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DIFFERENTIATION (XII, R. S. AGGARWAL)

EXERCISE 10A (Pg.No.: 370)

Differentiate each of the following w.r.t.x:

1.

Sol.

Sol.

Sol.

Sol.

Seol.

Sol.

Sol.

Sol.

y=sindx
Differentiating both sides with respect tox
» d(sindx) d(4
& d(sinax) d0) G i D
dc  d(4x) dx dx dx
y =cos5x
Differentiating both sides with respect to x
d 5 d(5
b, (cos x) ( ) = gy—z—sin Sx5 .'.-‘zy—-=—55in S
& d (5x) dx dx
y =tan3x
Differentiating both sides with respect to x
» dftan3 d(3 5 2
-dl: (an.ax)x ( x) = £=sec‘3x.3 '.d—y:3sec’3x
dx  d(3x) dx dx dx
y= cos(x} )

Differentiating both sides with respect to x

dy _ d{cos(r )] « d(xj) = & _ _sin(f)jx: .'.@—z -3x’ sin(xs)
dx dx

dc d(x’)  dx

y=cot’ x
Differentiating both sides with respect to x
, d(cot”x] d(cot ) N
ﬂ: ( )x (co x) y Zcotx( cosec” x) .'.Q:—Rotxcosec‘ x
dx  d(cotx) dx dx dx
y= tan’ x

Differentiating both sides with respect to x
dy_d(tan'x) d(anx)
dx d(tanx) : dx
y .= cot (‘/;) ' ' 60 ;\}Q
Differentiating both sides with respect to x
__d{cot(w/;)}xd(sl;) . ﬂ——cosecz(J;)L &y cosec” ( % Q&(b
dx d(J;) dx dx 2x dx \(b %.
y=+tanx Q% KQ

Differentiating both sides with respect to x . O @

:>££:3tan3xseclx
dx
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{w)

Sol.

10.

Sol.

11.

Sol.

12.

Sol.

13.

Sol.
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dy d(\.itanx) d(tanx) dy 1 ,. .dy sec’x
- = x = ——=———se¢c X .. —/—=
dx  d(tanx) dx dx  24tanx dx 24Jtanx
y=(5+7x)
Differentiating both sides with respect to x

y d{(5+70)°) a(s+7 i i
%: c£(5+7x)jx (;r) ﬁayzﬁ(S”x) i3]

= % =6(5+7x) .7 % = 42(5+7x)"

y=(3- 4.\')S
Differentiating both sides witn respect 1o x:

a{(3- 4r)} d(3-4x) _ d o1 [d(3) d(4x
dx” d(G-4x)  dr ) o {Tir"_

!

= % =5(3-4x)"{0=4} % =-20(3-4x)’

y=(2x2—3x+4)5

Differentiating both sides with respect to x

ﬁ_d{(2x3—3x+4)'} (2x’—3x+4) :Q:S(zx’—3x+4)‘_1{d(2x:)_d(3x)+d(4)}
dc  d(2x¢ -3x+4) dx dx dx dc  dx
=2 =5(2x" —3x+4) {2d(x +o} ﬁﬂzs(?.x:—3x+4)4(2.2x—3.1)
dic dx dx
= %:5(2:: ~3x+4) (4x-3) 22 z(20x 15) (2 ~3x+4)’
y=(ax'"+bx+c)

Differentiating both sides with respect to x
dy d{(ax2+bx+c) } a"(afx2 +bx+c)
—— Pt
dx d(ax! + bx+c) dx

:>Q=6(ax3+bx+c)s {ad—(¥—)—+bﬂ+d} = ﬂzG(mc: i—b;vc+c)5 {a.2x+b.l}
dx dx dx dx

As

T R

Differentiating both sides with respect to x %

Q:d{(xzs—3x+5)_}xd(x3_3x+5) :_@:_3(x:_3x+5)_3..@d L d(5)
dx d(x'—3x+5) dx dx . @ dx

d s 5
:Dd—y=6(ar'+bx+c) (2ax+b) 60 c’)\.\
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14.

Sol.

15,

Sol.

16.

Sol.

i

Sol.
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:>ff)i=~3(x%3x+s)“ (2x-3+0) :i‘?ﬁzmg(xkg,ﬂs)"‘(hg) LAy _ —3(2x—3)4
e e dx (x2-3x+5)

2 2
a —=Xx

Y=l =3
a +x

Differentiating both sides with respect to x

d Ez__x dx
@ +x
Al -# d(a* +#
o 1) e )
dx a_—x_z_l (a +x )
axx
dy & +x° J(az+x3}(0—2x)—(a3—xz)(0+2x)
=S —=
dx 2Ja2—x21 (a3+x2)\/a2+x:\/a2+x3
TC R im ek G SR N JY S -
dx 2 az—x:(a2+x2) dx J(az—_.-xz)(a3+x2) dx (a:+x2) [az—xz)
I+sinx
1—sinx
. ~ [l+sinx I(T+sinx)(l+sinx) ~ J(#sinx)”  1+4sinx B
Cive, = 1—sinx_V(l—sinx)(l+sinx) "N i-sin’x  cosx B Gl
dy

-~ sec X x+sec” x =secx(tanx +secx)

y=cos*(x7)
Differentiating both sides with respect to x
T— 3 3 3
dy d{cns (x )} Xd(cos(x )) d(x ) dy (.\’3)_(

& d{mS(f)} d(x) e T oo

=5 —“;?r— = 43x3.{2cos(x3).sin (-xs')} =5 % =-3xsin (Z.x’) % ==3x"sin (2x3)
y =sec’ (Jir2 +]) .
Differentiating both sides with respect to x 60 c’)\\o
ﬂ:a’{sec3(x:+l)}xd{sec(x3+l)}xd(x3+l) 6®
e dfsec(x +1)} d(x+1) dx (& Q
dy _ 565 2 2 d(xz) d(l) %\
3;—35@0 (x +1).sec(x +1)tan(x +l). — +?
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Sol.

19.

Sol.

20.

Sol.

21.

Sol.

22.

Sol.
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@ 3 2 ¥ (1.}’ 3 3 3
= —=—=3sec’ (x +1)tan{x" +1)(2x+0) ..—=6xsec’ {x +1)tan{x" +1
— =3sec’ (¥ +1)tan(x +1)(2x+0) -~ (" +1)tan(x+1)
y= Jeos3x
Differentiating both sides with respect to x

dy _ d(m)x d(cos3x) xd(l\')
dx d(cos3x)  d(3x) dx

) ﬁ: —3sin3x

" de 24cos3x

y=fsin2x

1
y=(sin2x)

Differentiating both sides with respect to x

d|(sin2x) " :
ﬂ: {( ! ) }Xd(sanx)xd(Zx) :>Q=l(sin2x)-l*_lcosz.t2
dc  d(sin2x)  d(2x)  dx dx 3
2
ﬁQ:E(SiHZI)_ECOSZX Q:E c052{:3
de 3 dx 3 (sin2x)
y=+1+cotx

Differentiating both sides with respect to x

dy_d(JHcotx)xd(Hcotx) A 1 {d(1)+d(cotx)}
> :

dc d(1+cotx) dx 2l coty | dx = dx
dy 1 3 dy cosec” x

=== O—=cosec ) .. —5
dix 2~Jl+cotx( ) dx  2yl+cotx

y = cosec’ (—12——]
X
y = cosec’ (Jr’2 ) Differentiating both sides with respect to x
dy _ d{cosec3 (Jr‘2 )} | d{cosec(x‘z)} ! d(x’:)
) e S R

= % =3cosec’ (Jr“2 ) {—cosec (.\r'z-)o::ot(JL‘Q)}-(“Z""2 X )

6cosec3(—l,).cot[-lﬂJ
x > ;1

dy -3 2\ BB

= E = 6cosec’ (J&"2 )cosec(x )cot (x").x ==

y :Jsin (x*)

Differentiating both sides with respect to x

& d{,/sin(f)} xd{sin(f)} . d(x’)

dx d{sin(x")} d(f) dx

&
=,
Hull
g
e
!
C}c .
T
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23,

Sol.

24,

Sol.

25.

Sol.

26.

Sol.

27,

Sol.
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= £=;.cos(x3).3x2

: Q: 3x° ms(f)
dx 21fsin(r”) dx 2,’3&:1(:(3)
y=4/xsinx

Differentiating both sides with respect to x

dy d(\/xsinx) d(xsinx) :}aﬁv 1 d(smx)+ a‘(x}
_ * —_— smx
dx  d(xsinx) dx dx  24xsinx
P 1 {xcosx+sinx.1} - L _XEOAYLSNK
dx  24/xsinx 24/xsinx
y =4Jeot(Vx)

Differentiating both sides with respect to x

5 Nl)] dfeor(vR)} a(vR)

de d{cot(«/;)}x d(x) T

d—y= . —Ccosec” ‘\/_] dy cose(‘( )

T 2,/@(&){ L )’ I 4&,)::0:

y =cot*(x*)

Differentiating both sides with respect to x
w_dfeol (@) o)) dle)
== d{cot(xg)} % d(x:) X > ?‘&,——30()! (x ){ cosec (x )}2x

dy

=3 —6xcot’ (x*)cosec® (x7)

y=cos(sin -Jar+b)
Differentiating both sides with respect to x
ﬂ X d{cos(sins}cxr-t-b)} ; d{sin (\/a:r-i-b)} : d(ﬁ) : d(ax+b)
dx a’{sin(Jax+b)} d(x/atr+b) d(ax+b) dx
o Q_ —sin(sin«/aﬁb).cos(\/_a”b).a . asin(sinJaerb).cos( ax+b)
dx 2WJax+b 2 Jax+b
_).J=1’ccosec(.\”3 +l) 0 . O®
Differentiating both sides with respect to x @6
dy:d( COSCC(-"S+1))Xd{cosec(x3+l)}xd(x3+l) K% Q
d{cosec(r‘ + 1)} d(x" +1) dx \(b %-
d(x’
I {—cosec(f +I),c0t(x3 +1)},{ Efx )+@

- 2Jcosec(x3 +1)

B

=

Erll'fa- &
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dy —cosec(x3 +l]cot(x3 +1).(3Jr2 +0)
=N e——om
dx 2\/(:05ec(x3 +1)
-l dy _ —3x“‘!cosec(x' +1)‘/.::|:)sec(x3 +]).cot(x’ +1)
2 cosec(f +l)

3x° :
-y cosec(x3 +1).cot(x3 +l)
28. y=sinSx.cos3x
Sol. y :%(2 sinSx.cos3x) = y= %{sin (5x+3x)+sin(5x *Sx)} = y= %(sin 8x+sin 2x)

Differentiating both sides with respectto x

a1 d(sinsx)xd(Sx)+d(sin2x)xd(2x) :>‘—Q:l(c058x8+cos2x2)
dc 2| d(8x)  dx d(2x)  dx 2 ' '

dy _ 2(4cos8x +cos2x) dy _ 4cos8x +cos2x
dx 2 e

29. y=sin2xsinx

Sol. y :%(Zsin 2xsinx) =y :%{cos(Zx—x)—cos(Zr + x)} =y :%{cosx— cos3x}
Differentiating both sides with respect to x
dy _1|d(cosx) d(cos3x) d(3x) 7B
dc 2| dx d(3x)  dk dx

30. y=cos4x.cos2x

YK

A\ —sinx +sin3x3 E-sin 3x—lsinx
{ ]
2 2 2
Sol. y:l 2¢os4x.cos 2x :>y=l cos(4x+2x)+cos(4x —-2x :>y=l €cosb6x +cos2x

2 2 2

Differentiating both sides with respect to x
; d(cos6x) d(6x) d 2 d(2
a)' _l{ (COS I) % ( x)+ (COS( x)))( ( x)} = ‘6) —%(_Siﬂ 6x6_siﬂ2x.2)

da 2| d(6x)  dr d(2x) dx dx

=" o d = E(—'.’:sin 6x —sin 2x) Q = —(3sin 6x +sin 2x)
de 2 dx

Find E}'_ .when :
dx

o 1 EES
31. =sin

Sol. Differentiating both sides with respect to x, =
d[
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Sol.
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Sol.
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d(1 ’)_(sz)d(l—f)

+x°
dx

(l—x:):
dy c05[1.,.,\»3H(l—:rz)(0+2.1»:)(1+x2)(02x)}
dx

2122
dx

5

(1-x)

= Q:2x005(1+x:} l—x“+1-&;x“ = Q: 4x 2COS[I+x:J
dx I—x (l—x') dx (1_x2) lox

sinx X
y= +
cotZx cot2x

Differentiating both sides with respect to x

. d(ta'n 2x) d(2x)
=<Sinx. x +tan 2x.
d (2x) dx dx

= y =sinx.tan2x +x".tan 2x

&S

& d 2
d(smx) " xz‘d(tanzr).d(zx)Haan_ (X)
d(2x) dx dx
= % =sin x.sec’ (2x)2 +tan 2x.cos x + x” sec” 2x.2 + tan 2x.2x
:»ﬂ:?.secg(2x)(sinx+x3)+tan2x(cosx+2x)
dx

= 2

—

sinx + xz)sec: 2x+(cos x + 2x)tan 2x

cosx—sinx
If y=—————, prove that Q+y3+l:0
cosx+sinx dx
cosx—sinx
We have, y=————
Ccos X +sin x

Dividing Numerator and Denominator by cos x, we get

cos X —sinx cosx sinx
FOST Yo | .
y=- cosx = y=COSX cOsX _ tan x
cosx+sinx cosx  sinx 1+tanx
cos X COSX COSX
tan  — tan x |
_ - T -
= E—— ﬂy—tm(—*x} w-A1)
1+tan2.tanx 4 @
I
d tan[—— J d(——x) @ O
Differentiating both sides of (i) with respect to x, = X 2 (b
d(’f ] & @ o\
g \ Q

4 4
g e Fr e | (M P (| S PO 7 cPQg L o0 =-rHS
dx 4 4 4 N
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Hence proved

cosx+sinx " T
34. Ifyz(—,),Provethat—‘-f-y-zsec“ x+—
(cosx—sinx) dx 4
cosx+sinx .. ... :
Sol. We have, y=————— dividing Numerator and Denominator by cosx
cosx—sinx
cosx+sinx c@s:ur+ sinx
" ] ' 1+tanx
y= cOSX :y:cosx COSX. .y
cosx—sinx cosx sinx 1—tan x
cos X COSX COSX
T
tan— +tanx
4 T :
= y=—F——= :>y=tan(-—+xj szakl)
i 4
l—tanz.tanx

Differentiating both sides of (i) w.rt. x

TS LS —

4 dx

b N
d(%%—x}

1. () e (i) e (iii) e
Sol. (i) y=e™, Differentiating both sides with respect to x

¢ d = ’
Q: (e )xd(4x) — ﬁ:e-ix.4 .'.2348‘”
dc d(4x) dx dx dx
(ii) y = ¢ ™", Differentiating both sides with respect to x
d <2k ¥ . '
4 &= (.e ) X d¢-5) — -4 =e > (-5) Q ==5a%
dx  d(-5x) dx dx dx

(iii) y = & , Differentiating both sides with respect to x

de”) d(x) @

—_— = ——tX = Z=¢" 3x°
dc d(x) dx dx %)
2 O
2. @)e (i) e (i) e @60 c’)&\
Sol. (i) y:e% , Differentiating both sides with respect to x K@ Q&(b
al & 2 l] , {0
dy _ [ J“'U N ﬂ:eizi L@ ge;[_L) QQ ivs
o (2) d« dic di di ) e N
: S
N\
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Sol.
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(i) y= e , Differentiating both sides with respect to x

@y d(eF) dlx) LA W

dc d(Vx) 20 de 2Jx
(iii) y=e b , Differentiating both sides with respect to x
-2x
Q: d(e ) ¥ d(—Z\/;) - ﬂ:e—:ﬁ- (_Z)d(ﬁ)
dx d(_zJ;) dx dx dx
_ sy | &
ot APS £ N =
~ @ ( )2\/; de Alx
() e (ii)e " (iii) e

(i) y=e™", Differentiating both sides with respect to x

dy_d(e) d(cotx) _ ay
dx d(cotx)  dx dx

&l

=™ (—coseczx) == = —¢™* gosec’x

(ii) y = "™, Differentiating both sides with respect to x

s d(e_sinlf) Xd(—sian)xd(Zr) - Qze_smzx(_coszx)z Ay
R

= - =2 ¥ 08 2x
dx d(—sm 2x) d(2x) dx dx

(iii) y =¥ | Differentiating both sides with respect to x
& _ (e )xd( S”"‘)M“'(S“”‘) S W 1 dy_cosxe™™
dx d(Jsinx) d(sinx) dx dx 24/sinx Cdv 24fsinx

(i) tan(logx) (ii) logsecx (iii) logsin%
(i) y=tan(logx), Differentiating both sides with respect to x

dy _ d{tan(logx)} . d(logx) V. dy dy _ sec’ (log x)

=sec’ (log x)% L=

de d(logx) dx dx dx x
(ii) y=log (sec x), Differentiating both sides with respect to x
& d{Ioa-(secx)} Jd(seex) dy 1 dy

= =—-=5ecx.tanxy = —=tanx
dx secx) dx dx  secx dx

(iii) y= log(sm ) Differentiating both sides with respect to x

x x " ()
d{lo sin = } (slﬂszd[EJ =, dy 1 cos[f}lﬁ Q:lco{ePO (’)\'\
[smz] d(%) dx dix sing 2) 2dx dx 26 Q&@

(i) log,x (i) 2+ (iii) 3™ %’\'@ %_

&@-

(i) y=log, x, Differentiating both sides with respect to x Q KQ
dy _ d(log, x) gk 1 d(log, x) 1 .\0 (b
dx dx dx xlog3 dx xl @
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(ii) y =2 %, Differentiating both sides with respect to x
b d6) a0 a
dx d(-x) dx
(iii) y =3, Differentiating both sides with respect to x

dy A7) d(x+2) dy sy {d(xh@}
dr dx

dx d(x+2) dx dy

—2'* log2.(-1) .. ——2"Iog2

= % =3"3"log3.{1+0} %z 93*log3

6. (i) log[x+lJ (i1) logsin3x (iii)log(x+' l+x3}
X )
Sol. (i) y= log[x +-1—J , Differentiating both sides with respect to x
X

ﬂf{l"g(”ﬂ}x“’[“i] 1 d(x)f'[ﬂ
dx

d[x+l] = Jc+l - d
x

:ﬂ:—,x {1+(-L,J} :ﬂz 1x {lwlq} :>—d'1}-= ‘x {xil} ﬂ= (x:«_l)
dx  x +1 X dc x +1 5 ) x+1| x° dx x('r"+1)

(ii) y =log(sin3x), Differentiating both sides with respect to x

dy d{log (sin 3x)} " d(sin3x) . d(3x) dy 1 P
dx d (sin3x) d(3x) dx dc  sin3x

&

(iii) y= log(x+\)x: + 1), Differentiating both sides with respect to x,

Q= d{log(thrz_ﬁ)} xd(x+m)

@ afxede 1) dx
G 1| 4F4) ara)

= E=X+\/X2+1 d(x +1) ) dx

dy 1 1 dy 1 NERTE R 1
== 1+ —=lx > = == = - = y—
de xi 1|l 2 4l de xaalxt +1| alet+l dx
7. P= et log x 60 ’\()
Sel. Differentiating both sides with respect to x @ 6\

dOX de& d‘\/;
dy__g: d(logy) () a(¥x) Do Lot L & Q

Ex—-_ Tﬂogx.d(\/;)x e ==

@he,;-(l logx] . ,;;{2+\f;logx} Q%
dx x 2Jx 2x O
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y=Ilogsin (ﬁ)

. Differentiating both sides with respect to x

e N R e

x

dx dlsinde+1) a[deer) o d(xer) o de

dy 1 2 . dy 2
= Ezsm(\/;_ﬂ).cos(\[.r_ﬂ).z\[‘\l—ﬂlx e Ez—xj+l.cot( X +1)
y=esin3x

Differentiating both sides with respect to x

. d 2X
-‘zy- =g d(sm 3x) : d(3x) +sin 3x£—1 >-<-d(-ﬁl = ﬁ = e cos3x.3+sin3xe™ 2
dx d(3x) dx d(2x)  dx dx
4 =e™*(3cos3x+2sin3x)
y=e"cos2x
Differentiating both sides with respect to x
: d 3x. 2 ) d 3x
dy _ (e cos x) - dy _ e d(cos2x) g d(2x) N (e )x d(3x)
dx dx dx d(2x) dx d(3x) dx
= % =e(—sin2x).2+cos2xe™3 .. % =e™ (~2sin2x+3cos 2x)

y=e " cotdx
Differentiating both sides with respect 10 x

dy_ d(e""“ cm4x) 4Y d(cot4x) ¥ d(4x) r—— d(t‘_"x) g d(-5x)
dx d die d(4x)  dx d(-5x)  dx
= Q:e'sx(—cosecz4x),4+cot4x.e"5‘.(—5) o B (Sc0t4x+4cosecz4x)
dx dx
y =¢"log(sin2x)
Differentiating both sides with respect to x
dilog(sin2 i d|e*
dv_ { og(sm x)} d(sin2x) d(2x) - XM
dx d(sin2x) d(2x) dix dx
B 1 .cos2x.2+log(sin2x).e* = jdl:ef"{ZcotZac+10g(sin 2x)}
dx sin 2x dx

<
y=log(cosecx - cot x) 0 .\0
O

Differentiating both sides with respect to x
dy d{log(cosecx—cot x)} d(cosec x—cotx) = dy 1 d(cosecx)CAd (c (b
= x —_
dx d(cosecx—cotx) dx dx cosecx—cotx

>
dy I aj;:cosecx(cosecx—c&’)}'dy %‘

=5 —:—{—cosecxcotx+coseczx} == i cosec x
dx cosecx—cotx dx (cosecx—c Q
*

N @fb
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14. y-= log(sec§+ tan-gj

Sol. Differentiating both sides with respect tox

di{l E+um£] * x
ﬂ_ {08[5392 > }Xd[Seczﬂanz

de d[sec£+tan EJ o
2 2

x{ X x}
Sec—+ tan—+-Sec—
= -;%_= xl {sec—tan-,l+sec --} :@-=2 2 2 2 ﬁ,-:lseci
. A e
2 2 2
15 y= i:

Sol. Differentiating both sides with respect to x
1+e” 1+¢" d(1+e’) d(l—e")
d x X
o E) () ol |0 ) e
dx dx i

— g ® =
d[l+e ]
1-¢e*

:}Q: Ji-¢ (l—e’)(0+e‘)—(1+e‘)(o—e‘) :Q: e"(l—ex+l'+e‘)
dx 2 1+e* (l—e")Jl—e‘Jl—e‘ dx 2\/l+e‘\/l—e‘(l—e")
L dy 2e”
odx (l—e") 1+e*
16. e‘+e:
ef—e
Sol. Differentiating both sides with respect to x
e*+e* dle*+e™ die*—e™
::d[e;:e""J aﬂz(e’-—e'”)-——-( s )-—(e’+e"’ _(dx ]

:Qz(e —&*) —(e* +e ‘)’ 5 B:Z:(e +e 7 —-2)—(e™ +e7 +2) ﬂ% Q
dx (e —e x) dx (e‘”-ve_")2 %\® %-
:ﬂ=3x+e'qx~2—e2*je -2 dy__ 4 ’OQ &Q
& ey e N4
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17. y= xet =

Sol. Differentiating both sides with respect to x

w_d(xe™) g d(e™) d(Enx) a(sine) g d(x)
d

—

A R S .
= dx dx ( ) (smx dx dv
dy _ | cosxiet™E % e { XCos X }

dx 2sinx 2+/sin x
18. y=¢€""sin (e‘)
Sol. Differentiating both sides with respect to x

& Al d@) o a(e) asng

X +sin (e

dc T d(e) | d Fd(sinx) dv
s, dy _ es**“.cos(e‘ ]e’ +sin (e")_e““‘.cosx % = e"‘”_{e‘ cos(e“_)+ COSs X.sin e‘}

dx
19. y-—-em tan x

Sol. Differentiating both sides with respect to x

o 7)o s Al diF) afee)
e e N i
dy I ol i o L (0-2x)

(.ix 2k~ x°

: eV (=2% 1 . =
@=e‘ﬁjsec2x+tanx___(—q) @zeﬁ{sec,x_xtm;f}
dr 21—x“ ‘ix I_I_
2. p=ui
I+cosx

Sol. Differentiating both sides with respect to x

4 —c{“'—j’o”] S (1+°osx)d(ex) - (1+cosx)

2 _ _ dx
dx dx dx (1+cos Juc)2
- dy _(l4cosx)e’—e*(0-sinx) dy _e'(I+cosx+sinx)
dx (1+cosx)’ v (1+cosx)
21. y=x’e¢*cosx @
Sel. Differentiating both sides with respect to x 0 O
dy d(xse" cosx) dy s d(e” oosx) d(x3) 6 ,\'\
e, —:x'.—-a-(e"cosx)—
dx dx dx dx dx {b
2 fe 5 ' _ = Q
= sinx+cosxe”}+e* cosx3x’ = —— =e"x”(—xsinx+xcos+3cos )
dx dx
22. y=e %
Seol. Differentiating both sides with respect to x (&

S
\) 6“\/
K
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L IONS
d XCOSX
dy _ (e ) xd(xcosx) ﬁ:e“"’“ Jca’(c:a»sx)ersx_arzi'(x)
dx d(xcosx) dx dx dx dx
% =™ {—xsinx+cosx.l} = L e***(cosx—xsinx)
EXERCISE 10C (Pg.No.: 388)
Differentiate each of the following w.r.t.x:
1. y=cos ' (2x)
Sol. Differentiating both sides with respect to x
iy_-_d{cos"(zx)}xd@x) - dy 1 2é—_ Ldy_ 2
dx_ d(2x) dx dx_ 1—(21')2‘ dx i d).‘_ 1__'4x2
2 y:tan"(xz)
Sol. Differentiating both sides with respect to x
= 1 5
ﬂzd{taﬂl(xz)lxd(x) &y 1 2 & dy_ 2x
dx d(x*) dx de 14(v) dr T4 x*
3. y=sec' (J;)
Sol. Differentiating both sides with respect to x
o _dpee ()} d¥x) & N
—= = r— ==
dx d(J}) dx dx J;J(J;)-—l 2/ dx  2xyx-1
4. y=sin" [iJ
a
Sol. Differentiating both sides with respect to x
disin?| ¥ X
Q: {sm [a]} . d(a]
dx d[{) dx
a
¥ datby o & A )
dx 1 L dx dx az = xg
aZ
5. y=tan(logx)
Sol. Differentiating both sides with respect to x 0 . 0@
_dl:d{tan-l(logx)}xd(logr) - ﬁ: 1 3 idy_: 1 b (’)\,\
dx d(logx) dx dx 1+(Iogx)3 % dx x{1+(logx)’} 66 &(b
6. y=cot’' (e*) (& Q
Seol. Differentiating both sides with respect to x 6\' %‘
a0 5 .
Q:d{cot'(e )de(e) N T S S OQ KQ
dx d(e) dx dc (e 2 d 1*%\ Q)(b
N
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y =10g(tan" x)

. Differentiating both sides with respect to x

Q_d{log(tan"x)} d(tan"x) Cdy 1 ]
= a = 7

dx d(tan"‘x) dx tan lJr'(l-%x )
y=cot™ (r‘)
. Differentiating both sides with respect to x
Q_a’{cot"‘(f)} d(x3) . dy. - 1 &y 3¢
ac d(x) dx de 1+(¥) Tde 1+2°
y:sin'l(cosx)
Given y=sin '(cosx) =sin "' sin(—;i-x] =g-x

Differentiating both sides with respect to x, we get, d—‘; =0-1=-1.

y:(l+x3)tan" x

Differentiating both sides with respect to x, % = (l - xz)

:>Q:(l+x:]_ : ~+tan "' x.(0+2x) , =] + 2xdan ' x
dx 1+x dx

y=tan" (cot x)

Given y=tan'(cotx)=tan" tan(%—xJ =%—x

b=

Differentiating both sides with respect to x, we get, e
P Iog(&sin'1 x‘)

dll - -1 _a\] < o] ol 4
Differentiating both sides with respect to x, @: {og(m_n _x )J xd(sm 4 )xdr(J|r )
de  d(sin'x") d(__x“) dx
dy 4y’ 1

& 1 dy _
c&_sin"'x“"jl_(x.-:)? " = s sin_‘(x*).\/hxg

)":{cot"l(;!f:)}3 @
Differentiating both sides with respect to x 60 ,\\F)
O

ﬂ_d[{cot_'(i\‘z)}s}xd{cot"(xz)}x(xz) . Q—B o (2 L 1 @ (b
dx d{cot"(xa)} d(x:) dx dx { ( )} { l+(xa)3g6 Q&

y:tan"(cosJA_’) ‘\’\\ ®®
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. Differentiating both sides with respect to x

dy_ d{tan k (cos\/;)} . d{cos(\/;)} ; d(\/;)
dx d(cos-\/;] d(\/;) dx

:>ﬂ——l— —sin{vx 12 *sin(\/;)
‘i‘"”1+(c05x/;)2. (J_)ZJ; ”d«\'-zJ;(Hcoszw/;)

y =tan sin " x)

Let sin 'x=¢ , sint=x ()
x 1
X F ¥
=tanf =——= = 1 =5
l—xz [Ul—xz] 2

1—-x
Putting value of # in equation (i), y:tan(tan" N j] = Y= .

Differentiating both sides with respect to x

I—x"H-—- =2
:_@_: " JrZ\Il—x . = Q__\ll—xzwll~x2+x2' 1
dx (I—Jr2 dx Ji—x 1=x
:}c_r)'__ I-x" +x° L dy 1
dx (1—1’2) fl_x: T odx (l_xz)l-:
et

d{ "“d{‘f;)} =)
Differentiating both sides with respect to x, iy— = : d{tan (J;) } d(\/;)

& dfan (F)) d(x) &

B _ T W i
ICRAEN T e e
y =4Jsin”'(x* @60 ;\'\0
d(\/sin"xz) d(sin'x*) d(x) (%)
d(sin"xz) d(xz) dx\é Q

L S S - 1
dc 2ysin ! x? Jl_(xz):z dx sin"(xz)\llmx4 Q% &Q

3

Differentiating both sides with respecttox, —=
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dy

18. If y=sin"' (cosx) +cos ' (sinx) prove that . =-2

Sol. Given y=sin"'(cosx)+cos ' (sinx)

e [:r J , (JI‘ J z T
= y=sin'{sin| =—x |t +cos " { cos| —— = y=——x+——X = y=1-2X
{ 2 2 2 2

Differentiating both sides with respect to x
d d(2

dx  dx dx dx

d 1 a2 1
19. Prove that E{Zx.tan x—log(l +x )} =24an x
Sol. y=2xtan’ x—log(l + xz) , Differentiating both sides with respect to x

dy _ [hd(tan*' x) _ xd(2x)]*[d{10g(1+xl)} ; d(1+ x:)ji

dx dx dx d(1+x2) dx

;-»fd-y-=[2x‘ ! —&tan ' x.2'|- ! ,,Zx] .'.g-y-l-———Ztan_]x
dx 3 dx

1+x 1+ x°
EXERCISE 10D (Pg.No.: 402) e N
¢
l1-cosx
L =sin""
y=sin l . J
2sin’ > :
L | s =] B X
Sel. y=sin = y=sin [sm—J =3 y==
2 2
"
: . . dy 2 dy 1d(x) dy 1
Differentiating both sid th respecttox, —=——"+ — —=—— 2> = =—
iffere ing both sides with resp xdx = 55 i

5 y=tan'][ sinx
1+cosx

— X PR
2sin—cos — sin — o o
Sol. y=tan'|—2—2| =y=tan" = y=tan'[tan—| > p==
2 2. X 2 2

COSs E COS =

Differentiating both sides with respect to x

X
x %]
@_—d[2] = d_y:ld(x) = Q:l’l "'d_:l 60 &\O
dx dx de 2 dx de 2 dc 2 @ O
% _— (1 +cosx) 6 &(b
v \ sinx é Q
i 2cos > cos » 6\' %‘
Sol. y=cot’ = y=cot’ = y= t“[ t-—]
SRS 2sin - cos— e sin ol 4 N -VQ &Q
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(3)

. - . . 1d(x 1
Differentiating both sides with respect to x, Qz— =5 ﬂ:_ ( ) _-_ﬂ:_
dx  dx dc 2 dx de 2
_,( 1+cosx\
y=cot 1/
\ l—cosx/
( \
2cos® X
= -1 2 -1 X _ X
Y =cot —= | = y=cot [cot—} :>y_5
\ 2sin” — 2
\ J
d f]
d(x
Differentiating both sides with respect to x, W Sd = ﬂ=l (x) :>Q=-]—
dx  dx dc 2 dx dx 2
_][cosx+sinx]
y=tan * |~——N—2
COSX —sinXx
y=tan"' [MJ , Dividing Numerator and Denominator by cos x
COsSX—SInXx
cosXx+sinx cosx+sinx_
:>_l»‘:tan" COS X :by:tan" COSX COSX :>y=tan'] 1+tanx
COSX —Sinx cos’x_sinx 1—tanx
cosx COSXY COSX
tan£+tanx ~
4 4 -1 v/ 4 i
= y=tan | —————— — y=tan <tfan| —+x = y=—+4x
] 2 { [4 J} 4
—taﬂzmx

d(z/4 -
Differentiating both sides with respect to x, %:L’MM :>%=0+1 .-.%:1

dx dx
3= o8 COS X=Ssin X
cosXx+sinx

L[ cosx=sinx o :
y=cot '| ————— |, Dividing Numerator and Denominator by cos x
COSX +sin X
cosx—sinx cosx sinx
= y=cot | —LOSX = p=cot!| LOSX_COSX | ool 1-tanx
COS X +Sin X cosx  sinx 1+tanx
cos X COSX COSX

o e | e ful ) e[ )] o0 4
S A ’b@ Q

de | 2x dx :(\%}%C*

Differentiating both sides with respect to x,
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; N
| [1+cos3x
L 1—cos3x)

y=cot™ % ’1+c053x\
\ l—cos.BJr'J

y=cot

it 23x
= y=cot [ cot *—
2
3
d| =x
. . 3 dy (2 dy 3d(x) dy 3
Differentiating both sides with téspectto ¥, ——= e - — A
ifferentiating both sides with resp | = e s
— 1+tan” x
g 1-tan”x
L[ 1+tan*x 5 1 -1( J
y=sec'| ———| = y=sec'|———| = y=sec
1-tan~x 1-tan” x cos 2x
1+tan’ x
= y=s8sec2x) —> y=2x
Differentiating both sides with respect to x
o d(2
&_dZ) _ & _,d0) A 2
dx dx dx dx dr dx

1| 1—tan” x ] o) (&
=sin'| ———| = y=sin"(cos2x) = y=sin'{sin| =—2x = y=t=_10%
4 [l+tan=xJ = ( ) il {] [2 J} r= 2

Differentiating both sides with respect to x

/)
dy__\2) d2x) & _, , . &_,

e ==
dx dx 2% dx dx

y= COSEC_! w
2tanx

1

_yfl+tan’x = oot | _2tAN% %]
Y = cosec [-'—“‘“—'—‘—] — y=cosec m 0 O

QY X

=% y= cosec"'[ 1 } = y=cosec (cosec2x) = y=2x O

#= sin 2x r= Y= Kg Q

dy_d(2x) _ & _,

Differentiating both sides with respect to x, e = —=

dx dx dxdro &Q

s
%
¢
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y=cot ™' (coseex+cotx)

sinx sinx

£ E 1 COS X 4 1+cosx
. y=cot ' (cosecx+cotx) :>y=cot'( + ) :>y=cot'( - ]
sinx

5 % X
2cos” — cos —
- -1 2 _ o . =g X X
= y=cot | ———=—| = y=cot = y=cot |cot—| = y=—
2si X . 2 2
Sin — COs — sin —
2772 2
d(x/2 d(x
Differentiating both sides with respect to x, ng = —dy-_—l—-il 1 ‘—iy—zl
dx dx dc 2 dx dx 2

y=tan"'(cotx)+cot '(tanx)

»y=2x3f x = y=r-2x
¥ 5 5 y

Differentiating both sides with respect to x, o sk i = Q:O—Z .'.Q:—Z
dx dx dx

y:sin“'(-\/]—xz)

y=sin"' ('Jl—xz), Let x=cos@ .0 =cos " (x)

:>y=sin"( 1—00539) =5 y=sin"‘(Jsin29) = y=sin'(sind) = y=6

Putting the value of &, y=cos ' (x)

d{cos™ (x
Differentiating both sides with respect to x, % = %
e

&|&

}’=Sin_l[ TxJ,Let x=coff, ~0=cos"'(x) =5 y=sin“[ 1"?59)
= p=giny ] = ye=sin’ sin-g = }—2

2 2 2
Putting the value of 8 = y = l.cc::s'1 (x)

2 S o’
. - R dy _1d{cos ' (x)} dy 1 6 LA
Differentiating both sides with respecttox, — = =————= = —=- O
dc 2 dx Y <


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

15.

Sol.

16.

Sol.

17.

Sol.

18.

Sol.

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

y:cos_l H_x
2
y=cos'][ _l_-g_{ , Let x=cos@ ..6=cos '(x)
[ [Fcos@ : 2cos” —
=> y=cos 5 = y=cos z

:yzcos"(\fcoszé?m) = y=cosi!(cosf/2) =2 y=0/2

Putting the value of 6 , y= —;-cos" (x)

- ol : . dy 1 .
Differentiating both sides with respecttoy, —=———=- = — = - —nu—
. i dc 2 dx dx.  241-x°

yzcos'](ﬁ)

y =cos’ (ﬁ) Let x=sinf ..@=sin"'x

=>y-=cos"( 1—sin39) :>y=cos"( ceszé’) = y=cos '(cosf), y=6
Putting the value of @, y =sin ' x

Differentiating both sides with respect.to x. % = e

y=sin"'(2x\/l—7)

y=sin '(2xm), Let x=sin® .0 =sin ' (x)

y=sin""(25in9«/l—sT29) = y=sin '(2sinf.cosf) = y=sin'(sin20) = y =26
Putting the value of &, y =2sin '(x)

dy 2d(sin"x) ;;,".:‘.’.z 1 .“.{_z 2

Differentiating both sides with respect to x, _— ;
dx dx dx 1-x? dx 1-x°
y=sin™ (3x—4x3)

y=sin"' (3x— 4x3) , Let x=sin@ .. 9 =%in""(x) = y=sin"' (35in9—4sin39)

= y=sin '(sin3) = y=36 60 (?;\\O

Putting the value of 8, y=3sin 'x @

! — . : dy .4 (sin ’x) Q
Differentiating both sides with respect to x, e S— ,\(b %-

d
dy dy _ ) %

G B PR
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19. y=sin’(1-2x7)

Sol. y=sin"(1—2x3), Let x=sind .. @=sin"'x
y=sin"(l—2sin36) = y=sin '(cos26) = y=sin" {sm(2 —26’)}

ny:%—Ze,Putﬁngthevalueof a, y:%—2sin"x

Differentiating both sides with respect to x

dy—d[%J—zd(Sinqx) ol R
P dx

20, y=s [ ' J
Vi-x°
Sol. y=seac[ ! }Le x=sinf -.f=sin"x
[=id
y—sec‘( Fy= sec( - }
\\/l sin’ Jeos? 6

:»y:sec-"(—éJ = y=sec '(sec) = y=86
COos

Putting the value of &, y =sin 'x

d(sin'x
Differentiating both sides with respect to x, EJ'—'=(—)- % )

d  dx & Al-x
: 4 X
Zl. y=tan -
—X

], Let x=sin@ ..0=sin"'(x)

b

Sol.

y=tan"'| —=
J1-x°
y:tﬂ'{—%} :y:tan“[smi] = y=tan'(tanf) = y=6
l-sin" @ cos

Putting the valueof 8, y=sin'x

d (sm x) dy 1
Differentiating both sides with respect tox, — = S ——
t# dx da Wfi—y @

4 ” J
2. y=tan"|——

\1+41-x"
( X

Sol. y=tan'| ——
\1+v1-x°

J, Let x=sin@ ..@=sin"'(x)

yztan_l', siné — y:m_l[_—sine } :>y=tan"
(1++/1-sin’@ 1+cosé
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sin —

4 ,.[ 6?} 4
= y=tan = y=tan (tan—| = y=—
cos 2 2
2
Putting the value of 8, y—%sin"x
. 1dsinx
Differentiating both sides with respect to x, _‘Q:l_(_) :ﬂ:l_ : ﬂ: :
de 2 dx dc 2 J1-¥ dx 2J1-x*
[ ’ %
y=cot’ I-x J
X
i 1-x*
y=cot” ] Let x=sin@ =:@=sin'(x)
x
(B .
y=cot™ -—IM =5 y=cot"(c9—s'9J = y=cot'(cotd) = y=6
L sin@ sind
Putting the value of 8 , y=sin"'x
d(sin”'x
Differentiating both sides with respect to x, . u AL
dx dx dc J1-x°

=sec” (1 ]
¢ \1-2x°

(1
=2

y=sec’ ), Let x =sin@ ..0 =sin '(x)

{
ves (i) Samse(g) Sy () Sv-2s

Putting the value of @, y =2sin”’ (r)

d(sin 'x
Differentiating both sides with respect to x, —dl=2u :ﬂzz. l @—z .
dx di dx 1-x?  d& 1-¥°
i
T |

y=sin =

\\“"‘X—J

(1

y=gir .Letx=cotd ..6=cot ' (x
\\“-lvxz] ( )
(1 1 1 C
y=sin'| —| > y=sin'|/—| = y:sin“[ J s
\Jl+cot‘8J cosec” 8 cosect 60 c’)\\
= y=sin'(sinf) = y=6 @

Putting the value of 8, y =cot ' (x) 2@ Q
% \
o o dy dieot'(x)] @ 1;@
Differentiating both sides with respecttox, —=——-——+= . —=-
dx dx dx
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y=ag 1+x]
1-x

yztm"'[n—x], Let x=tan@ .6 =tan'(x)

1-x
T
(1+tan@ 4 tan"+tané 3 T T
y=tan = y=tan = y=tan <{tan| —+6& = y=—+860
L= 1-tan * tan@ 4 4
4

Putting the value of 8, y :§+tan" (x)

T
o o dy di] d(tan”' x)
Differentiating both sides with respecttox. —= -
d  dx dx
:iy—=0+——i—— Q: 1,_
dx 1 dx 1+x

_,(1+xJ
}!:co‘t —e

\l_x

_lfl‘f'x 3 =1
y=cot'[—— |, Let x=tanf .6 =tan"'(x)

=

/4 .
(1+tan@ r tan;+tanr9 = T
y=cot ; ) = y=cot —— LN = y=cot {tan I+9
At el 1-tan~ tan@

- z (= : T T _ pd
—cot™! £| —= Smg LI =l =29
= )y=co {co [2 (4+ D} =Yy d i =Y 4

Putting the value of ‘6", y =%—tan’l (x)

Differentiating both sides with respect to x

d[”] !
4 ) d(tan”
L N\a) ™) a1 1
dx dx dx dx 1+x° dx 1+x°
g— _,(Bx'—f
F= \l—3x2
(g =3
y=tan " M;—], Let x = tan@ .60 = tan"' (x)
1-3x 0 N O®
(3tan@—tan’ @ 4 6 Q
\ 1-3tan" @ (b
Putting the value of '@", y=3tan'(x) K% Q&
Differentiating both sides with respect to x %\,@ Cb.

ﬂ::’d(tan_ix) 5 dy:3.Ls. __‘__b”_z 3 Q &Q

& dc & ex & e - O >
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29. y= cosec'*[ l+x"}

]. Let x=tan@ ..6 =tan '(x)
2x

Sol. y=cosec (

1+tan* @

y:cosec"[ — J = y=cosec
an

2tan@
1+tan” @

dyzcosec"( ] = y=cosec  (cosec26) = y=20

sin 260
Putting the value of '¢', y =2tan™"(x)
Differentiating both sides with respect to x

ﬁ:d(ltan"x) & 1 A 2

=2 — —_

dx dx dx 1+ de 1+X°

30. y=sec’ [fo]
I—x*

2

Sol. y=sec’ [I+x

. ,,},Let x=tan@ .6 =tan"' (x)
—x-

1

4(1+tan’@ 4| 1-tan’@
=sec”!| ———| = y=sec!|{1=fan 0
* 1-tan’ @ + 1+tan" @

1
= sec = y=sec (sec20) = y=26
¢ [cos 29) J ( ) x
Putting the value of '6', y=2tan '(x)
Differentiating both sides with respect to x
d(tan”' x
Q 2—( ) = Q- =32 1 E Q —. 2

dx dx dc T 1+x* Tde 1+x°

31, y:sin"[ ] }
Ji+x°
|
Sol. y:sin'l[ }Let x=tan@ .. @ =tan ' (x]
e ()

= y:sin-'[ﬁjzy=sin"[seig
:y:sin"{sin(g—ﬁj} =>.V=%*‘9 ,\(&6 Q

Putting the value of '8", yzg—tan“'(x) %

J = y=sin'(cosb)

Differentiating both sides with respect to x . O @
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32.

Sol.

33.

Sol.

34.

Sol.
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g ] s 3 @ 3
— — E—ZO_ B = S E
dx dx dx dx I+x dx 1+x°
P x*+1
P |
; (14 %) g
y=sec’ = y=sec" - = y=rmx-sec -
= (]—x“) I=x
Let x=tand .‘.9=tan"(x),y=.?r— = 1+tan;9
1—tan- &

1

2 1
= y=7z—sec| 1=tan = :;r—sec"[ ]
4 1+tan~ & "y cos 28

= y=n—sec” (sec26) = y=x-20
Putting the valueof ‘6", y= 7—2tan "' (x)
Differentiating both sides with respect to x

_d(tan™
& 2R pd0y) b o, 1 B, - MK o
dx dx dx dx 1+x° dx 1+x°

y=cos'1[:;i2n] = y=cos“{—————:_(x:))z},Let tan@ =x" .'.9=tan“(x")
+(x

[ 1=1an’@
= - = y=cos (cos20)=>y=20
d I+tan" @ ¥ ( )=y
Putting the value of '8', y=2tan" (x")

Differentiating both sides with respect to x

Q:zd{fan‘l(x")}xd(x") . ﬂ___z 1 e @:ana—t
dx d(x") dx dx ‘1+(xn)=‘ Code 1+x”

X
y=ta-rl_][ 1 “}
a —x

y=tan'][J%],Letx=asin9 = X =sin® .'.stin"l(—]
a-x

a

=:> y:tan"[—asmrﬁl ] =5 y=1tan"' A
Na' -a’sin’ @ a:(l—sin39) %
:y:tm-l(MJ = y=tan'(tanf) = y=60 R OQ éo

acos
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Putting the value of @, y =sin"’ [i]
a

Differentiating both sides with respect to x, % =

d
#, 1 Y & 11 B, 8 1 B, 1
dx ! Y a dx a:r 1_,._x_2 a dx a-—x- a dx az_x'
| # =
35. y=sin'1{2ax 1—a*‘x-’}
Sol. yzsin"{Zax\Il—azxz},Let ax=§in@ ..6=sin"'(ax)
= y=sin"{23in€dl-sin:9} = y=sin"{sin26},
Putting the value of &, y=2sin 'ax
Differentiating both sides with respect to x
dy dfsin’' (ax)} (@) 1 dy __ 2a
—=2 = RN PN ——
d (ax) dx dx I— (ax)’ dc  1-a°x°
3 ( ]
: 1+ =1
Sol. y=t [ a ) ] Let ax=tan& .'.6’=tan"(ax)
l bY
B— &
| Vl+tan” 6 -1 [ secd -1 )
y=tan| 20 71| =tan'(_} — y=tan"| 086 _
5 ( tan @ J & tan @ s siné
cos@
2 = ZQ o 9
_;[1—0059J . sin® | sing
= y=tan - = y=tan | ———=—| = y=tan 5
sing 2sin—cos— cos—
2 2 2,

= y=tan"' tang =% =§

y > r=3
Putting the value of 8, y =-;-tan" (ax) 60 ;\\'()
Differentiating both sides with respect to x @ O

d,_ld{tan ( )} (ax) dy 1 1 Cody a 6
&7 @) & T a Ty & 2 \(&%Q
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Sol. y=sin"[LJ, Let x* =a’ cotd :>x—:_=cotg .'.9=cot"'[x—:]
X4 f a a’

._,{ a’ cotf ] - a’ cotf
y=sin'| —0—cf—=| D y=sin'| ————m—

va'cot' 8 +a’ 04((20'[264‘1)

. . @ coté . .,(0056’ sim?]
= y=sin"| ——— | = y=sinT | —x——F
a cosect sind 1

= y=sin"'(cosf) = y=sin" {sin(g—a}}::»yz-g——ﬁ

N __ x il B
Putting the valueof 8. y =5—cot —
7

Differentiating b_oth sides with respect tox

b A o
dx dx x° dx & '8
a a
4 2
:ﬂz 40 4.iﬁ.z,vc ﬂ= 293
dc a +x a dx a +x

e +1
35. y=tan"

e +1 N L1+
Sol. y=tan = D ystan A —F——~r =Dy=-fan | —5
a1 —(l—e ) l1—e

Let ¢ =tané .6 =tan "' (e”}

T
tanz+tan9

-,(l+tan9j 3
y=—tan = y=-—tan

I-tan@ l—tan%+tan6‘

:>y:—tan"{tan(£+9]} 3}’:—5—9
4 4 Q)
% = T 2 2%
Putting the value of &, }’t—z-tan 1(e ) 60 Q
b4
e o . "(ZJ d{tan” (¢*) Qﬁfb
ifferentiating both sides with respect tox, —=— -
dx dx d(e™) d(ZxL\

‘b’_ 1 2 : d _—Zezx
:,__0——1‘3 ‘2 . zy_]_l_e;;x . Q &Q
\\0 Jo)
0% @
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Sol.
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Sol.

42.

Sol.
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y=cos '(2x)+2cos ' (V1-4x’
(2x)

e y:‘:os_](Zx)+2°°5_l(\"}—41‘2), Let 2x=cosf .. O=cos '(2x)

y=cos '(cos@)+2cos ( 1-cos’ 6’)

= y=0+2cos ' (sinf) = y-6‘+2¢05“{cos(§--—6’)} :>y—6’+2[%-—9]

= y=0+m—28 = y=z—-8
Putting the value of 8, y =7 —cos ' (2x)

dicos (2
Differentiating both sides with respect to x, % (5] {cos ( x)} x ¢(2x)

T dx d(2x) dic
o Y et 3 T2
de fi-(2xy N
—— ,( a—x]
1+ax
y-—-tan“( —x] =fan'a—tan' x 3Q:0—i(tan"x): Ko
1+ax dx dx 1+x°

dy d{tan"' (a)} x d(a) _d(tan" J:)

Differentiating both sides with respect to x,

de d(a) dx dx
Y. AL ST S
dc 1+a® 1+x¥ 7 d 1+%°
Jx—x
y=tan" ~
4 [l+x3'“
y=t&n'[fT:iJ y=m"(lfj;i] =tan"'x—tan'x

1 1 1

1+(\[;): 20 14

Differentiating both sides with respect to x, % B
- & 1 _ B :
dx 2\/;(14-3:) I+x
y=tan' Ja+ x|
1-ax O O
O &

yztan"{%} :yztan"(@)ﬂan"'(«/;) é%=0+%(tan“&):@ &(b

Differentiating both sides with respect to x (&

ool (7] alia) afn' () o(s5) %

x

) R 2 S
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44.

Sol.

45,

Sol.

46.

Sol.
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dy 1 dy

1
P () & (1)

y:tan"[B_sz
1+6x

y=tan’ [—i;:ﬁj = y=tan'(3)—tan"'(2x)

Differentiating both sides with respect to x

dy _ d{tan(3)} d{tan”'(2x)] _d(2x)

dx dx d(2x) dx
T S
dx 1+(2x)" dr  1+4x

- tan"[ 5x )
1-6x°

y:tan,[ o :yy:tan“[3x+2x]
1-6x° 1-3x2x

Let 3x=tanA ..A=tan"'(3x) & 2x=tanB .B=tan'(2x)

. tanA+tanB R N :
y=tan (:anA_tanB] = y=tan {tan(A+B)} =>y=A+B
Putting the value of A& B, y=tan'(3x)+tan ' (2x)

Differentiating both sides with respect to x

a_dfn(6x)} aGr) dfian (20} a(x)

d  d(3x) & d(2x) dx
35@.: ! =34 A = gy—: 2 & 2 2
dc 1+(3x)  1+(2x) dr 1+9x° 1+4x

)’=tan"[ 2x
]+15x2J

yztan"[l_:'; ,J :>y=tan"[15+x5_3;] = y=tan"'(5x)—tan'(3x)
: X 2X

Differentiating both sides with respect to x

dy _ d{tan (5x)} _d(5x) _d{tan”' (3x)) L 4(3x)
dx d(5x) dx d(3x) dx @
5o 1 5 1 g W e Q O
& 1+(5x)  1+(x) dx 1+25¢ 1+9x% 6 AN
b T

If y= tan'l(;u;—;i} prove that = -=———; &"O Q
(22 P

a+bx
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Sol.
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Sol.

49.

Sol.
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b @ b
s w ge - . s =1 a _ 1 a a'
Dividing nominator and denominator by a, y=tan — e | = y=tan -
—+—.x
a a
b
x_i
= y=tan" ba = y=tan"'(x)—tan ' (b/a)
I+—.x
a

Differentiating both sides with respect to x

dy dftan’(x)} af _.b) d&__ 1 @ ]
= tan —| = = =
dx dx a\ a dc 1+x° Tdp 1+x

Ify:sin"[lzx‘]+sec" (H-_xz] show that %: 4 -
+x°

1-x ) 1+x

y:Sin'l[l2x2J+sec_I[l+x;], Let x=tand .'.6’=tan"(x)

+x l1-x

y=sin"'( 2tan@ ]+sec" 1+tan’ @
1+tan’ @ 1-tan’ @

= p=sin" (sin26)+sec '(sec26) = y=20+20 = y=40
Putting the value of &, y=4tan '(x)

d(tan"" x
Differentiating both sides with respect to x -@/—:4—(————) ::>.Q-=4. l, i_{y_h: . -
dx dx dx 1+x° dx  1+x
If y=sec’ EX—HJﬂzin“'{x—“]] show that ﬂ-—-0
x=1 x+1 dx
Gfx+1 e | S x—1 . f x—1 L5 = T
y=sec |—— |4sin | —— | = y=cos |—— [+sin | — Josin X+C0S xX=—
2 ol | X+ x+1 x+1 Z
d[-’r
:)y:.{{:g ﬂy.._..__g'__ .gy..z()
2 dx dx dx
If y=sin Ztan"Jl_—x} show that & - X
1+ 1—x?2

Let x=cosf ..6=cos '(x), y=sin Zum_;‘}lmcosﬂ = y=sin{2. tan"'
1+cos@

y=sin{2tan"(tang)} :}yzsin{ng = y=sinf

Putting the value of 8, y = sin(cos" x) .

N\
Differentiating both sides with respect to x §'§\
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a}-_dsin(cos"x) d(cos"x)

dc d(cos'x) | d

Ifyzm'l{u} provethatﬂz 1 =
Vi+x+41-x dc  241-x°

y:tm.]{dl—f—x—w}]—x 1

——-}, Let x=cos28 — 26’=cos'1(x) 9=-Ecos_'(x)

Ji+x+4/1-x

= % = —cos(cos" x) .

L [V1+c0s28 —~1-cos 20 | V2cos* 8 —2sin* 8
= y=tan = y=t - -
J1+¢c0s28 +/1-cos 20 J2cos> @ ++/2sin’ 0
~\2si 2 (cos@—sin 6 _si
= g V2 cosd ﬁsm@ = I tan”’ \/_(COS STH ) jyzm_,(cos(? sTnBJ
V2cos@++/2sind)| V2 (cos@+sinb) cosd +sin@
Dividing nminator and denominator by cosé
cos@—sind cosf sind
S cosd _ .. 1| cos@ cos@ _ i 1-tand
#=an cos@ +sind G cos@  sind N A [_l+tan9}
cos@ cosf cosd
tan” —tan@ b -
= y=tan" 4—;{ = y:tan"{-tan[——ﬁj}ﬁ y=—-0
1+tan—tan@ @ 4
4
. 7 1 5
Putting the value of 8, y:z—-z-cos (x)
Differentiating both sides with respect to x
d d(cos'x
dy _d(z/4) 1d(cosx) NS SR U S
dx dx 2 @5 dx 2 J1=x2 de  2J1-x°
x+1
Differentiate sin"[l "J wrt x
+
y*sin‘( ’ ] = y=sin" r2 = y=sin"' 22
4 1+(2°) l+(2")2

2.tan@

Let 2* =tan@ ..6 =tan '(27), =s'n"(—] = yp=sin '(sin20) = y=28
(), p=sin”| = | = (sin26) = y

Putting the value of §, y=2tan"' (Zx) @

Differentiating both sides with respect to x 60 ;\\'CJ
@)

ﬂzzd{tan' (2-*)}xd(z-*) DBy T gy o B 2Tlos2 &(b

dx d(27) dx de i) de 1+4 (%)
(2) \’bﬁ <
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Find Q, when:
dx

1.

Sol.

Sol.

Sol.

Sol.

Sol.

+y'=4
d(x*) d(y’ d(4
Differentiating both sides with respect to x, ( ) + (y )ﬂ: (4)
dx dy dx dx
= Bxidp Pt =58y Pty P B D X
dx dx dc 2y dx y
5—+£—- 1
a b

1d(¥) 1d0?) ay_d
> dx B dy dx  dr

—-l-— 2x]+—2— ZyE}‘-z 23) :—%x ﬂ e
a b dx b~ a dx

{z+ =43

Differentiating both sides with respect tox

d(fx) da(y) a_d(Va) _ 4

Differentiating both sides with respectto x,

_ 1 dy

& & da CHECUSENE .
Ll *1 Sdy oAy @_T‘/Z
T odx 2y dv ‘ sz_dr wWx  dx Nx dx Vx

213

2/ 2/
b + )y Y=g

d(x’/3 d(y*” dla”
Differentiating both sides with respect to x, ( )£+ (y )ﬁ: ( )—dﬂ
dx  dx dy dx da dx
2, 2 2 . 1
:>--2—x3 1.1+£y3 ]ﬂzzcﬁ 0 > ZJr 3+3y 3£=()
3 dx 3 3 37 dx
1 1
i) = ; 3 3
:E.},3f§’-:——x3 id:}—:—xl _‘_ Q:—y—]
37 dx dx ya dx b
y=c
w=e 1)

Differentiating both sides with respect to x

d(c .
i:: yi g)i :x%+y.l—2c.0 :x%+y—0 60 c,}\()

:x%:-y z%:—% .. (i) &"O Q
From equation (i), xy=c’ :>y=§ 6\® %_

Putting the value of y in equation (ii), —‘db—;: _c_ - OQ &Q
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Sol.

Sol.

Sol.

. Differentiating both sides with respect to x,
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x:+y2-3xy:1
d(¥) d)ay . [dy & ] d()
dx dy dx dx dx dx

=% 2x.1+2y%—3[xi—y+y_l]=0 = 2x+2yzy*3x%~—3y=0

dy ., dy dy
= 2y—-3x—=3y-2x = —(2y-3x)=3y-2x
| S (2y=3x)=3y

LAy _3y-2x _ dy_ —(2x-3y) .dy_2x-3y
dx 2y-3x de —(3x-2y) “dx 3x=2y
xyz—xzy—S:O

d d(x’
Differentiating both sides with respect to x, (xy ) (x )— d(S) =0

dx dx
:{xd(_ya) & o d(x)} { . }
dy dx
B, o) (e ey
:>[x.2ydx+y.l] [x dx+2,ty] dr 7 2xy —y
PN e it RO 0 e
B el Lol S
(£ +y*) =%y
d{x’+y 2} B 2
Differentiating both sides with respect tox, xd(x i | ]=d(xy)
d(x +y) dx dx
d 2 d ,2
w808 e

dx
—xi+y = 4y(x +y- )%—xﬂ—y 4x(x +y)

:>2(x2+y {2xl+2y:‘;} xi+yl :>2(x3+y3)[2x+2y%J=xﬁ+y
i a

=% 4x(x +y )+4y(x +y°

dy

— Z(gq,x"‘}};_p‘{hr:ﬁ_x):y‘.—./.f.x‘,’-_ﬁzj,xy"' Q_—M

T 4y +4xy—x

<
d(yz) Q_d{!og(xy)} d(xy) 60 ’\\,()
. <

x*+y* =log(xy)

d(¥’)

dx
—t
dx dx

Differentiating both sides with respect to x,

s a O
=>2r1+2ydy L{ dy+y‘&} z2x+2y—=i[xfi:‘i y] (& Q
dc xyl dx T dx de  xy\ dx x{( %_
:>2x+2_;f]y— _I_xd_y+iy :2x+2}dy ldy % Q
dx xy de xy dx ydx X Q &
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o - 8222
¥ 1-2x1] % %

10. x"+y'=a"

Sol. Differentiating both sides with respect to x,

> +ny" ==na"'.00 =™ tay™

n—1 Ci.y -l @ nx”_l . Q x"-l
dx

=>n —=-nx = s
dx dc ny

11. xsin2y = ycos2x
Sol. Differentiating both sides with respect to x

xa’(sty) d(2y) d(r)= d(cos2x) d(zr)+cos2xﬂﬁ
d(2y) d ° d(2x) d

+sin2y

. dy . ; dy
= xcos2y2—+sin2y.l=—ysin2x.2+cos2x—
YV e b y i

= | ZxGOSZy%—COSZJr%:—ZySmZx sin2y :>———(2xcos2y cos2x) = =(2ysin 2x+sin2y)

dy  —(2ysin2x+sin2y) dy _ 2ysin2x+sin2y
—(cos2x=2xcos2y) ~ dr cos2xr=2xcos2y

12. sin’x+2cosy+xy=0
d(singx)xd(sinx)_l_zd(COS}’) a4y d(xy)

Sol. Differentiating both sides with respect to x,

d(sinx) dx dy abc dx
. . ajv dy dx
2 +2(— — =0
= 2sinxcosx (Sm'y)a'x dx+ydx
d d .
= 2sin2¥— 2smyﬂ+x—-)i+y 0 = Zsmy-—}-,+xgy—:—y-sm2x
dx  dx dx dx

dy - 2 -
= Q(“ZSinY+X)=—(y+sin2x) — ﬂ:_(yﬂ’_x) -..ﬂ:yﬁfstx
“ dx —(2siny-x) dx 2siny-x

13. ysecx+tanx+x"y=0

; i ; : d(secx) dy d(anx) [ Lay d(x¥)
Sol. Differentiating both sides with respecttox, y———=+secx—+——=+| x —+ y——= N
g p 2= e = VIS

dy s ady
= ysecx.tanx+secx—+sec x+x —+yp2x=0
4 dx d ° @ Q

dy dy_ = sl @
= secx—-+x -‘—&-—uh} sec’ x— ysecx+tanx 6\, %-
&

= E(secxﬂrz) =—(2xy+seczr+ysecxtanx)
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14. cot(xy)+xy =y

dicot(x)] d(xy) d(w)_d(y)
d(xy) dx dx dx

=5 —cosecz(xy){xd—(;+y%} {xﬂ+y£} %

= ~cosecz(xy){ +_y} { ix«k’y}:%

= —=Xg0sec” (xy)——ycosec (xy)+xd_y+y_ dy

dx = dx
dy dy dy

= —xcosec’ (x})dx-kxz—z——waycosecz(xy)
=
dx

Sol. Differentiating both sides with respect to x,

—xcosec” (xy)+x— l} :y{cose«c2 (xy)—l}

b dy _ ycot” (xy) - dy yeot® (xy) %: —ycot’!'xy)

dx —I—x{c:ose'c2 (xy)- 1} dx  —1-xcot’(xy) I+xcot®(xy)

15. ytanx—)’cosx+2x=0
Sol. Differentiating both sides with respect to x

{ d (tan x )+tanxdr} {yzd(cosx)_'_cosxd(yz)'%}_,_ﬂzo

dx dx ey dx
dy dy

= ysec’ x+tanx—+ y sinx—cosx.2y—+2=0
¥ FY ) ydx

dy dy -_ 2
= tanx——2ycosx—=—2—y SinX— ySec x
e R 4 4

= %(tanx»dycosx):—(z +ysinx+ ysec” x)

. dy_ (2+)sinv+ysec’s)  dp 24 sinx+ysecx
dx ~(2ycosx~tanx) Cdx 2ycosx—tanx
16. e“logy=sin"x+sin'y
Sol. Differentiating both sides with respect to x
i) By ] diir's) dlsn’ y) g
dy  dx dx dx dy

ldy 11 & dd 1y

= " ——+logyet=
y dx gy

. —log ye*
_x'TJl—yzdf - ylbf_\[]_}ﬂlﬁ'_\h-—xz e 60 \0®

{e_x_ 1 J: L e = dy[e’\h e yJ {1—10gy.e”\/1—7
¥ \ll—y2 \h—x: l dx le \/l—x3 Q
\’0

ﬂ:y 1")’2(1“108)/‘-8".\/1—7) c{y !_y{lmlogye A-x
o Jlmf(e”\h-y:—y) Cae TN iy oy %’&Q

N
N
N

& &

=
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17.  xylog(x+y)=1
Sol. xylog(x+y)=1 kD)
Differentiating both sides with respect to x

d{log(x+y)} ¥ d(x+y)
d(x+y) dx

] [§+£]+log(x+y){xﬂ+y£}:0

x+y\dx dx

= ;fy [1+%}+Iog(x+y)[x-f—x+y]: 0

= Xy

. x?’_y +%%+xlog(x+y)’%+ylog(x+y):0
Xy dy

L @ _ Xy
x+ydx.+ﬂ0g(x+y)dx" ylog(x+y) r—

- %(%4- xlog(x+y)] = —(ylog(x+y)+ x?y]

=5

jﬁ xy+x(x+y)log(x+y) o y(x+y)log(x+y)+xy
dx{ x+y }_ { (x+7) }
dy __y{(x+y)log(x+y)+x}
dx x{y+(x+y)log(x+y)}

=

...(i1)

From equation (i), xylog(x+y)=1 = 1‘38'('3-""}’)=L
Xy

Putting the value of log(x+ y)in equation (i),

&, x+y+x'y
}’{(x+y)‘xy } - y{ = }
de  x{y+(x+y)log(x+y)} de x{y+(x+y)log(x+y)}
dy (x+y+x3y)
de ¥ {y+(x+y)log(x+y)}

18. tan(x+y)+tan(x—y) =i
Sol. Differentiating both sides with respect tox
dftan(x+y)} d(x+y) ditan(x=y)} d(x-y) d(1)

d(x+y) dx d(x—y) de  dr 9
oo G n(E 8- S

=5 secz(x+y){1+%}+secz(x—y){l—%}ﬂ) @K% Q
X\
= secz(x+y)+sec3(x+y)%+secz(X—}’)—SC’C:("'_J’)%=O Q% &Q

= sec’ (;vany)f%se:(:z(xé_y)-‘ﬁi:sef.:2 (x—y)—sec’ (x+y) .g\\o @@

dx
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S

= ={sec’ (x+y)-sec’ (x-y)}= —{sec(x—y)+sec’ (x+y)}

&

LA —{5902 (x—y)+sec:(x+y)} _dy _sec’ (x+y)+sec’ (x—y)

dx —{s.ev::3 (x—y)—secz(ery)} Tdx sec®(x—y)—sec’(x+y)
g+ 57 =tan (£
x
Given, log/x* +y® =tan '{XJ = %lag(:ur2 +y*)=tan’! X
x x

Differentiating both sides with respect tox

| _{d(f)g(f)g}: e
2(x*+)?) | Ay ek 1+[ ]3 (x)

= =

() o) ()
1 dyy x° dx dx dx
= ey — — = —— -
2(1‘ +_y) dx x'+y' ' 2(x'+y') x4y
dy _ dy dy dy dy dy _x+y
= X+y-——=x—-y = x+ ——y—=— = XN P R
W =Tat TEIL e TS e
If y=xsiny, prove that x.ﬂzL
l1-xcosy
y=xsiny ...(1)
. . : 2 d(smy) gj; d(x)
Differentiating both sides of tt v ¥y
ifferentiating both sides of (i) with respect to x, 7 - dx dir
= %z..xcosy%+siny.l = %—xcosy%zsiny
ay ; dy sin y s
= —(1—-xcosy)=sin = .1
- dx( Y) Y dx l-xcosy @)
From equation (i), y=xsiny ..sin y:Z
x
Putting the value of sin y inequation (ii), Q:—L— x-‘g}i:—y——
% x(1-xcosy) dx l=xcosy

dy ¥y
If xy=tan show that —=— ===
(xy ) b 4

<
ay av_ditn(v)] d(v) 60 ’\\0

Differentiating both sides of (i) with respecttox, x—+y— @

xy = tan(xy) . (D)

de Tde d(y)  d

L - L L, - &
= x— -+ y=sec (sz){xdx+ydx} R ] (xy){xdx+y} %’\(b

g+y xsec’ (xy)dy sec’(xy) = y—ysec’(xy)=xsec’ (xy

‘ \\
N
N

=
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; dyg - dy_ s (0)-1) @y -y
= yjl-sec” (xy); =x——jisec =lp = == Fa——m——
'V{ (x:y)} ah'{ (o) } dx x{secz(xy)-l} dc x
If ylogx=x—y prove that — a)’ IOL
dc  (1+logx)’
ylogx=x-y ..()
Differentiating both sides of (i) with respect to x
JOUeER) B dG] ) .1 +1ogx“3’— &y
dx cir dx dx dx dx
dy . dy dy X—y
1 =1- —(logx+1)=—=—
= logx—- . :>€k(ogx )
:Q:L 2D o
dc  x(l+logx) — dr x(l+logx)
From equation (i), ylogx=x-y = ylogx+y=x = y(logx+l)=x X 1
¥ (l+10gx)
¥ . dy _ logx . dy log x
Putting the valueof in equation (ii S——
= - ) de  (1+logx)(1+logx) ~ dx (1+logx)
If cosy=xcos(y+a) prove that ﬂ:m
dx sina
cosy=xcos(y+a) ..(i)
Differentiating both sides with respect to x, _cml_ =
cos(y+a)
d
= : dx dx =1
cos’ (y+a)
—in)? + compinfas )P
~ cos(y+a)( smy)éx+cosy.sm(a+})di=1

cos’(y+a)

=" %(sin(a+y)cosy— sin ycos(y + a)) =cos’ (y+a)

= %(sin(y+a—y))=cosz(a+y) %:W
Putting the value of x in equation (ii),
dy _ cos(y+a) =W _ cos’ (y+a) 0 0@
dx _siny+— Y _ sin(jra) dx —sinycos(y+a)+cosy.sin(y+a) 6 s\'\
cos(y+a)

QQ=M . . M [ sin(A—B) = sin Acos B—cos Asi Q&(b
dc sin(y+a-y) dx sina %\

A fb
N
N
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. If cos” Lx _qu =tan' (@) prove that o .3
X +y dx «x

r+y X+y

. Cos [x_—;,i] =tan'(a) = = —oos{tan '(a)}
Differentiating both sides with respect to x
" d 2 el - » d 2 2
[P 4:0%)- '("xdx 4 ')'"(x- -5) (rd:y) . d{cos(tan“ a)}
(x: + y:)2 - dx

(:c2 +y’ )[21’— 2}*%)*(1:3 -y )[2x+ Zy%]

=4}
- (2T

e}l rd).

= ' =)

(xz +y3)2

= 2(x3+y3)(x—y%)—2(x3—yz)(x+y%)=0

= (xzﬂ’z)(r-yg):(f-yz)[ny%]

= 2= xy;{x+yx yg@—x3+x3y£—y3x—ysﬂ

dx dx

s dy o dy 2 2 a4y 2 dy -2y'x
== s A ) = _2x" 1_._—__-2 B
= —XYy Xy YXx-yy = ) yx = -2xy

s
= =
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Find @, when:
dx

1. y=x*
1
Sol. y=x*, Taking log both sides we get, logy —Iog[xxJ = logy= ~log (x)
4
d(l d(l
Differentiating both sides with respect to x, (log¥) ﬂ = i (logx) +logx—=
dy d¢ x dx dx
:l.d—‘}izl.—lw—ﬂogx(mi._] _dy 1 logﬂx jl_d_y:I—I?gx
yd »¥x x yax x* x° y dx x*
, 1-1
= ﬂ: ): (]—logx) Q=M—M
& ¥ dx x
2 y= x‘E
Sel. y= Takmg log both sides we get , log y = Iog( ) =logy= Jx xlogx

Differentiating both sides with respect to x
Hegy) &y _ pedlions) ) o
dy  dx dx ¥,
:ld_y:L_'_logx ld_y__z-t-logx dy._ y(2+logx) _gjz_:x";(zﬂogx)
yac Jx 2k oy ok o nx de | 2dx
3. y=(logx)"
Sol. y=(logx)", Taking log both sides we get , log y =log {(log x)x} = log y = xlog(log x)

Gyl L1
z o J_ +logx2J;

Differentiating both sides with respect to x

) log(1
d(logy) dy _ {og( ogx)}xd(logx) +log(logx)‘d(x)
dv dx = d(logx) dx dx

1 dy ldy 1 dy 1

——=x .—I | 1 ——=——+log(log —=y log(1
= y dx log x .\‘+ og( ogx) = y dx Togx+ og( ogx) o dx y{log:nrJr og( ogx)}
. dy x) 1 _
so—=—=(1 ——+log(log

dx (ng) {logx+ og( ng)}

4’ y:xsinx 0@
Sol. y=x""" Taking log both sides we get, logy——*log(x‘i“‘) = log y =sinx.logx 60 ’\.\
Differentiating both sides with respect to x be
i(l;;gy)-_%zsinx.d(zrgx)ﬂogxd(:x) ;Z—smx +logx.cosx é Q

%_y(THogx cosx] .'.%zf'”[sn; +logx. cosx] Q%(&Q
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. P x‘mq“‘}, Taking log both sides we get, logy = log(x““_'“) = log y=cos x.logx

Differentiating both sides with respect to x

d =
d(logy)_afy _— xd(logx)+ o (cos r) :l_ﬂ:cos“ xAl+logx e
dy dr d dx y dx > -

= | " I -
- %zy(cos x logx } d}:xm-x[cos T Iong

S N dx X afi-x?

1
y=(tanx)s
1 1
y=(tanx)x, Taking log both sides we get, log y =log {(tan x)?} = logy= -1—]0g (tanx)
x

Differentiating both sides with respect to x

1
d =
fos(i 8
g A A2 e
dy dx x d(tanx) dx dx
. 1
ji_ﬁ:l : AseC'x+log(tanx){~—i_2] LA , - _og(timx)
y dx x tanx x ydx X 2sinx.cosx X
_ 1dy_2cosecx Iog(t?nx) ::»ﬂ:y 2x(cosec 2x2—log(tanx)
y dx X X dx x
dy i x)_!'{Zxcosec 2x—log(tan x)
Tde x’

y=(sinx)™"
y=(sinx)”", Taking log both sides we get, log y = log{(sin x)mx} = log y = cosx.log(sin x)

Differentiating both sides with respect to x

Mloals .
dlog(y).é_'l s { og‘(smx)} ><ap‘(smx) il x)d(cosx)
dv dx d(sinx) dx
alﬁ:cosx. ! .cosx+log(sinx).(—sinx) ::>@-—--y(cosx.cotx-log(sinx).sinx)
y dx siny dx '

& ‘6} . COsSX = :
i EZ(SIHI) (COTXCOSX-S]III’JOg(SII’II_))

y = (l()g x)sin.\' @
2 sinx 3 ¥ .r‘ _ 0 \0
y=(logx)™", Taking log both sides we get, log y = log {(log x)” j =logy=sinx. log(logé ’\

Differentiating both sides with respect to x

d{log(logx i Q
d(logy)'ﬂ:sinx. {log(log )}Xd(logx)+log(logx)d(srnx)
dy dx d(logx) dx dix
5 .i__%—sinx_loéx.-§+log(logx).wsx :%—y{%+cosx.lqg@ (&Q
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(Iog ){ s

= +cos x.log(log x)}
y =(cosx)™*
y=(cosx)™", Taking log both sides we get, log y = log {( cosx)ng} = log y = log x.log(cos x)

On differentiating both sides with respect x

d(logy) dy d{log(cosx)} d(cosx)
;y 'éﬁl%x' d(cosx) "

+log{cosx)@
47

|
3%_%:10 x. (—smx)+log(cosx)— :%—y( logx.tanx+$(?-)-J
dy _ (cos )™ log(cosx) I W—
dx x !
y 4 (tan )siu.t
y=(tanx)™", Taking log both sides we get, log y = log{(tan x)mx} = log y = sin x.log(tan x)
On differentiating both sides with respect x
( ' dilog(t i
d(lozy) . - {log (tan )} x Ay +log(tan x).—_d(sm %)
dy dx d(tanx) dx dx
% % =sinx. = .sec’ x+log(tanx).cosx

= %:y{secx+cosx.log(tanx)} .'_%z(tanx)m {cosx.log(tan x)+secx}

y=(cosx)™"
y=(cosx)"", Taking log both sides we get, logy = Iog{(cosx)ms"} = log y = cosx.1og(cos x)

On differentiating both sides with respect to x

d(l
d(logy) B . (log(cosx)) y d(cosx) Sl (cosx).d(cosx)
dy  dx d(cosx) dx dx
= lﬂ—cosx (=sinx)+log(cosx)(-sinx) = Q=—y(smx+smxlog(cosx))
ydx cosXx dx
. ‘:ﬁ —(cosx)™" sinx(1+logcosx)
)1' = (ta,n x)mu 0 \0@
y=(tanx)™", Taking log both sides we get, log y =log {tan x“’”‘} = log y = cot x.log(tan x) 6 ’\'
On differentiating both sides with respect to x K@ &
_ dfl Q
d(logy)xﬂzcmx { og(tanx)}Xd(tanx)ﬂog(tanx)'d(cotx) ,@
&y dv d(tanx) d S Ny

= i%: cotx. ta:]x_sg;cZ X+ Iog(tan x)(— cosecfx) = %*y{cosec x\@ {ﬁc&x}
@
‘s
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ny colx v
= 2 (tanx)™" .cosec x{l —log(tan x)}

y=x""_ Taking long both sides we get, logy = Iog(x""“‘”) = log y =sin 2x.log(x)

On differentiating both sides with respect to x
d(logy) L. 2x.d(lc)f,,r.vc) — d(sin 2x) d(2x)
dy  dx dx d(2x)
ﬂ dy sin 2x
“dix =2 ¥

=sin2x. —+logx cos2x2 =—= +!0gx.c052x.2J

¥

ﬁ-l‘% "=|~

o A2 { 5‘_“22£ + (2cos 2.\-) lt)g.x}

,-—-\

y=|sin x)

y=(sin" x)x , Taking log both sides we get, log y = log {(sin” x)x} = log y =xlog(sin ' x)
On differentiating both sides with respect to x

d(logy) dy _x-d{log(sin"x)} d (sin™ x)
dy dx d(sin"x) . dx

- log(sin_' x) dg)

1

& MO S (S A
.dr—x,sin_lx,ﬁﬂog(sm x).1 :dx—y{sm_lx'ﬁﬂog(sm x)}

1
4
& (s g oS}

sin' x.41=x

y= sin(x“‘)
y~sm( ) Let =1 = R= sm(t) 50
On differentiating both sides of (i) with respect to x

ay _ d(sinz) d(1) (i)

dx dr  dx
= 1=x", taking log both sides we get, log/ = log(x_‘) = log? =xlogx ...(ii)
On differentiating both sides of (iii) with respect to x

dloat)o_, dlons) o A0) Bk 1,

dr dx dx t dx x @

= %_%:Hlogx " %:r(lﬂogx) = -Z—i:xx(nlogx) 60 c’;\'\c)
Putting the value of % in equation (ii), %: cos(x‘).x"' (1+logx) @ &(b

y=(x+ 5)12 %\(b %_

y=(3x+5)

Taking log both sides we get, log y = log{(3x - S)(EH}} =logy= (Z‘x\ﬁ@%xé
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On differentiating both sides with respect to x

=(2x-3) d{?(g;j: ;)5)} x d(j: ) 108 (3x45)

d(2x-3)

1
3x+5

- Gxa s {223 %)
dx 3x+5

17. y=(x+1)’ (x+2)" (x+3)’

P L
S RIS

=(2x-3).——3+log(3x+5)2 = %zy{-s(zx—_?,)-+210g(3x+5)}

2

3x+5

|& <l-

+210g(3x+5)}

5

Sol. y=(x+ 1)5 (x+2) (x+ 3)5 . Taking long both sides we get, log y = Iog{(x+ 1)“ (x+ 2)4 (x+3) }

=5 logy_—.log{(x+l)3}+log{(x+2)4}+log{(x+3)s}
= logy =3log(x+1)+4log(x+2)+5log(x+3) .0

On differentiating both sides of (i) with respect to x

LQ:EL‘IHLL,HS, L 1 :l.ﬁz 2 - \ + 2
y dx x+1 x+2 x+3 yde x+1 x+2 x+3

:-al=y( Y ) .'.%:'(x+l)3(x+2)4(x+3)5( ¥ g ]

dx x+1 x+2 x+3 x+1 x+2 x+3

G262
T y‘\/(x—s)(x—4)(x—s)

(x-1)(x-2) I (x=1)(x-2)
ey el

Taking long both sides we get,

) (x-1)(x-2)
logy = l"’g{_(_,;_3)(x—4)(’f ”5)}

=5 Iogy=%|:log{(x— 1)(x- 2)} = log{(x— 3)(x—4)(x _5)}]

= logy= %[Iog(x— 1) +log(x=2)—log(x-3)—log(x—4)-log(x-5)| ..()

On differentiating both sides of (i) with respect to x

1 dy 1[ 1 1 1 1 1 ]

—_ = + A o =

yde 2| x-1 x-2' x-3 x-4 x-5 @
’\()

lay 1] 1 1 ¢ 1 1 & _y[ 1 S I QA
:y'd_'x' 2[x—l+x—2 x-3 x—4 x—s] % 2{x—l+x—2 x-3 x-4 @ ,OO

Cdy 1| (x-1)(x-2) { 1 1 1 1 1 }

Cae 2{(3) (- H)(x-9) Lx—1 ¥-2 x-3 x4 x5

19. y=(2-x)' (3+2x) Q%
Sol. y=(2- Jc)3 (3+ 23()5 , Taking log both sides we get, log y = log {(2 —{3&(@:)5}@(0

=

Sel. y

bt | =

(r-1)(x-2) }

=5 logyz—l—log
2 (x=3)(x-4)(x=5)
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=5 logy:log{(Z—x)3}+Iog{(3+2x)ﬁ} = log y =3log(2-x)+5log(3+2x) ..(1)
On differentiating both sides of (i) with respect to x

d(logy) dy 3d{log(2—x]} d(2-x) _d{log(3+2x)} d(3+2x)

—_— = A

& & o d2-x) | & = d(3+2r) d
:>l.ﬂ=3.;.(—l)+5. l (2) mﬁ=y[_—3+ 10 J
y dx 2-x 3+2x dx 2-x 3+2x
dy 5[ 10 3 ]
2 - (2-2Y (342 s
(B (e x) 3ty B=x

¥ =C0SX.cos 2x.cos3x

y =cosx.cos2x.cos3x, Taking log both sides we get, logy = log(cos x.cos 2x.cos 3x)
= log y = log(cos x)+log(cos 2x) +log(cos3x) ...(1)

On differentiating both sides of (i) with respect to x

_I_Lt"_z{ (-sinx)+ 1 (-sin2x).2+ 1 (—sin 3x).3}
¥y dx |cosx cos2x cos3x
:%zy(—tanx—ztaan—Staan) %=~cosxcoszxcos3x(tanx+2tan2x+3..£an3x)
g XNx+4

(2x+3)’

5 v ;

= 4)2
y= ¥ x+i¥ , Taking log both sides we get, log y =log M

(2x+3) (2x+3)

3

= lo_gyzlog{;rs.(x+4)%}-log{(2x+3)2} :logyzlog(xs)ﬂog{(x-t-él)%} —log{(2x+3) }

= logy= 5]0gx+%log(x+4)— 2log(2x+3)

On differentiating both sides with respect to x , A @=5.l+l L3 . 2
y x 2 x+4 2x+3
5 N
:>Q=y 5, 1 _ 4 ._.ﬂ=x1,(x+xf) i+ 1 4
dx x 2(x+4) 2x+3 dx (2x+3)“ x 2‘(x+..4) 2x+3
_(x-i—]):\/x—l
(x+4)3 e*

(x+4) e (x+4)’¢*

2 : I: ’ 0
Y :M, Taking log both sides we get, log y =log ‘w} @60 6)\\

= logy= log{(x+l): (x- I)é}*lcg{(x+4)3 ‘ex}

:>logyzlog{(x+1)2}+10g{(x-—1)§}~10g{(x+4)3}~loge" ) Q &Q
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= logy= 2log(x+1)+%log(x— 1)—3log(x+4)—xloge

= logy=2]0g(x+l)+%log(x—1)—3log(x+4)—x (1)
On differentiating both sides of (i) with respect to x
L. MU . 8 B B by [2+ l —3—1J

= 5 — —:y
yde x+1 2x-1 x+4 dx x+1 2(x-1) x+4

_£+(x+l): x—l[ 2 i 1 3 _J
X

#1 2(x-1) x+4

23, y:\/.l_‘(3x+5)
Jx+1
1
- @) 2(3 (2
Sol. yzm, Taking log both sides we get, log y =log Lﬁ-?l-
ikl (x+1)2
1 1
= logy:log{xi(3x+5)3}_]og{(x+1)%} — logy=log[x§}_l_log{(:;x_l_s)z}_tog{(x"'l)%}
=3 IOgy=-21-Iogx+2log(3x+5)—-;-log(x+l) (1)
Differentiating both sides of (i) with respect to x ,
1 11, 1 5 ! &, \OQ%gl . 5 |
yde 2'x 3x#5 2'x+1 de | 2x 3x+5 2(x+1)
dy_Alx(3x+5) 1,6 1
i e+l 2x4 3x+5 2(x41)
24. =x‘/r+f
(l+x:)E
[ X
Sel. y=x- I+J:, Taking log both sides we get, log y =log M
(1+x2) (1)
3 3
= log}’=log{x:-(’”l)%}—108{(”)(2)5} = logy=Iog(xz)+log{(1+x);}_10g{(1+x3)5}
ldy 1.1 1 3 1 .
= logy = 2logxr+log(1+x)~Zlog(1+x’) = e % 2L TR G\\' c}\o
& _ (2, 1 3 1/1+x (E | 3x %) &(b
& = 2( +x) 1+x° a&' ( Lx 2(1+x) Tl K@ Q
I+X) @
~
25. y=f(x-2)(2x-3)(3x-4) o
Sol. y:J(x—2)(2x—3)(3x—4), Taking log both sides we get, . OQ
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log y =log{(¥~2)(2-3)(3r-4)} = logy = Tlog{(v~2)(2x-3)(3x-4)}

= logy= %[Iog(x—Z) +log(2x-3)+log(3x-4) ]| )

On differentiation of (i) with respect to x,

ii}i:l{ L A+ : 2+ : ‘3} :Q:‘E[ : + £ + 3 }
yabr 2lx—2 " 2%-3 x4 dx 2lx-2 2x%-3 3x—4

\[(x 2)(2x-3)(3%~ 4)[ =y 2:3 3x3 4}

26. y=sin2xsin3xsin4x
Sol. y=sin2xsin3xsin4x (1)

Taking log both sides we get, log y =log(sin2x sin3x sin 4:)
= log y = log(sin2x)+log(sin3x)+log(sin4x) ...(ii)
On differentiating both sides of (i) w.r.t. x,

ld_y: cos2x.2+ _l .Cos3x.3+— :
y dx sin2x sin3x sin 4x

dy

= ]%—2cot2x+3cot3x+4cot4x = ?fo:y(2c0t2x+3cot3x+4cot4x)

.cosdx4

¥
= —di sin 2x.sin 3x. sm4x(2¢ot2r+3cot3x+4c0t4x]

3 -
27. el X Siﬂx
e
Sol. y:"s =ik @)
e
Taking log both sides we get, l(}gy:log["r smx) = logy=log(x3.sinx)vlog(e’)
::>logy“log( )+log(smx) xloge :>Iogy:310gx+log(sinx)—x ...(11)
On differentiating both sides of (ii) w.r.t. x,
LI LT R [ —— W xoinx(3, ge 1
y dx x siny dx x dx e \x
38, y-2l08%
X

Sl p-t 08 (D) 60 X

2

Taking log both sides we get, logy = Iog(ex']?gx] = logy= Iog(ex.logx) - Iog(xz) 6® &(b
"

= logy =xloge +log(logx)-2logx = logy=x+log(logx)-2logx ,\(& q

. L ) .. 1 dy 11
On differentiating both sides of (i) wrt.x, — —=1+———-2—
i ing i (i) w s T——— Q @
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3Q=y[]+ 1 EE] :%zeh{grf“ L LE]

dx xlogx x X L xlogx x
1
29, y:xcos 5x
1—
=1
Sol. y=""2 2 )
I—x"

30.

Sol.

31.

Sol.

y 1

—X

1
Taking log both sides we get, log y = lt:ag[“:c‘S x]

1
=

=b logy:log(xcos"x)—log'{(]—xz)-} = Iogyzlogx+log(cos"x)—%log(l—xz) (i)

On differentiating both sides (ii) wr.t. x, i Ly 1_! (— L . -(—2x)
yde x cos'x| J1g2) 271=x

1 1 # xcos x| 1 1 x
b sz[;_\/lﬂcz cos"(x)+1—x:J i %: J1-# [;ﬁcos" wi-x? ’ l—xl}
y=x)(1+x)(1+x*)(1+x°)
y=(_1+x)(1+x3)(1+x*)(1+x‘5) ...G)
Taking log both sides we get, log y = log{(l+x)(l +x3)(l+x“)(l+x5)}

= logy=log(1+x)+ log(l +x2)+log (1 +x.“").+l_0g(l.+ xﬁ) -.(ii)
On differentiating both sides of (i) w.r.t. x,
ifil—: ! A+ ] — 2x+ 3 4_4,\'3+ d 6.6}«7s
ydc l+x 1+x° 1+x 1+x
3 s
:_@_: 1 +2x?+4r4+6x6
dx 1+ I+x" 1w, 189

.'.%=(l+x)(1+x2)(1+x*)(l+x6)[ I W J

=T 4 I3
l1+x 1+x 1+x 1l+x

= xFo g
y=x-2%% Let x* =& 2™ v
y=u-—v (1)
On differentiating both sides of (i) w.r.t.x, % =% -% ...(11) @
=X 60 ;\'\O
Taking log both sides we get, logu =log (x") = log(u)=xlogx @ O

On differentiating both sides w.r.t.x, lﬂ = x,l+ logx.1 = % =u(1+logx) (0&6 Q
x

u

dﬂ_—_.r*(l+logx) . OQ% &Q
= N

%

1l
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d(2™) d(sinx)
dx Cd(sinx)  dx

On differentiating both sides w.r.t. x, =% % 27" log2.cosx

Putting the value of %g—— in equation of (ii), % = x*(1+logx)—2""log2(cosx)

32, y=(logx) +x"""
Sol. y=(logx)" +x""**  Letu=(logx),v=x"*"
y=u+vy (1)
On differentiating both sides of (i) w.r.t.x.
by, dv i
dx dx dx
u=(logx)
Taking long both sides we get, logu = log {(log x)x} = logu = xlog(logx)
1 du L |
On differentiating both sides w.rt. x, ——=x. —+log(logx).1
u dx logx x
du [ 1 dy (
= — =1 = —=(log —+log(l
dx ‘[logx )J dx (log) Jogx og( ng)J
p=
Taking log both sides we get , logv= Iog(x'“g‘) = logv=logx.log x
. 5 g . 1 dv 1 1
On differentiating both sides w.rt. x,, ——=logx—+logx.—
v dx x x
dav 2 dv 2 2logx
= —=v—logx =>—=v—logx = —=x""_—2_
e x £ dc  x = dx x
Putting the value of %&% in equation (ii), % = (logx)x {ﬁHog(log x)} S 5 ant 21c;gx
33. y=x""+(sinx)""
Sol. y=x"""+(sinx)"", Let u=x""v=(sinx)"

y=u+v wald)
On differentiating both sides of (i) w.r.t.x

e )

dc dx dx

<

u=x""and v=_sinx)""

u = x""* Taking log both sides we get, logu = log (x"”) = logu =sinx.logx 60 ,\,\
; o 2 3 d(logu . d(logx d sin x ‘2>
Differentiating both sides with respect to x, Mﬂ =sinx g ) ( &
du  dx
ldu . 1 du sin x
= ——=sinx—+logxicosx = —=u +log x. cosx x +lo oosx
u dx b dx

X X Q
and v=sinx)"", Taking log both sides we get, logv = log {(sm x)

’\ g v log sin x)
*

Differentiating both sides with respect to x, \ @
WV
<
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d l . l “
dlog(v) & _ {log (sm x)} ! d(sinx) g d(cosx)
dv  dx d(sinx) dx
= %% =008¥— — .cosx+log(sinx).(~sinx) = % =v(cosx.cot x—log(sin x).sin x)
= % = (sin x) “**(cot x cos x —sin x.log sin x))

Putting the value of % and % in equation (it),

X
% S (Eﬂogx. cosx} +(sin x) “**(cot x cos x - sin x.log(sin x))
X

1
y=(xcosx) +(xsinx)=

1 i
y=(xcosx) #(xsinx):, Let #=(xcosx) , v=(xsinx)s

y=u+v B, (1
On differentiating both sides w.r.t.x in equation (i)
dx dx dx

u=(xcosx)"
Taking log both sides we get, logu =log {(.’ccos x’)x]

=> logu =xlog(xcosx) = logu=x{logx+]og(c_a§x)} _.(iii)

On differentiating both sides of (iii) w.rt. x, l@ = x{i+ ! (—sin x)} +{log x +logcos x}
u dx X cosx

&

= = (xcosx) (1-xtanx+log x +logcosx)

|
v=(xsinx)x

1
Taking log both sides we get, logv = iog{(xsin x)'i}

=5 Iogvzilog(rsinx) :>'logv=-1—-[logx+logsinx] ..(iv)
X X
On differentiating both sides of (iv) w.r.t. x;

ldv 1|1 1 5 1
;.;—;{;4-Sinxcosx}+{logx+log(smx)}[—~?J

5

= ﬁ=v|: l, +lcotx—lo%x—]0g(81nx)]
dx % X X

Z —d1=(xsinx):lc [i?_i_cotx_log’x_log(s:n x)] K@ Q
C& X X x- X @
Putting the value of o & = in equation (ii) 6\
el S g e P Q
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% =(xcosx) [1-xtanx+logx +logcosx]+ (xsin x)als [%+ ccj:x < lc;gzx . log(;m x)]

35. y=(sinx) +sin '(J;)

Sol. Let u= (sin'l x)x, v=sin"' (JJ_C)

y=u+v ...(1)
On differentiating both sides of (i) w.r.t.x
dy a’u dv
o ...\1_1)
dx  dv ctr

u= (sin"' x) . Taking log both sides we get, logu = log{(sin’I x)r}

= loguleog'(sin‘* x) _.(iii)

On differentiating both sides of (iii) w.r.t. x, lﬁ = x;_I . +10g'(5il'l_l x).l
u dx sin x f1—x2

dx sin xwll x
v=_sin"(J§) (V)

e L = u{;ﬂog(sm x)}

On differentiating both sides of (iv) w.r.t. x, ﬁ i 5 = ok :
dx ‘ﬁ_ ( J;)" 2Jx dx 2

Putting the value of “ & . in equation (ii),
dx  dx

& . = x 1
— (sinx) {sm J‘_‘h_erh:)g(sm x)}erZJ;.ﬂ
1
=~ AN e T T
(smx) [sm xﬂ+ cg(sm x)]+2 —
=l

36. y = x.t‘c(ﬁ.\.‘
.,

2 3

x> +1 . iy |

Sol. y=x"""+——o, Let u=x""%v=—
>

y=u+vy «{1)
On differentiating both sides of (i) w.r.t.x @

dv _du dv ; :
& & O 60 \\,Q
u =x""", Taking log both sides we get, @ O

loguzlog(xm’“) = logu =(xcosx).logx ...(iii) K@
22 R

On differentiating both sides of w.r.t.x, . % =(xcosx) Ly log x.(—xsinx + co@*

u X Q

du s
= —=u{cosx—xlogxsin x+log xcosx} N O «
z N4


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

37
Sol.

38.

Sol.

39,

Sol.

40.

mm Wondershare
PDFelement

Remove Watermark g

https://millionstar.godaddysites.com/

du ; :
= s =g {cosx— xlog xsin r+]ogx.cosx}
x*+1 :
V=— (v)
el

On differentiating both sides of (iv) w.r.t. x,

av (f—l)@-(f+l)$ dp_(x3~1)2xw(x:+l).2x

5

dx (x-1) dx (x-1)
& ZJvc(x2 =" —-1) —m

= —= = -
& (1)

(<*-1)
. du _ dv . e Y

Putting the value of — & — t , —= X
ing the value o i ‘&mequalon(u) i X {

Bl

. 4x
cos x—xlogx.sinx+logx.cosx} - -

(1

y =e*sin’ xcos* x
y=e"sin’ xcos® x (1)
Taking log both sides, we get, log y =log {e". sin® x.cos" x}

= logy= log(e‘ ) Fi! log(sin"’ x) + log(cos“ x) = log v = xloge+3log(sin x) +4log(cosx)

= logy=ux+3log(sinx)+4log(cosx) «. (i)
On differentiating both sides of (ii) w.r.t. x, —1—@ =1%3. _1 .cosx+4. (—sin x)
y dx sin x TOSX
dy dy

= E,:y(1+3cotx—4tanx) .'.E:e*sifxcos‘ x(1+3cotx—4tanx)

y=2%e" sindx

y=2%¢"sin4x ()

Taking log both sides we get, log y=log(2". e sin 4x)

= logy=-log(2"°)+log(e3")+log(sin4x) = log y = xlog2+3xloge+log(sin4x)

= logy = xlog2+3xloge +log(sin4x) = logy=xlog2+3x+log(sin4x) ...(@i1)
On differentiating both sides of (iv) w.rtx,

dy

.cosd4x4 = E =2"¢"sin4x(log2+3+4cot4x)

l.£zlog2.l+3+ -
y dx sin4x

y:‘rvelzrﬂ @
P=x". e ..(1) 0 \0
O &

Taking log both sides, we get, log y = log {x".e”*“ } = logy= log(x‘ )+ log(eg“" ) @
= logy=xlogx+(2x+5)loge = logy=xlogx+(2x+5) ...(ii) &6 Q
On differentiating both sides of (ii). w.r.t. x, ’@

%.%: x%-t—log x1+42 = d—di—y(l +logx+2) .. %:x".ez""" (;’:+lc&

y=(2x+3) (3x-5) (5x-1)’ @\\\\ <
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y=(2x+3)’ (3x-5)" (5x-1)’ ()

Taking log both sides, we get, logy = log {(Zx +3)’ (3x- 5)1 (5x- 1)3}

= logy= [og{(2x+ 3) +Iog(3x—5)?}+log{(5x*1)j}

— ]ogy:5]0g(2x+3)+710g(3x_5)+310g(5x_]) (H)

ldy 1 I 1
yde ~2x+3° 3x-5 Sx-1

:f{y-:y L + 2 + ] iy-:(2::.-s-3)5(3:r—5)7(53:—1)3 10 + 21 + 13
dx 2x+3 3x-5 5x-1 dx 2x+3 3x-5 Sx-1

On differentiating both sides of (ii) w.r.t. x,

(cosx)” =(cos y)’
(cosx)” =(cosy)", Taking log both sides, we get. log {(cosx)“'} = log{(cos y)x}
= ylog(cosx)=xlog(cosy) ()
On differentiating both sides of (i) w.rt. x,
1 " dy 1 ; dy
—(= +1 —=x—- ——+1 ).1
yccsx( sin x)+log(cos x) = xcos’y( smy)ch,+ og(cos y)

dv

dy
= —ytanx+log(cosx)—=—xtan y—
¥ 8(posx) Y

dy

=5 Iog(cosx)—+xtany—:Iog(ccsy)+ymn.r

+log(cosy)

_ dy _log(cosy)+ytanx
" dc  logcosx+xtany

=5 E{log(cos x)+xtan y} = {log(cosy) + ytan x}

(tanx) = (tany)"
(tanx)” =(tan y)" ki)
Taking both sides; we get, log {_(tan x)y} =log {(tan y)x}

= ylog(tanx)=xlog(tany) (i)
On differentiating both sides of (ii) w.r.t. x,

)Q 1 > dy

— .sec” x +log(tanx == x.-tan—yse_c g log(tan y).1

aj; L 4 +log(tany)

de sm 2y dx

¥.

= Y
ysin2x

+log (tan x)

<
=> 2ycosec2x+log(tanx)%=2xcose62y%+log(tany) 60 ,\\F)

dy _log(tany)- Q

T lcngf,(tanQ cg
y=(logx)" +x"" O (&
N

. Q i
oS

dy

= log(tan x)@ -—2xcosec2yaz log(tan y)—2ycosec2x

=2 %(Iog(tan x)—2xcosec2y)=log(tan x) -2y cosec2x

o xlogx

y=(logx)" +x"* Let u=(logx)", v=
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y=u+v (1)
On differentiating both sides of (ii) w.r.t.x, Q:Q+ﬁ ...(i1)
dx dx dx
u=(logx)"
Taking log both sides, we get, logu =log {(logx)x} = logu = xlog(logx) ...(iii)
. - . 1 du 1 1
On differentiating both sides of (iii) w.rt. x, — —=x. —+log(logx).1
u dx logx x
du 1 du = 1
= —=1 +log(logx)y = —=(logx) {——+log(logx
dx ’{Iogx g (log )} dx (log) {Iogx og(log )}
= y=x"e*
Taking log both sides we get , logv= log(x“’"‘") = logv=logx.logx . (iv)

On differentiating both sides of (iv) w.r.t. x.

1 dv ] 1 dv [ZIng) dv hgx[ﬂogx)
- —=logw=slogx.—~ =>—=v = — = x| O
v dx X X dx X dx X

Putting the value differentiation % & g- in equation (ii),

% =(logx)" {$+ log (logx)} + X% .%(logx)

sin ' x dy
i = rove that (1—x" )—=xy +1
y p (1-¥)===w

1—x*

o sin”' x 0

On differentiating both sides of w.r.t. x,

—d(sin'x)  d ‘\“'13) d(1-x*)
a}'_(dlﬂr )7‘# —Sin" % d(l—xz) X s
e (Vie)
( l—xz). ! —sin”' x. i (-2x) -_|
=5 fi: 1-x° 241-x° =5 (l_xg)_cb’_:Hxsm x
& (]_xz) dx Y x”
= (lrxz)%z(ny).Prove& @

If y:,}x+y prove that %:ﬁ Qbo c’)\\

y=ox+y () &6 Q
Squaring both sides we get, () = (\fx y)2 LY i=x+y  ..(ii) %’\(b %_

On differentiation of both sides at (ii) w.r.t. x, Q &Q
dy dy dy dy dy dy
292 =1+ 2 2y 2 D2y-1)=1 o A
V"V Ty TR = {0

S
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46. If x°y" =(x+ y)a"b prove that

& &

A
x

Sol. xy"=(x+y)" ()

Taking log both sides of (i) w.r.t. x, log (x".y"’) = log{(x + y)a g

= log(x"]+ Iog(yb) =(a+b)log(x+y)

= alogx+blogy=(a+b)log(x+y) ... (iD)
On differentiating both sides of (ii) w.r.t. x, a_l+ blﬁ =(a +b).L(l +£]
x yd © X+y dx

a bdy_atb avbdy _ bdy [a+b}dl=a+b_g

= —+ =5 paa
X yafr x+y x+ydx ydx \x+y)dx x+y x

_, Db _a%b) atb a _ dy(b(x+y)-y(a+b)| (a+b)x-a(x+y)
de\y x+y) x+y x dx y(x+y) (x+p)x
d_yzy(ax+bx—ax-qv) . dy _y[bx-ay LAy
dx  x(bx+by—ay—by) de  x\ bx—ay Codx x

x (1+1 +5°1
47. Ifx*+y’=1showmatﬂ=—{ ( ngl.y ogy}
dx Xy
Sol. x"+y*=1

Let u=x* v=y*
u+v=1 R
" _— ; du dv d(l) du dv i

On differentiating both sides w.rt. x, —+— —=0

n erentiating both sides w.r.t. x, > aﬁ' oo a‘x afr (11)

=x", Taking log both sides we get, logu =log(x*) = logu = xlogx )

On differentiating both sides of (iii) w.r.t. x,

1 du | du du

——=X=+logx.] =>—=u(l+logx) =>—=x"(l+logx

PR & ] o =X

v=y", Taking log both sides we get , logv:log(y‘) = logv=xlogy ...(iv)

On differentiating both sides of (iv) w.r.t. x,

1 dv 1 dy dv xdy dv xdy
——=x—-"+logyl = —=v ——+lo = —=y| ==+
v yde B d v['dx gyj & y{ydr ogyJ

<
> &
o

Putting the value of % & % in equation (ii),

x*(l+logx)+y"[§%+logy] 0 :>x(1+logx)+y} xdy

(OQ
{r+(1+10g %)+ y* log v} \(& Q

—+y'logy=0

ady (. . &
= xy 1__~{y Iogy+x"(l+logx)} no== v q
y — pSinX X ‘f.y_ smx 2
48. If y=¢™"+ (tanx)" prove that — =™ cosx+(tanx) [2xcosec 2x+lo &

" N\
Sol. y=e¢™+(tanx) ‘&
@ \/
\E\
O

,QQ
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Let u =™~ v:(tanx}x, y=u+v o )
Differentiating both sides of (i) w.r.t. x, ﬂ = £+ﬂ ...(i1)
dx dx dx
u=e"" ;o H)

sinx

Differentiating both sides of (iii) w.r.t. x, -‘{%: e .cosx

v=(tanx) , Taking log both sides we get,

logv = log{(tan x)“} = logv = xlog(tan x) A(iv)

On differentiating both sides of (iv) w.r.t. x, l— = o ;sec” X+ log(tan x) |
“!

tan x
dv dv x [n
= =5 v{2xcosec2x+log(tanx)} = = (tanx)”(2xcosec2x +log(tanx))

dy

Putting the value of % & g in equation (ii), a =™ cosx +(tan x)[ 2xcosec2x +log(tanx) |

49, Ify:log(x+\h+x")provethat%: 1

1+x
Sol. y:log(x+J1+x3) ()

2

On differentiating both sides of (i) w.rt. x, ﬂ: I = {1+ : .ZI}
dx x+\’1+x‘ 2\/1+x2
:)d_y: ] ’_thujx :»—42: ! — . Proved.
dx x+Jl+x'1 Jl+x' dx I+x
50. If yzlogsin(\fxzﬂ) Proved that-‘giy—z-lL L
dx x*+1
Sol. _y=log{sin(\/x3+1)} i)
- - - . - @ 1 :! 1
On differentiating both sides of (i) w.rt. x, — - ws( X +I). = 2X
dx ' +1 2 ]

dy _ [2 X dy _
:>—E—cot( X +I)Jx2—+1 ,_E,

1-cosx dy
how that — = cosecx
JS Ow [ha & @

1+cosx

51. If yzlog[

. X
2sin’ =
l1-cosx

X :
Sol. yzlog[ 1+cosx} = y=log \gcosli = y=log[tan5) wal) &6 Q&(b
2

On differentiating both sides of (i) w.r.t. x, 6\' %‘
dy 1 o2 X 1 dy 1 dy 1 dy

= = ——=

B x0T x _x - d s @ )
" sinx
tan 23mzcos > ‘\‘Q\ %
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If y=log+ tan £+£] show that Eﬁ7—=se:cmr.
4 2 dx

yzlog{tan[%+§J} cikl)

On differentiating both sides of (i) w.r.t. x,

%: ! _secz(£+£].l M :
tan(£+£] * 22 e 251n(£+£]cos(£+£)
4 2 4 2 4 2
- & _ 1 :;,ﬂ— ] &__L ::>ﬁ=secx

—_— —_— s ==
& sin 2(£+E sin(£+x] dc  cgfx L
4 2 2

If‘y=1}—1_—sfugshowthat Y sl Fl-v
1+sin2x dx 4
1—sin2x :
ya/.— (1)
l+sin2x

(cosx—sin Jr)2

cosxX—sinx
Y= — =Yy —
(cosx +sinx) cosx+sinx
cosx—sinx COSX SIinx
Dividing nominator and denominator cosx, y=—=208X . _, COSY COSX
COS X +Sinx cosx _sinx
COs X COSXY COSX
= y= ' D> y=——>——— = y=tan|—-x ...(ii)
1+tanx 4

T
l+tan —tanx
4
On differentiating both sides of (i) w.r.t. x, . sec” [£ —xJ (-1) < B —sec’ (E— x)
dx 4 dx 4

L‘H‘S.:-@+sec2 [E—x] =—sec’ [£~x]+sec3(£—xj =0
e 4 4 4

Ify=log1/]—+ﬁ—x showﬂlat-'-‘-gy—= ‘ = smxcc:sx
1—-e™ de l—-e™ 1+cos x

1+cos’x )
}’:103{ —JJ wilkd)
l-e

On differentiating both sides of (i) w.rt. x, 60 . O

o d(1+cos’ x , yd(1-€*
d 1 1 (l—e“‘)%—(“cm x)(T) @

e =0 N
- Q: 1 (l*e"‘)(~2)sinxcosxw(j1+cos: x)e-”’(ﬁz) . Q &Q
d 2(!“1*2&;?] (1-e") ‘§\\O @@
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dy  1-¢&* (l-el‘)sinxcosx+e“(l+cosl x)
' (1=¢*)

dy —(l—e“)sinxcosx+e3"(1+cos:x)

: T 9 b )
dx (1 +Ccos” x)(] —e"")

:_@__sinxcosx e L dy e'x _sinxcosx
dx l+cos’x 1-e* dr 1-e® l+cos’x

dy

55. If y=x"""+(sinx)™" prove that s xcosx{ L8 (sinx)log x} +(sinx)™" {1+log(sin x).sec” x}
X

Sol. y=x"*+(sinx)™", Let u=%*;w= (sinx)™"

y=u+v suw L)
On differentiating both sides or (1) w.r.t.x

ﬁ=ﬂ+ﬂ ..(i1)
de  dx  dx

a = x"" Taking log both sides, we get, logu = iog(x“’”) = logu =cosx.logx ... (iii)
. . . - 1 du 1 .
On differentiating both sides of (ii) w.r.t. x, — =cos x.—+log x(—sinx)
u X
du (cosx . ] du m“(cosx ; ]
= — = —logxsinx| = —=x""| ———logx.sinx
dx X x

dx
v=(sinx)™", Taking log both sides we get.

logv= log{sin‘*"’} = logv=tanx.log(sinx) ..(iv)

On differentiating both sides of (iv) w.r.t. x, l.£=tanx. ,l .cosx+log(’sinx).seczx
v dx sinx
dv . 2 dv - tanx - 2
=> —=v{l+log(sinx).sec  x; = —=(sinx 1+log(sinx)sec x
L {1+ tog(sin) sec'x} = %= (sin )™ (1+Iog(sinr)sec’
Putting the value of L & ud in equation (i1),
dx  dx

;—‘Z = x‘m(—c% —log x.sin x) +(sinx)™* (1 +log(sin x).sec’ x)
56. If y=(sinx)™" +(cosx)™ prove that

dy

= (sinx)™"[ cot xcos x—sin xlog(sin x) | +(cosx)™" [ cosxTog (cos x) —sin x tan x |

Sol. y=(sinx)"" +(cosx)"", Let w=(sinx)" ,v=(cosx)" 0 \()
y=u+v .. () @6 (?)\

On differentiating both sides of (i) w.r.t.x 6
5 2 R

Z:%Jr% @) %\@ Y
v:(sinx)m Q &Q

Taking log both sides, we get, logv = log {(sin x)w“} = logv= cos;% in xb(b ... (iii)
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On differentiating both sides of (iii) w.rt. x, l% = COSX.
v

.COS X+ log(sin x)(— sinx)

sSinx

= ol v(cotxcosx—log(sin x).sinx) = ﬁz(sin Xy {cotxcosx—sin x.log(sin x)}
dx dx
v=_cosx)""

Taking log both sides, we get , logv = Iog{ (cos x)Si"x} = logv =sinx.log(cosx) ...(iv)

On differentiating both sides of (iv) w.rt. x, l% =sinx. (—sinx)+log(cosx)cosx
1 4

COosx

=5 % = v(~sin xtan x +cos x. iog-(cosx)) =5 % =(cos x)ﬁm (cos x.log(cos x) - sin x. tan x)

Putting the value of %&% in equation (i),

 _

i (sinx)™ [cot xcos x—sin xlog(sin x)]+(cos x)sj"x [cos x.log (cosx)=sin xtan x]

If y=(tanx)""
% = (tanx)™ coseczx(l —log(tan x)+(cotx)™" sec’ x) [log(cotx)-1]

y=(tanx)™" +(cotx)™", Let u=(tanx)™", v =(cotx)™"

+(cotx)™" prove that

y=u+v ...(1)
On differentiating both sides of (ii) w.rtx
ddn b
dc dx  dv
U= (tan x)mx
Taking log both sides, we get, logu = lcg{(tan x)""“} = logu = cot x.log(tan x) .. (iii)

On differentiating both sides of (iii) w.r.t. x,

1 du

—.— =CotX.
u dx tan x
= %%zcosec:x—log(tanx).coseczx = %:ucoseczx(l—log(tanx))

sec” x+log(tan x).(- cosec’x)

= % = (tanx)™" cosec’x(l-log(tanx)) , w=(cotx)™

Taking log both sides we get, logv = log {(cot x_)w“} = logv=tanx.log(cotx) ...(iv)

On differentiating both sides of (iv) w.r.t. x,

1 L ,
—.— =tanx cmI.(*cosec-:c)+log(cot;r)sec—x 60 c,;\\()

EN % = v(—sec3 x+log(cot x)sec’ x) = % = (cotx)™ sec’ x{log(cotx) - 1} @

. du , dv . o K@ Q
Putting the value of & & 5, Mequalion (i1), \(b

% =(tanx)"™" cosec’x(1—logtan x)+(cotx) ™" . sec’ x{log(cot x) -1} Q «Q
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If y=x"**+(cosx)" prove that

% i {cox —(sinx).log x} +(cosx)"[ log(cosx)—xtanx |

y=x""+(cosx)", Let u =x, v=(cosx)’
y=u+v ..(1)

On differentiating both sides of (i) w.r.tx
@ é{+ﬂ ... (i)
dx dx dx
=3

Taking log both sides, we get, logu=log(x***) = logu =cosx.logx  ...(ii)

On differentiating both sides of (iii) w.r.t x, l% = cosx.-1-+logx_(—sin_x)
u o
dn [cosx
= —=u
dx

=(cosx)

" din.  TEEEY .
=logxsinx | =>—=x ——sinx.logx
dx X

Taking log both sides, we get, logv = log(cos x") = logv =xlog(cosx) ...(iv)

On differentiating both sides of (iii) w.r.tx, lﬂ =) (=sinx)+log(cosx).1
v de cosx
= B (cosx)"[log(cos x) - xtan x|
dx

Putting the value of % & % in equation (ii),

% _ x“‘”’{-cﬂ{—sin x.log x:l+(cos x)" [logcos x —x tan x|
x

If y=x"*"+(logx)" prove that g i {2 lc:rg x} +(logx)” {@ +log(log x)}

Letu =(log x)x e

y=u+v (1)

On diﬂ'crcntiating both sides of (i) w.r.t.x,
4 ﬂ — -.-(ii)
dx dx dx

u=(logx)"
| | ; O o
- 6 (3)\\

Taking long both sides we get, logu =log {(log x-) } = logu=xlog (logx)

On differentiating both sides w.r.t. x, l ﬁ 1 l+Iog(log x).1 K@

u dx logx X
= Q:n :
dx log

+log (log x)] = ﬂ =(logx)" [? +log(log x)] %
v=x""®*  Taking log both sides we get , logv = Iog( '°3”) = logv l@l
N4
o
,QQ\
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On differentiating both sides w.r.t. x, lﬂ =log xAlJr logx.l
v dx X x

= —= v—!ogx :ﬂ v—logx = —= X% 2logx
dx x dx x dx x

; du av . e e QY ] 1 e 2l0g X
Putting the value of — & — in equation (ii), —=(logx) s ——+log(logx) s+ x & ——
g —, & ——ineq ()‘h(g){logx g(g)} .

v
If 3) ,find
y= o +(x ) in

y= 3 ) +(xv3)x: , Letu= x(f_i),v =[5 ~3)":

y=u+v ...(1)

On differentiating both sides of (i) w.rt. x
Y d B @
dx  dx dx

yidx® "'}, taking log both sides, we get, log # =log [x(xz"s)} = logu = (_J_r2 - 3]logx . (iii)

On differentiating both sides of (iii) w.r.t. x, —.@ = (x2 —3).l+ logx2x
u dx X

93 P
=5 £=u[x 3+2xl¢ag:vr] = d— ( 3’{ 3+2xlogx}
¥

dx x dx

V= (x— 3)”1
Taking log both sides we get , logv=log {(x—S)’z}: = logv =x*log(x-3) ..(iv)
On differentiating both sides of (iv) w.r.t. x, = % = xz_ﬁ+ log(x—3).2x

2 2 &
= %:v{xi_iﬁ-kiog(x—ﬂ} =% %=(x*3f {%"‘2"'1"3("'“3)}

Putting the value of %&% in equation (ii),

Z o '3){ = +2xlogx}+(x 3) { L3 +2xlog(x 3]}

3+

If f(x)=(lT;‘]M find /*(0).

=227 e O <
Taking log both sides we get, log f(x)=log {(3::] .k} nggﬂfbo

= log f(x)=(2+3x) log(%) = log f(x)=(2+3x){log(3+x)-log(1 ®'®Q%

On differentiating both sides of w.r.t. x, Q
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1

1
e )f ()= (2+3x)[ ——]+(log(3 +x)—log(1+x)).3

3+x l+x

= (%)= f(x).|:(2+3x){%}+3{10g(3+x)—log(l+x)}j|

= f'(x)= (a+x] 3‘[(_2)%“{]%(3+x)—log(1+x)}]

At x=0, £'(0)= &]m{( )( 2+29) +3{log(3+0)—103(1+0)}}

1+0)(3+0)

= f’(0)=3""'{(_—34)— 3log3} = /(0)==12+27log3 .. f'(0)=27log3-12

Sol.

Sol.

. SINXE..... = .
If y=(sin x){sm)‘ provesith 2o Y COX
de  (1-ylog+tanx)

- fsin] .
y= (sin x_)(sm.t) = y= (sin x)"
Taking log both sides, we get, log y =log {(sm x)’r} — logy = ylog(sinx) (1)
On differentiating both sides of (i) w.rt. x,

d(logy) sz d {log(sin x)}xd(sin x)
dy dx ~  d(sinx) dx

+log(sin x)%

= —JI:%= . siixcosxﬂog(sin x)%';- =2 —l-%mlog(sin x)% = ycotx
dx |y dx y dx 1-=ylog(sinx)
A (cosx) ™5 h dy —y’ tan x
y=(cosx) , prove that = -—-(1 P
cOsX)..w0 2
y=(cos x)(m")‘ = y=(cosx)
Taking log both sides, we get, logy = log{(cnsx)"} = logy = ylog(cosx) ()
On differentiating both sides of (i) w.r.t. x,
d(logy) dy  d{log(cosx)} d(cos x) dy <&
ol | O 1 Y
S y d{ews) — og(cosx) 60 ,\\F)

y dx cos X

i-@{l—log(cosx)}z—ytanx = { )Iog(cosx)}_ —ytanx .= %
dx |y d.'x (&

ldy y—( smx)+log(cosx)@ ydy log(COSX) dy_ —ytanx K@ Q&(b
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K y= Jx+\}x+ Jx+.. | prove that - L

3.
de 2y-1
Sol. y:\/x+\lx+-dx+‘.m =S y=4/x+y
Squaring both sides, we get, (y)2 = (\/x +y)3 = Al =
d
On differentiating both sides of (i) w.r.t. x, ( )ay (x) 2
dy ‘dc  dx dx
"3’~1+ S0 Yy O, gy B L
dr dx dx de 2y-1
\ dy sinx
4. If y:Jcosx+\}cosx+Jcosx+...ao ;prove that —= :
dc 1-2y
Sol. }7=JCOSX+JCOSx+JCOSX+__._CC :>y=,/c05x+y
Squaring both sides, we get, (y)2 =(\f(:053r+y)2 = y'=eosx+y -mfi)
d
On differentiating both sides of (i) w.r.t. x, ( )dv (cosx) N
dv dx  dx dx
:>2y.£-—ﬂ=—sinx zﬂ(Zy—l)'-——sinx :_ciy_=_—_sm_x_ Q= S
dx dx dx dx  —(1-2y) dc 1-2y
2
5. Ify=Jtanx+Jtanx+Jtanx+.uoc , prove that &:w.
de. 2y-1
Sol. y=Jtanx+Jtanx+Jtan'x+...oo :>y=,ftanx+y
Squaring both sides we get, (y)zz( tanx+y)2 =y =(tanx+y) .. (@)
On differentiating both sides of (i) w.r.t. x,
d 4 ' 5
( )dy (tanx) i ::»2)«'.@=saac‘x+Q :>2yaj, stec“x
dy “dc  dx dr dx dx dx dx
:bﬁ(Zy—l):seczx ___Q:sec‘x
de 2y=1
_ dy _1
6. Ify:Jlogx+Jlogx+,}1ogx+_..w show that (2y—l);=-—-
' X
Sol. }=Jlogx+\/logx+\}10gx+...oo :>y=\flogx+y

Squaring both sides we get, (y):z(.\[logTy)2 =y’ =logx+y 60 :\'\O

d(y’) dy _d(logx) dy Q" o
dy d  dr  dr K‘b Q
s Tor? sp-Ts 5 Bay-N= (- 1)"-"=£~O\® ©

de x dx afxdxx dx X dx

On differentiating both sides of (i) w.r.t. x,
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ﬂxa'r‘; ® 5 '
. Ky=a Prove that of Q: Y logy
x(1- ylogxlog y)

gxar.m

Sol. y=a :>_y=a’y
Taking both sides, we get, logy = log(a“r] = log y = x"log(a)
Again taking log both sides, we get, log(log y)=log (x-" .loga)
= log(logy)= log(x-") +log(loga) = log(logy)= ylogx+log(loga)

= log(logy)= ylogx+log(loga) i)
On differentiating both sides of (i) w.r.t. x,

d{log(logy)} 3 d(logy) dy _ yd(logx) +logrd—y+ d{log(loga)} g d(loga) | d(a)

d(logy) dy  dx dx dx d(loga) da dx
: .iﬂ=y—+logx y+¢.10 L v log:urﬂzl
logy ydx x loga a ylog y dx dx  x
dx\ ylogy " dx  x(1-ylogxlogy)
I dy
8. Ify=x+— that —=—2
y=x x+£.1 prove % 753
1 xy+1 N ;
Sol. y=x+— = y=""" =y =xp+l v... (1)
y Yy
. - , : d(y’ dy de d(l
On differentiating both sides of (i) w.r.t. x, (y )ﬂ N k' y—+ﬁ
dv dc dx Tdx dx
dy __dy dy __dy dv _dy
= ZYy—=x—=—+p.1+40 = 2y—=x—+ = 2y——x—=
Y d "w w ) T % w Y
dy dy ¥y
g 2 —-X)= S ——=—
%)=y Xg S

EXERCISE 10H (Pg.No.: 438)
1. Differentiation x° with respect to (LJ
~x

Sol. Let w=x°, vz—j-_-, find-cE
x

dv

6

u=x () 0 ’0
d(x’) S C}\

On differentiating both sides of (i) w.r t.x, -~ LY @

dx dx dx dx
1 .. &
= ﬁ (i) __ 6\@ %_Q

On differentiating both sides of (ii) w.rtx, —= —_—— %
n differentiating both sides of (ii) w.r.t.x, = e \\ @

s
%
S

7
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du

== s 13
ﬁ:ﬂzL :ﬂ=_12x3
dv dv _lx—s:: dv

dx 2

Differentiation (logx) with respect to cot x.
Let w =logx, v=cotx, find ﬁ
av
u=logx ...(1)
On differentiating both sides of (i) w.rt. x, % =—
b
=cotx .(11)

On differentiating both sides of (ii) w.rt. x, % =—cosec’x

a1
du_ gy — du _ 11 i s du _ —cosec’x
dV dV —COSE(,‘ZX dx X Xcosec X v "

dx

SNy

Differentiation e™* with respect tocosx.

: du
Let u =™ v=cosx find —

'

u =2 i)
d esinx d . .
On differentiating both sides of (i) w.rt. x, @ = ( - ) X (Sm x) = ﬂ =e"" cosx
dx d (sm x) dx dx
V=CosX ...(11)

d )
On differentiating both sides of (ii) w.rt. x, ﬂ M =3 % =—sinx

dx dx
du
du _ gy ¢ .cosx Dﬁ: 2 o
dv dv —sinx dv

Differentiation tan ' with respect to cos ( )

Let # =tan'

d
o , V=008 (2) fndd:

+x° 2

B _,{ 1*00529} B _.( 2sin"9J o ._,( 3 )
u = tan —— | Duw=tan - = u =tan tan- @

u:tan"{ 1-1-?], Let x* =cos26 = 26’:005"(,\'2) :>9=lcos'1(x1)

1+cos28 2cos @

= u=tan'(tanf) =u=0

3leos (7))

Differentiating both sides with respect to x,

Putting the value of @, u = \ Q
N
,QQ

NP
R
9 o\
IR
q,\(b%\
&
o0

<
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v d{cos" (xz)} d(x3

X

)

Differentiating both sides with respecttox, — -
de d(x) di
du -x
=" ﬁ:_;‘zx =5 iv_:_i — @:Q: 1'_x4 _'_ﬁ:l
dx l—(xz): dx j -8 dv dv  2x v 2
dx  1-x*
5.  Differentiation tan ( al Jw:th respect to sin- [12,\'*)_
+x°
Sol. Let # =tan '[ ) v=sin’ [ ]f d—
dx
( ] Let x=tand ..0 = tan"'(x)
u:tan_]( Ztanf)] :>-u=tan"(tan2<9) = nu=20
1-tan” @
Putting the value of @, u =2tan"'(x)
di ¢ {tan_l (x)} du 1
Differentiating both sides with 1 —_—=2— = —=2 -
erentiating both sides respect to x, l 5 0 T
. i 2% =
v =sin [—2-), Let x=tan@ .. &=tan (x)
+Xx
p
:;.p:sin"L Ztam? ] = v=sin'(sin20) =v=20
l+tan @
Putting the value of &, v=2tan"'(x)
d{tan” (x)} 1
Differentiating both sides with respect to x, S i il i ———2 5
dx dx dx 1+x
du 2
:-Edv—-: 2_‘ b E{‘;:ﬁ:_l"'_xi_:l
dx  1+x° dv dv 2
1+x

6. Differentiation tan [ ]w:th respect to cos’ (2x2—1).

,V=cos ' 2x —I) ﬁnd%

Sol. Let uztan"[
\/_
u:tan"[ —

J Let x=cos@ .. @=cos (x) Q

Ldu 2

”E_l+x3
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u:tan"(—MJ :z::tan_l(cosgj :>u=tan_‘(c0t9)

Vv1-cos’ 9 sin

= u=tan '{tan(i—ﬁ]} g
2 2

Putting the value of @, u :%—cos" (x)

T
du d[zj B d(cos" x)

Differentiating both sides with respect tox, —=
de  dx dx

du 1 du 1
= e—m—— =5

—
dx 1-x* dx \1-x*

v=cos (sz - l) , Let x=cos@ ".@=cos”(x)

= v=cos_](200536—1) = v=cos (cos20) = v=20
Putting the valueof &, v=2cos"(x)

Differentiating both sides with respect to x,

dv . 1 dv -2 du
—ER e — -— =
dx 1—x dx 1—x- dv

da
=i qlvx AT
dv
dx

7.  Differentiation sin’ x with respectto cos’ x.

35 du
Sol. Let u =sin’ x, v=cos’ x . find —

u =sin’ x , Differentiating both sides with respect to x,

du  d(sin’ x) d(sinx) du .,
—= - : = —=38In" X COs X
dc d(sinx) dx dx

v=cos’ x

i a’(cos3 x) § d(cosx)

Differentiating both sides with respect to x, = — =-3¢os” xsinx

d(cosx) dx
du
dn gy  3sin’ xcosx sin x du
e L — = —>—==fanx
dv dv  3cos’xsinx  cosx dv
dx

Z

: ~ 4{1= : #3x—2
8.  Differentiation cos '( x] with respect to tan '( e ]

I+x 1-3x*

o 1% "t du @
Sol. Let # =cos [sz], v =tan (st_,]ﬁnd - (&6 Q&
u=cos [:—xz}, Let x=tanf ..6=tan '(x) 6\' %-

+X

n:cos"[ﬂ] sweer{pe2d) =20 .\\\O ®’0

1+tan’ @
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Putting the value of @, v =2tan"'(x)

d(tan" x) i 2
—_— TS — =
dx de 1+x

Differentiating both sides with respect to x, % =0
Be

3 ST

v:tan'1[1x3x,J, Let x=tan@ ..@=tan"'(x)
— x-

3tan@ —tan” @

= v=tan" -
1-3tan" &

J = v=tan'(tan3) — v=36
Putting the value of &, v=3tan ' x
Differentiating both sides with respect to x,
d{tan ' (x ;
NG R S B N B
dx dx dx l+x dx l+x

2
du _duldx 14y 2 jgiﬂz
dv dvide _3 3 dv 3

1+x

Viex -1

X

9. Differentiation tan"[ } with respect to sin”' [1 Zx"]
+x°

Sol. Let v =tan"' [MJ v=sin"(1 zxﬁ) find &

b +x° dv

u=tan"' [E] Let x=tanf .0 =tan '(x)

X
.
— u—=tan | _Htan—é’—l — u=tan " M = =tan"’ 00529 1
tan @ tan & sinfd
cosé
il
L (1=¢os@ . 2sin 5
— u=tan 5 9 = tr=tan 6
% S 2sin —Cos —
2 2
( 1 9 . 9
sin — sin — 0 o
= u=tan' = u=tan :>a=tan'1[tan-4] Su=—
COS— CoS —

. 2 2 @
-
Putting the value of €, = tan (x) 60 c’)\\

Differentiating both sides with respect to x, 6® &(b
du_rdfen () 1 1 a1 2 R
dc 2 dr de 21+F & 2(1+%) %\. Ny

v=sint[ 2~ et x=tand ~.f=tan '(x Q
[sz]’L 60 (x) ‘\’\\OQQQ&
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v:sin"[ﬂ) = v=sin"'(sin20) = v=20
1+tan- &

Putting the value of 6, v=2tan'(x)

. o dv _d(tan"'x)
Differentiating both sides with respect tox, — =2
dx dx
dv 1 dv 2 du 1
= —=2 =~ = — He—=7 -
de  14+x dx 1+x° dx (]+x“)

I
Cdu_durae 2(14%°) 1
Cdv dv/dx 2 4

(1+x3)

10. Differentiate tan‘{ l—x‘J w.rt. cos"(Zx\ll—xZ), when x=0

X

Sol. Put x=cosé sothat @=cos ' x

E‘m{m]w [sne]

= =tan ' (tan@) =6 =cos 'x
x cosf costd

Let u=tan"[

and let v=cos' (Zle—T) =cos”! {20056‘\11 ~cos’ 9}
¥/ 5

=cos ' {2cosfsinf} =cos ' {sin 26} =cos™ {cos[% *29]} =5 20 =§n 2¢cos ' x

dx

-1
-1} 2 _du"dmdx“[\h_fl

dv
:>—=0—2( = |= = =
=22 ) i dv  dv/dx [ 2 J

EXERCISE 10 I (Pg.No.: 442)

Find ﬂ when:
dx

L, x=af, y=24

Sol. x=at (1) @
d(r .
Differentiating both sides of (i) w.r.t. 7, & = a—-(—’—l = = =alt :>ix~ =2at 0 \0
dr di di di 6 c’)\,
y=2at i) <

(i 9 Q
Differentiating both sides of (ii) w.r.t. 7, .4 = 2a-u = & =241 =% & =20 K
& di %O
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2. x=acosf, y=bsinf
Sol. x=acosé ...(1)
d
Differentiating both sides of (i) w.r.t.8, £=a (G088) =>—=—asinf
de de de
y=bsiné ...(ii)
d(sin@
Differentiating both sides of (i) w.rt.&, ﬂ:15 (Sm ) aﬂzbcost?
dé de dé
4
, W _dg Sus A&
dc dx —asinf dx a
de
3. x=acos’0, y:bsinzélﬁ
dx
Sol. x=acos’ @ ...(1)
Differentiating both sides of (i) w.rt.é, d—g=a2cos€.(—sm9) = E§=w51n29
y=bsin" 8 ... (i1)
Differentiating both sides of (ii) w.rt. 8, d—‘é‘;——*bQ sinf.cosf
dy dy @ bsin* 8 dv b
: do sin” ]
——=bsin20 — =L = ==
a0 MY T T _agnia do 4
de
4. x=acos’, y=asin’@
Sol. x=acos’@ ...(1)
Differentiating both sides of (i) w.r.t. &, %:ajcoszﬁ(msiné') :%:—3(10082 @sind
y=asin’@ ... (11)
Differentiating both sides of (ii) w.r.t.6, %zasin2 8.cos@
dy dy = in’ #cosd dy sind dy
. 2 . de _ 3asin” Bcos _ sin
= —=3 fOcosfd 1 —==L-=— = = = —=—tand
7 B dr @ 3geosifsnd - dv  cos® b
dé
5. x=a(l-cosb),y=a(f+sinb) <O
Sol. x=a(l-cosd) i) 60 ;\\'CJ
Differentiating both sides of (i) w.rt. @ @q)
d(l) d
- () dfuns) = ﬂ:a{()JrsimS‘} = % _asing K@ QK
de dé deé deo (2

' o
y=a(f+sinf) ...(ii) 06\' Q%-
Differentiating both sides of (ii) w.r.t. 4, L = a{d(g) - dlsin 9)} %;@ =%@$ﬂ$6‘}

dg deo da
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0
dy _dy/de _a(l+cos6) 5 dy

- zﬂz— :>—=cot£
dc dx!deé asin@ dx 2sin§cosg 2

6. x=alogt, y=bsint
Sol. x=alogt ...(1)

a

1 de
dr 1

Differentiating both sides of (i) w.rt 7, % —a-=

y =bhsint -..(i1)

Differentiating both sides of (ii) w.r.t 7, % =bcost
Q: dy!dt _ bcost = Q_: bicost
dx dx/dt a dx a
!

7. x=(logf+cost), y=e'+sint find %

Sol. x=log?+cos!/ ..(1)

. dx 1 de 1 dx _1-tsint
Differentiating both sides of (i) wrt /1, —=—+(-sinf) = —=—-—sint —=—=
ng sides of (i) w.r s (—sin?) o v = ;
y =" ¥sint (i)

'

Differentiating both sides of (ii) w.rt 7, %;— =e’ +cost

dy dyldt e +cost - _ay__t(e'+cns€1)

" dc de/di 1-isini dx 1-tsint
1
8. x=cosf+cos26,y=sinf+sin26

Sol. x=cosd +cos2¢ =
Differentiating both sides of (i) w.rt.@, i —sinf+(-sin20).2 = 5 —(sin @ +25in 26)
y=sinf+sin28 ...(ii)

Differentiating both sides of (ii) w.r.t. 4, % =cosf+cos26.2

= ﬂ=costEH2::0526’ :-f-b"—=cos(9+2ms29
de de
dy _dy/df __cos@+2cos20  _ dy _ (cos@+2cos26) %)
" dc dv/do —(sin@+2sin20)  dr  (sin@+2sin26) 60 ,\\()
9. x=+/sin28, y=+/cos28 @ CJ

Sol. x=+/sin20 (1) (’9 Q
Differentiating both sides of (i) w.r.t.& g = ;.cos 202 = & - e (b
" df  2ysin26 dé i %‘
y=+/cos20 ... (i) Q &Q
NS
.% @

*
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; e ; = dy 1 3 dy sin 26
Differentiating both sides of (i) wrt 8, — = ————1—(sin28)2; — —=-—
B ) d6 chosze{ s R
__sin20
3
b 100 VT B ()
dc dx/d9  cos20 dx
/sin 28
10. x=e’(sin@+cos@),y=e’(sin6—cosh)
Sol. x=e’(sinf+cosf) ...(i)
d(sin@ a dfe’
Differentiating both sides of (i) w.rt. 8, ﬁzea M +4(sinf+cosf) ( )
dg de dé
= E’r—zeﬁ' {(cosﬂusin€)+(sin9+-cos19)} = ijr~:2fz.""nr;056’
do dé
y=¢(sinf—cosf) .. (ii)
d(sin@—cos@ d(e”
Differentiating both sides of (ii) wrt. 8, ﬂ:e";'M+(sin€—cos«9) ( )
dé de de
dy_ (] . = é d}’ .8 % %
- (cos@+sinf)+(sinf—cosf)e” = i (cos@ +sin6+sinG —cosh)
= :
= B psing ir@_z@fdt?:zeaasmﬁ .'.iztanﬁ
do dx dx/df 2e" cos@ dx
1. x=a(cosf+0sind),y=a(sin@—-Ocosb)
Sol. x=a(cos@+0sinf) ..(i)
. e . . dx d(cosf) d(Osinb)
Differentiating both sides of rté, —=a +
rentiating both sides of (i) w.r 76 { 76 76
5 ﬁ:a{—sin6‘+8cosﬁ?+sin9.l} :>£=ar€cos€
dé df
y=a(sinf-fcosB) .. (i)
d(si d
Differentiating both sides of (ii) w.r.t. 4, ﬁ:a (smé?)_ (et
dé dé déa
(B
=5 -diza cosf— 9—((“03;)—4-(:058& = —@—za{cos¢9+.i9$in9-cos6*} = ﬁ—:
dé de de do : de
. dy _dyldf _afsing d_y_t 0
" dx dxld® afcosé
3at 3at’
e e G
DR TPELE A TAPE @
8oL, p=2 K(O
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T141 )
P b

afsiné
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a3 d(1+¢*
(1+7%) ( m)—3ar per )
Differentiating both sides of (i) w.rt 7, —= & &
dt (l+13)
ac | (1+7°)3a—3at.2 dc |3a+3ra-6ar
== 5 = —= o
dt (1+7) dt (1+7°)
dx _ |3a-3at’ ::)ﬁ_h(l—f)
di (l+r )’ dr (1+.f3)3
3at’ s
y—l+’: (1)
d(3at dl1+r
L+£*) ") 3at’ =)
Differentiating both sides of (ii) wrt 7, —= dt - dt

L dy_J(#r)26a-3aC2| &y |6ar+6ra—6ral -« dy__6at
di (14°) dt (1£7)

bat
dy_dylai_ (1+7)

. - :}c—iy—z S
dv  dx/dt 3a(1_:2) dc 1-r

(1+13)3

- 2%
13. x= —, V= =
141 Y 1+¢
%
Sl AT (@)
I+

) 0]y )

Differentiating both sides of (i) w.rt 1, — =

di dr
dt (1+13)2
o (1+2)(-20)=(1-1*)2¢ . é_Zt{—_l—I:-—bﬂz} L
dr (1+,z)2 di (1+,z)2 di— (1+r)? <

O ’\O
y:Iitﬁ D) 6 C}'

oyt _yatier)) L2 Q
Differentiating both sides of (i) w.rt 7, 2 = di_____ dt 6\'
dt (1+)
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dy (1+12).2—2!.2! dy |2+2¢ -4 3@3 9 _942 2&_2(1—12)

= ——e— — -

d (1+2) dt | (1+¢) di (1+p) T d (142)

2(1-#)

 dy_dyldl _ (1+7)  2(1-7) _dy_r-1

dx  dx/dt -4 4 dc 2

I i ‘
=] =t
X =cos = |, y=sin -
X l+t‘J [‘Jl'f'fg)
1
1 J Let r=tan@ .. @=tan (1)

7
x=co§ | ——— :>x=cos"[ ) = x=cos (cosfd) =x=6
\J1+tan2'9J sect il
Putting the value of @, x =tan™(¢) k)

. b . . dx 1
On differentiating both sides of (i) w.rt. 1, —=——
dt  1+r

}, Let =tan@ .. @=tan (1)

y:.-sin'l( ! =

VI+£°

= y=sin“{ﬂ—J :>y=sin“'(taig..] =y=sin'(sin@) = y=6
Vi+tan®6. secd

Putting the value of 8, y=tan'(7) ..(i1)

On dierentiBihe bieh sillor YO 2 -1 . D _Dld_ “T‘ .

dt  1+1* de dx/dt

dy

If x=3cosf—2¢cos’ 7, y=3sinz—2sin’7 show that E:cotr

x=3cos?—2cos (1)

Differentiating both sides of (i) w.rt. 7, % =-3sins—2.3cos #(—sinr)

=% Ez—3sina‘+t€»::-:>slr.sim = £2—3sint(l—2(:oszt)
dt dt

y =3sint—2sin’¢ ..(i1) 0 <O
- O~ &

Differentiating both sides of (i) w.r.t. 7, Ef—=3cosr—2.3sin"r. cos/ @ &(b
::»%:30051{1—23in31} z%}:?»cosr{l—:z(l—cos:t)} z%:Bms!ﬁZni%’?%‘Q
:%:3cosr{—l+2mszr} :%:—kost{]—zcos: {} Q% Q
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L dy _dyldt _ —31;:051{1—2(:052 r}

L= = - =>—— = cot1
de dx/di -3sint(1-2cos 1) dx
16. If r=1+l?g’and y:ﬂ showthatﬂ=t
t 1 dt
Sol. xz”;—fg’ @
d(r
Differentiating both sides of (ii)) wrt. 7, —= di 7 dt
dt (;3)
r’l—(l+l 1).2t
a | 081)- dc [t—21-2tlogt dx  —1—2ilogt
= == ~ SeeNs——— b—=—a
dt { dt 1 dt t
—1(1+2logt 1(1+2log/ —(1+2log?
= Ry & WIvest) & ~(PRylost]
dt t dit 1 dt f
b 3+2logt D
t
3+21
dr Ld_(7+2 0g1)—(3+210gf)@
Differentiating both sides of (ii) w.r.t. 7, o dt p: di
A
dy 12 (3+2logi).1 dy £12%3—2logt dy —1-2losr
— S LT I - — _:{%} = _:_1g
dit 1~ dt t dt 1~
—(1+2log?)
:>Q:‘(1+21°g’) L dy _dyldt g :ﬂzz
dt r " dk dx/di —(1+2logt) dx
IS
17. If x=a(6-sinf),y=a(1-cosd), find % at 9:%
Sol. x=a(f-sinf) .
d(@) d(sin@
Differentiating both sides of (i) w.rt. &, ﬁ:«a ()— (sing) :>~d—x:a{l—cosé'}
dg dé dog do 0 N O®
y=a(1-cosb) (i) @6 c’)\,\
d(l) d g
Differentiating both sides of (ii) w.r.t. 4, ﬁ=.4:: L)—M 6 &(b
a6 ‘a6 ae (& Q
:%:a{(HsinH} :%:asinﬁ 6\' %‘
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. = == ->—= = = =%

.
dy:aj«'f‘dG: asinf dy _ sin@ dy smE 1 dy
dc dx/df a(l-cosd) dx 1-cos@ dx (-7 dx

If x=2cosf—cos26 and y =2sinf—sin 26 show that %z—l at 6’:%

x =2cosf—cos26 s (L)

5 d(cosf) d(cos26)

Differentiating both sides of (i) w.rt.@, &
de de de

=X E:—2::,iru‘}'+si:126'.2 = £:—25in6‘+25in 26 == ﬂ:SZ._(sin.‘219—:r.int;"v')
de dé de

y=2sin@—sin 26 ... (i1)

d(sinf) d(sin28
Differentiating both sides of (ii) w.rt.é, L =2 (sing) i (sl 26)
deo de de

— —-‘{y—-=2c059—00526,2 = izZ(cosG—cosZG)
de de

dy _dyld® _2(cos@~cos28) _, 4 _cosf-cos2d

" dx dx/dO  2(sin20-sin@) de  sin20-sin@

o::osjr'Lr 0052Jr

” s 0—(-1 ]

dx ( z:} . 0-1 -1 dx
sin| 2.— |—sin—
2 2

¥ = sin’ 1 yi= cos’ 1 find &
Jeos2t’ Jcos2t dx’
sin’ ¢

oo -

=3
Taking log both sides we get , logx = log( sin” f ]

Jcos2f

::>logx:log(sin3z)—log(JcosZt) = Iogx:3!og(sint)—%log(coth_) .. (i)

1 1 1
—. CO8T ——; =
sinf 2 cos2t

On differentiating both sides (i1) w.r.t.7, i 3. (—sin2z)2
X

= é‘i:x(.’;cotﬂanm) - i
dt dt  cos2t

(3cotz+tan2r)
cos’ 1

V= ) 6\} c,;\\(')

. . P cos’ 1 @ (b
Taking log both sides we get , logy = log[mj &6 Q&
= logy :log(cos?’:)— log(JcosZt) = logy= 310g(cos!)——;log(cos 21) 6\'@ %)

. e . . 1 . 1 . 1 1 Q
On differentiating both sides (iv) w.rt.7, }-% =3 ms!.(—sm r)—-z—‘_-_&létg\
\s
v
™
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dy dy cos’
= —=y(-3tan?+tan 21 — —= —3tan’ +tan 2f
dt y( ) Jcos 2t ( )
cos’ 1 4 2tanf
-3 2t it *
& dldi_ r_cos2t( tan7 +tan 2¢) _co o

dc  deldt  sin't B 3 2tant
3cot (1) +tan 21 i ——
\Jcos 2t (.)CO [ )+ a ) [tant l—tan't]

dy _ (1 3tan31) o L &
dc¢ 3tanf—tan'f tan 37

=—cot 3/

If x=2cos@—cos28 and y=2sinf—sin26 find t’;.}’ 9:-?—2{.

x =2cosf—cos28 (1)
5 _ y . dx ; ; dx . '
On differentiating both sides of (i) w.rt. @, 0 =-2sinf +8in282 = F =2(sin26-sin )
y =2sinf—sin26 ... (i)
On differentiating both sides of (i) w.r.t.8, % =2cosf-cos2602 = % =2(cosf —cos26)

dy _dylde _ 2(cosf-cos26)  dy _ cos6-cos20

dc dx/d® 2(sin26-sin) ~ dx sin20-sin@
On differentiating both sides of (iii) w.r.t. &
d(cosf-cos26)

-..(iii)

d(sin 26 —sin8)

&y (sin26 -sinb) = (cos@—cos26) = do
- . ¥ x.-'_'
dx (sin20—sin @) dx
= _J(sin26 —sin @) (=sin & +sin 26.2) —(cos & —cos 26) (c0s 26.2 — cos H) 1
afr" (5“1 28 —sin 9) 2(siu2€—sin9)
d’y (sm 26 —sin 6)(2sin 26 —sin ) — (cosd —cos 20) (2 cos 26 —cos 26)
aﬁr‘ 2(sin 26 —sin 9)
- dy(g_ Jﬁ_i s Xy 3
dx’ 2 2 dx” 2
If x=a(6- d-);
x=a(f-sinf)

Diff. both side wr.t. L a(l—-cosf)
deé

Now, y:a(l+cos€) @

Diff both side w.r..t 8 , we get 20 = a(O +(—sin 9)) K@ Q

o
;i =-asinf %\ %-
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—2sin f > cosg
2 2

Differentiating both sides of (i) w.rt. x, e

Q —-asin@
Cdx a(l- 00519) 2sin?
2
dy 0
AT TP t_
& 2
Again differentiating w.r.t x we get Q—z —i(cot ﬁ)
dx” dx 2

d’y 2 de

— = COSEC” — X — X —
dx” dx
% =—cosec’ —x !

2asin
d’ 1 a0
—_— = O e
dx-  4a 2
RCISE 10 J (Pg.No.: 449) B\
Fmd the second derivative of
i) «x! (ii) 5° (iii) y =tanx (iv)y=cos'x
H y=oA k1)
d xll
Differentiating both sides of (1), w.r.t. x, DN M ﬂ =i ...(ii)
dx  dx
d xi()
Again Differentiotig botk sidaglliD wr O =11 () . &y ~110%°
dx dx dx’
(i) y=5" -4(1)
d(5*
Differentiating both sides of (i) w.r.t.x; W _ Q =5 Y. 5".log5 ...(i1)
de  dx dx
d:y x d:y x N
Again Differentiating both sides of (ii) w.r.t.x; =3 =log5.5" log$5 g =5%(log5)
(iii) y=rtanx saelE)
d(tan
Differentiating both sides of (i) w.r.t.x; ay (ctc x) => % =sec’ x .. (1)
Again Differentiating both sides of (ii) w.r.t. X,
-d—-{f—: 2secx.(tanx.secx) I Qz 2sec” xtanx
= - ®
(iv) y=cos ' (x) () 60 ,\\
1 ..
i o Qo

Again Differentiating both sides of (ii) w.r.t. x, Zr" =—
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d.‘t l x 0_ ( 2X) d: dl‘
STy Z 7Tl Y TN SN

dhe (I—XJ #  (fi-2)0-#) & (1-#)
Find the second derivative of
(i) xsinx (i) ™ cos3x (iii) x’ logx
(i) y=xsinx (1)

» d(si d
Differentiating both sides of (i) w.r.t. x, i}~ = xM+sin :cﬁ = ﬂ =xcosx+sinx.l
dx dx dx dx

= ﬂ=xcosx+si11x ...(i1)

dx

dy a"((:os.x)+ d(x) d(sinx)

Again Differentiating both sides of (ii) w.r.t. x, —= .
gain Differentiating both sides of (ii) w.r.t. x. & x 2 COs X dx+ 2

= dz); =—xsinx+cosx.l+cosx .. jfx); =-xsinx+2cosx

(ii) y =e™ cos3x (D)

Differentiating both sides of (i) w.rt. x, % =e*(—sin3x).3+cos3x.e™ .2
=5 %=33‘(—3sin3x+2m53x) .. (i)

Again Differentiating both sides of (i) w.r.t. x,
d’y . d(=3sin3x+2cos3x)
=e

d X
+(-3sin3x+ 20053.1:).%

d dx
= —= d'} {( 3cos3x.3+2(-sin3x) 3)} (—3sin3x+2cos3x).e™".2
dzy 2x L - d:y 2x =
= —==¢"(—9cos3x—6sin3x—6sin3x+4cos3x) >—5=e (~5cos3x—12sin3x)
: Q=~e2‘(5ms3x+125in3x)
cix_
(iii) y=x'logx i)
Differentiating both sides of (i) w.r.t. x,
dy =x.— +logx3x :>'Q=x3+3k:.g.wr,x2 = Q=x3(1+3logx) ...(i1)
dx dx
: ,d(1+31 d(x’
Again Differentiating both sides of (i) w.rt x, fﬁ{:r; ( +dx0gx) +(I+310gx)ET) 0 CJ®
N
=5 i:,\r2 [3 lJ+(l+310gx) 2 =5 d:yz3x+2x+6xlogx ; dzy—5x+6xlogx®6 é
. ' de’ U ae (b
2 dy K Q
If y=x+tanx show that cos” x.— 2y +2x=0. (b

a 6\
y=x+tanx (1)

Differentiating both sides of (i) w.rt. x, % =1+sec’ x :> —= I+ O (b

@
,QQ
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dy cos’ x+1 , _dy

S>—==——— =>cos’x=—=cos’x+1 ...(ii)
dx cos™ X dx

Again Differentiating both sides of (ii) w.rt.x, cos’ x.%+%.2ms x(—sinx)=2cosx(-sinx)

2 2
=5 a::::}szx.d—);-z*:~*,ir12x+sin2,\rﬂ = cos’ x.-d—'fzsin2x —I+QJ
dx dx dx” dx

2 2

2 d“ - 2 - d“ - >
= CO0S™ X. {=S|n2x{—l+(l+sec'x)} = Ccos™ Xx. 'fzstx.sec'x
6&- -
d’y d’y
= c0s’ Xx.—==2tanx =08 X.—=—2fanx—2x+42x=0
dx’ dx’
= coszx.%-’z(tanx+x)+2x=0 .‘.coszx.d):~2y+2x=0
; d’y
If y=2sinx+3cosx show that y+ 7 =0.
y=2sinx+3cosx .. (1)
Differentiating both sides of (i) w.r.t.x, % =2cosx—3sinx ...(i1)
e . .. d’y \ p
Again Differentiating both sides of (ii) w.r.tx, = =-2sinx—3cosx
d’y . d’y 4 d’y
= ——=—(2sinx+3cosx) =D —=- From(i —+y=0

If y=3cos(logx)+4sin(logx) prove that x°y, +xy, +y=0
y=3cos(logx)+4sin(logx) ..(1)
Differentiating both sides of (i) w.rt. x,

d . 1 D & 1.
E:~3sm(logx).;+4cos(logx).¥ :>Zz;{{%sm(logx)+4cos(logx)}

= x%:—Bsin(logx)+4oos(logx) ..(ii)

e - . , d’y dy 1 . 1
Again Differentiating both sides of (ii) w.r.tx, x—=+——.1=-3cos(logx).——4sin(logx).—

dx”  dx X : 4

= dxy %:——{acos(logx)+4sm(logx)} ::>xc;:+x§——y [From (i)]

A’y dy 2
=D X —+x—=—+y=0 _-xy+x+y=0

X e xdx y Xy, +xn+y @

; O
If y=e "cosx show that % =2e¢ "sinx 60 c’)\'\

y=e “cosx i) &6 Q
Differentiating both sides of (i) w.rt. x D e (—sinx)+cosx (e"’)(—l) \(b
n @ P

i%:—e"‘(sinx+cosx) ...(ii) Q «Q
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2
Again Differentiating both sides of (ii) w.r.t. x, %{«{i = ~[e'* (cosx—sinx)+(sinx+cosx)e ™ (- l)]

d’ ; : : d’ .
yz-e‘[cosx—smx—smx—cosx] = de::Ze"smx

= 2
‘h_-

-

If y =secx—tanx show that cosx.jx{ =y?

y=secx—tanx (1)
Differentiating both sides of (i) w.rt. x, % =secxtanx—sec’x = % =secx(tan x —secx)

dy

dy 1 ' g
= —=—1i— =1 = COSX.—=-— From
= cosx{ (secx~tanx)} Sy =¥ [ (i)] (ii)
N e . . _ d’y dy, . dy
A Differentiating both sides of (; it x, T — =
gain Differentiating both sides of (ii) w.rt.x, cosx e dx( sinx) o
—> oos:ttdi‘,v=-Q+:~_3imcﬂ = cosx.ﬂzﬂ(—l—ksinx)
dx” dx dx dx®  dx
2 —t 2 ="
= cosx.d—{’:{—(l—sinx)}. —M =% cosx.d—},’:[l Smx}(secx—tanx)
dx” cosXx dx- cosXx
2 2
= cosx.df=(secx—tanx)(secx—tanx) cosx.ddr{ =N
;. Y 5
If y=cosecx+cotx prove that sinx. i -y =0
¥y =Cosecx +cotx (1)
Differentiating both sides of (i) w.r.tx, % = —C0SeCx Cot X —Ccosec X
= %=—cosecx(cotx+cosecx) =1 %=—Si:‘x(cotx+cosecx)
> sinxﬂz—(cotx+cosecx) =5 sinr.ﬂ:—y [From (i)] (i)
dx dx
Ll .. i N . dy d
Again Differentiating both sides of (ii) w.r.t.x, sinx y +—y.cosx:—é‘-v-
de®  dx dx
o dy dy dy o dy dy
= SINX.—5-=———-C0SX— = sinx—=-— I+cosx
dx” dx dx dx” dx( )
= sinx.d“'f=+fl—~(cosecx+'cotx)(}+cosx)

sinxy @

> 5

= sinxd S = (cosecx +cotx)(cosecx+cotx) = sinxd-'f =y 58 sinx.d—:{zwyﬂ*:O 60 ;\\F)
dx” dx” dx” O
O D
& Q8
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-

If y=tan'x show that (l+x2)£{~+2xg‘y»=0.

y=tan 'x ..()

Differentiating both sides of (i) w.rt. x, QZL :»(l+x3)ﬂ:l «<()
dc 1+x° dx

Again Differentiating both sides of (ii) w.r.t. x, (1 +x° )d 2. 2= (1 Fx* )d Y 2xd_y =0
dx®  dx dx’ dx
dy

ffxy -i»(tan.\r)g+ycos2 x=0.

2

If y=sin(sinx) prove that

y =sin(sinx) A1)
dy

Differentiation both sides of (i) w.rtx, ; = cos(sin x).cosx .. (i)

Again Differentiating both sides of (i) w.r.t.x, ‘;% = cos(sin x)(— sin x) +-cos.r{_—sin (sin x) cosx}

dfy - R o 2 ’ 2 d:y - = I ﬁb’ 2
= afr: ——{Slnx..COS(Slnx)+COS xSln(Slnx)} = ——{Slﬂx‘ E"FOOS xy}

dx’ cosx
d’ dy dy
. —=+tan + 0.H ed.
v x=—ty cos’ x=0. Hence prov
If y=acos(logx)+bsin(logx) prove that ¥°y, +xy;+y =0.
v =acos(logx)+bsin(logx) ()
Differentiating both sides of (i) w.rtx, % = —asin(logx) Loy cos (log x)l
x x

=i %:%{masin(logx)-kbcos(logx)} <3 x%=vasin(logx)+bco5(l<}gl’) (i)

Again diﬁ'erentiating both sides of eq.(ii) w.r.t. x, we get,

dx dy 1=acos(logx). ——bsm (logx) -
=5 x‘;x{, ;); i {acos(logx)+bsm (log x) } =% 2 dry D -y [From equation (i)]
dz b ]
3 dr{+x%+y=0 Xy, +xy, +y=0
Find the second derivative of €™ sin4x .
y=e¢"sin4x ) @

Differentiating both sides of (i) w.r.t.x, Y =e™ cos4x.4+sindxe™ 3 0 ’\0
d c’)\

= %zes"(4cos4x+3sin 4x) ...(i1) ngq&(b

Again Differentiating both sides of (i) w.r.t.x ,@
dzy %

:esx(mclsinx4x‘4+3cos4x.4)+(4cos4x+3sin4x) &3 %
d’ . OQ (&Q
=% E}-{-z%sx (—4sin4x+3cos4x)+3e™ (4cos4x +3sin 4x) .\\\ @
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2 3

= ‘:'x =e™(—16sin4x +12cos4x+12cos4x+9sin4x) = %zes’“(24cos4xk7sin4x)

13. Find the second derivative of sin3x.cosS5x
Sol. y=sin3x.cos5x ()

. G _ e o
- y:E(zsm 3x.cosSx) = y:E[sm (3x+5x) +sin(3x-5x)] =y =E[Sm 8x+sin(-2x) |
y:%[sins:c—sin 2x] (i)

Differentiating both sides of (ii) w.r.t. x, % = %[cos 8x.8—cos 2x.2]

dy

= ——=4cos8x—cos2x ..(ii)
dx

"

Again Differentiating both sides of (ii)) w.rt. x, % =-4sin8x.8+sin2x 2

-

d—, =-32sin8x+2sin2x .. jx—f=(25in2x—32sin8x)

-

>

. 5 xd
14. If y=e™" prove that ( cos” x) a&f =

(1+sin ZJr)ﬂ =0
dx
Sol. y=e™" kL

t!.y tanx 2 ﬁ — elanx

Differentiating both sides of (i) w.rt. x, p =l seC X =

cos’ x
= cos’ x—@ize"” = cos’ xg'l-,zy [Frmn‘equation(i)] (ii)
diJerﬂ‘Zcosx(—sinx):ﬂ
o dx
= cos’ xd“y_smzxdy dy :>coszx£¥-—(l+sin2x)£=
dx’ dx” dx
15. yzloﬂshew that d-‘f = 2]0g;\'—3
x dx” X
Sl =Tt ()
x

Differentiating both sides of (i) w.r.t.x,

1
& = S 1-lgy o
dx (x)" dx A

%
Cx
<

Again Differentiating both sides of (ii) w.r.t.x, 2 &(b

d’y |[-x-2x(1-logx) d’y —(1+2-2logx) d y 210gx%
= — = =5 ——
dx” - 5 dx” ¥

16. If y=e* cosbx show that %-2a%+(al +b3)y=0 @\\\\ (b
/\‘\
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y=e"coshx (1)

Differentiating both sides of (i) w.r.t. x, ‘% =—e™sinbxb+cosbxe™ a
D_ (s i

= == (—bsin bx +acos bx) _..(ii)

Again Differentiating both sides of (i) w.rt. x,

i{ =e“ (~bcosbx.b—asinbx.h)+(-bsinbx +acoshx)e™.a
d {mbz cosbx —absin bx —absinbx+a” cos bx}
dx
= d-'f o {ccnsbx(a3 —bz) ~2absin bx} =5 dl = (a2 =b? )e“" cos bx —2ahe™ sin bx
dx” dx”
dV 5 4 :
= ——=\a —b" ) y—2abe™ sinbx . (i
—5 )y i (i)

From equation (ii), % =—be™ sinbx +ae™ cosbx — be™sinbx= [ae“ cosbx - %}
g s dzy 5 5 dy
From equation (iii), —==(a” —b")-2a| ae™ cosbx——
equation (i), —==(a’~#’) [ de
d’y 7 dy . dy
= —==\qa" — b’ )=2a’e™ cosbx +2a— -_->——- a — -2a y+2a—
2 ( ) & ( )y y s

=5 “:x':’,z—(a2+b3)+2a% .'.d:y—m%+(az+b2)y=0 . Hence proved.

‘&2
i oy = 1<x<lsh0wthat(1 x)ﬂ—xg—ay 0
dx  dx

acos™!x

y=e (1)

Differentiating both sides of (i) w.r.t. x, % o a{— : - J
1-x

=1-x % ==ay  [Fromequation(i)] ...(Gii)

Squaring both sides we get , (\Jl -x’ %]- =(—ay)2 = (l—xz)[%]- =a%y . (iii)

Again Differentiating both sides of (iii) w.r.t. x,

; & 2 . _ A 2
(1-v)2 2 22 +[—2’-J (20)-a 2y 2 :2%{(‘"" 751 "’%}za 2 b\} ;\\O@
(1 x)d ¥ xﬂ:a:y (1 )dy xdy a3y=0 @ O

dx’ dx dx®  dx K@ Q
If x=ar’,y="2at find %;Jiattzz \(b %_

x=a’ (i), %za.m; y=2at ...(ii), %:20 \ .&Q
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- == 2" i)

)
dy Na _dy 11 _ &y 1
dx’ dr dx ¢ 2at dx’ 2at’
dy ___1 ity 1
dc’ (=) 2a(2) dc*  16a

Again differentiation w.r.t.x,

=

If x=a(f-sind), and y=a(1-cosd) find -‘;‘_—{ atf=rx
x=a(@-sinb) ..(1)

Differentiating both sides of (i) w.rt. x, e a(1-cos8)
y=a(l-cos8) ...(ii)

Differentiating both sides of (ii) w.r.t. x, ;?’—9 = a(O +sin 9) = % =asind

B8
. 2sin —cos
; infjﬁ? _ asind 3%.}):;92 P %:cotg ...(ii)
dx dx/df a(l-cosf) 22 ? 2
Again Differentiating both sides of (ii) w.r.t. x, ;'zv =—cosec’ %%i—e
= =——C0S8C" —.— = —==-—coset — 7
a2 2" a(1-cosb) a )2 aZsin??
2
2 2
5 d{):—-—l-coseﬁ(ﬁ] = d'f :—Lco:;"s.«zc*(sz—L
dc  4a 2 dx’ (e:ﬂ 4a 2 4a
. 2dy | dy
If y=sin(lo Prove that x ——+x—+y=0
¥ ]ﬂ( gx) 'V X P . x‘—ir y
y=sin(logx) (D)
. . . " dy 1
Differentiating both sides of (ii) w.r.tx, - cos(logx).—
x
dy
x—=cos(logx ..
&~ cos(logx) (i)
Again Differentiating both sides of (ii) w.rt. x, Jrit‘];i+gy—.]=—sin(logx).1 0 . ()6
dx”  dx x 6 ,\\
= xzd;f+xﬂ:—y xldl+xﬁ+y=0 @ O

dc®  dx d* dx 6
W | d.’l K Q
Ifyzjl:l_f, show that (]~x2)-;x%i~3x%—y=0 \(b %_
S
Differentate the function ‘y’ w.r.tx Q &Q
ﬁ:\h—x: x%sin"x—sin"rx% ]=x? ‘\’\\O @@

dx
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x+sin” x
1+
dy _ 1-x* _ 1 +xsin"3r
dx (I—X:) (1—.\”3) (l_xz),_.z

2 _d_ " _d _=F s d —_ s d 2y
Again Differentiate dz{:(l—x )afr[l] 512155(1 i )+(1 ¥ ) dx(xsm Ix) xsm Ixafr(] £ )
dx (1-x%) {(Iixg);_]

£y ) 0—(—2x) ) (1 L x? )3;2 ><|:—-i—irx3 +sin’ x:|—xsin" xx%(]—f )152 x—2x

dx’ (l__xz)2 {(l—x: )3.--:}2
(lﬂx"')' 1% [x+ I-x" sin” x]+3x: sin "xaf1-x°

d’y 2x N V1-¢

dx?. (l_xz) (1_x3)3

P : 1-2%" -x+\/l—x2 sin ' x|+3x7sin ' xd1—x°
dy __I12x T |

& (i) (1-)

dx® (1—;\'3)2 (l—xz); (]_xz)

d3y: 2x L X +J1*xzsin"x+3x:sin"x\/l-xz
a | (1-¢) (=) (1-¢) (1-¢)

Now, LH.S. (1- xz)g—BxQ—y =0

() (=) () (=) ) @) | e

3x +\/l—x:sin"x+3xzsin"x\h—x3_ 3x  3x"sin'x  sin'x 0
(1-¥)  (1-¥) (1-x) (1I-¥) Vi—xi(1-x) 1-¥ 6 c’)\,\

sin'x  sin'x 3x’sin'xl-x 3x’sin ' x @

Doz 1 2 =] 2 s ] v =
:(l—le{: 2x x +\ll X~ sin x+3x sin ' xJl-x —Sx[ 3 xsin x] sin x}

= 5 2+ o i - i
N N (B N (1-x*)V1 \(b

—>0=RHS %
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: d’y ,dy
22. If y=e*sinx, provethat ——-2—+2y=0
y prove that == —2="+2y
Sol. Q:e"xi(sinx)+sinxxi(e”)
dx dx dx
. dy  .d o dpe
Again diff. the function e E(cosx)+cosxxz(e )+E(smx-e )
dzy x . x % X e
=€’ —sinx+cosxxe’ +sinx-¢” e’ cosx
dzt x = x K x x
— =—¢"sinx+cosx-e” +e*sine” +cos xe
‘h-
d’y

——=2e"cosx
d..
Now. LH.S
= 2" cog— Z(e'." cosx +sin e") - Z(e” sin x)
= 2¢"cosx—2e cosx+2e"sinx—2e"sinx =>0=RHS

dy

3

23. If o= a[cosf?-i- logtan%] and y asin@, show that the value of at @ =% is 2
a

Sol. Differentiate the function 'x' w.rt. @

dr ; 1 0 1
d_6'=a —sm6+—asec EXE

- )

2

cosg
Eza —sinf + g;gl
dé sin? Er 2

2 2 2

ﬁ:a —siné + .] ]:a _sm:9+1 =a c(.,yg =qacosf-cotd
dé | sinf sind sinf
ifv--=arc03'6?
de
. Now diff the function y w.r.t. x
dy  acos@
dx acos@-cotfd
dy 55 dB 5 1 1
—_ 8. —= a =
dx e dx o xacosﬁ-cot(? cosé @

acos’ @-cos@-———— 0 O
sind Q
d’y _ sinf @6 @)

d  acos'@ K% Q

ﬂ . T 1 1 >
d'.:’l . - = V2 -= V2 W — %\ %.
= - a(cosﬁj a[%) ax';' Voa ! Q &Q
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dy

2

24, If x=cot+log tan%,y =sint then find the values of %:Ji and at t=—

RN

Sol. Diff the function 'x' wrt. t

dx ; 5 &
— = —sinf+ X8eCT —x—
d san 2
Again, diff the function ‘y” w.r.t. t we get %z cost
- d’y :
Again differentate w.r.t. to t we get = =—sinf
d—.Jj— =—!~3in£:—Tl
dx” T 4 \/E
4
dx . 1 st 4
Now, ?——sml+ - X Sec EXE
1 tan —
2
i
. 0032 | |
—=-—8Inf+ X X —
sl 2
sin— cos —
2
dx ' 1 —sin“f+1 cos’t
—==sinf{+—= - =——=c087-cotl
df sinf sinf sinf
_.‘Q: COS! :L:tant
dx cot-cotf cotf
dﬂ)j:sec33‘£=sec2rx : = sm_t
dx’ dx cosf-cotf cos't
W T 1
3 sin — e
Nov\.r'dr yl = . _—J—E-_%x-J—z—Zﬁ

&’ | - [ zT T
4 COS — 4
4

-

25. if y=x" provethat d‘*"-}-[‘—‘j’—) Yo
dx x

2

Sol. Diff both side writ. x

%=x“r (1+logx)

4

- dy. (1 2
Again differentate ¥ [;]"‘(]"‘108"){"‘ (I+logx)} 60 " O

dy 1) y_ \Z
S e y(dx} x K‘O Q
:>x7x+xx(l+logx)2—%(l+logx)3—x?x 6\.®
:>x"(1+logx):ﬂx‘(l+logx): =0 . Q &Q
e N
. LHS=RH. % <
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26. if y =(cot" x)2 . then show that (Jc2 +I) «‘:—fxl+2x(x3 +1)% =2

-

Sol. Diff. both side w.rit. x

dy > -1 ) —2cot’'x
E-Zcot x(lﬂﬁ]_ 12

[ i 1 :
dzy:_z (l+r)_1+x3 —cot 'x(2x)
dx’ (I+Jc2)3
dzy:_z_—l—2xcot"]x =2+I4x-c0t_]x
dx’ | (1+Ju:3)2 (1+x3)2"

= 2+4xc0t“x. 2 —2cot ' x
LHS/=(x +l){—(1+x’)2 }+2x(r +l){ (1+2) }

=2+4xcot ! x=4xcot 'x=2=RH.JS

27, Ify-={x+\lx3+1}m, then show that (r3+l)Q+xﬂ—mzy=0
dx” dx
Sol. Diff the function w.r.t. x
ni-1
ﬂ=m{x+\lx2 +1} 1+ i 2x
dx 24 x* +1
dy {x+\/x2+l}m i -
——=m x| 1+ - :|
dx {x+\}x"+1} L WP+l
dy_m{x+ x'+l} X' ’x2+1+x
dx {x+\fx3+l} i N
o {x+4x3+l}m
dx x~ +1
m(x+ x° £l i ”
vxi+1 = s —{X'i* x’+1} 2x
dﬁ x-+1 2 x2+1
S =m

: 3 " B Sl _ 6
P it I A B o "

& i %)
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m {x+\/x3 +l}m —m(x+\)x: +1)m — f

x +1

LHS (x*+1) = +x
xm{x+\lx2+1}m =
+ -m’ {x+4x3+1}
\./x2 +1
=0
if y= log[x+\/x3 +a ] then prove that (x2 +a3)£;f +x%:0
Diff both side w.r.t x
oy i x[l-f« : ]
——= 2x
d yix+d’ 20xi+d?
dy _ 1 [-Jxl +a’+x| 1
dx :Jr—r\lx2 +a* [ Jx2'+a2 \/x2 +a*
Again differentate w.r_.t x
d:y:'Jx +a ;x[l]—lgl:\fx ta }
& (Foe)
S ST
d’y __2l¥’+d _ —x
dx’? (3&'2 +€1’2) (x2 +a2)\/x.3 +a’
LHS = (¥ +a°) (x) ST

+x
)(x2+az)\/x: +d® AP +d

2 3
If x=a(cos@+0sind) and y=a(sind—Gcosf), show that i{zl(sez BJ
3 a

Differentate the function ‘x” wr.t 8

% =a[-asin@+0cosf +sin 6| =(ab cosH)

Again diff the tunction ‘y’ w.rt.

B _ o[ cos~(6(-sin8)+cost)]

ﬂ=.‘:r[costS?+£i'sin6'—c0:5‘.t5'] 0 N ()
; S
d—‘zzaﬁsinﬁ @

d 9
. dy _afsind < \é Q

" dx  abcosd

5 3
.'.i-{-=se629£=seczt9 i =Lse(:36’-sec:6'=[sec QJ

e “afcosd of b ‘QS“ Q§>
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30. If x=acos@+bsin@ and y=asinf@—b cosd show that yzg—‘;kx%er:O
Sol. Diffthe ‘x” w.r.t.

=—asin@+bcosl
dé

- ~[asin@-bcosb]

& _
ag 7
Again diff 'y’ wrt. @
%:acos9+bsin9
&
de
& _* %
ac -y ¥
L, [rest] [
Again diff 'f= 5dr = - Y
dx” y 8
- y+_
dy _ y
ﬂ&: yl
d’y dy
LS y'—=-x=<+y=0
y B i Yy
x:
] ,}’_; o x: 2
==y F——%| - |ty =>—y—+—+y=0 proved
Y ¥y ¥y ¥
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