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EXERCISE 11.8

1. Differentiate x* with respect to x>.

Solution:
let u=x% and v = x°.

du

We have to differentiate u with respect to v that is find av.

On differentiating u with respect to x, we get

du d
o (2
dx dx{:X)

d
We know dx

du

o g2-1
= o 22X
- du e
=

x") = nx" !

2%

Now, on differentiating v with respect to x, we get

dv d
—=—(x%
dx dx
dv 3-1
rol 3x
dv
- — = 3x2
dx X
d du
oo B
We have dx
du 2x
v 3x2
du 2
Tdv 3x
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du 2

Thus, dv  3x

2. Differentiate log (1 +x2) with respect to tan™ x.

Solution:
Let u =log (1 + x?) and v = tan™x.

du
We have to differentiate u with respect to v that is find dv.

On differentiating u with respect to x, we get

du d
- _ 2
= = 3 log(1 +x%)]

1

d
We know a{lﬂg)ﬂ X

du_ 1 d
dx  1+x2dx

(1+x%)

Now by using chain rule, we get

du 1

#E 1+x2

[+ So)

d
—(x™) = nx" !

However, dx and derivative of a constant is 0.

du 1
— 2-1
=}dx 1+X2[[}—|—EX ]
du 1
ﬂﬁz 1+x2 [2x]
du 2x
Tdx 1+x2

Now, on differentiating v with respect to x, we get
dv 1
Tdx 14x2
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d du
g (u
w- B
We have dx

2%
du  T+x2
= — =
dv 1

1+ x2
du 2x
= —= X (1+x?
dv 1+x2 ( )
du 5
dv

du
Thus,a_zx

3. Differentiate (log x)* with respect to log x.

Solution:
Let u = (log x)* and v = log x.

du
We need to differentiate u with respect to v that is find dv.

We have u = (log x)*

Taking log on both sides, we get

Log u = log (log x)*

= logu=xxlog (log x) [ log a™ = m x log a]

On differentiating both the sides with respect to x, we get

d du d
I (logu) x - dx [x x log(logx)]
We know that (uv) =wvu’ + uv’

d du d d
= (logu) x o lﬁg(lcrgx)ﬁ (x) + xﬁ[lcrg(logx)]
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log0 =2 ~(0=1

W oe(losx) x 1 + [1 4 )]
= X = log(logx) X 1+ x |;——— (logx

1du X
== log(logx) + ?—{105_;}{)
But, u = (log x)* and dx { 0gx) =
1 du _ log(logx) + 1
{lﬁng“d OBLI0EX logx X X
1 du _ log(logx) + 1
(logx)“d ogliogx logx
du

1
S (logx) [lﬂgﬂogx) + @]

Now, on differentiating v with respect to x, we get

g = é{log:{)
dv 1
Tdx T x
E
ek
We have x

du (logx)* [lﬁg{lﬁgx) +1Gg ]

= E =
du

== x(logx)
du

= x(logx) _

log(logx) logx + 1

X

[ 1
_lﬁg(lcrgx) + @]

logx
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du x(logx)™

== logx [log(logx)logx + 1]
du
s = x(logx)*1[1 + logxlog(logx)]
E — x—1
Thus, & x(logx)**[1+ logxlog(logx)]

4. Differentiate sin™ Vv (1-x?) with respect to cosx, if
() x€(0,1)
(ii) X € (-1, 0)

Solution:
(i) Given sint v (1-x?)

— eir—l_{
letU=58ID""V1—X2 gndy = cosx.

du
We need to differentiate u with respect to v that is find dv.

We have U = sin™ty1 — x2
By substituting x = cos 6, we have

— ain-1 [T froaB)2
u=sin"*,/1—(cosh)?

= u=sin"1y/1 — cos28
= u = sin"'Vsin28 [ 5in2 + cos?0 = 1]
= u =sin(sin B)
Given x € (0, 1)
However, x = cos 6.
= Cos B¢ (0, 1)
™
= 0¢c (D,E)

Hence, u = sin"*(sin 8) = 8.
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= U =Ccos X
On differentiating u with respect to x, we get

du d
- -1
= dx (cos™x)
d
We know dx
du B 1

& Ve
Now, on differentiating v with respect to x, we get

dv d
_ — -1
= dx(ms X)

dv_ 1

.'.E— —l_X

-1 _ 1
(cos™x) = —

[R%]

du_

dv
We have,

=

1
du — JT—x2
dv 1

V1 —x2

=

(ii) Given sin v (1-x?)

— ain-1.7 — w2 _
let U = S 1—-%°3nd v =cosx.
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du
Now we have to differentiate u with respect to v that is find dv.

We have U = sin™!y1 — x2

By substituting x = cos 6, we get

u=sin"?,/1 —(cos@)?

= u=sin"1y/1 - cos28

= u = sin"* VsinZ 8 [ in?8 + cos?0 = 1]
= u =sin(sin B)

Given x € (-1, 0)

However, x = cos 6.

= CosBe(-1,0)
T
= 0c (E,T[)
Hence, u = sin"}(sin B) = m— 6.
= U =TT— Cos X

On differentiating u with respect to x, we get

du d
_ — _ -1
=~ (m—cos™"x)
du d d
o = -1
= = ix (m) dx{ms X)
2 (cos™1x) = ——=
We know dx " V1= and derivative of a constant is 0.
du _0 ( 1 )
= dx V1 — x2
du B 1
dx  {1—x2
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Now, on differentiating v with respect to x, we get

dv d
o -1
= dx(cns X)
_dv_ 1
Tdx o J1-x2
du du
e
We have dx
1
T __ 1
1—x2
du 1
R — — w2
::-dv— l—XEX( 1 X)
-du_
n o=
du
Thus, dv

5. Dif ferentiate sin~! (4;1:\/1 —4:::2) with respect to /1 — 422 if,

(i) ( S )

1) CE —_——, T =
227 24/2

(id) ( 1 1)

11) LCE .
242 2

(i) ( 1 1 )

it ) (@CE —_——y — T =

27 24/2
Solution:

(i) Let

u =sin~(4xv1 —4x2) p gv=+1—4xZ,

du
We need to differentiate u with respect to v that is find dv.
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We have U = sin™*(4xv1 — 4x2)
= u =sin~? (4:{41 — {2:{)2)

By substituting 2x = cos 8, we have

u=sin"?! (2 cosB,/1 — (cos E})E)
= u=sin"! (2 cosB 41— ('3059)2)

= u = sin"(2 cos 0 /sin? ) [+ 5in%0 + 05?8 = 1]
= u =sin"}(2 cos 8 sin 8)

= u =sin*(sin28)

1
. XE (— —.—,—.—)
Given 2427 242

cos8

X =
However, 2x =cos 8 = 2

cosB ( 1 1 )
2> —€|——=,—=
2 272 242

1 1
= c0s0 ¢ (_\/_E\/_E)
m 3T
Z’T)

m 31
E’?)

=}E}E(

=>29E(

Hence, u = sin"(sin 28) = t— 26.
= u =T — 2c0s {2x)

On differentiating u with respect to x, we get

du

d
_— = — — -1
%~ dx [t — 2 cos™(2x)]
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d d _1
- = E{:H) % [2 cos™(2x)]

dx
du

d d 1
- — = E{Zﬂ) - Eﬁ[cﬂs (2x)]

dx

We know dx {EDS x) = = w:z and derivative of a constant is 0.
du
= - ( )]
dx [ 1-— (EX 2d
du 2 rd
— = —{EX)]
dx 1 —4xzldx
du 2 rd
—_— = |2— (x)]
dx 1 —4xzl dx
du 4 d
== ®
X 1 —4x2dx
However, E( x)=1
du 4 L
= —=—""%
dx 1 —4x2
du 4
T 1o ax

Now, we have V= V1 — 4x?

On differentiating v with respect to x, we get

dv. d , ———
dx dx( 1_43)

dv d 1

- = _ s
=2 dx{l 4x°)z
We know dx x") =

l'l
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dv 1 1 _d
T av2ys 1 1 _ a2
= = 2(1 4x°)z dx(l 4x <)
dv 1 ird d
i1 avy5 | - 2
= dx 2(1 ) 2[d:-:{:l) dx(4x )]
dv 1 d d
-_ | — _ _ 2
= dx 241 — 4x2 [dx(lj 4dx{:x )]
a x") = nx*!
We know dx N and derivative of a constant is 0.
dv 1
- —=———[0—4(2x>1
x5 —1_4){2[ ( )]
dv 1 [—8x]
= —=———|-8x
dx 21— 4x2
_ dv_ 4x
Tdx o J1-—ax2
du du
ok
We have dx
I S
_du Jioae
dv _ 4x
VI—ax2
du B 4 V1 —x2
:’dv_ﬁfl_d‘xﬁx 4x
_ du B 1
Tdv x
du 1
Thus, dv x

(ii) Let

u= 5111‘1(4:{1..#1 — 4:{2) andV = V1 — ax?
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du
We need to differentiate u with respect to v that is find dv.

We have U = sin™(4xv1 — 4x2)
= u=sin"? (4:{41 — {2:()2)

By substituting 2x = cos 8, we have

u = sin~?! (2 cosB./1 — (cos B)E)
= u=sin"* (2 cosB /1 — {EDSBJE)

= u = sin"(2 cos8/sin?0) [+ 5in?0 + cos?8 = 1]
= u=sin"}2 cos  sin B)

= u = sin"3(sin28)

ve ( 1 1)
Given 242" 2

cos@

X =
However, 2x=cos 8 = 2

cosB ( 1 1)
= £ -
2 22 2

1
= c0sb € (— 1)
V2

=0¢€ (Ug)

T
= 20 ¢ (D,E)

Hence, u = sin™}(sin 28) = 26.
= u = 2cos 1(2x)

On differentiating u with respect to x, we get
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du d
- -1
= o [2 cos™(2x)]
du d
9 -1
= =2 T [cos™(2x)]
We know dx (l:crs X)=- V1- ‘cz and derivative of a constant is 0.
{ )]
[ J1— {Ex 2d
du B 2 [ d (2 )]
Tdx J1 — 4x2 ldx x
du 2 '2 d ( )]
= — = — — —
dx V1 — 4xzl dx X
du 4
= — ( X)
dx 1,#1 — 4x2dx
However, E{ x)=1
du 4 L
= —=——X
dx 1 —4x?
_ du 4
Tdx o (1T—4x2
E _ ax
We have dx  V1—4xZ
d E
w - ®
We know that dx
I S
_du T e
.
V- ax2

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

' RD Sharma Solutions for Class 12 Maths Chapter 11
m BYJ U S Differentiation

The Learning App

du 4 1—x2
= — - % | - —
dv V1 — 4x2 4x
du 1
Tdv x
du_1
Thus, dv  x

(iii) Let

u=sin™(4xv1 —4x2) p qv=+1—4x2,

du
We need to differentiate u with respect to v that is find dv.

We have U = sin™*(4xv1 — 4x2)
= u=sin"? (4){41 — {2:{)2)

By substituting 2x = cos 8, we have

u =sin~?! (2 cosB./1 — (ms[-})?)
= u=sin"* (E cosB 41— {'3059)2)

= u = sin"}(2 cos 0 V/sinZ 9) [+ sin?0 + cos28 = 1]
= u =sin"}(2 cos B sin 8)

= u = sin"}(sin28)

ce ( 1 1 )
Given 2" 242

X
However, 2x=cos 0 = 2

cosB ( 1 1 )
=5 —€|—z,———=
2 2" 232
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= c0s0 € (—

E(3TII)
=}E4,TII

3m
= 20 € (? ETII)

Hence, u = sin~'(sin 20) =

-

= u = 21— 2cos H{(2x)
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2n—26.

On differentiating u with respect to x, we get

du
o i -1
=~ & [2m — 2 cos™(2x%)]
du d d
o = -1
= dx{zn) = [2 cos™H(2x)]
du d
R _ _ -1
= 2 {H) 2 [n:-:}s (2x)]
We know dx {cos X)=- Vi- 1:2 and derivative of a constant is 0.
du
= dx ( X)
X fl _ (Ex zdx
du 2
-l
X 1 —4x2ldx
du B 2 [2 ( )]
Tdx 1oz lax
du 4 d
————a(®
X \f1—4x2dx
However, E( x)=1
du 4 1
= — = —
dx /1 —4x?2

https://byjus.com
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_ du_ 4
Cdx V1—4x2

dw _ 4x
We have dx Vi—axZ

du

d
We know that ©

4
du V1 —4x2

= — =

dv X
V1 —4x2
du 4 « V1 —x?
= — = —
dv 1 — 4x2 4x
_ du B 1

--E— X

Blaf e

du _ 1
Thus, dv x

2x
1+ =2

vl—l—mz—l

)ﬂ?f —l<xz<l, #0.
H i

6. Dif ferentiate tan™! ( ) with respect to sin~ ! (

Solution:
1.|.'I 1+!(2—1

) V= sin‘l( 2x )
x and 1+x2/,

u=tan? (
Let

du
We need to differentiate u with respect to v that is find dv.

_ [ 1+x2—1
u=tan? (1"—)
X

We have

By substituting x = tan 6, we have

N (ﬂfl + (tanB)2 — 1)

tan 6
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=1 =tan !
tant

V1+tanZ0 — 1)

y sec?B-1

tan® ) [ sec’® —tan0 = 1]

. (sec B — 1)
= U = tan
tanb
1
-1
_ -1] cosB
= U = tan S0
cosb
4 (1 — CO0S E})
= 1 = tan ,
sin B
1-— EDS(Z * E)
= 1 =tan !
5111(2 ¥ i)

sinE
= u=tan? 2

3]
= u=tan"?t (tani)

Given—-1<x<1=xe(-1,1)
However, x=tan 6

=TanBe (-1, 1)

= 0e (—g,g)
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B
2o

_ B\ 6
u=tan ! (tan—) =
Hence, 2 2

1t _
= u=_—tan
2

On differentiating u with respect to x, we get

du d /1 .
(—tan‘ x)

1y

dx  dx\2

du 1d

2 -1
:’dx de{:tan X)

9 ftan~lx) = —

Weknowdx{tan X)_1+x2
du 1 1
- — =—%

dxk 2 1+x2

du 1
Tdx 2(1+x?2)

' _1 N
v = sin ( )
Now, we have 14x2

By substituting x = tan 6, we have

v sin‘l( 2tanB )
1+ (tan®B)?2
= v =sin~? (—2 tan 9 )
1+tan?6

2tan@

— airn—1
— V=5 (s&czﬂ) [+ sec’B —tan’0 = 1]

9 % sin B

= v =sin"? %5[-}

cos<B
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sin B

= v =sin™?! (2 5 % C0S§72 B)

cosB
= v = sin~}(2sinBcosh)
But, 5in26 = 25inBcosb

= v = sin"}(sin28)

mM T T m
However, Oe (_1’1) = 20¢€ (_ 5’5)
Hence, v = sin™}(sin28) = 28
= v =2tan"x

On differentiating v with respect to x, we get

dv d
e E(E tan™!x)
dv d
9 -1
= = 2 = (tan™'x)
d -1,y __1
We know dx (tan™"x) 1+x2
dv 5 1
= —=2X
dx 1+ x2
dv 2
dx  1+x2
du du
oo
We have dx
1
- d_Ll _2(1+x?7)
dv 2
1+ x2
du 1 1+x?

_ — w
Tav 201+x9) " 2
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1

Tdv 2

du 1

Thus, dv 2

. : I 3 : 1 1 .
7. Dif ferentiate sin (2:1: \/1 — T ) with respect to sec — | . if,
(i) x € (0, 1/ v2)
(i) x € (1/v2, 1)
Solution:
(i) Let

u = sin™*(2xy1 —x2) And ¥ — sec™’ (uﬁ)

du
We have to differentiate u with respect to v that is find dv

We have U = sin™(2xy1 —x2)

By substituting x = sin B, we have
u=sin"? (E sin E}m)
= u=sin"! (2 sin Bm)

= u = sin"*(2sin 8 +/cos2@) [+ 5in20 + cos28 = 1]

= u = sin*(2sinBcosh)

= u=sin"}(sin26)

V= sec‘l( é)
y1—x2

Now, we have

By substituting x = sin B, we have

1 1
v (1;’1 — {5111[-})2)
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(==
= V = 858C _
1—sinZ0

=V = sec‘l(

J cuszﬂ) [+ sin%0 + cos®0 = 1]

':

= v = sec 1(secB)

Given Xe (ﬂu_'li)

However, x=5in B

1
= sinB ¢ (U—)
7

=0¢c (Dg)
= 20 ¢ (ﬂ,g)
Hence, u = sin™(sin 28) = 26.

= u = 2sin"(x)

On differentiating u with respect to x, we get

du d
o o—1
= dx(zsm X)
du d
9 (ain-1
== zdx(sm X)
4o -1y 1
We know dx{sm x) Vi—xZ
du 1
= —=2X
dx 1 — x2
_ du B 2
Tdx T yI-x2

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

RD Sharma Solutions for Class 12 Maths Chapter 11
Differentiation

We have Ve (G’E)

Hence, v = sec }(sec 8) = B
= v =sin"x

On differentiating v with respect to x, we get

dv d
s E{sin‘l X)
4 (sin~1x) = —
We know dx (sin™x) = Vi—xZ
dv 1
Cdx (1 —x2
du du
oo B
We have dx
2
R du _N1-—x?
dv 1
1—x2
du 2
- = 1 —_ 2
= v o Wal—x
du
S
du _
Thus, dv
(i) Let

u = sin™*(2xy1 —x2) and ¥~ sec™ (M%)

du
We have to differentiate u with respect to v that is find dv.

We have U = sin™(2xy1 —x2)
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By substituting x = sin 8, we have
u=sin"? (2 sinﬁm)
= u=sin"?! (2 sin E}m)
= u = sin"!(2sin B /cos28) [+ $in?8 + 0S8 = 1]

= u = sin"3(2 sin B cos B)

= u = sin"}(sin28)

-1 1
V = §5ecC —
vi1-x2

Now, we have

By substituting x = sin 8, we have

1 1
Yo (-1”'"1 — {sinﬂ)z)

1
= v =sec ! (—)
v1—sin?8

-1
= V = sec ( —) _
Jeos?8/ [+ sinB + cos’0 = 1]

“(s50)
= V = §58C —_—
cosB

= v = sec”!(sech)
1
. XE (7, 1)
Given V2
However, x=5in 0

1
= sinb € (— 1)
V2

T
3)

T
S

=}E}E(

| =

= 20 €

=,
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Hence, u = sin"(sin 28) = m— 26.
= u=T1—2sin"}(x)

On differentiating u with respect to x, we get

du d
i N |
%~ (m—2sin"'x)
du d d
- _ soa—1
= = & (m) = (2sin™'x)
du d d
- _ _ s —1
==~ (m)— 2 dx{sm X)
2 (sin™tx) = —
We know dx Vi—xZ and derivative of a constant is 0.
du
=—=0-2X
dx 1 — x2
_ du B -2
I

m T
We have Oe (3’5)
Hence, v = sec}(sec 8) =8
=V =sin"x

On differentiating v with respect to x, we get

dv d
o s —1
dx dx{:sm ¥)

1

d -1
We know dx (sin™x) = Vi—xZ

_dv_ 1
Tdx (1—x

b3

du

dw
We have

HEHE

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 11

m BYJ U'S Differentiation

The Learning App

2
:d_uzﬁ
dv 1
V1 —x2
du 2
—
= —=———=x/1-x2
dv V1-—x2 v
du
ey =
du
Thus, dv

8. Differentiate (cos x)*"* with respect to (sin x)<°**,

Solution:

Let u = (cos x)*"* and v = (sin x)®=*,

du
We have to differentiate u with respect to v that is find dv.

We have u = (cos x)*"*

Taking log on both sides, we get

Log u = log (cos x)*"*

= Log u = (sin x) X log (cos x) [ log a™ = m % log a]

On differentiating both the sides with respect to x, we get

d du d
= (logu) x = i [sinx % log(cosx)]

We know that (uv)’ =wu’ + uv'

=~ du (logu) x o log(cosx) I (sinx) + sinx [log(cosx)]
d . i .
We know dx (logx) = * and &= (sinx) = cosx
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1 du Jos( ) L [ 1 d ( )]
== xdx = log(cosx) x cosx + sinx oswdx (COSX
1du sinx d
== cosxlog(cosx) + osxdx (cosx)
1du d
——= 1 +tanx—
= g = C0sX og(cosx) ande{msx)
d .
We know a(msx) = —sinx
1du
——= 1 + tanx (—si
= Ty = C0sX og(cosx) +tanx (—sinx)
1du log( )—t .
== —— = —
g — cosxlog(cosx anxsinx

But, u = (cos x)*"*

1 du
= —————— = cosxlog(cosx) — tanx sinx
(cosx)sinx dx & )
du . .
S (cosx)"™*[cosxlog(cosx) — tanx sin x|

Now, we have v = (sin x)*

Taking log on both sides, we get

Log v = log (sin x)™*

= Log v =(cos x) X log (sin x) [ log a™ = m x log a]

On differentiating both the sides with respect to x, we get

dv

d |
E(lngv} X i E[msx % log(sinx)]

We know that (uv)’ =vu’ + uv’ (product rule)

d dv d d
= E{lﬂg u) x s log(sin X)E (cosx) + cosxX— [log(sinx)]
d 1 4 |
We know o (108%) = and 4 (cosx) = —sinx
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1 dv 1 d
= — x — = log(sinx) x (—sinx) + cosx [—— sinx ]
v dx &l )% ( ) sinx d:{{ )
1dv cosx d
= —— = —sinxlog(sinx) + —(sinx
vdx g ) sinx dx{: )
1dv d
= —— = —sinxlog(sinx) + cotx—(sinx
e g(sinx) + cotx ¢ (sinx)
i(sim{) = COSX
We know dx N
1dv
—— = —sinxl i + cotx X
=3 sinxlog(sinx) + cotx x (cosx)
Ldv inxlog(sinx) + cot
= ——=—
e sinxlog(sinx) + cotxcosx

But, v = (sin x)**

1 dv
= ———  — = —sinxlog(sinx) + cotx cosx
(sinx)cosx dx 8 )
dv , , .
R (sinx)©°**[— sinxlog(sinx) + cotx cosx]
4 du
,
w o
We have dx

du  (cosx)s™*[cosxlog(cosx) — tanxsinx]
dv  (sinx)<es*[—sinxlog(sinx) + cotx cosx]

du (cosx)*™*[cosxlog(cosx) — tanx sinx]
“dv  (sinx)cesx[cotx cosx — sinxlog(sinx)]

du  (cos x]Smx[cusxlug{cusx]—tanxsin x]

ThUS_, dv (sinx) “@* ¥ [cotx cosx—sinxlog(sin x)]

1 — x?

1+ x2

2x
1+ x2

9. Dif ferentiate sin 1 ( ) with respect tocos ™! (

Solution:

https://byjus.com
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_ 1-x=
vV = CO0S 1( )

1+x2/

u= sin‘l( Zx )
o 1+x2/ and

Let

du
We need to differentiate u with respect to v that is find dv.

u= 5111‘1( 2x )
We have 1+x2

By substituting x = tan 6, we have

. _1( 2tanB )
u=sin"|————
1+ (tanB)2
. _1( 2tan® )
=u=sin""|————=
1+tan®8
2tan®

— oir—1
= 1 = 511 (SECZH) [.'. SECEB‘—TEHEB — 1]

sin B

2X cosb

= u=sin"? —
cosZ0

sin @
cosO

= u=sin"? (2 % X COS> E})

= u =sin"}(2 sin B cos B)
But, sin 26 = 2 sin 6 cos B
= u = sin }(sin28)

Given0D<x<1=x¢€(0,1)

However, x =tan 6

=tanBe(0, 1)
=0¢c (Dg)
= 20 € (Dg)

Hence, u = sin"}(sin28) = 28
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= u=2tanx

On differentiating u with respect to x, we get

du d
s E(Etan‘lxj
du d
= Eﬁ{tan‘lxj
4 -1y __1
We know dx (tan™x) = 14x72
du 5« 1
== — =
dx 1+ x2
du 2
Tdx 1+x2

v = cos™?! (1-:@)
Now, we have 1+4x2

By substituting x = tan 6, we have

I 1—(tan®)?
V=S Ty (tan 8)?2

_,[1—tan*®
=V=cos | ————=
1+ tanZ6
= V= cﬂs‘l(l_tmza)
sec28 J [ sec’® —tan’f = 1]
L 1 tan® 0
= V = C0S —
sec?B sec?B
. sin® @
_ -1 _ cos?B
= V = C0S T T

cos?B cos?B
= v = cos (cos’0 —sin’B)

But, cos28 = cos*0 —sin’B
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However, Oe (G’E) = 20¢€ (D’ g)

Hence, v = cos™*(cos28) = 28

= v = 2tan"x

On differentiating v with respect to x, we get

dv d
o -1
= dx(z tan~ ' x)
dv d
e -1
= 2 = (tan™'x)
4 -1,y _
We know dx (tan™ x)
dv 5 1
= —=2%
dx 1+ x?
dv 2
dx  1+x2
du du
Fea
We have dx
2
du  T4x2
v 2
1+ x2
du 2 1+x2
== — =
dv 1+x2 2
du
T dv
du _
Thus, dv

1+x2
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1l —ax

1+ ax
10. Dif ferentiate tan~?! (—) with respect toy/'1 + a?x?.

Solution:
1+ax

_ -1
et = A0 (1—“) andV=vV1+a%x?

du
We have to differentiate u with respect to v that is find dv.

_ 1+ax
u = tan 1( )
1-—ax

We have

By substituting ax = tan 8, we have

; _1(1 + tanE})
u=tan *|—
1—tanb
T
tang +tanb
= u=tan! T
1—tan—tanB

4

tanA + tanB
1 —tanAtan B

= u=tan™’ (tan G + B)) [ tan(A+ B) =

AL
=1U=—
4

T
su=g + tan~1(ax)

On differentiating u with respect to x, we get

du dm
I -1
dx dx [4 tan {ax)]

du d ,m d
R - -1
= == dx (4) + = [tan™*(ax)]

d _
We know a(tan %) =

1
1+x? and derivative of a constant is 0.

du 1

d
=5 =0 — (ax)

* 1+ (ax)2dx
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du_ﬂ+ 1 d{ )
“dx 1+ (ax)2dx x
du
=}dx 1+a2 XE[ dx(xj]
du a
=}dx 1+a2 dex()
We know dw{ x)=1
du_ a )
“d&x  1+aix?”
du a

Tdx 1+ azx?
Now, we have V= V1+ a%x?
On differentiating v with respect to x, we get

dv d

i M)

= g = %{1 + aEXEJ%

We know dx x") = mx™”

. g = %(1 - aExEJ%‘lé(l +a%x?)

= g = %(1 + aEKE)_% [%(1) + %(azxz)]

We know dx x") = nx*" and derivative of a constant is 0.
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- = e [0+ a2 (2
dv 1 5
== —Em [2a°x]

dv a’x
Tdx VItax?
du =
o
We have dx
a
du T+azx?
“av aix
V1 +aZx?

du a V14 a2x?

= — = K
dv 1+ a2x? ax

du 1
Tdv axy1+azx?
du 1

Thus, dv  axy1+aZx?
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