — cotx]

= COSEeck

Sa,

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

Differentiation Ex 11.2 Q31

e tem

e g &

Let V=

Differentiating with respect to x,

d_',’ d [eZI +e—22!’:|

dx  ax 2 _ o=
[ez'— 9'2")1(92” +e'2":]- [ez" +e'2*} i‘ez’f -9'2"} : )
i oy [Usmg quotient rule
{921- _9411 and chain rule
d
e —(2x) -
22 _ g2 [ezzi ox) 4 a2t _2,\,}_ 22 4 o2 dx
| )l 3 ax 2] }a‘?*i[-z'x)
ax

{eix _e-zx}?
[92’ - 9'2”][2'92” -2 } - {92" +e'2”)[292" +2e‘2”:|
) {sz _ e—2.\:)2
2[92' N e':”}z -2 {32’ +e'2"}2
tezz _e-hf
2[9-1: s _ogZEgmB g4 | o-dx 29219—2.!]

3
(e B _ g2 ]

B -8
- (921 e ]2
So,
d ¥ yo¥ _ -8
dx | e - g% ieb _6-22}2 3

Differentiation Ex 11.2 Q32



X2+X+l
Ke-w+1

Let y=log[ =

Differentiating with respect to x, .

dy 4 | ®¥ 4w+l
— = —|log| —/———
e oy x2ox+1
_ 1 d[x2+x+1]

= — Using chain rule and quotient rule
[;{2+;{+1]G"X X2—X+l |: ]

xEiox+l

[Xz_x+l]-[xz—x+1)%{x2+x+1}—{x2+x+1}%[x2—x+1:]

*Erx+1 {Xz_x+1}2

=[XE_X+1]:{X2—X+1)[2X+1)—{X2+X+l}(2x—1:]

+x+1 {xz—x+1}2

z
_ (X 'X"'l) e TV Yy VT - V- N VA vy |

_(x2+x+1) {xz—x+1:]2

_ —4x? 4252 42
[x2+x +1)[x2—x+1}

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

P

Sa,

xEox+1 Py

d[ X2+X+1] ‘2{X2‘1)
—| o
Differentiation Ex 11.2 Q33

Let y = tan™ [e":]
Differentiate it with respect to ~,.

a a -
£=a{tan lex}
- ﬁ%{ex} [Using chain rule]

1

X

= =]
1+8%

ex

) l+e

2x

So,
ex

1+8%

%[tan‘lex] =

Differentiation Ex 11.2 Q34



Let W = g 2

Differentiate it with respect to x,

Z:_i - % {esin'lzr}

_ psin 2 x%{sin‘lzx} [Using chain rule]

sin~t 2x w 1 d

———— 2]
4 _ (2)‘.’]2 ity
_ 2e dn-loy
J1- ax?

=g

So,

¢ sn-t cesin !y

— = Ewl= T,

dX{ } N

Differentiation Ex 11.2 Q35

Let W= sin{zsin'lx}

Differentiate it with respect to x,
G“}f’ _ a . .9
o a{sm[zsm x))

= CDS[2 sin'lx) %{2 5in'1x) [Using chain rule]

= 005{2 sin'lx:] w2
1- 52
2c05{25in'1x)

N1-x2

So,
2 CDS{ESiﬂ_IX:]

\Ill—X2

%(sin{2sin'1x” =

Differentiation Ex 11.2 Q36
Let y=e@" %

Differentiate it with respect to x,

o B

_ Ay d _1 ; ;
=gt E{tan J;?} [Using chain rule]
_ etan'l'\"; X;zi(‘\'l?)

1+{«-f)?) @
tan i
1+ x xﬁ
etan—lJ;

2&(1 +x

=

So,
-
etan X

2&[1 +it) '

Differentiation Ex 11.2 Q37

d tan-1
Z (oot -



Let W= tan ! {g]

)

Differentiate with respect to x,

1
=1
- a2 a4 tan 12 [Using chain rule]
2 2 ax 2

So,

a[ tar” {aﬂm

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

Differentiate with respect to x,.

ay _ a4 -1
v Iog[tan X]
= tanflx x%{tan'lx} [Using chain rule]
1

) (1 +x2)tan'1x

So,
1

d _
E[Iogtan lx] i} (1 +x2) tant 5

Differentiation Ex 11.2 Q39



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 + 3)2:|2

[Using quotient rule, product rule and chain rule]

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

{x2+3:]4

-{x2+3)2[—2x sinx +cosx 2t ID|;|‘.2]—:2{2Jr CDSXHX2+3)I:2X)

[xz + 3}4

-21 {xz +3)[{X2 +3){c05x|092 - Sim(}] - 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 = xsinZx + 5% +&% +[tan2x)
Dfifferentiate it with respect tox,

ay
ax

[X sim2y + 5 4 kY {tan‘5 x}]

2o Bfa

[xsinEx)+%(5x}+%(k*}+%{tanﬁx}

—

d . . ol ol
¥ a[sm 2x) + 5|n2)(a(xji|+5" log5+0+6 tan®x a(tanxj

[Using product rule and chain rule]

{x cos 2xdi(2x) +sin 2)(:|+ 5 |ogs + 6 tan® x sec? x
i

= 2% COS2x +5iN2x + 5% 105 + 6 tan® x sec? x

s,

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

Differentiation Ex 11.2 Q41



Let y=|0g(3x+2)—leog(2x—1)
Differentiate with respect to x,

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

d FEP
= alog(?.x +2)- a{x log(2x - 1)}

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

[Using product rule and chain rule]

S N VSO SV .
el [X x(zx—ljdxtzx 1) +log(2x 1:])<2Xi|

3 2x®

m—m—leogtzx—l)

So,
3 22

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 d 3x 7 sin x

T

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

[[? ] Xz)%T

[Using guatient rule, chain and product rule]

-[?—xz)% *%3 x[xziginx+sinx%x2i|—3x2 SinXx%(?—Xz}%%{?—Xz)

[7- %)

[? —xz]% 3{;(2 COS X + 2x sinx} —3x%siny x%{? —xz)% [-2x)

)

[? _X2]% %3 'xz COSX + 2% Sinx) 2w Fsiny {? —Xz)__;
[7-+7 A

B siny +3x Zcosy . 3% sinx

-2 e

Sa,

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

Differentiation Ex 11.2 Q43



Let v =sin® [log(2x +3)]
Differentiate with respect to x,

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

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

2sinflog(2x +3)) cos flog(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)) = sinf{2log(2x + 3)) xﬁ-

Differentiation Ex 11.2 Q44

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

S—; = %[ex logsin 2;{]

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

a® _12 ;—(sinzxj+logsin2x{ex}
sin2x gy
x

e ol .
= ——— o052y ——(2x) +e” logsinZy

sinax ax
x
= %ﬂax logsin2x
sin2x

=e® (2ot 2x +logsin2x)

=0,

%{ex IDgsian) =e® (2ot2x +logsin2x],

Differentiation Ex 11.2 Q45



Differentiate it with respect to x,

ar _
dx  dx

{x2+1:]% +[x2— 1};]

{X2+1]%— [**- 1}%

_{[xm}% - 1)%}%{IX2+1)%+1”2‘ 1]%}"{'X2+1)%+‘X2_ 1)%}
;_X{[xz e 1}%}’

{'xz - 1)%}2

[Using quotient rule and chian rule]

{[Xz 2 e 1)%}{%[)(2 )T L) Lo n)T L 1}]
) [+ 1)+ - )21

oo s Pl o )2 97 -
i (2 + 1) (% - 1) -2k 1]




{m_m)[ ax . &x ]

ofZr1 oo

[2){2 -~ ot - 1}

{mﬂfm)[ 2 2x ]:

onZel 2?1
[2x2 - 2yxt - 1}

(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

C oy X2+«|'X4—1
‘\,IIX4 -1
257
= + 2

1';(4—1

So,
d [1|'x2+1+1||x2—1:| 2x3

—_ = +2x,
| feZ 1o fxZon

B v’x“ -1
Differentiation Ex 11.2 Q46




Let y=|og[x+2+-\|'x2+4x+1}
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+l:|+%[X2+4x+1}%1;—xix2+4x+1:]}

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

(2x + 4]
z{m)
[x +2+m}

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 |

Differentiation Ex 11.2 Q47

Let Y= {sir'u'1 x4)4

Differentiate with respect to x,

ey sin x
= 4{5in'1 xﬂ%{sin'l x“) [Using chain rule]
. ad
= 4{5|n 1x4:] _:[l 4)2 . {xa':]
1 4 3 4)(3
= 4{5|n X :] ——

1(-:w3{sin'1 x4)3

1- %%

16x° {sin'1x4}3
«Jl -x8

Differentiation Ex 11.2 Q48

%{sin'lx“) =



Let y = sin | 2
JxZaa?

Differentiating with respect to x,

d—y= isin'l[

x
x? + & ]
d

L it ] [Using chain rule and guotient rule]

Py o

x +a2F d (x)——(x +32F

e

m lm-)ﬁcj— (x +az)

wfx +&° - x° (}f +&2)

x +a
2 -1-a x2x
aEx2+azi 2;})(24.32 ]
B "'x2+az [x2+az-x2]

a{xz +az} e 3

52

a{}(2+32}
a

So,

a o | X
—| SN = = =
i Ix2+at) 3+x

Differentiation Ex 11.2 Q49

Consider

_ etsEinx

{x’+2f
Differen tiating 1t with respect toxand applyng the chain and product rule, we get

!

£ {x* +2_‘|3 %{:s‘ sin x}—s’ sin x%{x’ +2}j
F]
[{f +z}’]
_{x’+2}! [&’msx +sin m’]—s‘ si.uﬂ(x” +2}2 {2x)
{x2 +2_]lé

Bl

o {x* +2}3 [&’ c0sX +5in xe’]—ﬁxg‘ zin x{x’ +2}2
(x+2)f

s +}1}g [(x*+2)(¢*cosx+sinxe)—6ae sinx |
- {x’ +2}e

_ x'efcosx+x snxe’ +2¢ cosx +2sinxe —fxe sinx
= =
(=* +2)

esnx | &eosxy Oxeanx

{f +2]3 {12 +2}2 l[x2 +21}4
Therefore,

v _ e*sinx | e*cosx fxesinx

& (23] (2+42) (<42

Differentiation Ex 11.2 Q50



Consider

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

%=3—|:&"3‘10g|1+x ]
Is 5
%—3: =1 +1Dg|l+x}|—32""ll|
(e 5 ’
=3 — -3¢ ”19!41+x, |
'kl+x

—32‘3",1 —31 |'1+x‘-\|
R 08\ ')
Differentiation Ex 11.2 Q51
Conszider

:
x+2

e

08X
Differentiating it with respect to x and applying the chain and product rule, we get
AJoosx i|'xl+2}—{x9 +2,':.£4||'.3051
FA P &
{Jcc&x .:I_
[ 1 sivxy

"’x«f eosx —(x° +2} -

i |2 Jeosx ) |

cosX

&
&

-]

(x* +2)sdnx
2xafoosx +i—-'—
5 2. fcosx

cosx
dxcosx +{x+2)sinx
e —
2(cosx)z
M 1 {x* +2)sinx
= +;73
Jeosx 2 {cosx
Ther=fore,
& 2 11:: +2)sinx

it
& Joosx 2 (cosx

Differentiation Ex 11.2 Q52

Consider

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

a

coslxif (1-x?f —x*(1-2Y icosl‘x
Cﬁ' N L . d—

& _
e cos’ 2x
cos.’&x[r i{i x* 5+{1 x* 5£x"—f{1—x”}’l’—lsin2x}—l
_ axt g X : ]
o’ Jx
cos2x[—6x* (12 +4’1 f 24220 (1-x*) sin2x
- cos’ Ex
2(1-2) 6x(1-x*) 2(1-x*) snXx
axkl] il e ST
cos2x cos2x cos’ 2x
=2.:(|'1—x3':-seclx{!—-if+If1—xﬁ}lanlx}
Therefore,
g—h{:l—f",53013({1—412+x{:1—xﬂ_}ta.ﬂl:(}

Differentiation Ex 11.2 Q53
Consider
=log{3x+2)-xlog (2x-1}
Differentiating it with respect to xand applying the chain and prodoct rle, we get

i akl:logﬁx+l,- x* log(2x— 1:|

&_ 3 4 d ]

== log{2x—1)+log (2x—1)}—x*

ak3x+2|:a}roglx e |
; r Yy

4 2 +2xlog{2x— 11 |

& 3x+2 | 2x-1 4

dy 3 Jx? : 4

& 3112 x o b

Therefors
dy 3 2%’

2. —=X _2ylog(2x-1)

Differentiation Ex 11.2 Q54



Consider
y=¢&"secxtanlx
Differentiating it with respect to xand applying the chain and prodoct rle, we get
§=i{g“ secxtan 2x )
(ﬁ' d . L
=e“isec xtan 2x+secx ta.n.’,:cE &
de e

=&™ [secrtzmx[anlx +1’2.+2 tan” lx}sec:rj|+ae“ zecy tan 2x
=g“[secrtan:(lzm?.:(+lsecx+2lan’2.xsecx:|+m“ secx tan 2x

=@ soxtan 2x+e= secx tan x tan 2x+2™ secx(2+2tan’ 2x)

& =g zec x{a tan 2x + fan x tan 2x + 2sec’ Ex}
&

Therefors,
%=e“sec x{a tan 2 + fanx tan 2x +2sec’ 27(}

Differentiation Ex 11.2 Q55
Consider
y=log {oos x _"r
Differentiating it with respect to xand applying the chain and produoct rule, we get

< ilog{oosx” )
I!ﬁ d . F.
_ 2xdnx’
T oSt
e i
d

Therefors,

dy 3
= =—lxtanx"

Differentiation Ex 11.2 Q56

Consider
y=cos{log r.‘fﬁ

Differentiating it with respect to x and applying the chain and product rule, we get
7

'—dcns'l x)
s OET)

e 2 d 2
=—sain(l —{k

sin(log x)* g x)
=—sin(log x}’ @

dy  —2logxsin|log :r_}"‘

dx : §
Therefors,

dy _ —2logxsin(log x)
i x

Differentiation Ex 11.2 Q57
Consider

iy x-1
T 1+l

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

Differentiation Ex 11.2 Q58



Herey =log {«Ex— I—afx+ 1}

Differentiating it with respect to x and applying the chain and product rule. we get
D - 2 yoq o 1-EH1}

dx
1 d; 1

= E

1 d d 1
/A i M, —-.,Iu'x—l——.\fx+l
iJﬁ—ﬁ}Lﬁ dhe 4
1 1, AL B L
= | —{x-1}2—={x+1}2
i«l"x—l—».l"x+1}|:3' L R
1 1 sl 1
e - |
33\\"1‘—1—\}'I+1}|\_Gx_1 KoL)

i e M\

1
2 W L (H-T))
r 2% :
] 1 =
7| e)ee)
& -
& 201
Therefore,
& -1
& 2.JF1

Differentiation Ex 11.2 Q59
Herey = ﬁ+m

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

£=i x+1+£\|'x—1

& dr e
=Ly e lix-ny
et e
s b
=_1' ! + !
2l x+1 Gfx-1)
4 Y
1 T+l
2} [+ [ x=1)
W ! i
= 5
a 1} y
e 2: | I’" —1.:| :
LY L,
.
- =37

Differentiation Ex 11.2 Q60

x
Herey=—"
x+2
Differentiating it with respect to x and applying the chain and product rule, we get
dp . df @Y
e dl\x+2)
" & d;
(x+2)——x—(x+2)
S
(x+2)
_x+2-x
(x+2)°
_uxEd o oox
(x+2f (x+2)
1 x . x]
= - Sincex+2=—
+2 x ¥]
r .z
& 1
e
dv
x=—=(1-} ‘."
& D

Differentiation Ex 11.2 Q61



s 1"-

Here y =log | Jre— |
L
Differentiating it with respect to x and applying the chain and product rule, we gt
o - log 'I’1'§+1'-§\-'
d‘ d: " l'\ J':
= - i :rS +x ? |
2T 43 3 EL J
0
= Tlgx 3%
Y s < J

Differentiation Ex 11.2 Q62

1+e”®

Given, y =
1-e”

Differentiate with respect to x,

dy_d[1+ex]

ax  ax |Y1-e

X
- 1 x;f_[l +ex] [Using chain rule, quotient rule]
x ¥ll-e
o 1+ex
l-g

o (1_ex;_X[1+9X]_[1+ex}%[l_ex)]

1

=§><4l‘l1+ex {1—9")2
1 m {1-9“)@"+[1+E-’f)eJr

T 2{1ee” {1—9112
1 1-e” e

R P " ‘1—9”}2

Jrrer) ey (-]

dy

eX
dx {1—9*)\f1—92x I

Differentiation Ex 11.2 Q63



] 1
Given, =J)?+—
y \II';

Differentiate with respect tox,

d_r=i[&+i]

dy dx

Differentiation Ex 11.2 Q64
ssimtx

y1- P

Differentiate with respect to x,

Given, y =

o‘_y=i[x Sin'lx]
dx v \f'1-7
A1- %7 %(xsin'lx:]—[xsin'lx}%(\fl—xz)
I

[Using quaotient rule, product rule, chain rule]

ax 2 g
e

- _—
. XOSINT T x [—2a
l—xz{ i 2+Sm'1 }—#
1-x

21— 2

_-\|'1— x2 {Xisin'lx + Sin'lxi[x)}— (X Sin'lx)#i{l— XZ}
o 2d1-x

i

X+\f:m5in'1x+x2 sin’

_ 1- w7
]

{1_X2)d_y=x+ Wl-xTsintx +x25in'1x
ax A

2y -1 2 -1
ndy {l—x )5m N EnT N
= {1—)( )E_}H-[ Jl—xz
2y [sm x-xZsintx +x smlx]
= {l—x )—
1- X2
SN X
= {1 x2
)
=1
1- xz——x L4 {Since,giueny=w}.
A N
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X _ g

Given, y =
e +e7*%

Differentiating with respect to x,

dy @ (e -e*
ax e e pa~¥

[ P et B et - it

z
{e” +e7% ]

[Using quotient rule and chain rule]

[s“ +e"‘} [e“ -8~ ;—X(-xj - [e" -8~ [e" +&" %(-x)ﬂ
{ex +e"x}
) |i[e~’r +e‘x}{ex +e"‘]— [9*2— e"“]{e"r —e‘x]]
{a‘ +8™%
- {ez‘f +87% +20% ko™ - ¥ -9 4 Eexe'”j|
[e" +e"‘)2
ay _ 4 i
ax [{e‘ﬂe"]z} ()
N,
e fia)
a (ex P 2
[e* +&8 "
i [ex+e—x} _{ ¥ _ g
fexd-e'x}z
s
[e‘+e"}2
Differentiation Ex 11.2 Q66
Given, y = (¥ - 1)log(x - 1) - (» + 1)log(x + 1)
Differentiating with respect to x,
z—i= %[[X -1)log(x - 1) - (x + 1) log(x +1)]
= |:[X— ljilog(x— 1)+ logix —ljj—x[x— 1)}—
|:[X+1)%|DQ(X+1)+|DQ[X+1)%(X+1):|
[Vsing product rule, chain rule]
1 a
= |:[X— 1 xl:x— 1 al:x - 1) +log(x —l)xl:l)]—
|:[X+1)[X1—_1)x%|:){ +1)+I0g|:x+1)|:1):|
= [[1)+ log(x - 1)]— [1+ log(x +1)]
=logx -1)-log(x +1)
dy  (x-1) - Al
%— [a} TESy {Smc:e, Iug{g]— IDga—Ing}.

Differentiation Ex 11.2 Q67



Given, v =¥ cosx
Differentiating with respect to x,

ay

a 'ex cosx)
dx dx

x O d _x
=" = _cosx +Cosk —&
ax [el's
=e*[-sinx)+e” cosx
= e* [cosx -sinx)

= \EE'X cos cosx - sinZsinx
4 4

ay x 7
— = 22’ Cos| X +—|.
dx 2 [ 4]

Differentiation Ex 11.2 Q68

. 1 [1— 0:152)(}
Given, ¥ = EIDQ -

1+cos2x
- y=llag Zsind x
2 Zcos x
1 z
= y—EIDg{tan x)
z
= V= Elogtanx
= v =logtanx

Differentiate it with respect to x,

ay
L =] tan
» I:Dg =] X)

1 d
p— xa(tanx)

SEI:2 X

tanx
1

sinx
Cosx

II:DS2 X

1
siny cosx
2
2sinx cosy
2
sin2x

So,
o‘_y = Z2cosec 2x.
ax

Differentiation Ex 11.2 Q69

[Using product rule]

[Multiplying and dividing by -JE]

Since, 1- cos2x = 2sinx,

1+co2x = 2cossx

Since, Iogab =bloga
[

[Using chain rule]

, 1
Since, ———
Sinx = Cos ey



vo=xsint x4+ f1- X7

Here,

Differentiating with respect to x,

_y=i[x5m X o+l- x}
a ax
=;i(xsm x:]+—{\f1 x)
{x—sm1x+sm1xi[xj}+;i{1—x2)
fel's fel's o1 = 52 O
[Using product rule and chain rule]
=[ il +5in‘1x}—7gx
1- x°2 21— %2
Ey . i M
= +sin X -
1-x 1- %2
=sinty
So,
G'ly=5m X,
ax

Differentiation Ex 11.2 Q70

2 2

Here, ¥ =~x“+a

Differentiating with respect to x,

240

c"x
= ;—{x2+az}
20x% 4 57
-1 e
240x% + 57
_ x
PEEL
ay ¥
dx oy
dy
= =X
ydx
= yj—i—x:ﬂ.

Differentiation Ex 11.2 Q71

Here, y =" +87"

Differentiating with respect to x,

[Using chain rule]

[Since YxZ+a® = y]

[Using chian rule]

So,
= “'yz -+

Differentiation Ex 11.2 Q72

{Since fa-b)= (a+bj2 - 4&&-}

[Since e’ +a87" = y]



Given, v = Ja® - x°

Differentiating with respect tox,

Y _ 4 (77
(=S T
_ 1 G“ = 2
e
1
=2 3% - x* 2]
=X

= gy _x
v
dy

= L= —x
ydx

ay
—+x =10
ydx

Differentiation Ex 11.2 Q73
Here, xv =4

4
= y=;

Differentiate with respect to x,

= 4d—y+4y2=3y2
ax
oy 2 2
4L =3
S WL

Dividing bath the sides by x,

[Using chain rule]

[Since NS y}

= 55 {Sincex= i}
¥

e + ot
aoldy & X
z
= y[d—y+y2]= =ik [Since i=y:|
[rrg i x
z
== X[d_y+y2]=3L
e e W
ay z
a2 = 3y,
= x[dx+yJ %

Differentiation Ex 11.2 Q74



LHS

1|
ra
[r1]
L]
1
%
L]
2

1 —2x2+2{az—x2)] 2

2 R o-fz% - 2
! 2{&2—2;(2)} 2

2] o x? | 24aR o

52— 2% 52




Differentiation Ex 11.3 Q1

Lety = cos! {2;(\;'1— XZ} EX -l -I . 3
Fut N =cosd
- cos~H{2cos eyl - coszs}

= Cos 1{200585”18}

V¥ = Cos -1 S|n29} [Since Sin28 = 2 sin@cos &, sin®8 + cos® @ = 1]

o e 5 g

T O,
i«:x«l
2
1
= — < cosg ¢ 1
2
= Decg<X
4
= D<29<£
= D}—ES}—E
2
= FolZ 2=
2 2

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

-2cons Tty [Sincex = cos &)

Differentiating it with respect tox,

c"_y_ i[’r] 2%{:05‘1)()

dx

1;’1—;{2
@y ___2
dbx 1-x2

Differentiation Ex 11.3 Q2

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

Put X = CosZz2@

—efF
{\[m}

1{CDS 8} --=[i]

Here, -1<x <1

— -1< oms28<1
= De28< 7
= D<o <X

2

So, from equation (i),

y=8 [Since CDS_1(CDSQ)=9 ifee[ll:r}

Vo= %cos'lx [Since » = cos 256]

Differentiating it with respect fo x,

2
=

Differentiation Ex 11.3 Q3



: 1-x
Let = sin? F—
2 ¥ = sin { 5 }

Let X =cos 2@

y=5in‘1 1-cosze
2
= it = sin? @
2

y = sin?! [sing) =i}

Here, D<wx <1

o Ozecos28 ¢ 1
] De29<X
2
= D<S<£
4

sa, from eguation (i},

y=0 Since, sin!(sing)=g,ifae|-Z,2
2 2
1 .
i [Since, x = cas 28 |

Differentiating it with respect o x,

oy 1

B pfi-xE
Differentiation Ex 11.3 Q4

Let y = sin™t [\,Ill— xz}

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

Here, O<x <1
= O0«cosgd<1l

= D<8<£
z

From equatain(i],
y =8 Since, sin~t (5in8)=6‘, ifge —E,E
2 2
W =Cos N [Since x = cos &)
Differentiating with respect to x,

dy 1

ax xl'l—le

Differentiation Ex 11.3 Q5



Let Yy = tan'l{;}
57 - w2

Let x=asing

_1{ asing }
¥ = tan
2% - 3%sin g
e o asing
az{l—SinQ.S')
Y= tan_l{asme}
acos8
v = tan™? [tan 6') e (|)
Here, -a«<x <&
= i i< 1
E
= “liecZ
2
From equatom()
¥=8 Since, tan'l(tané') =8, ifae [—g,%ﬂ
y = sin™? [EJ [Since x =3 sing]
a

Differentiating it with respect tox,

Using chain rule,

5" ﬁam

Differentiation Ex 11.3 Q6

Let W= sin'l{#}
Jrre
Fut N =atang
y = sin -1 atan&'
3% +tan g+ 3"
atans

_1 |atang
sin”
F5ecsd

-1

= sin” sme
=4
y = tan! [i] [¥ = atan&]
3

Differentiating it with respect to x using chain rule,

ay __ 1 d i
dx 2 dy
14 _J
2
e
& +x% la
a‘_y_ 3
dx 24T

Differentiation Ex 11.3 Q7



Let y = sint {2;(2 - 1}
Let ¥ =cos@
y = sin™t [2 cost g - 1}

= sin™! {cos 28]

< aretfon(2- 2} 9

Here, D<x <1l

o
I

O<ccosdcl

Deg<X

2
0=>-28=>-7
ZolZozg|s-Z
2 2 2

So, from equatoin (jj,

==
==
= 0«28« x
=
=

W= T 25 {Since, sin'll:cclse) =g ifde [—E,EH
2 2 2
y = g 2eos !ty [Sincex =cos g
j—i—ﬂ 2—(c05 x)
1- %2
G'_y= 2
o J1-x2

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

y = sin™t [1 -2 sinzs)

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

Here, D«x <1

= D<sing<1
= Deg<X
2
= 0«28 <xw
= 0= -28> —-x
= g

e e
2> (522 ()

So, from equatain{i],

U

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

y==-2Zsntx [Since x = sing ]

s nay

Differentiating with respect to x,

d_y_g_g ;
dx |'|1—x2

dy _ 2

ax 12

Differentiation Ex 11.3 Q9



Let = cos { }

Put X =acotd,

{ Fcots }
= cos”
«,l'a cot? g+ 32

-1 | acotd

- {a CDSE‘C@}

cos &
_ [sm&'

1

sing
= 1 [cos &)
=8

y = cot™t (g} [Since, acoté = x]

Differentiating it with respect to » using chain rule,

A, 0 G [
dx ey
1+ J

a‘_y -3
dx 2 yxl

Differentiation Ex 11.3 Q10

. Siny + Cosx
Let e R P i
¢ { Z }
=sin 9sinx [i] +Cosx x[i]
-2 NE
[T I T .ox
=sin” ssiny CcOS =+ COSX xsin=
4 4
¥ = sinHsin|x +Z
4

-3
Here, T ek X
ES
= L E Since, sin'l(sin.‘?) g ifae| XL X
4 4 2 2
Differentiating it with respect to x,

ay
—=1+0
ax *
ay _
dx

Differentiation Ex 11.3 Q11



Lot - cos 1{035)( Slnx}
2

= costdcosx CDS +5inx sinx[%}}
v = cos~!| cos {x— EJ —={i
4
Here, -Zex<Z
4 4
JT kg
= = < | x=
[-5-3)<[-3)< G-
= Ik -Zlcn
2 4

So, from equation (i),
V= _[ - %J [Since, cos ' (cos8) = -9, if 8 e [—Jr,lil:ﬂ

Wo= X+

Differentiating it with respect to i,
ay __
ax

Differentiation Ex 11.3 Q12

X
Let Yy = tan'l{—}
1+41-x7

Put X =sind, so

y = tan- { sing }
1+ 1—5|n g

_dpgnt sing
1+cos8

2singd cosg

= tan'l 2722
Zcost g

_1{ta;9} <

Here, -1<x <1

= -1<sing<1

= —£<8<£
2 2
r &

= - = =
4 2 4

¥ = Since, tan™!(tang) =8, if 9« [—g,gﬂ

y o= = sintx [Since, x = sin#]

Differentiating it with respect tox,

ity A
dx of1- k2

Differentiation Ex 11.3 Q13



Let ¥ tan™! ai
3 +4fa% -7

Put X =3sind, so

_1 asing
y=tan" d —————_—
a++a°-a%sin®e

aSmS

= tan™!
3+ ||5.~2'1—sm2.5')
- tam-! asing
a+acos.5'

-1

2 sinfoosd
o z

]
-
o
]
e
s 3
M
u
L]
jas]

Here, -3 <x <&

e —1<£<1
El

e —£<8<£

2 2

T 8 x

= U R

4 2 4

So, from equation [i},

g
Vo=

= Since, tan'l[tan.‘}) =g,ifee —1,1
2 22

1 ; ] ;

¥ =§+5lﬂ_1 (%J [Since, x = asing]

Differentiating it with respect to » using chain rule,

dy 1, 1 _dfx
dx 2 El

Differentiation Ex 11.3 Q14



Let ¥ = sin” {X+\1|'§X}

Put ¥ =15ing, so

= sin”

|

- <in 1{5|n9+ cos 8}
Tl
{

sing + 1—5|n25'}

= sin”

S.ns +mgs[1}§]}

-1 sing CDS—+ cosgsin 4}

= 5in

st {ein( 9+ 2} —()

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

= —£<8<£
z 2

y=5‘+£ Since, Sin'l(sins‘):& as g e —E,E
4 2 2
¥ =sinlx +% [Since, sing = x]

Differentiating it with respect to x,

Differentiation Ex 11.3 Q15



Let  y = ot BOEAL-2
&

Put X =sind&, so

sing + 1—5|n g
y= { ]f

- 5|n.‘5F+c1:|58}>

ot
e ) o3

= 1{5Iﬂ5‘x5|ﬂ—+CDSSXCDSZ}

- o (-] e

Here, -1<x <1

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

Y= - [ 8—%} [Since, cos! (cos &) = -8, ifSe[—:r,D]
g

e

wo=—sinlx +% [Since, x = sind]

= - +0
dx 1 - x?
gy 1
dx 1 - x?

Differentiation Ex 11.3 Q16



_ A
Let = tan 1{—}
4 1- dx?

Put Zx =tand, so

y = tan'l{ 2tang }
1- tan®@

¥ =tan'1{tan28} --=[i

Here, —£<X<£

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

4 4
= —£<(29)<£

2 2

So, from equation {i),
y =28 Sicne, tan'l(tan.S'):.S', if 8 e —E,i
2 2

y =2 tan~ti2x Since, 2x = tand
(2¥)

Differentiating it with respect tox using chain rule,

dy 1 i ”
a_z[1+(zszldx (2)

G'_y= 4
Ax 1+ 4

Differentiation Ex 11.3 Q17

x+1
Let ¥ o= tan! 2
1- 4%

Put 2% = tan 8, so,
x
= tan'l 27:(22
1- {2*}
_ tan‘l{ 2tanf }
1-tan*g
W o= tan'l{tan[zs)} -—=i)

Here, -w<x <0

= o g2t 20
= O<2¥«1
= Dozt

4

= 0< (28] <

|

From equatain (i),
y =28 [Since, tan~! (tang) =8, if 8 e [—%,%ﬂ

¥ = 2tan™ {2*:]

Differentiate it with respect to » using chain rule,

ay 2 G"{x
_=7_2)
z
ax 1+(21) QX
_2x2%log2
144F
c"y_2“1lclg2
dx 1+4%

Differentiation Ex 11.3 Q18



2 X
Let J.z=tem'1 azx
1-2

Put 3" = tan8,
2tang
=tan 4 227
yoman {1— tanzs}
v = tan'l{tan[ES)} — 1)

Here, -w<x <l

= a™ gt
= 0<tang <1
= Dca<l

4
= D<(25‘)<g

From equatoin |:|) s

¥ =328 [Since, tan'l(tan.‘?):e,ifee[—g,

y =2 tan™t {ax:]

Differentiate it with respect to » using chain rule,
ay 2 ad { X)
—_——_—- | T
z
ax 14 (ax) dx

dy _ 23" loga
ax 1+a

Differentiation Ex 11.3 Q19

ki

2

2



Let y=5in'1{7l+x+ I_X}
2

Put X o= C0s 28, 80,

{41 00528 + Jl— s 29}

sin

«,{ZCDS &+ 42 sin 9}

a
{ 20058+«J§5m8}
il
{

mse L}E_J sme}

= sin? casesm( J+00525|n8}

ool

Here, D«<x <1

= 0<cos28«1
= D<25‘<£
= D<8<£
4
= £< 8+£ <£
4 4 z

So, from equatain i),

y=8+£ Since, sin'l[sin8)=6‘Jif6'e —EJE
4 22

y=£c05'1x+£

2 4

Differentiate it with respect to x,

ay _1_-1 |,q
ax 2 1—X2
o‘_y=——1
dx 21— x?

Differentiation Ex 11.3 Q20



S 1+a%%% -1
¥ ax
~ tar! secd -1
tang
- tar! 1-cosé
sing
2sin®e
= tan! 2
an 2sing cosg
2 2
tan 2
= tan™?
y [ z J
@
Tz
W = %tan'1 fax)

Differentiation Ex 11.3 Q21
Let f{x) =tan -1 [ﬂ]

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

nE [5] [5]
2 cos? [g}
= tan_l[tan {gj}g

Thus, f (%) =%[i]=%

= tan

Differentiation Ex 11.3 Q22

Let V= 5in'1[ ! ]
1+ x2

Fut x =cotd

i [1+mt2 ]
(

= sin” [ ]
Jrosecte

= sin7! sing)
v = cot™ [Since, mtd=x]
Differentiating it with respect to x,

o‘_y=_ 1
ax (1+x2:]'

Differentiation Ex 11.3 Q23



1- X2n
Let Vo= cos™t =
1+x

Put x*" = tang, so,
1- [x
= cos”
1+[x
- tan g
1+tan g
¥ = COS l(cos 28)

Here, O<x <o

= 0<x® < w
= D<5‘<£
2

= D<(29) < x

So, from equation (i),

y =28 [Sicne, cos! (cosd) =

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

1ok 1+x2

Let J.z=5|r'|'1 _x2 +zec? +X2
1+x 1-x

. 1—X2 -1 1—X2

=sin 5 |+ cos 5

14 1+

_T
YTz

Differentiating it with respect o x,

ay
= =0,
ax

Differentiation Ex 11.3 Q25

I+ X
Let y=tan‘1[ ]
1-3ax

Vo= tant 3+ tan &

Differentiating it with respect to x,

2:_£= i[tan‘la}+%[tan‘x}
_ 1
B D+1+X2

dy 1

dx 1+ 7

Differentiation Ex 11.3 Q26

a, iFSE[DJﬂ]]

. 1
[SmceJ sec!x = cos™? [—J]
ks

. - - i
[SIHCB, =N 1X + Cos 1X = E:|

Y

Since, tan!x + tan!y = tan™
1-xy

]



1-+xa

y = tan~t i + tant 3

Let y= wn"[M]

Differentiating it with respect to » using chain rule,

bl —(tan'iﬁrh—{wn"\r)

e
(=) )

dx 2.fx 1+ x)l
Differentiation Ex 11.3 Q27

Lt y=tan'1 a3+ b tanx
b - atanx
[a+btanx
= tan_l #
b - 5tanx
L b J
2 + tanx
= tan~ bi
1+ 2 tan.s
L b J
tan [‘can'1 g] +tanx
= tan?
1-tan [tan'1 E] + tanx
= tan™? {tan [tan'1 2. +x.]]
fa}
1{a
=tan | 2]+ x
% {b]

Differentiate it with respect to x,

oy
—=0+1
=8 *
2 S
ax

Differentiation Ex 11.3 Q28

Let v =tan? [z+bx]

- ay

3+ b
-1
tan b—bax
b

El bx

s

b _a

El

tan™

—+x
x
v = tan” 1[ ]+tan X

Differentiating it with respect to x,

ady 1
=0

ax +1+;{2

dy 1

dx  1+x2

Differentiation Ex 11.3 Q29

Since, tan™ x +tan™!'y = tan™ :

. X
Since, tan x4+ tanly = tan‘l[

L

5]

¥
1-xy

]



= tan?

Differentiating it with respect to x using chain rule,

x
PEFEAVE

o‘_y_ El
dx FPax?

dy 1 dfa

Y op-—=- - |2

e 217 ax bx
1+[ J

Differentiation Ex 11.3 Q30

Let v =tan! [

1+5x2J

e[

¥ o= tan™ 3w - tan~! 2x

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

Differentiating it with respect to » using chain rule,

@ _ 1 d 1

d
== T ax)- —— = [2x
dx 1+(3x)2dx( ) 1+(2x)2dx( )
1 1
= 3)- 2
1+9x2() 1+4x2()
G'_y= 3 2

ax 1+9x2_1+4x2'

Differentiation Ex 11.3 Q31

&
Let Vo= tan™? [ al 2]
1-6x

o)

y = tan! (3] + tan! [2x)

. X+
Since, tan™'x + tan! W= tan~! L4
1-xy

Differentiating it with respect to » using chain rule,
G“_}f: ;_(3){)4.;&(2}()
ax 14 (3x)2 ae

1 1
= 2
1+9x2( )+1+4X2( )

@y __ 3 ,_2
dx 1+9x? 1+ 4x7

Differentiation Ex 11.3 Q32



Lt 5/_tan_l{cosx+5ir'|x]

Ccosx — Siny

[cosx +sinx
- tan-t oS
COSX —Siny
cosx
[cosx . siny
- tan-l|E0SX  coOsx
COsSx 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,

gy

—=0+1
dx
Y.
dx

Differentiation Ex 11.3 Q33
1 1

1| %% +a?
Let v = tan —T
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 | 3
a=ﬁxa[x3}+u
1+[X§}
1
3

1+x

Differentiation Ex 11.3 Q34



x4+l
Let f(x) = sin_l[ 2 ]

1+ 4%

To find the domain, we need to find all ® such that
-+

-1< 2 <1

1+4%
Since the quantity in the middle is always positive, we need
x+H

=1

x

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%

=sint {ﬂ} sint (sin28) =20=2 tan~t (2")

1+tan€ e

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

Differentiation Ex 11.3 Q35
o 2x =
Let ¥ =3in 1(1+X2]+sec 1[1
y=5in‘1{ i ]+|::u:|5‘1 1-x7
1+x° 14 x°

Put, X =tang

y_sm_l{ 2 tang ]+|::05'1 1-tan®s
1+tan®e 1+tan®g

v = sin! (sin28) + cos™? (cos 28] ==}

H
+
e
e B v
e

Here, Dzx <1
b O«tand <1

= Deg <X
ES

= 0<(29)<

| s

So, from egauation (i),

Since, sin~? (Sinsj =8 ifee [— 1,1]
y =28 +28 o
cos™ (cosg) = &, if 8=[0,x]
y =46
y = 4tantx [Since, x = tang]

Differentiating it with respect to x,

G"_},r'= 4
A L+xZ

Differentiation Ex 11.3 Q36



Here,

v =sin™ [L] +oos? [;]
«,|'1+x2 xl'l +x2

Fut & =tand

W= sin~! 7&'“9 +coos! 71
-\‘|'1+tan26' A1+ tan® &

= gin!|gosd +|::05'1[

SECS]

- 5! cosé&

+cos~t (cos8)

y = sin”! (sing) + s (cos 8) -—(i)

Here, O<x <o
= 0« tand < w

= Dcecl
)

So, from eqation (i},

Since, sin~! (sin{?){?, if & e [—%, 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]=—l

Let v =cot! st
1+x

Put X =tang, so,

- cot-! 1-tang
¥ = 1+tang

tanZ _ tans

= Cgt'l 47

1+tanZ tans
4

cot™!| tan [1 - SJ
L 4

= cot™! Djt{i—£+9]
L 2 4

Tie

¥ = %+ tan~tx [Since x = tang]

Differentiating it with respect do x,

G|‘—‘I'K=IZI+ L
dx 1+x°
v 1




Differentiation Ex 11.3 Q38

J H I 4
W I+siny ++f1-sinx
Let v=cot

0 < ~
V1+sinxy —+/1—-sinx

VI+sinx ++/1-sinx

Then, —— —
vi+siny —+l-sinx

{»J'I +5inx ++/1 —sin x:]_

(\-"'1 F 5N X \,-'r] !-;in_l')[(\."ll + 5In X + \."I¥ .\;in_\'\]

(1+sinx)+(1=sinx)+2,/(1-sinx)(1+sin x)

(1+sin x} (1 - sinx)

2sinx

COs X

N x
5 X

2cos”
2

X X
2sin - cos
2 2
X
= ot
2

Therefore, equation (1) becormes

) 3
1 X

y = cot | cot = |

. | cot5

= J
X

.

dy 1 d
L

av 2 dx ( }

& _1

dv 2

Differentiation Ex 11.3 Q39

25 = 1+x2
= |+ 560 =
1-x 1-x

ox g2
Yy = tan'l[ 2] +coos? =
1-x 1+

Here, y = tan‘l[

Put X = tang,
_1f 2tang af1-tanfe
y=tan | ————|+0cos" | ————
1-tan<g& 1+ tan &
y = tan™! (tanz2a) + cos™? (cos23)
Here, < x <m
= 0« tand < e
=  D<o<Z
2
= 0«28 «<xm

So, from equation (i),

y =26+ 26
Yy =49
y=4tan'1x

Differentiating it with respect to x,

ay 4

ax  14x2

Differentiation Ex 11.3 Q40

|

Since, tan‘l(tansj =g ifee {—gj—

and cos™! (cosg) =8, if8e[0,n]

[Using x = tan&]

’]



x+1 . x=-1
Here, ¥ = sec? +sin!
-1 X +1
_ 1 (X—l] . _1[){—1}
¥ = c0os +5in
X +1 X +1

Vo=

ra] =

Differentiating with respect to x,

dy
T -n
ax

Differentiation Ex 11.3 Q41

. 1-
Here, v = 5|n[2 tan'l[ Xﬂ
1+x

Pu X = Cos 28, so,

= sin| 2 tan™
1+ cosz28

St 25|n g
ECDS g

- 0:1526':|

Differentiating with respect to ® using chain rule,
= 1
ax o1 57

Differentiation Ex 11.3 Q42

el
a[l—xz).

[Since, sac! [x)= cos ! [}%H

7]

[Since, cos ta+sinty =2

[Since, x = cos 26 ]



Here, ¥ =cos 1 +2|:DS -

Fut 2w = CDSS‘ =0

V¥ = COs 1(:::055' +2cos 1 -cos®e

= o5 1[:056‘)+2ms l[smsj

=m5-1[c059 + 2cos” [cos[g— D -==i)
1
Here, O<x <=
2
= 0«2y <1
= 0« oos@<1
= <8«
2
and
= 0 9>—£
2
I
== —_
2> (59

So, from eguation (l) s

y=08+2 [g— SJ [Since, cos ! {CDS[S)) =9 ifae [DJﬂ]]
=G+7-25

¥y=g-8

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

Differentiating it with respect to ® using chain rule,

d_y=|:|_ ;i(ng
ax 1—[2)()2 ax
1
E — )
1—4}(2()
ay___2
X fioax?

Differentiation Ex 11.3 Q43

Here, %[tan‘l(a+bxﬂ= latx =0

So, using chain rule,

1 d
] -

b
= —2=1
1+({a+0)
= b=1+5%

Differentiation Ex 11.3 Q44



Here, v = cos™! (2x)+2 cos™ 41— 4x?
Put 2y = Cosgd, so,
¥ o= cos‘l[cossj+2ms J1-cos?e
= cos™? [cos8)+2 cos 1(5| &)
Yy = 605'1[c059 +2cas” 1[035[ D
1
Mow, -—-—«<x <[
2
= -1<2x <0
= -l<cos@d <0
= LAy
2
And
= PR
2
e i = 1—9 > ﬂ—x
2 2 2 2
= i

So, from equation {7},

el

v =9—2xg+29

Since,

|

¥ =-7+38
¥ =-7+3cos! [2x)

Differentiating it with respect to » using chain rule,

a‘y -1 )
= 0+ 3| | —[2x)
G“X ||1_I:2X)2 aw
3
R L LN [
~,h—4x2()
ay ____6
a1 ?

Differentiation Ex 11.3 Q45

cos~! cos (8)=gife e[, 1]

cos! cos(8) = -8, if 8 e[-x,0

[Since, 2x = cos 8]

|



Here, v-= tan'l[

Wiy —Jl—x]

Put N =Cns28, s0
y = tan-t Jl+cos28 - f1- cos28
A1+ C0529 + 41 - cos28
~ tar! \I'Z cost g - A2 sin® g
'\J’E cost 8 + JE sin® g

- tar! [JE(CDSS - gin 8)]

h ‘JE(CDSS+Siﬂ 3

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+tan@

tans

= tan?

—%CDS X [Using x = cos28]

Differentiating it with respect to x,

ay g i1
fod's 2 |':|__f-,(2

Differentiation Ex 11.3 Q46



Hereg,

v = cost 2y — 31— xF
J13

Let ¥ = Cosd, so,

y = cosl {2 osg - 34f1- 00526'}

[ =
= COs —_—
{413 13

Let Cosgd =

2
NE
= sing = «fl—CDSZ;ﬁ

Sa,
y = cos ! {cosg cos8 - sing sin 5
= CDS_l[CDS(9+ﬁ)]
y=¢+8
y = ons~t [LJ +onsly Since, ¥ = cOSS, COS § = i:|

J13 13

Differentiating it with respect to «,

d—y=D+— !
dx 1-x?

Differentiation Ex 11.3 Q47

Consider the given expression:

v = Sin'l 2x+1 ¥ T
1+(36)°

Substituting &% = tan@in the above equation, we get,

y=sin! 2x6"
1+6™

_ Sin.1{2xtan8}
1+tan‘e

= sin™ {sin26)

= 28

= 2tar (6%)

Differentiating the above function with respect to x, we have,

dl . Jrus|| 4 ok
dx [3'” {1+(36)*H=dx[2ta” )]
1
- 2x——_x6*logh
x1+{61]’2x o

_2x6*logé
1+ 6%




Ex11.4

Differentiation Ex 11.4 Q1

Given,

xy =c?

Differentiate with respect to x,

) d g =
o = E{C }
- X:"_ier%(X): i} [Using product rule]

= xd—y

dx
oy
XE—
ay__
dx

Differentiation Ex 11.4 Q2

+y =0

-¥

Y
x

Here, y®-axy?=x¥43x%

Differentiating with respect to x,

a d a d
= ) ) - i) g )

2dy d 2d a2 2 d a2
= 3y — S[XEy E(xj}—&v +3[x E(yj+ya[x )i|

dy ay .z 2 z 4y
= IV M) VY -V Rt =3+ 3 Ty [Py
yo‘x [(y)o‘x y] [ [=is y(2x)
dy ay dy
2 0¥ QY _a.2_ 4.2 2 0¥
= 3y T 6}(de 3y 3 S+ 3w G‘,X+t5xy

= Syzd—y—ﬁxyd—y—szd—y=3x2+6xy+3y2
T dx dx

= 33‘—§{y2—2xy—x2}=3{x2+2xy+y2)

2
A1 .3 )
dx 3[y2—2xy—x2)

z

- dy _ (% +¥)

i yZoowy - k2

[Wsing product rule]



Differentiation Ex 11.4 Q3

z2 2 2

Here, x%+y%=a%

Differentiate it with respect to x,

2
2 (39,2 [F)ay
- = -0
= 3X 35" dx
-1 -1
= Exg.'.zySd_y—D
3 3 ax
-1 -1
2 =dy -
cL,IHY __<c,.3
= ER 3
-1
-
a5 -l
2y 3
ot
3
— W x7
ax o
yS
1
3
- W __y
ax 1
w3
1
ay ¥z
= ax {x]

Differentiation Ex 11.4 Q4



Given, 4x + 3y

=logi4x - 3y)

Differentiating with respect to x,

d ) a
E[4X)+d—(3yj=—[I|:|g(4x—3y):]
ay d
g3 194 o
= N (45 - Byjd (4% = 2]
= 4+3d_y= —3—]
(45 - By
) A S N 4
= 4+3dx_(4x—3yj [4x -3y dbx
ay 3 = 4 _
= de+(4x—3y)dx_(4x—3y)

lel's

= 3d_y[1+

1

1

[4x - Byj] B 4[(4x —3y)

- Bd_y dx -3y +1 =41—4x+3y
o | (4w -3y [ - 3v)
- gy 41— 4w +3y 4 — 3y
ax 3 [4x -3y ||4x -3 +1
- W _A(l-dr+3y
ax 3 L4 -3 +1
Differentiation Ex 11.4 Q5
Given,
2 2
S,
3 b
Differentiating with respect to x
2 2
ad | x ¥ =i(13
ax | 52 K2 ax
a [« a(v®
—|—=|=10
= dx[az]+dx [52
1 dy
= —[2x)+—=([2y]— =10
S0+ L
2y dy 2
= il S
deX 32
= (][
dx 2% M 2y
~ 9 _b%
[el's azy
Differentiation Ex 11.4 Q6
Given,
X5+y5=5xy
Differentiating with respect to x,
5 5
o { ) dx{y)——Sxy)
dy dy ., av
= ExtpEyt Sl o5y “r
Y ax { dx ydx( )
4 dy oy
= oot b oy E_S{ch_-'—y()]
= =3 +5y43—i=5xj—i+5y
= 5y4d—y—5xd—y=5y—5x4
e ax

= SS—i{y“—x}:S{y—x“}

ay _Spr-+")
T
- o‘y_y—x4

Er

-

[Vsing chain rule]

[Using product rule]



Differentiation Ex 11.4 Q7

Given,

(2 + yjz = 2axy

Differentiating with respect to x,

o z )
E(X +¥) —E[Zaxyj
o) o)

2(x +y)a(x +y)=2a{x:‘.—§+yal:x):|

E(X +y)[1+j—§:|=za[xg—i+y(1):|

@ _ 2ax d—§+ 23y

2(X+y)+2[x+yja -

ay
o -2 =2 -2
Xl: |:X+y) o 3y |:X+y)

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

dy _[ay-x-y
Qdx X4y —ax

Differentiation Ex 11.4 Q8

Given,

{x2 + yz}z =Xy

Differentiating with respect to x,

)= )

2{;{2+y2)%{x2+y2}=xj—i+y—(x)

2{x2+y2)[2x +2yj—y]=xj—y+y(1)
fir i

4;({;{2+y2:]+4y{x2+y2)z:—i=xj—i+y

ay [P ey e Py fx? 4y?)

d—y[ﬂryxz + 4y3 —x:| =)= 453 - 4xy2
(w24

ay v o— 4x® -y

e | 4pn® ¥ o x

Differentiation Ex 11.4 Q9

Here,

tam~! (xz +y2) =3

Differentiating with respect to x,

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

1+[x2+y2}2

1 dy]
= lex+zy® =0
L+{X2+y2) 2}[ e

x;—X{X2+y2)= a

2x i 2y _ d_y=D
1+{x2+y2) 1+[x2+y2:]2 i

2y dy 2x
1+[x2+y2}2a__1+{;(2+y2:]2

1+ [xz +y2)2

dy 2x

e z

(=213 1+{X2+y2} 2y
|2

ax %

Differentiation Ex 11.4 Q10

[Using chain rule and product rule]

[Using chain rule and product rule]

[Using chain rule]



Given,
X
e* ¥ = log [—]
¥

Differentiating with respect to x,

d _ a
=gl

o 1 a (x . . .
- &l F:]E(X_y) = [X—}XE[;] [Using chain rule and quotient rule]
¥
ad ay
¥ =) - o=
- EERS! [1_0"_}’]= ¥y c"xl: ) [
av ) x 2

= Qx o xy h ey
[x-¥) _ oy _ 1 1dv
= i & ¥ y)o‘x XNy dy
1ay 0@ 1 e-n)
= [ ax x “
ayl[1 e ] 1 gl
= L= - =_—-
dw |y 1 X 1
Y 1 - xel*¥
- G‘_V[l ve } | )
b ¥ X
- o‘_y _y|1i- xel*¥)
E Aq _yelix_y)

Differentiation Ex 11.4 Q11
Given,
sinxy +cos{x+y)=1

Differentiating with respect to x,

(1)

?a

g sinxy + & cos(x +y) =
Ay y E }r’ —

lel's
- CDSW%(W)'Q”(X +5’)%(X +y)=0 [Using chain rule and product rule]
= CDSI:X,'I")[XZ:—i+y%I:X):|—Sm(X +yj[1+j_i]=g
= CDS[X}")[Xd_y+},r'(1):|—Siﬂ[:x+y)+5iﬂ(x+yjd_y=|:|
el o

= xCas(xy)j—i+ycas(xyj—sin|:x+y)+sin(x+yjj—§=D

= [xcos[xyj+sin(x+yj:|j—i=|:5in(x+yj—ycosxy:|

By
dy

sinfx +y)-ycosxy
XCosxy +sin(x +v]

Differentiation Ex 11.4 Q12



Here,

~J’1—7+m=a(x—yj

Let X =s5ind, ¥ =sing, so
= u'{l—sinz.-q +u'{1—sin25 = a(sin A - sin&]
= cosA+cos8 = a{sinA-sing)
cosA +cosé
= G=—
sinAd -sing
A+8 A-8
2 cos = e
= = 2 2
A+E . A-EB
2cos ®5in——
2
5]
= a=t| ——
2
e Cgt_la=ﬂ
2
= Zootla=A-8
= 2ootla=sintly -sinty

Differentiating with respect to x,

%{2 cot'la) = %{sin'lx} - j—x{sin'ly)

R S
"1—x2 ll'l_yzdx
1 ay 1
= LA
.Jl—yzdx N
z
= Ay
g 1okt
dy _ fi-y?

dx 1o w7

Differentiation Ex 11.4 Q13

Here,
y«Jl—xz +x~|l1—y2 =1

Let ¥ =s5inAy =sné

= SinB+l-sin? A +sindfl-sin8 =1
= sinBcosA+sinAcos8 =1
= sinfA+8)=1
= A+E = 5in'1(1)
- - T
= SinTt X +sin y=§

Differentiating with respect to x,

= %[Sin'lx}+%(sin'1y:]=;—x[gJ

- 1 . 1 ady
'fl—xz fl_yz fel's
2
- v __ iy
ax 1- %%

Differentiation Ex 11.4 Q14

[Since ‘1— sinze) = cos? 9]

Since, sind-sing = ECDS[A;BJSM{A ;B}

cosd +cosé = ECDS[A ;BJCDS[Z;BJ

[Since x = sind, ¥ = sin&]

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

[Since x = sind,y = sin&]



Herge,
Ky =1

Differentiating with respect tox,

b= 2y
= xz—iﬂx%(x):D
= XZ:—£+}M(1)=U
= j_ih%
¥
= S—i-—yz
= S—i+y2=0

Differentiation Ex 11.4 Q15

Herge,

xy2=1

Differentiating with respect to x,

ad
{W]‘d—()
2 d
= (y} +¥ a( j=10
= t)” -
dy _ 2
= zxydx— v
2
- dr_ov
ax 2xy
- _y
dw Ex
Putx = — from equation (i)
= Z.l= e
" 2[5)
¥
G"b’__a
= 20‘}(— Y
dy 3
2 — a
c"x+y

Differentiation Ex 11.4 Q16

[Using product rule]

Put x =ﬁ from equation (I)i|

[Using product rule]



Given,
Hafl+y +¥yl+x =0

= Koyl 4y = —Wafl+x

Squaring both the sides,

Py ) = )

==
= XL+ yh = pE L+ x)
= T4 xTy = v i
- woy? o Tl
= (= pilx vy =y (y-x)
= (% +y)=-xv
= WoEEY = -
= Yil+x]=-x
-
= y=(1+xj

Differentiating with respect to x using quotient rule,

I —(1+Xj%(xj+(—xj%[x+l)
i (1+x)2
_ g‘_y=_—|:1+xj[1)+x(1):|
b i |:1+X:]2
- o‘_y=-—1—x+x
ax _(1+x)2
= ay __ -1
o4 (1+xj2
= (1+X)23—;=—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,

1q 2,2y _ 9 Y
= delug[x +y) Xtan "
1 1 a 2 2 1 3 (v
= - — &+ = -
2x[X2+y2]G"X[ }’) 1+[yJ2dX[XJ
X
¥
A
= l[ 21 2]|:2x+2y_yi|= 2X _ ax za‘x()
2lxyy ax ‘x +y) X
dy
1 1 vy xP =y
= = = (%2 X+ ¥ = — =
2lxt+y ax {x +¥ x
dy dy
AR - i
dy LA
= }de de yox
dy
= iy -x)= +x
oW X))
- dy - [y +x)
ax Y-
- d_y=x+y

[Using chain rule, quotient rule]



Differentiation Ex 11.4 Q18

Here,
sec[x"'y] =
M-
= XY _ et &)
X_

Differentiating with respect to x,

=) g )= b+ ()
(- yY°

= (X—yj{1+j—i]—(x+y){1—§_§]=n

=0

= (X—y)+(x—y)j—i—[x+yj+(x+yjj—i=ﬂ

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
X+ ¥
= Xz—y2=tana‘xz+y2}

Differentiating with respect to x,

T (x2-y?) = tana L (x?+y?)

Il

= 2x—2yd—y = tana|2x +2yd—y
dx ax
dy

= 2x—2yd—i=2xtana+2ttana—
= 2ytanad—y+2yd—y=2x—2xtana
ax ax
dy

2y —[1+t =2x[1-t
= ydx( + tan & { ana)

gy _x(l-tans

dv L1+ tana

Differentiation Ex 11.4 Q20

[Using quaotient rule]



Hereg,
xylogix +yi=1

Differentiating it with respect to x,

d a

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

d dy d

= xyalog(x+y)+x|og(x+y)a+ylog(x +y]a(xj=tl

[Using chain rule and product rule]

1 d dy

= xyx(Xer]dX[x+y)+x|og(x+y)a+ylog[x+y)() 0

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

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

My
— 4+ b
B y ke Y

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

x+yy Xlx+y]

- XY xSy ¥ [+
slx+y) JoowTew+yp
_p[xEy+xty
x x4y xy?

|—|

I}
Q_|\q

212

%l‘q

So,
dy ¥ X N+
ax XlayZax ey

Differentiation Ex 11.4 Q21

Here,

¥ =xsin{s+y) -=={i

Differentiating with respect to v,

= j—i: %[X Sin(a+y):|
= Z“—i= x%sin[a+yj+sin[a+yj%(xj [Using product rule, chain ruel]
= :Ti—xcus[a+y)da. 2 +y¥)+sinfa+y)(1)
=Xcus(a+yj(ﬂ+j—i]+sin(a+yj
= :Ti(l—xcus(a+y)}=sin(a+y)

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

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

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

Differentiation Ex 11.4 Q22



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 i5ir1(e.~+y)+sin[e.'+yji(;()}+5inc‘.'icos(e.'+y)=
ax ax a
[Using product rule and chain rule]

= {xcos[a+y) g (a+yj+sin[a+yj(1ji|+5ina[ 5|n(a+y) g [a+yji|

v
= |:XCDS (a+y] [ ]+5|n(a+y)]—5inasin(a+yj{0+d—y]=D
¥

ax
= xcas(a+yjj— sin (a+yj—smasm(a+yj§y=
j—i[xcosl:a+yj—5inasin(a+y)]=—5in|:a+y)
. cos[a+yj ) )
Putx = -sing———— from equation {i],
sinfa+y]
-sing s a+y)—sinasin[a+yj}=—sin(a+yj
sinfa+ y)

sina cosz[a+yj +sina sin2(5~+ ¥

= D2
dx

-}= —sin(a+yj
sinfa +v) ]

sina{cosz[a+y) +5ine [a+y):]

sinfa +y)

dy ) 2
= a:Sm[awy) [

dy sin? (a+y)

L Since sin“g8+cos8=1
dx sina [ ]

Differentiation Ex 11.4 Q23
Here,
¥ o=xsiny

Differentiating with respect to x,

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

dx  1-wcosy

Differentiation Ex 11.4 Q24



Here,

¥ x2+1=log{\|'x2+1—x)

Differentiating with respect to x,

= g[ydx2+1) = i|Dg(xl'X2+l—X) [Using product rule and chain rule]
by
d = }’ 1 H
= W —_ (x +1)+ e 2 +1 ' +1—x)
dix {«.l'x +1-x
1 dy 1 1
= [ w2 1]+ Afxe? +1 [ X+ 1 1}
oafw? 41 = { ) {Jx +1- x) NPT +1dX[ }
SR R - { 2 1}
2 (\I'X +1- x) EJX +1
= IeZ 41 [ :|x—\|'x +1 | &y
dX -.fx +1-x Jx2+1 «fx2+1
= 2 +1 Y
P N |
a‘y - [1+xy]
= ¥l S
«,I'x +1
= {x2+1)£=—[1+;{yj
= {X2+1)3—;+1+xy=0

Differentiation Ex 11.4 Q25

Here,

) 1 S 25
bt [ngcosx Smx:”:lugsinx DDSX]— =il 1[1+X2]

¥ =[l08.,,, sinxJlog ., sinx]+ sin'l[ =¥ J
1+x%
[Since, log, &= (log, a)_l]
logsinx ]* 2
_ [Jogsinx |7 Lo _2x
logcos x 1+x°

logh
laga

{SicneJ log, b=

Differentiating with respect to x,

dy _d [Iogsinx]z_'_i[sm_l[ 2 D
dx  dx|logeosx ax 14+ x°
. z[logsmx_i[logginx 1 xi[ 2x }
logeoss |ay x| 14 w2

| J+
0gCcos J ( oy Jz
1- 5
1+x

a
(logcos ) — i

; a
(logsinx) - log Slnxa[logcosxj

dy 2{Iog5inx} 3
i logcosx (Iogmsxj2
{1+x2) {1 +x2:] -[2x])(2x)

[Vsing chain rule, quotient rule] it x0- 22 {1+x )

: logoos & x 1 i(sinx)—lugsim{x 1 i(cosxj

=2[|DgSIr‘IX] Sinx dy COsx X F
logeosx {log Cossz
(1 +X2) - (2x) [2x)

[ [1+7) ]
-\f1+x4—2x2

[1+x2}



g,

ax

Puts =

N

1452 2427 - ax?
= 2
(1—)«2} {1+X2)
logsi :
2ﬂ[cot}(logmsx+tanxIogsmxj+ =
(logcosx) 1+x
Iogsinﬂ
I I ko LT
= = {o:nt—logcos—+tan—|og5|n—)+2
- 4 4 4 4
[Iogcos—
EY
1 1 1 16
=2| ———||1xlog—=+1xlog—= |+ 2| ———
[I 1 2[ R gﬁ] [16+f]
09—
2
2log %J
=2x 2 + #2 =
[I [1D 16 +x
og| —
N
I - - ;
| [1] 16+ 7
og| —
2
1 3z
iy 16+ 57
-Zlog® t
Tl
8 32

)] g+ ___1
=g s 16 +7° loge
4

_ log sinx
" “llogooss

Cos.x . sinx
logeos x| = +logsinx
J sin Cos X

(log CDSX)2

Differentiation Ex 11.4 Q26

Here,

¥ z

Sln(xy)+;=x

Differentiating with respect tox,

= %(sinxy)+%[£]=%{Xz}_;_xiyz)

d ad
= CDS[Xy)E[Xy)+ —— =2X—2yd—

= CDS[X‘V)|:

= CDS[Xy){Xj—y+y[1)]+i2[XdY_y]=2x—2yd_y
0

dy
ax

a

XN—-y1
x—+y—(x)}+ L) =2x—2yd—y
ax

ax

x ax ey
= Xcos[xy)z:—i+ycog[xy +$3—i—%=2x—2yz—i
= S—i[xo:s[xy)+xi+2y]=:—2—ycos(xy)+2x
- g_i[xzcos(xyx)+1+2xy}=x_12{y_Xzymsxwzxa)

dy 2x% 4y - x%y cos (23]

dx x[xz COs Xy +1+2xy}

Using chain rule, quotient ruel,
product rule

}



Differentiation Ex 11.4 Q27
Here,

WY ANV -x =C

Differentiating with respect to x,

= dx{"'lly+x)+ - X—;.—X[C)

1 d
+x) + —
2 y+xdx(y ) 2oy —x @

Q_

Using chain rule

1 dy 1 dy i|
= — = %1+ 1|=0
2.f'y+x[dx i| 2.4y - x{dx

R 7 D S D "2 S P S
axlagv +x ) avlaje - x 2 —x 2y e x

e =

ax z \(y+x+Jy—x N N
- d—y["““"”H"}’”“‘“‘”]
WY oy = WY = oy 4
- O =y - {«JY+X—«,|'Y X]
o‘x Yo x gy {Jy+x v - XJ
[rationalizing the denominatar]
- d_y_(y+x)+(y—x)—2.f'y+x,|'y—x
dx WoN =W
- ay 2y - 21"!5? -5
o‘x
= ‘y —x*
- dy y {y - x?
vy
dx X 2

Differentiation Ex 11.4 Q28
Here,
tanfx +y)+tan{x -y¥)=1

Differentiating with respect to x,

a a a
= atan{;{+},f}+at~5|n{)(—y]—a[l}

= secz{x+y)%{x+y}+sec2{x—y)i{x—y)=U

z dy z dy _
= sec {x+y)[1+a]+sec {x—y][l—a]—ﬂ

2 dy 2 dy _ 2 2¢.
= sec {X+y)a—sec (x—y}a— [sec {5 + )+ sec” {x y}]

= D x ry)-sec?(x - p)]- - [sec(x +y) s 5o (x - )]

- dy  sect{x +y)+seci(x - y)
¥ sec? fx -y} - s [ + )

Differentiation Ex 11.4 Q29

[Using chain rule]



Herg,

g* +ef =™

Differentiating with respect to »x using chain rule,

= %{e”)+%e” =%{e’”*‘}

= ex+e*';£=e”"di(x+y)
¢ li

dy ay
x poo¥ Xty 1 it
= e® +e T =] [ +dx}

= N A e
i ax
= d—y{e"—e“")=e“y—e"
ax
dy [efxef -&”
= Yro_|2xE m e
v le¥ —ef wet
dy ex{e”—l}
= it A, N
e e"[l—ex}
g |e¥ -1
Il et

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

= —sin y% =cos(a+y)-%(x]+x-%[cos(a+yﬂ

= —sin y% = ccs(a+y}+xr[—sin (c.r+y)]%
::r]txsin (@+y)—sin y]%=cos(a+y) (1)

cos y

Since cos y=xcos{a+ v), x=
y=xeos(a+y) cos(a+y)

Then, equation (1) reduces to

COs

e SiN (@ + y) - sin y fﬂt—cos(a+ )
cos(a+y) ’ s ?

= {ms_v»sin(cﬁ y)~siny-cos(a +_v}]< =cos” (a+y)

dy
dx
=>sin(a +y-—y}ﬁ =cos’ (a+h)
dx
] ;2 h
L dy_cos’(ath)

dx sing

Hence, praved.



Ex11.5

Differentiation Ex 11.5 Q1

1
Let yo= 5% (i)

Taking log on both the sides,

1
= Iogy=logx;

= logy = llogx
X

Differentiating with respect tox,

1dy 1d d
=5 ;a=;a(long+logxa(x }
lay 1 1
= ;a=;x;+[longx[—_2J
lay 1 logx
e ydx_xz 2
m, LW (P1905)
v ax P
dy  [1-logx
= G"X_y|: X2 ]

Put the value af y from equation (i},

1
ay _  x[l-logx
ax X

Differentiation Ex 11.5 Q2
Let y = xSnx -—{i)
Taking log on both the sides,

=in x

logy =logx
logy = sinxlogx

Differentiating with respect tox,

1dy - d a .
L =sinxy —logx +logx —sinx
v oy o ax
&S—i:sinx[éjﬂogx(ww{)

dy sinx

o +[logx) [cosx

2 - [+ 1ogx) oz |

Put the value ofy,

gy gnx|SiNX
ax - s

+(logx) (cosxj}

Differentiation Ex 11.5 Q3

[Sinoe, Iogah = bloga}

[Using product rule]

[Sinc:e, Iu:g]ab = bloga}

[Using product rule]



Let ¥ =(1+cosx) —(i)
Taking log on both the sides,

logy =log(1 + cosx)®
logy = xlog(l+cosx)

Differentiating with respeact to x,

1dy d d ;

——— =x—log(l+cosx)+log(l+cosx)—(x Using product rule and chain rule
e | ) +log( )= (x) [using p ]
1dy 1 d

L = [1+cosx)+l0g(l+cosx)(1

ydx [:'.I.-I-CUSX)D‘XI: ) g( )( )

1dy X

L e (0-s I 1
i (1+|:OSX]|: sinx)+log(l+cosx)

1dy | XSOrmx
——= =log(1+CosX) - —
y ax (1+cosx)
ay X sinx
- = log(l+ cosx) = —m ——
ax y[ 9 ) ].+cnsx:|

z:—i =(1+ cusx:lx [Ing[l +C0SX) = %] [Using equation (|)]
Differentiation Ex 11.5 Q4
Let  y =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,

d d
1 -1
cos” xa[logx)ﬂogxﬂ(cog x)

o 1] -1 ]
cosT x| = |+logx
[X [\I'l—x2

¥ dx b T
" costx _ logx
dx x - xZ
-1
@ _ oo, [ CO5 7 X loax [Using equatiaon [I)]
* * 1-x*%

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

Taking log on both the sides,

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

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

14dy d d
=22 = x —logflogx+loglogx —=— (x
¥ dx ax 9(loax) ggdx()
=x—1 i(logx)ﬂoglogx(l)
logx dx
x (1
= —[—]+Ioglogx
logx | x
1dy 1
— > =__— +loglogx
vy dx  logx
dy
Loy +loglog x
dx logx

Z—: = {log x)‘f [@ +loglog x} |:U5ing equatian (l)]



Differentiation Ex 11.5 Q6
Let ¥ = (log x)™"*% --(i)

Taking log on both the sides,

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

)EDSX

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

id_y—c:DSinDg(IDgx)+Ioglogxi(cosx)
¥ ax dx dx
cosx o .
logx) +loglogx Sinx
= Togx 3 09 +loglogxx (- sinx)
1dy cosx (1 .
it = = |=sinxloglogx
v dx  logx Lx
ay Cosx .
=y —sinxloglogx
ax xlogx
ay msx [ COSX . . ) .
lo - sinxloglog x Using equation (i
P - oo™ [ 2 gloa | [Using equation ()]

Differentiation Ex 11.5 Q7

Let ¥ = (Sinxjmsx

—0)
Taking log on both the sides,

moEx

logy =log(sinx)

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

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

1dy _ d . o

;a—cosxalogglnxﬂogsmxEcosx
=cosxLi(sinxjﬂogginx(—sinxj

sinx dx

Loy = 252 (engx) - sinx logsinx

v dx  sinx

dy

T = y[cosx cotx — sinxlog sin ]

dy

e {sinx )™ [cos x cot % - sinx logsinx]

Differentiation Ex 11.5 Q8
Lat v = exlogx
loge”

= y=g [SinceJ IDga‘b = bloga]

= ¥ o= x" -0 [SinceJ L a]

Taking log both the sides,

logy =logx™
logy = xlogx

Differentiatng with respect to x, using produckt rule,

lay _ @
¥ dx d

- x[L)rioax(y

logx)+ Iogx% ()

1dy

—— =1+l

S T - Ltloax

day

—~ =y[1+l

T =y[1+logx]

dy ) . ’
= 1+ ] at

it “(1+logx) [Using equation {i}]

Differentiation Ex 11.5 Q9



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

logx

logy =log{sinx)
logy =logxlogising) [Using loga? = blgga]

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

Loy Iogxi(logsinxj+Iogsinxi[lagx)
W e e e
- logs [ — i(sim{)+|o sinx [+
Sl FTEm d M
_ qux COSK 4 log sin
sinx
%2‘% = logx cotx +Iog¥
ay _ logsiny
o =Y logx cotx + -

a o legx log sin » . . .
2= | t = 0] i
= fsirx) [Dgxm X o= [Using equation (if]

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

Taking log on both the sides,

logy = log1o'o9sine
logy =logsiny loglo [Since, Iogab = bloga}

Differentiating with respect to », using chain rule,

ay

1 a .
22 =loglo—{logsinx
[ d dx( d )

1 a .
=logl0 —_
"9 [Sindex (smx)

EG|l—y—lo 10{;] cosx
vy d sinx [ )

dy

L = w[logl0cot

o y[loglOcotx]

G"y' laq si . . .

v 1095 [log 10 x cotx | [Usmg equation I:I)]

Differentiation Ex 11.5 Q11

Let p =(log _\'}I

Taking logarithm on both the sides, we abtain

log y = log x-log(log x)

Difterentiating both sides with respect tox, we obtain

ldv dr 1
——=—1 | logx-log(logx) |
Vdy zh‘|- el }"
1 dy d d g Y
= ———=log({log x}.—(log x )+ log x-—| log (log x
v dx j:{ & }d.‘r[ h ) T odr - "'( & }-
dy 1 1 d
= == = | log{log x ).+ log x - . log x
de 7| g(log ),1' ¢ log x u’x( . )

N [__l; fog (log ) + '}

dv X x

P _ (log __\_):.,9-1 E i Iﬁg{]o*‘r’--"}}

dx X X

Differentiation Ex 11.5 Q12



Let = 100%)

Taking log on both the siedes,

logy = IDng(lm)

logy = 107 log 1o
Differentiating it with respect to x,

1dy
Z =2 =logl0x10¥ logln
v v g 10 x oq

1dy ¥ z

— =10 log10o

y dx x(log10)
ay _ 10(10!)x10” (log 10)2
ax

Differentiation Ex 11.5 Q13
Let v =sinx®

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

IDg[Sin‘ly) =logx®

IDg[Sin'ly:] = xlogx

[Using equation (i)]

Since, IDga"} =bloga
[ ]

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 z

—_—= 1- 1+]

= Sin ¥ (1 +logx)

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

x%foos® x¥ (1+10gx)

dy
- x*oosx® [1+logx)

Differentiation Ex 11.5 Q14

Let Y= [sin'1 x)x
Taking log an both the sides,

logy =log {sin'1 x:]x

logy = x Iag‘sin'lx)

[Using equation [l)]

[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
sin~lx G"X{ } d )
1oy x| ! +logsintx
voax sinTlx J,,]__XQ
d—y—y Iogsin'lx T S—
dix Sin'lx[m'l—xz)
ay - 2{ " X ]
~— =|sin" x] [logsinT x4 ——————
i [ ) sin! xfl- 52

Differentiation Ex 11.5 Q15

[Using equation (i)]



Let % LR =i

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
2 g

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

- sin'lx[%]+(|DQX)[Jlj7]

=1
d_y {sm x+ logx i|

ax x I
[ eint
Y _ g {S'”X_h TH [Using equation ()]

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 logs® = bloga:|

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

1dy 14 a1
v a ¥ IDg(tanxjHDg(tanx)dX [x]

= %xﬁ%(tanx)ﬂag[tanxj[— xiz]
1dy 1

zx} ~ Iag(tanx)

dy _ {seczx _ Iog(tanxj]

ax x tanx o
1 2
j_i - (tanx)¥ [j?;n); _ @} [Using eguation {i)]

Differentiation Ex 11.5 Q17



tan™lx — [')

n
=

Let ¥

Taking log on both the sides,

tan-1

logy = logx Es
logy = tan~'x logx

Differentiating it with respect to » using product rule,

1dy 4 d d s |
— L =tan x —(logx)+logxy —[tan™" &
W a‘x( 2 ) E dx{ )
ld—3'f=tan'1x - +logx 1
y dx X 1+x°

o] tan~lx  logw

| |

f Hs 1+

-1
gy RET tan o Iogx2
X 1+x

Differentiation Ex 11.5 Q18(i)
Let y= ** e )]

Taking log on both the sides,

logy = log {x"J;]
]
=logx™ +logx?2

logy = xlogx + %Iogx
Differentiating it with respect to x using product rule,

lay =¥ iuong +logx d x) + %d%[logx]

y ax ax GTH(
a x[%]-rlchl:l)d-%[%]

1
lﬂ= 1+l0gx + —
y dx 2x

dy 1
Z=y(l+logx + —
ax y[ 1 2#]

dy x 1
a-x J;[l+logx+2_§]

Differentiation Ex 11.5 Q184(ii)

Since, Iogab =bloga
[

[Using equation (i}]

[Since, Ing("” =loga+ Iogb]

Since, Ioga‘* = bloga
[ ]

[using equation (i)]



Lat y = X[sinx—cosx) 4 [XQ - 1}

x4l
2
(neemy [ XS -1
y = e.Iog.:r + .
K+ 1
2
in x— xe-1 .
¥ = glsinx-cosxllogx +[—2 J [Smce, a9 — 5 logat = bloga]
Ko+ 1

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

ji - %[e[sinx—cosx)logx}+%|:i22;1:|
R ik At - G

sinx - cosx)logx) + [2 )2
x2 41

_ e[sinx—cosx)logx %{[

. [X2+1}[2X)—[X2— 1} [2x)

[Xz + 1)2

= ghastha = {[sinx - cosxj%[long +[logx) %(Sinx - cosxj:|

. 3 o E
= ylsina-cosx) {(sinx - cosx) [iJ +logx [sinx + c05xj]+ it sl
X

{X2 +1)2
dy _  [sine-cosz) {7(5””( - c0sX) +logx (sinx + CDSX):|+ _ =
ax 2+ 1)
Differentiation Ex 11.5 Q18(iii)
Lety=x"""4+
. X +1
Also, let w=x""" and v="=
x -1
SV=u+Y
dv du dv
D=t {1:]
de  dy
!f s l‘_ll.l.l.‘-_l
= logu = Iog{’.\'”"“ )
= logu = xcosxlog x
Ditferentiating both sides with respect to x, we obtain
Vdu d, |, C d
= (x)-cosx-logx+x- cosx)-logx+xcosx-—(logx
udx dv' i ui‘u( )log dy )
du , e ] N
= —=1u|l-cosx-logx+x-(—sinx)logx+xcosx-
dx X
du
= X" (cos xlog x — xsin xfog x + cos x)
X
du . .
= — =X [:;053.'[! +Iogx)—xsmxiog.\'] .(2)
dx
x4+
V=
x =1

= logv = log(x* + i\]—Eng[\'_r" -1)



Differentiating both sides with respect to x, we obtain

l{ﬁ 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.r]

= logu = xlog v+ xlog cos x

Differentiating both sides with respect to x, we obtain

:_,-% = E( log x)+—(xlog(:05x)
dlit

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

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

d

= £ =(xcosx)’ {{Iogx-i §)+{Iogmsx+ $ +(~sin x]H

aﬁ =(xcosx)"[ (1+logx) +(logcos x~ xtanx) |

_— {:fx = (xcosx)" [1 ~xtanx+(logx+ logmsx)]

du x
s =(xcosx) [1—xmnx+iog{xmsx}] -{2)



v={xsinx)
I
= logv =log(xsinx)s

= logv= iI{)g{.!rsin x)
x

=logv= l{logx+ logsin.x)

-

= ]0gva—|ogx+ilogsinx
X X

Difterentiating both sides with respect tox, we obtain

) )]

)
L 2Lt

dx

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

1 dv log (sinx) 1
ﬁ ] l X+ _714'—‘ A
xz ( T t) [ X xsinx cost
1 - . . 3 E .
v _ (xsin )¢ 1 I(:gx . Jog(sin r)+ tcon]
dx x x

"1~ log.x ~log (sin x)+ xcot.:
:)%“—"(IS]-HI}J_ og x asijlnx}+rco t}
1 _I-—Iog XSINX)+xcotx

{xsinx) ] .0)

= dv = (xsinx)r
dx x

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

=(xcosx)'[1-xtanx+log(xcosx}) |+ (xsinx)- [mmﬂl_lfg(“'“}

dy
dx

X

Differentiation Ex 11.5 Q18(v)



x ]‘!‘
Lct_1’=[x+ l] +x[ 2

r fo
1 e
Also, let ﬂ=[.a:+— andv=x" %

x

LYEUEY
dy  du dv

jan IR e ...(’)
de  dx dx

Then, u = [.x +l]
x

I £
=logu= Iog[x+—J
X

1
= logu %xlog[sﬁ—]
X

Differentiating both sides with respect tox, we obtain

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

1 du 1 1 d 1
= ———=lIxlog| x+— |[+xx | x4+ —
u dx x [I_l_l] dx X

:>@=u lo [x+l]+ o x(l—i]
pres g X [ l] ¥
X+




=3 x)

= logv= ]:}g|:x: i ::|

N
= logv= | 1+— |logx
\ X,

.

Difterentiating both sides with respect tox, we obtain

. dv — —](1-;:’,_\':!- X+ l_
dx |

o
L
L

Therefore, from (1), (23, and (3}, we obtain

f*’_‘|r_']
dr U ox

Differentiation Ex 11.5 Q18(vi)

—+log| x+—
x4 X

- q - Mo
NS ( 1\| b -’.r+l—lng.x‘w
+ X —_—
/ Lox

Let v =™ 4 (tanx)"
V= esinu +ehﬂun1f
lop(kanx)

y =tV o [Since, loga® = bloga, a0 = a]

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

dx  dx

= gtin¥ ;—X [sinx)+e

G"}" _ a (egn,)_'_aﬁl"_x{eﬂng[unu]}

wiogkan ) i logt
b (xlogtanx)

dx dx

taJr:x %(tanx) +logtanx (1)]

= gt¥ (g ) + goatene ] [xilngtanx + IDgtanxi(x)}

= ™% (105 3¢ + (tan ) [

= cosxe™¥ 4 [tanx)" [ l

e {591:2 x} +1 Dgtanx}

ay
ax

Differentiation Ex 11.5 Q18(vii)



1
Let v = (cosx)” +(sinx)w
i
y = gloaleoax]’ | loglsinfz [Since, loga® = bloga,e*s® = 5 ]

1
y = geronlenan)  oloEn

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

dy _ qd P — d ilngimf
Tt ae
o Llogany 1,
= l’mﬂﬂl’ - — | =
o XG‘X( logx) +e¥ G,x[xlclgsmxj

_ grateonn) [ 9 ]« o [1 o0 inx &
=] ><|:deIl:ngcosx+|c|gc05xxdx(x]:|+e % xdxlogsmxﬂagsmxdx

d AT 1 d . : 1
]a cosx +0g cosx(l]]+(sm]n [; i avia [sinx)+ Iogsmx[— ?]]

= (cosx)" [x x[

Cos X

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

= (cos X" [x [ cols -

Cot X
X

L
Si = {cosx)" [logeos x — s tanx]+(sinx e |:
5

1 .
—X—zloggmx]

Differentiation Ex 11.5 Q18(viii)
Lety=x" " +(x=3)"

Also, let 2= x" "7 and v --[.\'—.’r}'r

S V=AY

Differentiating both sides with respect to x, we obtain

dy _ du

+ﬂ (1)

v dv o dv

u=x"

slogw = Iug['.\": )

logu = l.\‘: - 3} log x

Difterentiating with respect to x, we obtamn

1 du N
= lng_\- Dy '..( T - ij -
1 dy :

v -3

X3

di
="y

: +2xlogx
dhe | ox

Also

]

v={x- 3}
~logy=log(x-3)"

= logv=x"log{x—3)



Differentiating both sides with respect to x, we obtain

1 dv 1
B og (x-3)-L
v ody dlx
1 dv
s 2 4V log{x=3)-2x+x
v dy
v X
— h -y jxin;(x-uﬁ}é- Y |
dx (-3

T v
Substituting the expressions of i“ and ih in equation (1), we obtain

ay | Xt -3 ' o X
—=x" " +2xlogx |+{x-3 +2xloglx -3
dx ! x & | ( ) =3 g '( }
Differentiation Ex 11.5 Q19
Herg,
v =" +10% + 57
logx®

=e” +10" + o [Since, g°%? = 3loga® = blaga]

y = &% +10% +g7/"9%

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

%=%(ex +%[1D")+%{e*'°gx}

d
=a* +10”I0g10+e”'°gxa(x logx)

d a
=e¥ +10% logll+e* "% | x x = flogx) +lagsx ——[x
: [ 5 o) +1ogx 2 (x)|

e +10% log 10 + £/*9%" {x [%J +logx [1)]

e* +10% log 10+ x*[1 +logx ]

e* +10% l0g10 + x* [loge + logx ] [Since, log, e =1]

S—i= e* +10% log10 +x* (logex]) [Sicne logA +logg = log 48]

Differentiation Ex 11.5 Q20
Here,
¥o=x"aen® x40t

® .
Y= X% 4t 4 elvtt e [Smce, cl*lad = 3 and loga? = bloga]

xlogx

p=x"+n"+o +a"

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

d_bf_ixn}

= + a x:] i[exlogx)+i[nn)

En +o‘x =

- * a a
= x4 0 logn +2"0% |d Zlagx +logx 21
J [ [e)d E 4 dx( )i|

™l 0" logr + x* {x [lj +I0gx}
X

= x4 0¥ logn + 5% [1+logx]

n—1

=nx™ 40" logn + x* [loge + logx ] [Since, log, & =1 and logA +log8 = Iug[AB)]

G"}f n-1 x x
A | I
o =TT logn 4 og(ex)

Differentiation Ex 11.5 Q21



Here,

_ (x*- 1]3(2:-( - 1)
ix— 3)[4x-1)

_ (x*- 1]3(2;( - 1)

Y T
(¥ -3)Z(ax -2

Taking log on both the sides,

| {xz—l]g(zsr—u
ogy = log| *—rdff——+
(- 3)2 (4x -1)2

3 L £
= Iug{x2 - 1) +log(2x - 1) -log(x - 3)2 - log(4x - 1)2

[SinceJ log(48) = log A +log8,log {g]- lag A-Iogs]

- 3Iug‘x2 - 1)4-{0(3 (2x=-1)- %Iog(x -3) -%Iogﬁx- 1)

Differentiating it with respect to x using chain rule,

1dy _d d 1d 1
;Exaalog{xz-l}q-alag(zx-1]-§alog{x-3)-§Iog[4x-1)
1 e 1 d 11 1 d 1 1 d
= _ - —_— - - —| —_—_—_—— - -— —_— iy =
3[x2_1]a‘x[x 1]+{2x—1)dx(2)( ) 2[.7—3]&‘:»([” 3) 2(4X—1jdxl:H 1)
1 1 1/ 1 i 21
- —_— - | — - )
g[xz-l](e’()*'(zx—u(?) 2[:«—3][1) 2[4x—1]”
l1dy | 6x % 2 1 2
yor |[xZ-1 2x-1 2(x-3) 4x-1
a’y_ B & 2 1 _ 2
ax Y x%-1 2x-1 2(x-3) 4x-1
dy (”2'1)3(?”‘1) B 2 1 o
L= —+ - - [using equaiton (ij]
i J[X-3:I(4X—1) x%-1 2x-1 2(x-3) 4x-1

Differentiation Ex 11.5 Q22
Here,
y = e sac*xlogx
Ni=-ry
e x sec¥xlogy

(- 2)()%

= Vo=

Taking log on both the sides,

logy =loge™ + log™"*

+loglogx — %IDg[l—Qx)
logy = ax +log®“*+loglogx —%Iug(1—2x)

Differentiating it with respect to » using chain rule,

ax)+%[log59c:x) +%(I0glung - %Iug[l— 2x)

id—y=a+ 1 i(secx)+#£|:logx)—£ L i(l—zx)
Vo secx oy logx dx 201-2x ldx
1 gy secx tanx 1 1 1 1
- — = |- -2
[ sBCy flogx)ix ) 2l1-2x
ay 1

—=y{a+tanx+

ax xlugx+1—2x}

dy & secxlogx 2+ tanx + 1 . 1
fei's N xlogx  1-2x

. A
Since, ng[EJ =logA-logs,

log(A&8) = logA+logé

[Since, Iugab =bloga and log, e = 1]

[Using equaton (lj]



Differentiation Ex 11.5 Q23
Here,

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

logy =loge® +logsin 4x +1og2¥ [Since, l0g(A&) =logA+logs ]
logy = 3xloge +logsin<x + x0g2 [Since, log,e = 1,lo0a® =b|oga]

logy = 3x +logsindx + xlog2

Differentating it with respect to x,

lg:_y = ;_x (3x) +;_x (logs=in 4x) +;.—X(xlog2)
—34_ L 9 [sindsx) +log2(1)
sindx dx
1 d
= 3+Sm4x(cos4x)d (%) +log2
=3+cotx (4)+log2
ldy
T 3+ 4cok4x +log2
dy
T =y [3+4cotdx +1og2]
z:—i =™y gindx « 2[3 +4cot4x +1002]
Differentiation Ex 11.5 Q24
Here,
¥ = sir sin2x sin3x singx -—{i)

Taking log on both the sides,

log y = log(sinx sin2x sin3x sin 4x)
log y = logsinx + logsin2x + logsin3x +logsingx

Differentiating it with respect to x using chain rule,

%Zl - ilqg SN X + iloqsinzx +c%logsin3x + %Iagsin 4x
_,rl]_g_(smx) sml:zJ(a?‘} (sin2x) + 5|n13x %(sinax) + 5|n14x E?;?(sin 4x)
- # (cosx) +%.1§(ms Ex)j—x[Qx) + Sinlgx[cnsax)%(h)-p — (cos 4x) < (4x)
ylg,—y = [cot x + cot 2x (2) + cot 3x (3) + cot 4x (4] ]
z'._y_ y[eatx + 200k 2x + oot X 3x + 4ook 4]
G;—"" = (inx sin2x sin3x sin4x)[cot x + 2cot 2x + 3cot x3x + 4 cot 4x ] [Using equation (i}]

Differentiation Ex 11.5 Q25



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

) d

;% :%(sin x)-logx + sinx-E(mgx]
die { : 1}

= —=u|cosxlogx+siny-—
e X

;}ﬂ_l’m” CG'SXIOgI'f'Siﬁ {2)
o ;

v :[sin_rcilur

=> log v = log(sinx)’"

=> log v = xlog(sin x}

Differentiating both sides with respect to x, we obtain

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

ﬁﬁ = (sin x}x [ logsinx + - cos.':}
dx sinx

::r@ﬂ[sinx)x [ logsinx+xcotx |
b
dv . yE .

:)E:(smx] [log5||!x+xc:otx ]

From (13, (23, and (33, we obtain

&

; sinx i X .
= ¥ I +—" |+ 1 +3 i
% X [COSJ.‘ ogx ] {SII'I X} [ OgS5IMX+X CotLx ]

Differentiation Ex 11.5 Q26

A{3)



Here,
)énx

y = [sinx) ™ 4

Cos X
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,

dy _ d wsxlogdnz d dnxlogoosx
7T e J+7 )
_ oosxlogsinxi B snxlogoosx i :
g o [cosxlogsiny) +e = (sinxlogeosx)
_ log] sin ™ i . . i Iog[msx)"" . i i .
e [cosxdxlogsmx +I0g5|nxdx [cosx) |[+e smxdxlogcosx+logcosxdx [sinx)
= {sir) ™™ | cos x S, {sinx) +logsing = (- sinx) [+ (cos x)smx sine| —— i(cosxj +logeos x (£os x)
sinx Jdx £O5 X @K
= (sinx) ™ [eat ¢ cosx - sinxlagsinx]+ (cosx)™™ [tana (- sinx) + cos xlogcos x ]
g,‘—l;'; = (5in )™= [cot s » cos x - sinxlogsinx]+ (cosx)™" " [cos x lng cos x - sinsctanx]

Differentiation Ex 11.5 Q27

Here,

ot x tanx

V= [tanx)c +[cotx]

[ goateanf™* | Jloglwnx )™ [Since, log, & = 1,loga® = blog a]

cotx logtanx tanx logf cotx)

v=eg +e

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

+
v

dax  ax

cot x logtanx

G“}f _ =4 {ecotxlogtanx) i{etanxlogcotx)

a )
=g — (cotx logtan.x) +e™M* B35 _(tan x log cotx )
i

a
tanx ——logeotx +
ok x a a o &
= ol | cat e @ logtany +logtanx —— cotx | +g°A@H) ax
ax ax

Ie)
| b —It
ogco de( anx)

tany | —— | ——(coty
Ji(tanx) +logtanx {— coseczx)}+ (cotx)ta"x [CDtX] aw ( )

e iy

[tanx)cotx [cotx x[
tanx

+logcotx ‘59!:2 x)

= tanx ™~ [(1) ‘Sec2 x) - cosec?xlog tanxj| + [cot)tanx [(1) {— DJSE,'CZX) +sac® xlog cotxj|

j—i = (tan)cou [sec‘?x— cosec®x log tanx]+ (Cotxjtanx [SEC‘? xlogootx - cosecz)(]
Differentiation Ex 11.5 Q28
Hereg,
¥ = [sin X)x +sint fx
= loa(sin ) +sint
y =gt loe s oot f [Since, log, &= 1,lag& = blog a]

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

Z:_i= %{exlogsinx}_'_%sm—l {\I{;}

=ex|ogsinxi(xlug5inxj+ 1 d )

o~ T H

- glaEn ) | @ o cin +Iogsinxi()€)+ .
y o

1
ﬁxﬁ}

1

= [sinx)® [Xx %(sinx)+logsinx(1)}+

iy =1 V-
1

2afx - %%

e[

{cosx) +log sinx:|+

G“}-’ . x .
= t |
o (sinx)" [» cotx +logsinx ]+

1
2ol = 52

Differentiation Ex 11.5 Q29



Here,

cosx tanx

+{sinx)

+goaEn Eanx [SinceJ e %? = 3 and loga® = bloga:|

cosx logx + E'.tanxlcng [nx

y=Xx
y = E'.Icng.nrm"E
y=e

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

dy _ d cosxlogx d tan x lag sin x
i Jr ol )
_ ecosxlogx

i[cosxlong 4 gtnxlogsing xi(tanx logsinx)
I 5

glogx ™ |:cosx %I:Iogx) +logx %(cosx)]+el°g[5i”)lm {tanx%log sinx +logsiny %[tanx)]

_ cosx 1 i - tan x 1 G‘
=x [CDSX[;J+|D§|X( smxj}+(5|nx) {tanx[sm JG,X (5|nx)+logsmx[seu: x:]}

Cos X
= pfes |:

. . tan x 1
- sinxlogx |+(sinx) tanx | —
X sin

](CDSX) +sectx Iugsinx}

z:—i = yosF [g— sinxlugx}+ (sinx)="* [1+ sec®xlog sinx]
Here,
vy =x" +(gsinx)"
= glopur y loalsns]’
o= g¥iBy | oMy sn i [Using % - 3 and loga® =b||:|ga:|

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

d_!r"=i ¥ o i ¥ lopain g
dx i {e }+dx (e :]
d d .
—akiegy Y ¥iopginy Y
2 T xlogx)+e o [xlogsinx)
= gloas’ I:xi(logx]HDgx d (x ]:|+e'°9{’"r|: (Iogsmx)+log5|nxi(x):|
dx ax dx
< | x[ 2 +logx (1) |+ (sinx)" | x = L i[5im<)+|cn;|sinx[1]
® sin Jd
— L+l inx)* [L] logs
#[1+logx]+(sinx) |:x e [cosx)+logsinx
ay

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

Differentiation Ex 11.5 Q30

Here,
v = (tanx)™* +cos’[%]
y = gloaltane ™y cos‘[%]

y = glopviopton L +casx2[i—1] [Since, % = 5 and logs® =4 Ioga]

Differentating it using chain rule and produck rule,
dy _ d lopy wlon ban v 2 E
I T {e ] +aws2 3

= gleaviogtany di(lcngxlogtanxh 0

d
(tan )+ Il:ngtanx[ 1 ]]

{58!:2 x) Iogtanx:|
X

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

tanx

tanx

(=
Ll

tanx X

;"_L; _ (tanxj"“ [logx[sec2 x]+ Il:ngtanx]

Differentiation Ex 11.5 Q31



Here,
1

o= X ex

1
long ¢

lIonr
z g

X
T

y = g¥leax +e[ [Since, &% _ 3 logat = blaga]

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

1
dl:i‘ef'W}Jri e;logx
dx dw dx

1

d —legx g (1
=gl L 9 rlaga) vex = | Zlogx
dx[ 9x) dx( d J

1
= gl {xi[logxhlngx%(ﬂ +glox* [XE;—X(Inngﬂogx% L

o [ et [ 2] s (]

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

Y ox 7 [L-logx]
vl [1+l0gx]+x —
Differentiation Ex 11.5 Q32
Lety =(log \‘} +x
Also, let u = (logx)" and v = x™'
SLy=utv
. dy _ du | dv (1)
dy dy dv
t=logxy

= logu=log [ log \}J

= logu = xlog(log.x)

Differentiating both sides with respect to x, we obtain

1l du d d
= x)=log(logx)+x- log(log x
o dx (ir( )xlog(log ) ufr[ _( - }]
= d =u|Ixlog(logx)+x- L4 (logx)
cx log x dx

= du =(logx)| log(logx)+ S I}

dx i logx x
du | 1

= —=(logx) | log(log x)+—
cx L log x
du

.| logllogx)-logx+1
= —=(logx) g(logx)-log
elx log x



I dv - ‘: (log IfJ

v odx dxi
= I,dv =2(logx)- d (logx)
v odx dx
= h =2v(logx)
de )
Ao s logx
dhx X
dv o1 0]
= — =2 og x (3
v ¢ (3)

Therefore, from (13, (23, and (3), we obtain

day | N
o =(logx)" | 1+logxlog(logx) |+ 25" logx

= & = - =
ax

Differentiation Ex 11.5 Q33

Here,
K137 = [x +y)20

Taking log on both the sides,
Iog{xlay?) = log(x +yj20

1zlogx + 7logy = 20l0g(x +v)

Differentiating it with respect to x using chain rule,

) a a
13E(I0gx)+?al:logy) = EDalog(x+y)

13 7ay 20 o
Balf o 22 ey
Xooydy x4y dx
E_'_id_}"’: 20 |:]_+d_y:|
X oyax (x+y) fer's
7 dy 20 20 132

gy[7_ 20 |_ =20 13
K|y (vl (v +y)
g‘y{?(x+yj—20y}_[2Dx—13|:x+y)]
% VX +y) X {x+y)
dy _[20x-13x - 13y ¥ [x +y)
ke x4y T+ Ty =20y
_y(Tx-13p
x\7xw - 13y
av
dx X

Differentiation Ex 11.5 Q34

[Since, logfA&) = logA+logs,loga® = bloga]



Here,
wlby® = [xz + y]ﬂ

Taking log on both the sides,

Iog[:x“i % y‘-‘} = Iog(x2 + 5,*)“ [Since, log[A8) = o5 A +log8,10ga® = b Ioga]

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

d d o d o
16— (109x) +9 — (I0gy) = 17 —log[x* +v]

16 , 94dy 1 d ¢ 2
s P T [ PO L.

X +y-:."x [:x2+5.r]dx(x +F}
16 , 9dy 17 ay
il W oy 4 21
x +5,fdx x2+y[x+dx}
Ody _ 17 dy _{ 3% )16
¥ dx {X2+y)dx W2y X

dy |9 17 |34 - 16x® - 16y
dx | ¥ [x2+';) x(x2+5.f:]

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

o 'f(xzﬂf} X(X2+}"}
dy ¥ 2{9x2—8y)
di x| w2 _ay
dy _ 2y
% x
el
X % =gy

Differentiation Ex 11.5 Q35



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)

x%(longﬂogx%(x)

X (xi] +logx (1)

i—u= 1+logx

oy
(=00
E:u[lﬂong}
L ¥ ) . N
— = 1+1 - I 1
v (1+logx) (i) [Using equation (ii)]

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

¥ =sinu
Differentiating it with respect to x,

ay  d .
o @ )
du
= oSl —
dx

Using equation (i} and [iii],

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

4w =1

® '
elogx +e|ogy -1

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

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

d xlogx o elogypy _ o

el CHRR Bl o Bl
e“w‘i( Iu:ngx"]+ex'°”i[xlogyj= ]
=8 =2’

bt [ 6 g vt [ g
g |:XE[|DQX)+|DQXE[X£|+EDQY [xa[logyjﬂogya(xj =0

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

x gy
x*[1+logx]+y* [;aﬂagy] =0
x dy
W x;a= —[xx [1+I0ng+yxlogy]

=2 =[x (1102)+ 7103y ]

d X¥ (14 logxy+v* logy
¥

[el's ;(yx'l

Differentiation Ex 11.5 Q37



Here,

¥y =
Taking on both sides,
Il:ng[:x" xy”) = log(1)
v =logx +xlogy =logl [Since, log(A8] =log A+ IDgB,IDgab = bloga}

Differentiating it with respect tox using product rule,

d

o I}
o v 1ogx)+ 2 (xlogy) = - (lag1)
v tear)ioax i [x S toan) ioay 4 -0
[y[ljﬂogxd*’] [ [ldj’]ﬂogy ] 0
X d
Y stogx P4 XY 4 jagy -0
oo e 10y

ay X ¥
a[Iog;{+}7] = [Iagy +;i|

d_y{ylagx +x]__{x|ogy+yi|

o I x

dy __y|xlogy+y
o x|y logx +x

Differentiation Ex 11.5 Q38
Here,
x oy =(x +y:|“j'

¥ = wéy)
ghax® | oar® _ logxerf

gt b9x 4 gxloay _ glxarlleslxer] [since, €°9° = 3,1094" = blog ]

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

= aib( {erlon) +%(Ex|09}'] - ;_Xe(ny)u.;[“”

glx+r)loal=+r) d [

yhox|, @ dy wlogy [, @ | i
= & [ydkﬂong+logxdx]+e [xdxlug;w ugyok(x) [x+y}|ng[x+y)]

d
- e'“"[y[ljﬂogx d—y}+e'°"’ [ +y)alng[x+y)+log(x+ ¥)
X ax

ji +Iugy(1}] glosearf

d
a(hwy]
= x7[£+lngxchi]+y [;3—y+ingy] [;g+y)[nr][£x+y)(xiy:];_x[x+y)+|og(,(+y:][1+jx_y]:|

F ¥y x¥ togx 2 il 4 (x+2) [ ﬁ] [ d_rJ
= XV x4 X Ingxdx+y xydx+y Flogy = (¥ +y) [1x 1+a‘x +log(x +y) 1+dx

= sy g ! Inng—xd- ¥l 3—X+y* logy = (x + y)tx*r] +[:J(+y](“’) gx—y + (X + y)tx'r:'lug(x +¥)

+oeey)og (e +1) 2
= Zl[x" logx + xy* ! - (x-i-y)("y){l +log(x +y)}] =[x+ yj[”’) f1+log(x +y))- x" " xy - ¥" logy
%

- gy
dx

x¥ logx + xy™ L (x +y)["ﬂ[1 +log(x +¥]))

Differentiation Ex 11.5 Q39



Taking log on both the side,

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

Differentiating it with respect to x,

dy g d
E[mlagxha(nlogy) = a{lag(l))
]

N ¥oax

SH G

ax XN

gy my

dx  nx

Differentiation Ex 11.5 Q40
Here,

yx o
Taking log on both the sides,

logy® = logel=*)
xlogy = [y -x)loge

xlogy =y -x -]

Differentiating it with respect to » using product rule,

o o)
g U1199) = g b =)

d d, .1 dy
[Xa(mg”*'w”a()‘)}‘a 1

1) dy ay
— = +I l]=—-1
X[y]dx+ o9y (1) ax

ay

1-1-logy
e

[1+logy)

]:—[1+Iogy)

gy __[i+logy)”
dx -logy

av (1+Iogyj2
dx logy

Differentiation Ex 11.5 Q41

[Since, Iogab =blogs and log, e = 1]

Since, from equation (i), x = ¥

[1+loay)

)



Here,

(sinxj" = (cos ij
Taking log on baoth 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,

; [¥log smx]— [x logoosy ]
¥ %(Iog sinx) +logsiny jﬁ =x j—ilog cosy +logoosy %I:X)

y[ ! ]d [smx)+|og5lnxd—y— X d (cosy)+logoosy (1)
sina ) dx ax cosydx

¥ Lody x . ay
cosx ) +logsiny == = —— [-siny ] =L +logcos
sinx( ) d ax Cosy( y)a‘x d Y

y cotx +Iog5inxj—i=—xtanyj—i+logmsy
dy
e\

logsinx +x tany] = logcosy -y cotx

dy _logcoosy -y cotx
dx  logsinx +x tany

Differentiation Ex 11.5 Q42
Here,

(CDSX:]Y = [tanij
Taking log on both the sides,

|Dg[:CDSX)y = log(tan y)x

ylogocosx = xlogtany [Sinoe, Iogaf’ =b|oga]

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

e

=28

d
—X(Xlogtany)

| =
(ylogrosx) <

><

g ogeosy +lo Cosxdy X e logtany+logtan 2 ()
5"0.— d g o = e d ¥+1og Ya

gy

[
[y cugx] cosx)+|ogcosxd—]=[x = ——(tany ) +logtany (1 )]
[

e tany e

Y - sinx) +I|:|gc:c|5xdy] [

[seu: y} +logtany - ytanx+|ogcosxdy
CDSX ax ax

tany

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

%[Ing Cosx — X Secy cosecy | = logtany + y tanx

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

Differentiation Ex 11.5 Q43



Here,

e* +ef =" -—=(i)

Differentiating both the sides using chain rule,

o d o
—le" )+ ) - e )
ay _ e“*’i(x +¥)
I I

a

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

d_,'r’_ oty d_}" = g5t _ ¥
ax dx

dy ¥ty _ g%

E = aF _oFtY

g” +e

a¥

e +af - o¥ . ’ ;
= [m] [Using squation (i)]
Y _ gy
e c
Y oLerx o
ax
Differentiation Ex 11.5 Q44
Herge,
gt = p¥

Taking log on both the sides,

loge! = logy™
yloge = x logy [Since, Ioga‘l’ =b|oga,|ogee=1]
¥ = xlogy - i

Differentiating it with respect o x using product rule,

dy 4
-~ ixla
ax dx( 2v)
dy ad
=XE[|DQ}-’)+|DQ}-’E[X)
Ay  xay
L= 4 1
dx Y ax +logy 1)
dy X
1= =
dX[ yJ "aY
ay [y - x
i =
dX[ ¥ J "
dy _ plogy
ax oy -x
dy _ _ylogy [Since, using equation (i}]
ax ¥
[y IDQ}J
_ ylogy xlogy
ylogy -y
_ ¢ logy)®
y(logy—l)
Q‘_y= [Iogyjz
dx  [logy - 1)

Differentiation Ex 11.5 Q45



Here,

4y

=] -x =0

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

d ad
a{e“f:ha(xj
it %[x +yi=1

x{1+d—y}= 1 [Using equatoin [l)]

dy 1-x

ax x

Differentiation Ex 11.5 Q46
Herey =xsin{a+y)
Differentiating it with respect to x using the chain ruleand product rule,

av [: Lk dr

S =x—s=in(a+y|+an(aty)—

d&e & ’ & -

d"'-—xco5l'a+"‘a}'.+ﬁ'nl'a+"'

e la+y)— (@+y)
(l—xcoz{a+y)|=—=szin{a+v)
. . L é. . w

dv_ dnfa+y)

& (l-xcos{a+y))

av sin{a+y) |:S' ¥ 1

ma - . inee ———=x

x =
P | 1_%%5'@ e | dnfa+y} |
| snfa+y) "
& _ dn’{a+y)
dc  sin(a+y)-ycos(a+y)

Differentiation Ex 11.5 Q47

Here xsin{a+y)+sinacos{a+y)=10
Differentiating it with respect to x nsing the chain ruleand preduct rule,

d ot : ¢
—[:rsmla+1.".-+5macosla+'.':-:|=[)
z \a+y ] Lty

d .. S ol o od . ’ '
x —sin{a+y+sin{a+y)—+ana—cos{ a+ y)+cos(a+y)—sna=0
dr . ‘ " dr § g g

I & ra &
i Al - of ] = § i ff o

xcos{a+y)| D+E [+sin{a+y)+ana] —sin{a+y)= |+0=0
. J 2 J

[xcos (a+y)—smaan{a+y "]E +sin(a+y)=0

& snfa+y)
&  xcos{a+y)-smasin{a+ty)
R —snfa+y) S singcos{a+y) |
& _ \a+ ) s \a+ )
g —— incex =
{ sinacos{@+y)) . S g _E G 2 sin{a+y) |
s [coslaty)-smasinfa+ty) .
sin{a+y) | - i SERSs
\ L,
v sin’ (a+y)
& (sinajcos’ (a+y)+sinasin’ (a+y)
e
& sin” (a+y)
dr | si.rla‘:-[cosl (a+y )+ sin’ I'a+:.":-:|
dy _sin”(a+y) : 1r Vo |
S TeaET [Smce cos’ (a+y)+sin’ (a+y)=1]
{stna) i e

Differentiation Ex 11.5 Q48



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 +¥)

iIu:n sinx +lo sinxd—y— ! i;(+
ydx d d dx_x+ydx( )
vd @ L [y
vl (smxj+|og5mxdx— CET [1+dx
7Y(FDSX)+IDgsinxd—y=—l + 1
(sinx) ax  [x+y) (X +y)dx
G'l—ylogsinx— — - yCcotx
ax Xy [x+v)
dy [ (% +y)logsiny -1 1-y(x+y)cotx
dx (% +v) N Moty
dy [ 1-y(x+yjootx
ax (# +y)logsiny -1

Differentiation Ex 11.5 Q49

Here,
wsyloglx +y)=1 - (i)

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

o d
%[xylog(x +¥]) = a[1)

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

L[1+d—yJ+xlog[x+yjj—i+ylog[x+yj(1)= il

(% + ) fri's
[Xxfy](1+3—i)+xlog(x+y)g—i+ylog(x+y)=D
Xy 4y xy 134y 1 : : :
i — |2, pl=|=0 U t
[x+y]dx+x+y+x[xy]dx+y[xy] [Using equation (i)]
dy

xy ] _[1, w
M+ ¥ kY X+

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

Ee

|+
—

v +yiy X (x+y)

ay ¥ Ny
(=24 x

x X+jr'+Xjr'2

Differentiation Ex 11.5 Q50



Here,
¥ = Xsiny -

Differentiating it with respect to & using product rule,

— = i(xsinyj
o dx
[= : a
=xa[smy)+smya(xj
ay :
=Xcasya+smy[1)
d——xcosyd—y= siny
dx e
d—y(l—xcosyj= siny
ax
ay siny

dx  [l-xcosy)

Put the value of siny = Y form 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,

= Flix)= [1+X){1+X2}%[1+X8}+(1+X:][1+X2}{1+X8}%{1+X4)+[1+X:]{1+X4}(1+X8)

%{1+x2)+{1+x2}(1+x4){1+x8}%[1+xj

= flix)= |:1+x){1 +x2”1+x4)8x7+(1 +x){1+x2”1+x8:]{4x3:] +|:1+x){1+x4:][1+x8}[2x)

+{1+X2) {1+X4} {1+X8) (1)

=1+ 1+0E+1+101+0 1+ (H+ 1+ 1+ 1+ 21+ {1 +1)[1+1)(1+1)

f=2EEIE )RR+ ()R 2 (2) @) (2)

=64+32+16+8
=120

Sa,
(1) =120

Differentiation Ex 11.5 Q52



Here,

y=log[

=g

+ — tan~
X%y +1 1-x%

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

Z

2
dy o Iug[X +}(+1]+ 2 d tan‘l[ JE?]

dwx dx ¥ w1l Eav 1-x
- d_y= 1 ix2+x+1 i 1 i \Ex
ax  (xPex+illav lx®-x+1] 3 . o a1 %2
X +1 * 1- w2
dy [Xz—}{+l] [:xz—x+1)%(x2+x+1)—(x2+x+1)%(xz—x+1} 5 (1—x)2
= —_ = + —
dr dxZixel [:xz—x+1)2 N3 at o zx et
(1-x2) L (Vo) - By S (1-x)?
1-x7)
-)18)-
dy 1 (xz—x+1)(2x+1)—{x2+x+1)(2x—1) 2 {1—;(2}2 @[—2){)
= a=[ z J z t= 7, @ z
i+l {x —X+1) A3 1+ X%+ {1—x2)
- ay _[ex’-axfeowax®oxai-owd-oox®oonexPexal], 2 N5 - B 252
ax P pon? 1o k2 N 1452+ x4
_ —ex? ez 2\5‘)(2"'1)
_[X4+x2+1]+£(1+x2+x4)
2(1-x%) 2{x%+1)

= +
(x4+x2+1) 1+x%4x?

) 2{1—x2+x2+1}

l+}{2+X4

ay 4

ax  l+x®ex?

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 to » using product rule, chain rule,

= 1ov. log(sinx - msx)i[sinx - cosx)+(siny - CDSX)ih:I (sinx - cosx)
Vo e a dx

= id_y=Iog[5inx—msx)x[605x+sinx)+wi(sinx—o:nsx)
v adx [sinx - cosx) o
ldy : : :

= ;a—[msx+5mleog(smx COSx) +[Cosx +5inx]

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

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

Using equation (i},
ay:

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

Differentiation Ex 11.5 Q54



The given function iz yp ="
Taking logarithm on both the sides, we obtain

log(xy)= lﬁg{("' ! I
= logx+logy=(x—y)loge
= logx+logy=(x—y)xl

= logx+logy=x—v

Ditferentiating both sides with respect to x, we aobtain

d d d dy
—(logx)+—({log y)=—(x)~-—=
u".\’( gx) rh'( ev) rf.r( ) dy
I 1dv dy
e Y SR [P 4
X ydx o

ay v
Uy x(y+1)

Differentiation Ex 11.5 Q55
Given that yx +x7 4wt = ab.
Putting u = yx, v==x"and w==x", we getu+ v +w = ab
Therefore 9 i ol L (1)
de  odw o ode T
Wow, u = yx. Taking logrithm on both sides, we have
logu == logy

Differentiating both sides wr.t. %, we have

ld_u = xi (Iog \,r) + log yi (x)

U dx dy 4 dx

= xl.—y-i-log y. 1

yoodx
5o % = u[>< dy
dx
also v = &7
Taking logarithm on both sides, we have

logw = v log =

Differentiating both sides wr.t x, we have

dw dy
e — |l | e
vodx ydx(ogx)gogxdx
=v-£+|og w, 2¥
g % ddx
W ¥ ¥
So — = vw|L 4+ logx ==L
dx S 2 dx
v ¥ dy
= bt I TR "'3
x|+ + log xdxl (3)

Again w = ik

Takinglog arithm on both sides, we have
log w = = log x.

Differentiating both sides wr.t. x, we have
SO - {log ») + log e (=)
wo dx dx dx

:x.i+lagx.1
s
dwr

i, e w(l +log x)
:xx(1+log ®) )
From (1), (2}, (3], (4), we have
y" [i—y—i-logy] + =Y [1 + log » d—y]+><>< (1 +logxj=10
y du ® dx=
ar (x.\,fx_l + %’ . log H) g—\’f =-x" [1+logx) - v 2 71 v logy
d —v* Iagy+y.><v_1+><x (1 +log x)l
Therefore 2 A 5
de wy" T +x' log

Differentiation Ex 11.5 Q56



Here (cosx)’ =(cosy)*
Taking log on both sides,
log(cosx ) =log(cosy )
ylogeosx=xlogcosy
Dhfferentiating it with respect to x using the chain ruleand product rule,

4 (ylogcozx)= o (xlogcos y)

db.‘ LS f= x d'.\ f= s
vilozc-:ssx+1u:szcosxﬁ=xilozcosvﬂozcoz‘:ix
P £ E BB EC0R

I mesen dy 1
¥ (—sinx)+logcosx ~=x
cosx ’ dr  cosy

e
[—=m ¥)=—+log cosy
3 Yk

- i .
{ xsiny &y sif )
| logcosx+—— |==logcosy+y

\ cosy Jdk cosy

L8 s S

: L&
(logcosx+xfan y)—=logcosy+ytan y

&
dy _ logcosy+ytany
dc (logcosx+xtany)

Differentiation Ex 11.5 Q57

Consider the given function,

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

—Sinyj—i= x[—sin{a+y}j—i]+cos fa+y)
::sd—y[xsin(a+y)—siny]= cos{a+y)

dx

dy oosfa+ y)

dn xsin(a+y)-siny
Multiplying the numerator and the denominator
by cos{a+y) onthe RH.S., we have,
ay cos® {a+ y)
dx  xcos{a+y)sinfa+y)-cos(a+ v)siny

cos’{a+y)

= . _ [oosy =x cos (a+v), given function ]
oos ysin{a+ v ) - cos(a+ y)siny

) oos’{a+y) ) cos®{a+y)
sin[{a+y)-¥] sina

Differentiation Ex 11.5 Q58

Consider the given function, (x —y}eﬁ=a.
YWe need to prove that v ay

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

+ X =2y

ay
%“‘”"‘[i‘a] “1-2)
1-221-0
ax

(x-v)e [:X—y:]z + e

=

L g

:(1—d_5"][1— ul ]+1=0
ax X -y

:>[1—d_5’][ - J+1=o
ax ox -y

:>—y+yd—y+x—y=0
Aax
:yd—y+x=2y
Aax

Differentiation Ex 11.5 Q59



logx = = (i)
%

" Jogx
d Iogx—[x)—xi[logx)
ay _ d dx

X (logx)
d Iogx—xxl

Vo
dx [Iogx)2
dy logx-1
dx (Iogx)2
d _ §_1 [from (i ):|
dx [Ich)2 """
dy  x-vy
dx \,f[logx)2
dy _ _x-y

dx  x[logx)

Differentiation Ex 11.5 Q60

z
tanx+ x"+1

W= X

4

lhg[
2 2
y = etanxlogx +e

dy _
dx

j_z _ tan [tanx
j_z _ e [ tanx
g_i _ tan [tanx

i +1]

+sec® xlogx

+sec®xlogx

+sec® xlogx

ghanxlogx % (tanxlogx)+ e

Differentiation Ex 11.5 Q61

o
+

B/ x

+

dx 2
><2+1[l)< 2
=2 2 x4l
><2+1[ % J

2 ¥4l

E
2[x% + 1]

v/

w=1+

Using the theorem

)

&

4

)

&

1.
Here we have < instead of x.

So using above theoram we get,

dy o p

¥

T

e

)




Ex11.6

Differentiation Ex 11.6 Q1

Here,

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

Squaring both the sides,

y?=xty

Differentiating it with respect to x,

ay ay
D gt b
ydx +dx
ay
— 2y -1)=1
c"x[y )
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
dx_(Zy—lj

o‘_y= Siny

dv  1-2y



Differentiation Ex 11.6 Q3
Here,

¥ = Jogx +,‘|'Iogx +.Jlogxy + .. toeo
¥ = ,ﬂogx + ¥

Squaring both sides,
w2 =logx +y
Differentiating it with respect to i,
dy _ 1,y
aw X dx
ay 1
ey —1= =
a‘x( Y ] x
Differentiation Ex 11.6 Q4

Here,

V= \([tanx + Jtanx +~ftany +...t0 e

Vo= gtanx +y
Squaring both the sides,
y2 =ftanx +y

Differentiating it with respect to x,

z—i(Ey -1 = sectx
dy sectx
dx 2y -1

Differentiation Ex 11.6 Q5



Here,

, (sinx)fsinx)[’““r"

¥

= Vo= lZsim()}r

Taking log aon both the sides,
logy = Iog(sinx)y
logy = y (logsinx)

Differentiating it with respect to », using product rule,

1 dy a : —
— = =y —(logsinx)+logsiny =L
v oy ydx( 2 J+log ax
lay _1 i(sinxjﬂogsinxd—y
W Sins Gy dx
d_y[i—logsinx]= 4 (cotx)
A |y sinx
d_y[l—ylug5mx]=ymtx
ax ¥
dy vZeotx
ax (1= logsin)
Differentiation Ex 11.6 Q6
Here,
~ (tann P

¥
¥ [tanx)y

Taking log on both 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 dy

— Lt logt -
ydy  fanx dx(anx)+ o8 anxdx

d_y[l - IogtanxJ = ety
¥ tanx

) =2y,
ax Jox tan[%] 1—y'°9ta”[%]

2, 5he

v : 1({1-ylogtani)
2(1)”
-0
=
. [tanTJ
(5, -2 )= (=)
* =y = (1"
=y=1

Differentiation Ex 11.6 Q7



Here,

W = L

Vo=l W
ay _a‘u+dv aw

g S, E LAY -]
dy dv dy d (j
o -
Were w=e" ,v=x% w=a"
o .
Mow, w=g" ———(ll)

Taking log on both the sides,
logx = Ioge”'.
logx = %" 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 o x,

L4 ERR
logx @ (logx)=e o (Iong+lagxdx {e )
1 1gu &°

— - =" _+¢&" logx
logx 4dv

x
i _ 4logx [e—+e’r Iogx}
ax x

=] P e* x

— = - | —[ A
- = x {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,

1 gv ot

—— =g
Woay U

Q_|Q_

[Iong+logx%{ee‘)

lav e [ L] IDgxee‘ i{e*)
Woay X ax
av o 2t _x
E=v[e — | +logxe® e”]
Z‘,—;— xe'. *o [= + 2% logx] ———(B)
{sinx using equatian[4)}
Mo, w=e"f -]

Taking log on both the sides,
-
logw = loge®
logw = x*" loge

logw = x*" - [ i)

Taking log on both the sides,
loglogw = logx*"

loglogw = »® logx



Differentiating it with respect to x,

-] 9 e
Iogwdx(logw)—x deDgX)HDngx(X)
1 (1ydw . (1 et
mgw[ﬂa‘” (;J*'Dge”
G'l—l"'f='.*.flol.:Jl.J.f[xe'l+e|cn;4xxe'1]
ax
C;—i g (1+elogx) -=-(C) {Using equation (v}, [vil}

Using equation [&),(8) and (C) in eguation (i},
® * x
o‘_y= ex..xe [e—+e’r I|:|g|}<]+xe.nee [i +&" logx]
ax X x

+f5-xm‘.x’(.xe'1 (1+elogx)

Differentiation Ex 11.6 Q8
Hereg,
V¥ = (msx)[c"s")[m:'_-
W= (l::sz)JI
Taking log on both the sides,

logy = Iogl:cn:lsx)}r

logy = ylog{casx], {since loga® = bloga}

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

1ay a oy
=y —log(cosx) +logeoosx ==

¥ dx v 9 J+les dx
id_y=y L i[cnsx)ﬂogcosxd—y
v oy cos x ) d o
d—y[i—logcost - [-sinx)

ax \y Cosx

S_i[l— v Iigmsx] -y tanx

ady w2 tanx

o {1-ylogoosx)



Ex11.7

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, d_y =1 E= !

dg  dx  2at t
dt

Differentiation Ex 11.7 Q2

Herge,

x = &[(8+5in8g)

Differentiating it with respect to &,
Qx
=5

=5 (1 + CDS.S') ———(i)

and,
y=a[l-cosg)

Differentiating it with respect to &,

ay _ (8 +s5ing)

ag

qy . .y
$=asm8 --={ii)

Using equation (i and (i},

ay
dv _ g8
gy dx
)
__asing
N a(1-cosg)
2 sing cosg Since, 1- cosé = 2sin®
-2 2
25infs 2sing CDSS=Siﬂ9
2 2
_dy  tan#
Tdx 2

Differentiation Ex 11.7 Q3

Here x = geos fand y = bsin &

Then,
s (acosf)=—asing
—_—=— g)= &
dg de’ g
o dl'b:in"" beos e
Sk B )= &
dg de* !
dv  ga  beoos@ B
=8¢ " - t
de & —asing =iy
dg

Differentiation Ex 11.7 Q4




Hereg,

x = 3e° (sing - cosé)

Differentiating it with respcet to &,

ax _ a[e" i[sina— cosg) +(sind - cos Sji{e")]
fef=] dg [el]
= a[e" (cos@ + sind) + (sing - CDSQ)E‘"J
ax a .
5" a[ze Sln.S'] --=[i

and, p =3e” [sind +cosg)

Differentiating it with respect to &,

as ae
= a[e" [CDSS - SinS) + [SinS + CDSSJE"J
ay

- 5[29‘5 Cos 5'] -—{ii)

dy g . . d
kA a[e" —(sing + cos &) + [sind + CDSQ)E[E")]

Dividing equation (i) by equation {i},

z;:g ) a{Ee" CDSS}
ax a[ze" sin 6')
a8

c"_y =cotd

dx

Differentiation Ex 11.7 Q5

Here x = bzin® fand y = acos’ 6

Then,
-8 d-.-:n-. VB i 1 ok
F=F|Dﬂﬂ &) =2bzinfcozb
= o
& _d; 2 41 P
E‘-:=F|czcos-u:-=—lacosusmu
= o
. &y _ ds _—lacosdsng __a
dc @& 2bsinBcos8 ]

Differentiation Ex 11.7 Q6

Here x =a(l-cos@ Jand y =a(#+sin8)

Then,

%=%[a[l—co&ﬁ}_l=a[5i.nﬁ}

[ [~ =

& d[al'”+5i.n”‘_l a(l+cosd)
=— & g 1= )

a5 de < :
e _a(l+0)
T & g(ung) |, a

Differentiation Ex 11.7 Q7



Here,
+ —+
oD hEn
2
Differentiating it with respect to ¢,

dn _1[d e, D (o
E_z[dt‘e}J'dt[e ”
= l[et +e~ i(—f)]
2 adt
2 -e) -y ()
gt -
And, y = 5

2y ol i(ef e
2 ar

%[et -t % {e‘t”

Do Lot et} =a i

Differentiation Ex 11.7 Q8



Here,
_ 3at
1+¢2

Differentiating it with respect to ¢ using quotiont rule,

e _{1+ tz}%ﬁaf) - 3&t%{1+ 2}

ar {1”2}2

[ [1 + rz) (23] - 3at(2t)

[1+ r2)2

35+ 3at° - Bat®

[1+ rz]z
_|3s- 3at?
[1-7)
- = [1 - r2} _
at [1+ t2)2 0
z
And, Y o= %

Differentiating it with respect to # using quotient rule,

o -[1 + tz} % {3ar2) - 3at? % {1 + tz)

dr '1+ tz}z

dy _‘1 + %) (Bat) - (32t7) (21)

at {1+ tz)z

Eat + 6at” - Gat”
{1+ r2)2

ay Gat

at {1+ fz)z

—1ii

Dividing equation (i} by (i),

d

Eﬁ= fat {1+f2)2
g_’; (Lee?)’ 33f1-t%)
dy 2t

dx  1-t7

Differentiation Ex 11.7 Q9

The given equations are x = @(cos@+@sind) and y = a(sin @ - GcosF)

thy [ d 1 - 1 . { -
Then, % =a| < cos@ + -~ (Osin@)|=a —sind+0 < (sin@)+sinf - {0)
a0~ | de o a6 o
al-sin@+@cosf +sind] = allcosd
dy 1 | ]

d, . d T [ d d
= ¢t sind ) - feos@) | =al cos@—~40 2086} +cosd - &
r[{m{ )= 0?0 [ ’ g (0s0)+cost-25(0)

do de . I J
-:tlt‘nh‘ 4+ Psin @ - cos :’.-‘J
=alflsinfd
( dy \'5
Cdy L6 ) _aflsing
Uy (dx)) afcosf
\da |

tand



Differentiation Ex 11.7 Q10
Herge,
=g (9 + EJ
g

Differentiating it with respect to & using product rule,

dy 4 d 1 17 d ¢ .
%—e d9[9+9]+[9+9]d9[e)

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

/A - I PP A PPN R
gg ° de( 9J+(8 a)ds'[e }

— (il

ady I (-g*+8%+0+1
R I g2

Differentiation Ex 11.7 Q11



Here,
2r

N o=
1+¢2

Differentiating it with respect to ¢ using quotient rule,

dy [[H rz]j_r(zr) - 2r;_t[1+ tz)]
-

[1+ t2}2

. -[1 +t?)(2) - 2t(2t)]

{1 + r2)2

-2 +2t% - 48
_ [1 + t2]2

_| 2-=? ]
_[1+r2}2

dx 2 {1 - tz)

dr [1+r2]2

1-¢2

And, y=——
1+¢2

Differentiating it with respect to ¢ using quotient rule,
g -‘1+t2)j—f{1—t2}— {1— tz)%[urz}
¢ (1 + t2)2

. -[1 + rz} (-2¢) - [1 - tz) [2(‘)]

[1+ t2)2

_ _—zr— orF - ap g a?
{1+ rz]z

| (i
ar _‘1+E‘2)2] ( )

Dividing equation (i} by (i},

dy 2
£= _ {1+E‘}
ax Y P
2 r} 21-7)
-z
1o
d ) 2t 14+#2 2t
By __F SICI‘TE,£= 5 % + 5= 5
dx v 1+t2 1-t% 1-t

Differentiation Ex 11.7 Q12



Here,

X = CDS_]'[

e

Differentiating it with respect to ¢ using chain rule,

qt [ 1 JQG"E’ ,\|r1+f2
L= z
1+
=] -1 a %
- E[ut]

Jl-ﬁ 2(1+t2]g

1
ES

- ~(2t)
ML+tZo1 2{1”2)5

e B
u’t_zx{lnz}

dx ! --—(i)

E 1+ #2

Wow, V= sin'l[

1
)

Differentiating it with respect to ¢ using chain rule,

@y 1 df 1
dt | _ i at V’1+t2
(1I|1+f2)2
1
{1+t2)§ -1 o 2
= — |1+
\'rl+t2—1x 2[1+r2)§_ dt{ ’ )

oy L 3
B 2Jr_2{1+ rz] (=)

de =l —{ii
dt [1+r2} (1)

Dividing equation (i) by (ij,

3:5;= R [1+t2]
ax (1+t2}
ar

w7
=1

dy
a—l

Differentiation Ex 11.7 Q13



Here,
1-¢t®

e G
1+t2

Differentiating it with respect to ¢ using quotient rule,

ax _|:‘1+tz}%{1—?2}—[1—t2)%{1+t2}]

dt (1 + t2]2

i {[1 + rz} (-2¢) - [1 - tz)[zt)]

[1+ t2)2
_|-et-aroor e a?
{1 +r2}2
ax -4 i
E'[[mzf] ’

2t

And, y=——
1+1¢2

Differentiating it with respect to ¢ using guotient rule,

dy -(1 + rz]j—r(zr) - (2t) % [1+¢2)
at (1+ t2}2

dy _[1 + rz](:z) - (2¢) (zr)]

dt _ 1 +r2}2
) _2 +2#7 - a®
| ‘1+t2]2
gy _ 2(1-+2} i
dt [1+ t2)2

Differentiation Ex 11.7 Q14
Here, x= 2cosB — cos20



Differentiating it with respect to 8 using chain rule,

ax : : a
=2 g)- |- 28) — |28
% [-sing) - [-sin :]d.S'l:)
= -25inf +2s5in28

% = 2(s5in28 - sing) -=={i)
And, y =2sin8d-s5in28

Differentiating it with respect to & using chain rule,

dy . @
e 2c0s 8 - cos 2669{29)

= 2co0s8 - cos28(2)
=2C058-2cCos528

%= 2(cos 8 - cos 26) (i)

Dividing equation [ii) by equation (i),

dy
a5 2(cos8- cos26)
dx  2(sin28 - sing)
[=C]

_ £0s8 - 0s28

"~ sin2e- sing

_2sin S+2&] g-28
dy 2

decanc
)
S
() ()
2
=
2o co(2)

Differentiation Ex 11.7 Q15

Since, sind-sing = 2:::5[

cosA - cos8 = —25in[

A+8

A

]sin

+8

Jﬂn[

)

A-8

)



Differentiating it with respect to ¢ using chain rule,

at  dt

a
cesZ E[cos at)

ax _ d ecos&}

=g
_ cosdr ¢ 2fizt
=] (- sin )a‘t( )
= -sin2e™* (2)
d_}; = -2 5in 2te -—(iy
and, y=eg ¥

Differentiating it with respect to ¢ using chain rule,

at gt

= gfinE % [sinzt)

dy _ d {esin?t)

= gfin® (oos2t) ir (2t)
= gfinE (cos2t)(2)

o‘_y= 2cos 24 N - {ii}
at

Dividing equation (i) by (i},

dy .

g _ 2eoos 2iesinZ

ax  _2sinze™iE

ar

dy _ ylogx Since, x = 6% = logx = cos2t
ax xlogy y=e"% = |ogy = sinzt

Differentiation Ex 11.7 Q16



Here,
¥ =cost

Differentiating it with respect to ¢,

E=E(Costj
Z.—);=—smt --=i)
and, y =zsint

ay :

E = E (Sln t)

dy -
A + .
— cos iii)

Dividing equation (i) by (ij,

ay
E_ cost
G'_X_ -sint
ar
|:""—J'{=—|:|:|‘ct‘
dx

ay _ L

dx
Differentiation Ex 11.7 Q17



Here,
1
X = a[r+—}
t

Differentiating it with respect to ¢,

dx_&d t+1
atr Carl ot

s (i)

Dividing equation (i} by (i},

a

i;=&[t2+1}x #2

i e aft?-1)

at

c"y_t2+1

dx 2.1

dy  x . X a[t2+1) ¢ Pl
ax ¥ s LT xa{t2—1}=[t2—1]

Differentiation Ex 11.7 Q18



Here,

. _1[ 2t ]
X = sin 5
1+¢

Put t=tané&

. _1[ 2tang ]
X = sinT | ———
14 tan<&

sinlt (sin28)

=28 Since, sinZ2x = 2ta7n,:i|
1+ tan<x
X = E[tan'lt:] [Since, t = sing]
Differentiating it with respect to ¢,
Fne —{)
[=E A
O,
4 2r
¥ = tan [ ]
1_¢2
Fut t=tang
2tang
v = tan™! [—anz ]
1-tan* &
= tan™! (tan2a) Sicne, tan2x = Etain;(}
1-tan“x~
=28
_1 .
y=2tan" ¢ [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

Yy
ax

Differentiation Ex 11.7 Q19

The given equations are ¥ = —p——
g q Noos2t Yeos 2t

. de d| sin’t
Then,—=—| ——
dt di| eos2t
| 1. 4. d
Jeos2r - (snff]—sm - Jeos2t
cos 2

T a2, o . 3 1 d
eos 2 -3sin’ - !{:-sm.f}—mn tx ———.—(cos2t)

af 2aJeos2r dl
cos2t
e sin i . .
3Neos2i-sin” feost —— {=2sin2r)
_ 2+/eos 2t
cos 2¢

~ 3cos2isin’ Feosi +sin’ 1 sin 2

c0s 28 cos 2



dv d cos’ {
dr df +Joos 2f
. JJcos 2{.%{005’ J‘)—c-ss‘1 t- %(q‘cc—sZr)

cos 2/

213 — 2
Jeos2r.3cos - (cos.‘) cos' 1. 2.",_ d{(cos r)

cos 2t

3 s2t.cos’ t{—sint)—cos’ 1+ -2sin 2z
o costt(—sini)-eos - o (2an2)

cos 2t
—3cos2¢.cos’ f.sini +cos’ #sin 24

N c0s 21 -+/eos 2t

dy
dy [df _ ~3c0s2t.cos” £.sinf +cos’ tsin 2
oy [a‘x 3cos2isin’ 7 cost +sin’ 15in 2

~3c0s2f.cos” 1.sint +cos £ 2sins cost )
3cos2rsin® reost +sin’ £ 2singcosr)

sini cosr[—BcosQr.c&sr +2cos’ r]

sint cﬁsr[BcesEt sin{ + 2sin” r]
[-3(2c032 1 =1)cost +2cos’ rJ
[3[] - 2sin? F]sin.‘+25in3 ::l

_ ~dcos’ 1 +3cost
"~ 3sin/—4dsin’
— 08 3t
sin 3t

=—cot3f

Differentiation Ex 11.7 Q20

[cos2t = (2-::03? /- 1),

| cos2r = (1-2sin’ r)

[cos3r = 4cos’ 1 —3cost

| sin 3/ = 3sin/ —4sin’¢

’}



Hereg,

Differentiating it with respect to ¢ using chain rule,

dy _d [a[‘*ﬂ}

gr ot
.
= [+t]xlogai[t+l]
adt t
el
d—y=a{ +t]xloga[1—ti2] ———[ii)

at

Dividing equation (i) by [i,

Differentiation Ex 11.7 Q21



Here,
‘s 1+#2
1-¢t2

Differentiating it with respect to ¢ using chain rule,

o, ‘1+r2}%{1+r2]— {1+t2)%{1—t2)

o o)

(- et) - {1 e B) -2)

(-7

- ot 2?4 2t 2rF

(o)
ay 4at .
dt - {1— r2)2 )
And, vy = 1?22

Differentiating it with respect to ¢ using quotient rule,

a [1-# %(tj—t%(l—tz}
dt {1—t2)2

. [1- rz) (1)~ ¢ (-2t)

_ (1-e7)°

_o|1- 2422

-

dy 2 {1+ %) L
@ ) v

Differentiation Ex 11.7 Q22

It is given that, p =12(1-cos¢).x =10{¢—sin¢)

dy  d . d . ]
So—= 10 —sins) | =10- t=sint)=10{1-cosr
di a;[ ( )] at ) =10(1-cosr)
dy  d X . d . .
= 12(1-cost) |=12- l=cost)=12-| 0=(=sins) |=12s5in¢
dt ff.f[ { - {.f'f[ ) [ ( }] ?
4y ! !
- 7. 75N CO8
cdv [:.‘f.r ] _ 12sinr 77 =3 2 cos 2 6 cot t
T ey I . -
dx Ldm] 10(1-cost) 10-2sin? 52
dt 2

Differentiation Ex 11.7 Q23

Here x= a6 —sin &) and y = a(l+cos8)

Then,
%=%[a[ﬁ—sinﬁ‘,-_l=a|'1—c056';-
& (o} g i 5
a dr . g St
d—:=;[¢l‘l+co5ﬁ:-I=a|\—sm§‘,-
e} [} i d
N T ]
—asing | __ M3 T

&
5.

SR

al'l—cosﬁ‘,-L_,
E)

Differentiation Ex 11.7 Q24



Consider the given functions,
x=asin2t (1 +oo0s2t) andy = b cos 2t (1-cos2t)

Fewriting the above function, we have,
x =a&sin =t +§sin4t

Differentiating the above function w.r.t 't, we hawve,
Z,.—); = 2a00520 + 2acos 4. (1)

v =b cos 2t (l-cos2t)
v =b cos2t-bcos?2t

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

W _ _3sint+ 6oos?t sint....(1)

at
y = sint {3 - 2 sin’)
v = 3sint - 2sin°t

i—i =3cost - 6sin®toost.. (2]

j_j; = [%]ﬁ[i_ij ....[From equations (1) and (2]
_ 3cost -6sin®tcost
-3sint + 6oos“tsint
3cost|:1— 2sin2t]
- BSiI"lt{QCOSZt— 1]

(1-2(1- cos®t))

= coté
[2coszt—1}
= cotf
ay T
] L
axls CO4

Differentiation Ex 11.7 Q26
"o 1+logt v = 3+ 2logt

Il

t* t
1
2= ]-[1+logt)(zt
dx (t] (1+1egt){ )_t—2t—2t|ogt_ _Zlogt -1
dt t B i = =
2
t| 2] - (3 +2logt)(1
dy _ (t] (3+2logt)( )_ 2-3-Zlogt -Zlogt-1
dt_ t2 B t2 - t2

dy  -z2logt-1
d_\,f=$= S t
dx  dx -2logt-1

dt 2

Differentiation Ex 11.7 Q27



¥=3sint-sin3ty = 3cost-cosat

d_>< =3cost-32cos3t
dt

W _ _sgnt+3sinat
dt
dy
dy _E_ =3sint+ 3sin3t
dx  dx  3cost-3cos3t
dt
When t = l
3
e . V3
—-3sin| = |+ 3sin -
o 2o(g)resn® B0
W3

dx 3(:05[ -3cos(n) BX%—B(—lj

)| =

Differentiation Ex 11.7 Q28

. 2t 2t
sinx = WJtam,f - e
= x = sin™? [1 fttzj and y = tan™* [1 fttz]
dx _ 1 ><2(1+t2:|-[2t)[2t)
dt \/ [ ot ]2 (1+ 2]
1- z
1+ €
dx 2
dt (1+t7)
dy 1 ) 2{1- ) - (2t)(-2t)
dt - 2 E
[ 2t2] +1 (l_tz)
1-t
d_y= z
dt (1+ tZ)
2
dy
d_y=E_ (1+t2)=1
dx  dx =




Ex11.8

Differentiation Ex 11.8 Q1

Let u=x2, vo= w7

Differentiating & with respect to x,
— =2x (i)

Differentiating v with respect o x,

av .
Y e — (i

Dividing equation i) by (i,

du
dw 2%
v ax?
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 = ma{1+;{2)
_ 1
T
au o 2x (i
ax {1+x2}
Let v = tan!x

Differentiating it with respect to x,

adv 1

ax 1+ x% g

Dividing equation (i) by (i),

d

i= oy ><(1+){2:]
'5"_"’ {1+X2) 1
dx

— =25
%

Differentiation Ex 11.8 Q3



Let U= (Iongx
Taking log on both the sides,

loge =Iog(logx)x
logu = xlog{logx) [SinceJ loga® = bloga:|

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

1du d ad
—— =x —log[logx)+logflogx) —(x
u dy ax 9(log) a{log jdx( j
1gu 1 d
Ja=x[@]a(lagx)+loglagx(1)
d—u—u £ [ +loglogx
v |logx Lx 9iRd
S—z= (Iu:ng];()Jr LD;X +|og|ogx:| -—={i}
Again, let v =logx
Differentiating it with respect o x,
av 1 i
i 0

Dividing equation (i) by{ii],

qu | e 1 logl
£= [Dng [Iogx +loglogx
dv T
ax x
flogx )" [1 +I0gxxloglagx}
qu logx
aw 1
X
Z:—t:= (logx)™ [1+logx xloglogx) <x

Differentiation Ex 11.8 Q4(i)



Let u=sinta1- %2

Put X =r0s8, =0,

u=-sint1-cos*e

u = sin (sin &) -—=i)
and, w=cosly ———[ii)
Mow, x < (0,1)
= cosd e(0,1)

= 5 [D,EJ
P

So, from equation {ij,

=20 Since, sin'l[sin8)=8if85 rz
22
u=rcosty [Since, cosg = x|
Differentiating it with respect tox,

du -1
dx

2 =i

1-x
From equation (i},

Vo= C:DS_1 X

Differentiating it with respect tox,

awv -1 .
v —1_;{2 [iv)

Dividing equation (i) by (iv),

du

E_ -1 1-x
d_l,/_ 4
ax
u _
dav

Differentiation Ex 11.8 Q4(ii)

1



Let b= sintafl - x®

Put X =rC0s8, =0,

u=sintyl- ms?e

u = sin™ (sing) =i}
and, w=cosly ———[ii)
Herge,

N e [— 1, Dj
= cosd e (—, 1E|)

= g e E,JT
2

So, from equation (i),
£ 3r

U=mr-8 [Since, sin [sin8)=ﬂ—5‘,6‘e(§J?J:|

w=m-oostx [Since, x = cos &

Differentiating it with respect to x,

d_u=|:|_ -1
dx 1- %%

And, from equation (ii),
w=rcosly

Differentiating it with respect to x,

awv -1 :
o (v

1-x

Dividing equation [w] by [vi)
qu

axw 1 1-x
N
ax

o _
dv
Differentiation Ex 11.8 Q5(i)



Let u = sin [4;(1.,!'1 - 4)(2)

Put 2x = Ccosd,s0
u = sin {2 % 00s G4yl - coszs)

= sim? [Zocosgsing)
u = sin (sin28) --=1i)

Let v = y1-dx? -~ (i)

Herge,

So, from equation [i},
. . . . 3
U=m-28 [Smce, sin~! (5|n9)=x—8|f6'e[g, il

t=x-2cost (2x) [Since, 2x = cosd ]

Differentiating it with respect to x using chain rule,

;E= n-p|—1 ;i(zx)
o 1—[2){)2 5
2
= 2
1- dx? &)
du___4 = i)
ax 1 ax®

From equation (iv)
gy —dw

ax 1 - 457
11
but, x -—— - —=
[ 2 2J§J

gy _ -4 (-]

X j1- 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],

du

ax _ 4 1- dx?
dv o oax? o
ax

gu 1

dv  x

Differentiation Ex 11.8 Q5(ii)

| I



Let u = sin (4;(1.1'1 - 4x2)

Put Zx = cosé, s0
u=sin? [2 = o561 - cos? 9)

= sin™? (2 cos@sing)

u = sin™ [sinza) -]
Let  w=+4l-4x® -—-{ii)

Here,
w53
222
1
= Zxv el —,1
[24'5 ]

= CDSS‘E[

7
= 95[0&]

So, from equation (i)
u=28 [Since, sif? (sing) = &, ifee{—g,g:ﬂ

w=2cos? [2x) [Since, 2x = c0s8]

Differentiate it with respect to x using chain rule,

du - a
2| e
~ -2
) [Jl- 42 (2)]
gu _ -4 —(¥)

dx fi- ax?

Dividing equation [v) by (iv],
Qu
O -4 1- 4x?

Ed
A
ax

du

L
av X

Differentiation Ex 11.8 Q5(iii)



Let u = sin [4;(1.,!'1 - 4)(2)

Put 2x = Ccosd,s0
u = sin {2 % 00s G4yl - coszs)

= sim? [Zocosgsing)
u = sin (sin28) --=1i)

Let v = y1-dx? -~ (i)

Herge,

So, from equation [i},
U=m-28 [Since, sin~! (Sin9)=ﬂ—8if|‘5'e|:g,
t=x-2cost (2x) [Since, 2x = cosd ]

Differentiating it with respect to x using chain rule,

du -1 a

— = 0- 2| | (2]
ax |'1_[2X)2 ax
2
- 2
1 dx? )
du___4 = i)
ax 1 ax®

From equation (iv)
av —4x

ax 1 - 457
11
but, x -—— - —=
[ 2 2J§J

gy _ -4 (-]

X j1- 4(-x)?

dv_ -
X 1 - 4x®

Dividing equation (i) by (vil],

au

dx _ 4 x-\lll—4X2
v fioax? 4
ax

cu_ 1

av x

Differentiation Ex 11.8 Q6

14+x2-1
Let u = tan™ [7]
ks

Fut X =tang, zo
1+tan®e-1
o=
T tane
1

secd -1
tang

1

1- CDSS]
= tan™

sing

e
{ 2sin’g
et

= tan
= tan~
z sms cos g

5
| e—



= tan

u = tan™! [tan SJ —0

And,

Let Vo= sin‘l[ 2x 2]
1+x

; _1{ 2tang J
=sint | —————
1+tan®s
v =sin! [sin 28) - {ii)

Here,
-lexw <l
= -l<tang <1
e —=(A)
4 4

So, from equation [i),

Since, tan (tand) =2 if 3« {—%J gﬂ

tan™! x [Since, » = tang]

Differentiating it with respect to x,

du_1f 1
dr Zl14x?

=T 1
dx 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),

ds :
I PR o)
av 2[1+x2] 2
ax

au

1
av 4

Differentiation Ex 11.8 Q7(i)



Let

Put

And,

Let

Herge,

So, from equation (i),

Let

Differentiating it with respect to x,

Differentiating it with respect to x,

Dividing equation (i) by [(iv),3

u=sin? (2)(-\;'1— xz)

X =15ind, so

u = sin? (2 singfl - sin® 5')

= sin? [2singcosd)

u = sin? (sin2g)

u=2g

u=2sintx

dqu - 1
dx 1
du___2
o 1 X2

awv 1,

ax 1-x

du
dxie 2
dv o Ji-
ax

du s
dwv

2

{Since, sec!y = cos! [ln
x

— i

Since, sin~! [sindl =8, if 8 e [—

[Since, x =sing]

—~(iii)

T
2

o

[Sinc:e, cos? (cozd) =8, if 8« [D,x]]

Since, ¥ =s5iné
[ ]

——(iv)



Differentiation Ex 11.8 Q7(ii)

Let U= Sin'l{zx-\ll—xz)

Put X =5ind, so
u=sin? (zsins-\ﬂl— sinze)
= sin? (2 sind@cosg)
u=sin? (sin2g) -—=(i)
And,

Let v

1
n
i}
9
i
TR
[
1 =
e
[
So ol

= cos'l[ L ] {SinceJ sec’ !y = cos? [iﬂ
secd M

cos 5] -—={ii)

: 1

= sing = [ 1}
= =R £J£
4 2

So, from equation |i],

u=28 [Since, sin'l[sin9)=9, ifee{—g,%ﬂ

w=2sinly [Since, x = sing]

Differentiating it with respect to x,

o [__lsz] ()

From equation (i)
v=0g [Since, cos (CDSS) =3, foe [DJ :r]:|

v=sintx
Differentiating it with respect to x,

av_ 1
dx 1- 2

=]

Dividing equation (iv] by [w],

au

E_ 2 1-x
d_v_

ax

du

R
awv

Differentiation Ex 11.8 Q8



Let U= (Cosx)g”

Taking on both the sides,
logy = Iog(cosx)sm

logu = sinxlog(cosx)
Differentiating it with respect to x using product and chain rule,

1 gu .
—— = 5INX

—(logoosx ) + 1o CDSXi Sinx
oy G"X( E ) E o‘x[ )

]i[cosxj +logoosy (cosx)

tau sinx
uoax cos x ) d

S—i = 4[(tanx) % [—sina ) +loglogar x (CDSX)]
Z‘E = (msxjsm [cosxlogoosx - sinx tanx ]
i

Let v = [sinax]

Taking log on baoth the sides,

logw = log (sir‘uxjms;r

logw = cosx log(sinx)
Differentiating it with respect to » using product rule and chain rule,

19 cosx i[Iog sinx)+logsinx i(cosx)
v odx ax e

E——cos;{[ ]i(sinx)ﬂo sinx (- sinx)
vy sina ) d 4
—— =v[cotx [cosx) - sinxlogsinx ]

mosx [cotx {cosx)-sinxlog Sinx]

dw .
v [sinx

Dividing equation (i) by (i),

A [casxjsm[cosxlag cosx —sinxtanx]

dv (sim{)msJr [CDtX (cosx)- sinxlogsim{]

Differentiation Ex 11.8 Q9

—- (il



Let U= sin‘l( ex 2]
1+ x

Put X =tang,

) _1{ 2 tang ]
u=sin | ————

1+ tar? e
u = sin [sin2g) -—=i]
2
Let v =caos™? [1 _X2]
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 eguation (i),

u=2g Since, sin‘l[sin9j=9, ifee|-Z X
=
_1 . Ed
u=Z2tantx Since, ¥ = tanE
Differentiating it with respect fo x,
qu 2
— = -=={iii]
dx 14 x”
From equation (i},
v =208 [Since, cos? (CDSS) =3, ifge [DJ :r:|:|

w=2tanx [Since, x = tang]
Differentiating it with respect to x,

av_ 2
dx 142

Differentiation Ex 11.8 Q10

— (v}



Let  w=tan” 1[

Fut = tang

= i l+tang
1-tand

tan 7 + tan&
= t
arm ne

v=2 tant (ax) [Since, tan = ax]

=T
4

Differentiate it with respect to x using chain rule,

[T} 1 a

=0+ 2—(5»()

o4 1+ (ax] o

e ~()
g 14322

o,

Let wo= 1+ %2

Differentiating it with respect to » using chain rule,

av _ 1 a 7 2
7 e )
1 2

= [23%w
21."1+a2x2[ }
av a2

dx 1+ 352 )

Differentiation Ex 11.8 Q11



Let U= sin'l(zx-\l'l—xz)
Put ¥ = s5ing,
u=sin? [Esins-\}l— sinze)
= sin'1(2 sinemssj
U= sin'l(sin 28)
Let Vo= tan'l[ al ]
1.|'1—x2
_ tan‘l[ sing }
Yf1-sin?a
. tan‘l[smg]
cos&
v = tan! (tang)
Here 1 < o 1
) 2
= 1 < 5ing < 1
2 2
=

So, from equation (i},

u=2
u=2sinly

Differentiating it with respect o x,

i 2

o 1- %%

From equation [ii],

Differentiating it with respect to x,

av 1

dx 1- %7

Dividing equation (i) by [iv)

au

@ _ __2

G‘_V = k4
ax

g
dw

Differentiation Ex 11.8 Q12

— (il

{Since, sin'l(sin.‘?) =48 ifde [—ﬂ,iﬂ
202

- {iii}

Since, tan'l[tan.S'):SJ ifoel-2,2
22

[Since, » = sing]

—[iv)



Let u=tan‘1( ex ]

1- 5%
Put N =tang, so
2tang
u=tan! {—2 ]
1-tan* &
U = tan™? (tanz5) -—=i]
2
let  v=cost|t Xz
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™! (tand) = &, ifSE[—g,%ﬂ
w=2tantx [Since, x = tand]

Differentiating it with respect fo x,

qu 2 T
E' 1+ 52 (m)

From equation (i},

v=0 [Since, cos? (coss) =8, if 8 [0, :r]]

we=2tanlx [Since, x = tand]

Differentiating it with respect to x,

v 2 .
ax 147 )

Dividing equation (i) by {iv),

Differentiation Ex 11.8 Q13



x =1
Let u=tan'1( ]
X +1

Put X =tan&,so

o _pises (tan.&? - 1]

tangd +1
tang - tans
= tan™ n
1+tang anax
w=tan!|tan|a-Z -—i)
4
1 1
Here, —-—<x< =
2 2
1 1
= -—<tang <« -
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
4
Differentiating it with respect o x,
av__ L __g
e 1+x°
v _ 1 — (i)
dv 14 x7
And,
Let v = sin~! {3}{ - 4x3)
Put X = 5in&, s0
v = sin! {35in8— 4 sin® .5'}
Vo= sin'l(SmSQ) -—-{iii)
N o, —l«cx < =
2
= —l< sin.‘5‘<E
2
1
= -——< & =
a] [&]
So, from equation [iii],
v = 38 Since, sin'l(sin8)=8, ifQE[—%,
w=3sintx [Since, x = sing]

Differentiating it with respect o x,

L -
ax a2

Dividing equation (i) by {iv),

qu =
£= 1 >(1—)(
dv 14x’ 3
ax

du  W1-x?

dv 3[1+x2}

a3



Differentiation Ex 11.8 Q14

Cosx
Let u=tan™! {—]

1+siny
coszx_Sinzx
= 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
=tan_1 #
Ccosx | siny
+
2 2
[cosx  sinx
2 _ 2
COSX  COSX
= tan™! | 2 2
COSx  SiNX
2 _,_¢°
COSX  COSN
L 2 2 |
1_tanx
= tan™! 2
tanx
1+
L 2
[ tans  tanx
etan i —2% 2
tans tanx
1+ *
L 4 2
= tantan[ 2%
I 4 2
rooX
Us=—--=
4 2

Differentiating it with respect to x,

d_u=g_[l]

lel's 2

[T} 1

—=-= -—={i
[=2's 2 U

Let v =sec iy

Differentiating it with respect tox,

ERRN v —

Dividing equation [l) by (ii),

au

dx 1 xfx®-1
Ox _ _Z 0¥ -
G'_V 2 1

ax

c"_u_ . ]

agv 2

Differentiation Ex 11.8 Q15



. 2
Let U= 5|n'1( 2]
1+ x

Put N=tangd =& = tan'lx,su
: _1( 2tan&g ]
U=sinT | ————
1+tan*&
w = sin™* {sin 28 - (i)

Let  v= tan‘l( 2x 2}
1-x

_1( 2tan g ]
= tam | =22
1- tan®g
tan™! (tan2g] -—={ii)

A
1]

Here, -1l<x <1

= -l<tang <1
= —£<8<£
4 4

So, from equation (i),

u=28 Since, sin'l(sin.‘?):s, if.&?e[—g,g:ﬂ

Stan~lx

o
]

Differentiating it with respect to x,

au 2
s = m ———(lll)

From equation (ii) s

v =28 Since, tan'l(tan8)=9, ifee[—%,g]]

Differentiating it with respect to x,

dv __2
dr 1+x°

—={iv)
Dividing equation (iii) by [iv),

aqu
o 2 1+x
kY
L P 2
ax

au
dw

Differentiation Ex 11.8 Q16



Let  w=rcos! {4x3 - 3x]

Put N=rCos8 = 8= cos'lx, S0

u = cos™? {400536‘ -3 CDSS‘}

u = cos™? (cos3a8) —=(i)

1 -2
Let v = tan™! [—]
ks

- tan! 1- cost g
cosd

tan! sing
cota

v = tan™! (tan&) —={if
Here,

1

—cxal

2

1
= — <058 <1

2
= D<8<£

3

So, from equation (i),

u= 39 [Since, cos ! (CDSS) =4, ifde [D,JT:H

SJcos iy

o
1]

Differentiating it with respect to x,

[T} -3

v —1_X2 -=={ii)

From equation [ii],

V=g Since, tan‘l(tan9)=& if g« —1,1
2 2

Vo= CO5 "X

Differentiating it with respect to x,

LA (i)
ax 1- 572
Dividing equation (i) by [iv),

au

B _ |3 | d-x?
a‘_v_ 1-x% 1
iy

H_q

o il

Differentiation Ex 11.8 Q17



Let 4= tan”

=

Put x=c059:>6'=sin'1x, =0

u = tan™? [75"19 ]
Wl-sin®a

- tan! sing
cosg

U= tan'l(tan )
And,
Let v o= sin'l(zxu‘l—xz)
v = sin [2 sins-\‘l'l— sin® 6')
= sin‘l(z sin & cosg)
Vo= sin‘l(ginzej
Here —i<x < i
R 2
= 4 < 5ing < 1
2 2
= T iet
4 4

So, from equation (i},

=g
ot
u=sinx

Differentiation Ex 11.8 Q18

Let u = sin™ (-.l'l - XQ)

Put N o=rCosd :>8=035'1st0

u=sin? [sing)

And,

Let v = cot™! [—

n
(9]
[}
=]

1
L
F——
=
[ ()
g
m || o
[5)
1 5]
A ——

v = cot™! (cote)

Here, D«x <1
= 0« oos@<1
= Deo<l

2

So, from equation (i),

U =Ccos "N

Differentiation Ex 11.8 Q19

——ii}

{Since, tan~! (tang) =4, ifoe [—%,%J]

— (i

Since, sin! [sin8j=9, if2e —f,ﬂ
2 2



Let u = sin {Eaxs.lll - azxz]

Put ax = sind = &=sin"! fax)

u = sin {2 singnl - sinzs}
= sin'l{Esinecose}

U= sin'l(sin 28) =i

And,

Let wo= 41— % 2

Differentiating it with respect to x using chain rule,

awv -3y Ny
LA - -}
ax 1- 357
Here —i< ax < i
ok 42
= —i< Sin.S'«:i
N V2
= LA P
4 4

So, from equation (i),

u=28 Since, sin! (sing) = &, ifee{—g,g:ﬂ

= 2sintax

o
I

Differentiation Ex 11.8 Q20



1-
Let u = tan™? {—X]
1+ x

Put X =tand = &= tan'lx,so

= tan! 1-tan&
1+tang

tan

4
tanx

- tan&

= tan™?
1+

w=tan™! [tan {%— 9]] -0

Here, -1<x <1

tan g

= -l<tangd <1

So, from equation [i),

U= [%- SJ Sincae, tan (tan&') =8, ifege [—

t=Ttanlx
4
Differentiating it with respect to x,

v o (1
o 14 52

au 1 g
o Ten? )

And,

Let vo=l-

Differentiating it with respect to » using chain rule,

W Ll d
5_2 l_szdx[l X}
L1 (e :
5 2H
v -x
T === i)

1-x

Dividing equation (i) by (i),

du
T M N, e
dv {1+X2) it
dx

du  41-x2

v x{l+x2)

ral &
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