{In(mn) =Inn + Inm} {ln(%) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 2 3 4
LYt b))
y d sin2x sin3x sin4x
dy_( 2 M 3 & 4 )x
dx _ \sin2x @ sin3x  sin4x/ ?
dy—( : ~ > ~ * ):-:'2*3 in 4
dx  \sin2x @ sin3x @ sindx /> 1ot SHIASIAX
27. Question
Find .d_y,when:

dx
y_XBSi.I]X

EK

Answer

Here, we need to take log both t

Now differentiating both sides by x, we get,

1 dy 1 3
| (—.—'KCOSI+—-—1)
Sin X X

dy_(cnsx_l_B 1)
dx \sinx «x XY

S ————
e—

dx

28. Question

dy 3 x®sinx
(cotx  Ligmans 1) X

x ex

Find d_}’
dx

, when:

e” logx
¥y =77
X




Answer

Here, we need to take log both the sides to get that differentiation simple.

Iny=x+In(Inx)—2Inx

{In(mn) =Inn + Inm} {In (g) =Ilnm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 d 1 2
—x—y=(1+ )

y dx xlnx x
dy ¢ 1 2
d_‘x_(1+xlnx x)xy
dy ( 1 2) e’ logx
dx 1+xlnx x] T x2
29. Question
Find d}' , when:

dx

XCos X
¥ = -

1—-x~

Answer

Here, we need to take log both the sides to get that differentiation simple.

1
Iny = Incos™ x +In(x) — Eln(l — x%)

{In(mn) =Inn +Inm} {In (?) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy 1 1 2x
—x—=( +—+ )

y ax vi—x2 x 2(1-—x7%)
dy_( 1 3 1+ 2X )x

dix " yi—xz x 20-x2)"7Y

dy 1 1 X xcos™1x
—=(— = )){ _ -
dx \fl_xz X (1'—1'2) -J]__IZ

30. Question



dy
dx

Find , When:

y=(1+x)1+x>)(1+xH1+x%)

Answer

Here, we need to take |log both the sides to get that differentiation simple.

Iny=In(1+x)+In(1+x%)+In(1+ x*) +In(1 + x°)

{In(mn) =Inn +Inm} {In (—nn-l-) =Ilnm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy ( 1 2X 4x3 6x° )

+ - +
1+x 14+x2 1+x% 1+«xe

y dx

dy ( 1 " 2x g 4x3 " 6x° y
dx \1+x 1+x2 1+x* 1+x8/"7
dy 1 & 2x

dx \1+x 1+ x2

31. Question

Find .d)? , when:
dx

}, = KI _25111.1![

Answer

simply taking log both sides would not help more.

For that let us assume 3y = ¥* and p = 285inx

dy du dv
dx dx dx
U = X

Take log both sides

Inu =xInx

Differentiate



1 du 1y .
_X—=x(—)+hlx

u dx X

du

= (1+1Inx) xu

du x
—={1+Inx)xx* ......(1)
v s 2.5'111.1?

Take log both sides,
Inv =sinx.In2

Differentiate ,

2 e sini)4 Ind
— X —=8inx n2.cosx
v dx
dv
—=In2.cosx X v
ax
d_p_ | sin x .
dx-—lnz.cusxxz ... L
dy | ?4 :
— = (1 +Inx) xx* = ln 2 CogxX X 25" *
dx - = - e
32. Question
Find dy,when:

dx

logx

y =(logx)* +x
Answer

simply taking log both sides would not help more.

For that let us assume u = (Inx)* and v = x'®*¥

dy du dv
dx dx dx
u=(Inx)*

Take log both sides
Inu = xIn(Inx)

Differentiate



1 du_ (1 1 )+l l
widax ¥ Inx nnz)
du_( 1 +1n(] )

= Er n(lnx ) x u

adu

e (mx+ln(lnx)x (X} o)

v = xIn*
Take log both sides,
Inv=Inx.Inx

Differentiate ,

1 dv 1

—X—=2.Inx X —

v dx X

dv 2.Inx

d.x X xv

dv _ ZInx Inx

= XX e (2)

b (1 ._ ‘lass?

- ( +1n(lnx) w ) Xx"y CIASS 4
dx Inx AR EN

33. Question

dy
dx

Find

y = Kﬁin X 4 (Sill x)cosx

Answer
simply taking log both sides would not help more.

For that let us assume i = y5X and p = sip ¥ °s*

dy _ du + dv
dx dx dx
3y = (x)sinx

Take log both sides
Inu = sinx In(x)

Differentiate



1 du 1

Exﬁ = smx(;)+1n(x) X COS X

du sinx

= (T+ In(x) % cusx) X U

e 0 (si” + In(x) x cos x) % (X% 4 (B0 X)™) .cooiens(1)
dx X

P = (sinx)™**
Take log both sides,
Inv = cos xIn(sinx)

Differentiate ,

1 dv 1

—X—=C0oSsX(—— X COSX
v dx (smx )

dv cos®x

H - sin x

dv cos<x

= % (ol X )™ .,

dx sinx

XV

dy cos®x
dx sinx

(x) X cos S!g"§§gnﬂ"’°” )

X (sinx )%

34. Question

dy
dx

Find , when:

_ o
v =(xcosx)* +(x smx)é
Answer

simply taking log both sides would not help more.
For that let us assume u = (x.cosx)*and  — (x.sin x)i

dy du+dv
dx dx dx

u=(x.cosx)*
Take log both sides

Inu = x (In(x) + Incosx)



Differentiate

1 du (1 sinx)_l_ In(x) +1
uxdx_x po—— (In(x) + Incos x)
du_( (1 sinx)_l_ In(x)+1 )x
il (S i e— (In(x)+ Incosx) | xu

2 _ (x(2-222) + (In(x) +Incosx) ) x ((x.cos x)*) .. (1)
- )

X COSX

1
v = (x.sinx)x

Take log both sides,

Iny = . X (Inx + Insinx)

Differentiate ,

1 dv 1(1 cusx) 1

— X —=—|—+ —X (Inx +Insinx
r dx x\x sinx - ( )

dv (1 (1 cosx)
. __|_ . s
dx  \x\x ' sinx |
dv i i COSX 1
dex (.a: (; + Si.tl:l:') a2

dy 1(1+cosx) 1 (Inx +] ) o __)1
2\ 2\ T smy) 7z X (nx nsinx) | x (x.sinx)x

X

smx)) X v

| class24

- (x (-:]é - ;I;i) + (In(x) + Incos x) ) X ((x.cosx)¥)

35. Question

dy
dx

y =(sinx)* +sin" y/x

Answer

Find — , when:

simply taking log both sides would not help more.

For that let us assume u = (sinx)*and v = sin™ ! /x

dy du dv

_—_+_

dx dx dx



u = (sinx)*
Take log both sides
Inu =x.Insinx

Differentiate

1 du  scosx ,

= XE = x(sinx) + Insinx

Zx_u - (x (Z?;I) +In sinx) X U

% = (x (:?:D + Insin x) % [(sinx)*)-.t1)

for v we do not have to take log just simply differentiate it,

= T2 %32
ax \li_(m Zﬁ ( )'

36. Question

dy

Find — , when:

Answer

simply taking log both sides would not help more.

_ x% 41
For that let us assume y = (x)*“°** and p = -
x2 -1
dy du i dv
dx dx dx

U = (x)I.CHSI
Take log both sides

Inu=x.cosx.lnx



Here there are three terms to differentiate for this; we can take two term as one and then apply
product rule, I am taking x.1n x as a single term

Differentiate

1 du 1
—-x-——cosx( ( )+1nx)+x1nx( sin x)

dx X
du
>y (cosx(1+1Inx)—x.Inx.sinx) X u
j; = (cosx(1+Inx)— x.Inx.sinx) X (x.cosx.Inx) ........ (1)

for v we do not have to take log just simply differentiate it,

dv (x —1)(2x) — (x* + 1)(2x)

dx (x2—1)2

dy _ 2x(-2)

ax . ez )

dy 2x{—2)

— = (cosx(1+Inx)— x.lnx.six) X (x.cosx.lnx) +

dx (x2—-1)2

class24

37. Question

d}f
dx

Find —

y =e* sin” xcos? x

Answer

Here, we need to take log both the sides to get that differentiation simple.

Iny= x+3.Insinx +4Incosx
| m
{iIn(mn) =Inn + Inm} {111(;) =Ilnm-—Inn}{lne = 1}

Now differentiating both sides by x, we get,

_x_

1 dy (3.cosx 4sinx
( +1)
y dx

sin x COS X

ay (3 COS X 4 sinx & 1) .
dx Y
dy (3. cosx 4sinx

_ — + 1) % e*.sin® x. cos*x
dx sinx COSX

sinx COS X




38. Question
dy
dx

»-,E 31&

Find

Y= sin 4x

Answer

Here, we need to take log both the sides to get that differentiation simple.

Iny = x.In2 + 3x + Insin 4x
m
{In(mn) =Inn + Inm} {In (1—1-) —Inm—1Inn)} {Ine = 1)

Now differentiating both sides by x, we get,

1 dy cos4x
—X—=In2+3+ X 4
y dx sin4x
dy (l . cos4x
dax \ sin4x
dy cos4
(ln Z434+—

dx sin 4
39. Question
Find dy ;

dx
y = x* (3549
Answer

Here we need to take log both the sides to get that differentiation simple.

Iny=x.Inx +2x+5
m
{In(mn) =Inn +Inm} {In (;) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 dy
—X—=14+Inx4+2
y dx

dy _
a—(inerS) X Y



-
i = (Inx + 3) x x*.e***

dx

40. Question

Find d‘_\;’ , when:
dx

vy =(2x+3)’(3x -5) (5x - 1)°
Answer

Here, we need to take log both the sides to get that differentiation simple.

Iny= 5.In(2x+5) + 7.In(3x— 5) + 3.In(6x — 1)

{In(mn) =Inn +Inm} {In (%) =Inm—Inn}{lne = 1}

Now differentiating both sides by x, we get,

1 ay 5H5x2 7Tx3 3X5

dy 10 21 A .
E_(2x+5+3x— C|03324
dy 10 21 . L 5 7 3
E_(2x+5+3x-5 2x +5)°(3x—5)(5x—1)
41. Question
Find d}' , when:

dx

(cosx)’ =(cosy)”

Answer

. So the equation given is implicit, we will just take log both sides
y.In(cosx) = x.In(cos y)

s _ h : g d
Now differentiate it with respect to x and consider ﬁ — y’

| (—simr)_l_l b (—sinyx ")+l
y m—— NCcosx.y =x| cosy y 1 COSY

Taking y’ one side, we get



y'(Incosx + x.tanx) =Incosy + y.tanx

Incosy+ y.tanx
" Incosx + x.tanx

r

4

42. Question

Find d_}f
dx

, when:

(tanx)’ = (tan y)*

Answer

. So the equation given is implicit, we will just take log both sides
y.In(tanx) = x.In(tan y)

: . L . d
Now differentiate it with respect to x and consider | R y’

.
sec? x — ,
ntanx.v' = x
'\ @nx )

‘sec”y r)
-X y' |+ Intany

,yclass24

sin x.cosx

Taking y’ one side, we get

Y (ln anx ¥ Sin y.cosyW/

~ sin2x.Intany + 2y
~ sin 2y.Intanx + 2x

T

L 4
43. Question
dy
dx

Find , when:

log x

y =((logx)* +(x)
Answer

we can write this equation as,

¥ = Exin(lnx} 5 Elnx.lnx

Differentiate

. |

y' = (Inx)* (x (m X ;) + ln(Inx)) + x'n¥ (Zm?x)



21nx)

y' = (Inx)* (i . 1“('!“)) L ( X

Inx

44. Question

sin ! x 5. dy
If vy = , prove that (l_x").'=.=(xy+1).
- dx

Answer

differentiate the given y to get the result,

Answer

differentiate the given y to get the result,

d

dy B 1 -l-%
dx 2 /x+y

dy ,
IEI,E—}Y

I 14y _ _

W = zﬁ{taking y' one side?}
y(2/x+y—-1)=1
dy 1
dx 2y-—1

46. Question



dy _ ¥

If xayb — (X + Y)(a-i'h), prove that
' dx x
Answer

taking log both sides,
alnx +blny = (a+ b).In(x + y)
differentiating both sides,

ﬂ+bx er1:1+I;ab|<(_1_|_ 3
X v Y x4y y

Take vy’ one side,

yr(b a+b)_a+b a

y x+y/ x+y x
_,_a;x+b:r—(ax+ay)x v.(x +y)
J x.(x+y) bx + by — (ay + by)
I_bx—ayx y
Y T T bx — ay
r_ Y
Y =X

47. Question

X¢ X
 (x* =yt < 1, showthae 8 | X0+ logx) + y* (logy)
. Y dx 1 !{}’3-1

Answer
differentiate both sides,

oy |
x*(1+Inx)+y* (-5 Xy +1r1y) =0

Taking y’ one side,
. (x*(1+Inx) y
y = T — ]I]y X E

., X (1+Inx)—y*.Iny
y = x. y*-1

48. Question



. d . 2
If y =™ +(tanx )", prove that i =e”™* cosx +(tanx)* [2xcosec2x + logtan X |.

Answer

differentiate both sides,

Yy =€ COS X nx X — ntanx

y' = e"*(cosx) + (tan x)*(2x.cosec2x + Intan x)

49. Question

f _ . dy 1 1
| _ qﬂ 2y, prove that — = . =3
FeRpRe i) dX  Jog(x +4/1+x%) V1+x°

Answer

differentiate both sides,

==
''= X |1+
Y S Vit xe -
1) 1 x
Y X ++v1+x2
y = -
v1+ x2

50. Question

) fo
If y =10§Si11\/;{.2 4 1. prove that dy — XCUtJK +1 .
dx \f'xz +1

Answer
differentiate both sides,
X

. 1 _ -
y = (Vii e xcas(1f1+x )xm
: (cot(\{l + x'*'_).x)

v1+ x?2

y

51. Question



1—-cosx d
If ¥ = lgg , show that _Y = COSecCx.
1+cosx dx

Answer

differentiate both sides,

; 1+ cosx (1+ cosx)(sinx)—(1— cosx)(—sinx)
Y= [T-cosx (1 + cosx)?2

1+ cosx (sinx+ sinx.cosx)+ (sinx — sinx.cosx)

J -
’ 1—cosx . (1+cosx)?

; 1+cosxx 25inx
Jl—cosx (14 cosx)?

<
Il

"= sec?—
y 2

52. Question

' X dy
Ify :10g tan| — +— |, show that — =secX.

4 2 dx

Answer
differentiate both sides,

1 T xy 1
%+%§K secz(z-i-i) X =

I

y_

wan |



1

I

y = 2 xsin(g +3)-cos (3 +3)
o 1

r = sin(g+x)

yr = Secx

53. Question

—ein
If}r: . sm'x,showthatd—y+S€C2[E—x}=O.
ql+sin2x dx 4

Answer

differentiate both sides,

.1 ’ 1+sin2x (1 +sin2x)(—2cos2x)— (1—sin2x)(2cos 2x)
Y =327 |1 —sin2x (1 + sin 2x)?2

. —2
s (cosx + sinx)?2
- —1
Y = (u::c:s:x:_I_sin:n:)2
V2 V2
: —1
y =
COS? (g+ I)
dy o (T
E+sec (E+1‘) =0

54. Question

1+cos? x dy = SiN X COS X
Iy =log S

,showthat — = ——

] — e-X dx (1-e°%) (1+coszx).




Answer

differentiate both sides,

o .. | it . (1—e?*)(—2cosx.sinx) — (1 + cos®x)(—2e%*) . 1
Y = |1+ coszx (1 — e2x)2 2

1—8°*
X
1+ cos?x

; 1—e2* (e**—1)(sin2x)+ 2e**(cos2x) 1 1 —e2x
X X — X
COS2X (1 —e2x)2 2

. (e —1)tan2x + 2e**
Y = 2.(1—e2x)

e=* sin x.cosx
L1 —#%*) {(1-+08°%)

r

}T=

55. Question

Ity = ()" + (sin

" "‘ﬁ, lt — = xdbzss Mlog x} + (sinx)™*.

{1+(logsinx)sec2x L

Answer

simply taking log both sides would not help more.

For that let us assume u = (x)®** and v = (sinx)™¥"~*

dy du % dv
dx dx dx
U= (x)cns.r

Take log both sides

Inu =cosx.lnx

Differentiate

1 du (1)+l *
uxdx COS X - nx(—sinx)
du (casx ] : )x

dr - nx.sinx | xu



d_u (msx
dx

—Inx.sin x) B T & k.

x
v = (alnx)™™*

Take log both sides,

Inv =tanx x (Insinx)
Differentiate ,

1 dv COS X
—X—=1tanx ( .
v dx sin x

) + Insin x(sec® x)

l = (tanx (E?SI) + Insin x(seczx)) X v

dax sin x

j: = (1 +Insinx(sec”x)) x (sinx)™="* __.(2)

g COS X

2 = (1+Insinx(sec®x)) x (sinx)®"* + In x. sin x ) X (x°°5%)
- X

56. Question

If vy =(sinx)"* + (coS

SE74 S

(logsmx)]+(cosx)™ * [c 3 OSX) smxtanx]

Answer

simply taking log both sides would not help more.

For that let us assume y = (sinx)“** and v = (cggx)-"i“-"'

dy du dv

— i — e —

dx dx dx
u = (sinx)cs*
Take log both sides

Inu =cosx.Insinx

Differentiate

1 du (cnsx

— x — =cosx|—
dx sinx

du (coszx

) + In(sinx)(—sinx)

dx

_ —Insinx.sinx | X u
sinx



dx

2
- (Eﬂs =~ —1In sinx.sinx) % (N ) s (1)

sin x
v = (cosx)sin¥

Take log both sides,

Inv = sinx X (Incosx)

Differentiate ,

1 dv — sinx

—x—=sinx( )+lncnsx(cosx)
v dx COSX

dv —Ssinx

— = (sinx( -) + Incos x(cnsx)) X U
dx COSX

<= (sinx (_si“ x) + In cos x(cos x)) % (Conx ™™ ...0D)

dx COSX

d —sinx | 1
é — (sinx( ) + Incosx(cos x)) X (cosx)s™*

COSX
2
— (cus S In sinx. sin x) X (sin x©°%¥)
sinx -
57. Question N : 4 CIU SS 24
- _ _ . o - '

If y =(tanX)“** +(c@ , — = (tanx)““'* cos eczx(l — log tan x)
+(cotx)™®* sec” x[log(cotx) —1].
Answer

simply taking log both sides would not help more.

For that let us assume U = (tan x)m““ and ¥ = (cgtx)tﬂﬂ-f

dy du dv

— =— 4 —

dx dx dx

i = (ki X )™
Take log both sides
Inu =cotx.Intanx

Differentiate

1 du (sec2 X

— X —— = cotx

u dx

. " .
— )+ln(tanx)( cosec<x)



du sec®x .
— = | cot X | —In(tanx)(cosec®x) | X u

dx tan x
% = (cosec*x(1—In(tanx))) x (tanx)°™ ......(1)

v = (cotx)™="~*
Take log both sides,
Inv = tanx % (Incotx)

Differentiate ,

1 dv —cosec*x ’

— X — =tanx + Incotx(sec<x)
v dx cotx

dv ’

= (sec*x(Ilncotx — 1)) x v

dv

— = (sec®x(Incotx — 1)) X (cotx)™"* .....(2)

o ST i —
- (sec“x(Incotx

x @ PHSS 24

d COSX
1f y = y COSX (CDSXI):{ , prove that -—y- =
X

dx

+ (cosec

58. Question

—(sinx)log x} +(cosx)*

[(logcosx)—xtanx].

Answer

simply taking log both sides would not help more.

For that let us assume u = (x)“*“**and v = (cosx)”

dy du dv
dx dx dx
U = (x)cnsx

Take log both sides
Inu =cosx.lnx

Differentiate



1 du (1)+l .
o X =cosx| ) n(x)(—sinx)

-j—xli = (msx (-j—;) + In(x)(—sin x)) XU

% = (msx e) + In(x)(—sin x)) KXY sseminen (1)

v = (cosx)”*
Take log both sides,
Inv = x X (Incosx)

Differentiate ,

1 dv —sinx
— X — = x( )+lncosx.1
v dx COSX
dv — sinx
—=(x( )+lncosx.1)xv
ax COSX
:—_: = (x (:i:: + In cos xat RE)* .....L2)
q o
Y _ (x(2my o

| COSX

- (cosx ( | in x)) X ()™
59. Question
d 2logx -
If Y = XIUE L A (108 X)E _prove that a% — x(hg %) {— g } + (lcrg X)x' { 1 _ + log(log X)}/
X 0g X |

Answer

simply taking log both sides would not help more.

For that let us assume ¢ = (x)™* and v = (Inx)*

dy du . dv
dx dx dx
i = (x)inx

Take log both sides

Inu=Inx.Inx



Differentiate

1 du . (1)
T i b

% (o )

% e (21111(1)) % (I)lnx ..... el i)

x
Y =i{nx)”*

Take log both sides,
Inv=xx(Ilnx)

Differentiate ,

1 dv 1
—x—=x(;)+]nx

v dx
jf:=(1+lnx) XV
:—: =(1+Inx) x (Inx
% =(1+Inx) x (Inx

60. Question

If ‘2{2-3l
y—X -

-
", ;

(x-3) dx

Answer

eguality is not given but we may assume that it is equal to 0.

We can also write this equation as

y — e(.rz—z}ln.r Az exz,ln(x—E) -0

Now differentiating it,

2 '12-3 5 ' IZ
v - (E 2 )+ -9 (F - 9).2x) =0

v2 -3 12—3- 2 IZ |
=g = +Inx.2x |—(x—3)*. x_3+ln{x—3).2;r



61. Question

{34‘){ s '
If f(x)= l+x] , find £'(0).
\

Answer

take log both the side,

nf(x)=(2+ Sx)*ln(? :D

Now differentiate it,

< f’ (x)—(2+3x)(1 )(-%:;J)Hn(g”).a

1
f(0)

1+x

, (2 +3x)(-2) 3+x
f(f)=(m+3‘“(1+x))"fm

To get f'(0) we need to find f(0),

Putting x=0in f

2

0-()
f(0)=9

Now put x=0 in f'(x),

f'(0) = ((2 xg—z))+ 31113) X 9

£'(0) = 9(31113 _ %)

62. Question

dy

If y = (sinx)* +sin~ 4/x.find oy

Answer

we can write this equation as,
y = e* In(sinx) 1 Sil,l_j‘ ﬁ

Differentiate it,



= (s )x(xxcusxﬂ (si ))Jr 1 . 1
y' = (sinx — n(sinx i ™
1 —+x
" = (sinx)*(x.cotx + Insinx) + -
= X.cot inx)+ ———
et 2Jx.V1—x
63. Question
dy
If (x2 + v2)* = xv, find —_.
( V©)© =Xy =

Answer

simply differentiate both sides,
22+ y)2x+2y.y ) =x.y" +y
Take y’' one side

4x° + 4x°.y.y' +4y . x+4y> .y ' =x.y' +y

y(4xcy+4y* —x) =y —4

y — 4x° — 4y*x
C4xZy+4vi—-xl 2 a &

I

y

64. Question

b
P
y:xcﬂtx s X" -3 , find .d_.

.
X“4+X+2 dx

Answer
we can write this as,

2x%2—3

A i e::—ﬂtx..lnx i
Y X2+ x+ 2

Differentiate ,

cotx
y = x‘“’“( = In x(—cosecx ) )
" (2 4+x+2)4x)—(2x* —=3)(2x+1)
(x2+x+2)2
cotx 2x° + 14x + 3
I _ cotx | - 2
y =x ( - + Inx(—cosec x))+ OZ+x +2)

65. Question



Find , when:

3
- 2
Ify:taj]_li.q.log i , prove that d_}’: 4.3 .
' X Vx 2 dx (x"-a")

Answer

Differentiate it,

o 1 x(_i)_l_jx+ax1xjx+ﬂx(x+a)—(x—a)

1+f x2 x—a 2 Jx—a (x +a)?
xﬂ
g = & x— 0 - 2a
Y T Y +ar 2x+a) (x—a)?
f a a
y = +

L5 +d%)  x*—¢°
ax*+a®* —ax*+a’

x4 — g4

y_

r

2a
y x4 . ad-

66. Question

If men :(x +Y)m+n, pmr hat d_y — i
dx x
Answer
taking log both sides,
minx+nlny = (m+ n).In(x + y)
differentiating both sides,
m n m-+n
—+ Xy =——x(1+y")
X v X+Yy
Take y' one side,
I(T! m+n) m+n m
Y\y T x+y) T x4y X
,  mx+nx —(mx+my) y.(x+ y)

) = x.(x +y) xnx+ny—(my+ny)



Exercise 10G

1. Question

dy y‘?' cotx

, prove that — —

dx (1-vylogsinx)

I i )(Siﬂ X)....0
"y =(smnx

i x)(sin X

Answer

H . ¥ - (sim}(ﬁiﬂl)..m qqqqqqqq o0
Given : y = (smx)(ﬁm")

dy  yZcotx
dx 1-ylog sinx

To prove :

Formula used : loga = logh™

loga = mlogh

d(logy) _ 1 dy class24
dx y dx
d(sin x)
dx

= COs X

o) _ o, o

If u and v are functions of x,then
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).q’(x)
y = (sinx)¥

taking log on both sides

log y = log (sinx)”

log y = v log (sinx)

Differentiating both sides with respect to x

d(logy) _ dlylog(sinx)]

dx dx
ldy dy . dlog(sinx)
-— = — log(sInx) +y ———
el gl ) Ty S
1dy d(sin x)

| dy : 1
-— = — |log(SInx) + y —
y dx dx al ) ysim: A dx



1dy dy COSX
-— = |o +y —

1 : d
(;—Iog s-lnx)d—i = ycot x

1-ylogsinx dy

- a3 = YCcotx

dy y°cot X

dx 1 - ylog sinx

dy  y®cotx
dx 1 - ylog sinx

2. Question

dy —y ‘tanx

)(ms x)(msxlﬁ': , prove that — —

dx 1-ylogcosx)

Ty =(cosx

Answer

Given : y = (CGSK)(cusx)(Cnsx

d —y*tans
To prove : — = L —
dx

class24

Formula used : ]oga = |C

loga = mlogh

d(logy) 1dy
dx vy dx

d(cosx) _ i
dx

o) _ v | o
dx dx dx

If u and v are functions of x,then

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

Given that y = (cosx)¥
taking log on both sides
log y = log (cosx)¥
logy = vy log (COSX)

Differentiating both sides with respect to x



d(logy) d[ylog(cosx])]

dx dx
1dy dy dlog(cosx)
-— =—|o +
ol e glcosx) + Y i
l1dy dy 1 d(cosx)
-— = 2 | b
ydx  dx 9(cosx) ymsx a dx
1Y _ ¥ jog(cosx) + y =SB
y dx dx COSX

(3’ —lt"-ugn‘:i:}s:bﬂ'E = - ytanx
y dx

dy —y“tan x
dx 1 -—ylogcosx
d

y —y“tan x

dx 1 —ylogcosx

3. Question

Answer

Given : y = Jx

dy 1
To prove | — = ——
dx 2y—-1

Formula used : loga = logh™

loga =mlogh

d(logy) 1dy
dx  ydx

s

dx

dav) _ dv

If u and v are functions of x,then
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

y: JK+ ‘\/X‘l‘ \,I'X'l'.“"-..”m-



Y = Jx+Y

squaring on both sides

yi=x+y

Differentiating with respect to x

oy oy 4 N

dx dx
(o — 13 = 1
dx
Q p 1
dx 2y-1
e
dx 2y-1

4. Question

dy sin X
dx (1—2}’)'

Answer

class24

Given
Y

sin X

To prove : —
P dx 2y=1

Formula used : loga = logh™

loga = mlogh
d(logy) 1dy
dx y dx
d(cosx) o BER
dx
If u and v are functions of x,then — it PR GEO
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

y =, cosx+y

squaring on both sides

.

y° = cosx +Y



Differentiating with respect to x

dy : dy
2 TE— = A== y + T E—
y sinx + =

dy
2 — 1 e T | —
(2y ) e sin x

dy —sin x sin x
dy oy 1-3%

dc 1-2y
dy sin x
dx 1-2y
5. Question

.
dy sec”x
4 on prove that — =

dx (Qy-1)

Answer

Given : y = ‘tanx &

To prove : — =
dx

Formula used : loga = log P’
loga =mlogh
d(logy) 1dy
dx vy dx
d(tan x) 3 2
e seC™ X
If u and v are functions of x,then ) u— + vﬂ
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

y = Jtanx +y
squaring on both sides
y° =tanx +y

Differentiating with respect to x



dy dy
2 e — +
Y SEC X

(2y - 1)— = sec? x

dy seccx  seccy

dx 2y-1 2y-1

dy sec”x

E = ”2}*—1

dy sec” x

E - 2y—1

6. Question

Formula used : loga = g

loga =mlogh
d(logy) 1 dy
dx  ydx

duv) _ dv  du
& Can

If u and v are functions of x,then

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g'(x)

y = Jlogx+y

squaring on both sides

vy =logx +y

Differentiating with respect to x

=—-+ﬂ

2y Y
de X dx

dy 1
L2y—=d



dy
(2v'—1)
7. Question

X..00 dy 3"1 (logy)

If x 2 ~ prove that — —

y=a dx x[1-y(logx)(logy)]

Answer

EE WS .

Given : y = -

dy _ y* (logy)

To show : x[]__y(]ugx}{]ﬂgy)]

Formula used : loga = logbh™
loga = mlogh

d(logy) 1dy
Cdx y dx

If u and v are functions of x;then - _' — uﬂ d“

of f(g(x))Gfl(m)E 524

The CHAIN RULE states that the deriva

y = a®

taking log on both sides
log y = log a®

logy = x¥.log a

taking log on both sides
log(log y) = log(x¥.loga)

log(log y) = y.logx + log(loga)
Differentiating both sides with respect to x

d(log [logyl) _ 20-logx) | g (as differentiation of log(log a) [constant] is zero )

dx dx
1 dlogy dlogx
- —+
e & logx ¥
1 1dy 1

o s i — L
. 10gx Y- =



1 1 dy vy
| ~—logx)— ==
Gogy 'y —108X) 5, =
(l—mogx}(lugr dy _y

y (logy) dx x
dy _ y*(logy)

dx x[l—yﬂugx}ﬂugy)]'

dy _ y'(ogy)
dx  x[1 — y(logx)(logy)]

8. Question
y=RE—- g dy __ ¥

If o B prove that — = ——M,
B gx (2y—x)

Answer

yV=X+— 1
Given . p 4% it 1
X4+

class24

. . S
To show : ™ 2y—x)

Formula used : loga = log

loga = mlogh
d(logy) 1dy
dx y dx
If u and v are functions of x,then RO i
dx dx dx

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

1

= X+ -

¥ y
vé =xy + 1

Differentiating with respect to x

2

d°) _ 4 0y) + 0 (as differentiation of constant is zero )
dx dx

2yﬂ = x.2 4 W

dx dx



dy _ ¥
dx (2y—x)
dy y
dx (2y—x]

Exercise 10H

1. Question
Differentiate X6 with respect to (] / -J; ).

Answer

1
Given : letu=x®andv = —

VX

To differentiate : x® with respect to (1 / ,\/;)

d(x") _
=

1

Formula used : o e

The CHAIN RULE states thail R ve of f(a(x)) is F(a(x)).q"(x)

1
& and v = —

Vx

Differentiating u with respect to x

let U = X

d_: Exs
dx

Differentiating v with respect to x

ix 2z *
du

du _ g
dv ﬂ'

dx

)
d_“=6x/-1 ..
dv ?X 2
du 3
o SN (e AL
dv A
du 13
— = -1Z2vT
dv Xz



2. Question

Differentiate log X with respect to COT X,

Answer
Given : Let u = log x and v = cot X

To differentiate : log xwith respect to cot x

3 .
Formula used : {TH‘] — —CUSECEX
X
d(logx) 1
dxk  x

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)
let u = log x and v = cot X

Differentiating u with respect to x

Differentiating v with respect to x

dv

e A
— = —C0SeCc™ X
dx
du

du '_._; -
dv E

dx
du 2
— X
dv —cosec®x
du -1

dv Xcosec®x

3. Question

Differentiate oSin* with respect to COSX .

Answer

Given : Let u = e®™* and v = cos x

To differentiate : eSInX with respect to cos X

d(e™)
dx

Formula used : = e~

d(cosx)
dx

= - sinX



The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

let u = P * and v = cos x

Differentiating u with respect to x

du _ d(eSin¥)

— = CORX. o™X
dx dx

Differentiating v with respect to x

o —sSinx
dx

du
du _ 4y
dv EE
dx
sSinx

du cosx.e

dv - sinx

du :

— = — @S0 X
dv

Ans. a0 X cotx

4. Question

Differentiate ’[ﬂll_l 1
1+ 3

Answer

| 1—x
Given : Letu = - and v = -1 .2
fan 3 COS X
1+ X
1—x=

- e B,
with respect to ¢ 1]{'.

To differentiate : t3p—1

14x°

d (x")

Formula used : = n.xt1

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

d(tan™'x) 1
dx. 1+ x?2
d(cos™'x) -1

dx V1 — x2



du 1 4%

1,1-x* "1 —2x(14x?)-2x(1-x*)

. b il T ? '
dx 14x241-x22 1+KZ) (1+x2)?
du 1+x°*1 (1—x2)‘_1 —-2x—-2x?-2x+2x?* 1+x* 1 1—x2)‘_1 —4x
= o s z . = y= 2 .
dx 2 2714x° (1+4x2)% - e (1+x2)2
du .1-::2)"'_1 -x  [1+x2 _"X —x —X
ax (sz " aex®) 1x2 (1+x2) 7 JA-x)(1+x?) T J1-x*

1l RIS
=l
B

A
[
%12

215

-X
da J;-x&
- —-2x
dv
1—-x®
du _1_
dv 2
|
Ans. __
.'j

5. Question

b e

class24



| | 1 2x | . ol 2K
Differentiate tan with respect to <111 :

2 _ 2
¥ 1+ x°
Answer
| - 2x ) . -1 2X )
Given : Letu = fan | ; and v = S111 5 |
\1=X" ) 1+x° )

2%
% 3 _ - 2X x . -1 =
To differentiate : tan with respect to Si1 :

—— 1+ x*
Formula used : d(_x“) — n.xo21
dx
d (tan™* x) 1
dx = 1+ x2
d (sin™!x) 1
dx V1 — x2

The CHAIN RULE states that thederivative of f(g(x)) is f'(g(x)).g’(x)

v/ =
dx vZ
i 2% N 2x
Let u = fan .
| 2 2
L 1—X 1+ x

Differentiating u with respect to x

du _ d(tan™? =N ) 1 d( e ) 1 2(1—x2)+2x(2x)

s &:W_ I"Ez ='_ﬂ{z_.—w

dx dx 1—-x2 dx

du _ (1-x%)? 2-2x"+4x*  (1-x%)2 2+2x° 2(1 +x%) 2

dx  14x%-2x%+4x®  (1-x2)? 14x% +2x2 (1-x2)2 (1+x%)2  (1+x3)

E— 2
dx (1 +x2)

Differentiating v with respect to x

1 _
dv | d(—=) 1+x> 2(1+x?)-2x(2x)
— = - ZX . 5. 1+ x2" = e —
dx (.1.+:1:2 dx v 1+x*+2x%—4x* (1+x=)
dv 14+x°  242x%°—4x* 1+x*  2-2x° 1432 2(1-x7) 5

dx J14x—2x2  (1+4x%)2 CJA-xDT(14x3)2 1x2  (14x3)2 143

dv p.s

dx  1+x°




(L+x%)
du _
dv
Ans. 1

6. Question

{

1 X
\\1’1—}12.

Differentiate fan

with respect to COS-I(EXE —-1).

Answer

. -1 X
Given : Let u = fan

.. ¢ -
and v = cos 1 (2x* —1).

% oo @EISS 24

To differentiate : tan™* -+

Formula used : d (x™) =N
dx
d (tan™! x) 1
dxk. = 14 x2
d (cos™x) —1
dx V1 — x2

The CHAIN RULE states that the derivative of f(g(x)) is f'(g(x)).g’(x)

d(%) __ vdu—udv

dx ve

= X
let u = tan™* ¥ and v = cos*(2x* — 1)

Differentiating u with respect to x

L op —2K
du _ d(tan™* =) i ety g W
— A = 15 A )2 Vi-X= = 5 S
o dx V1-x2 dx 14— 1-x*




