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Let y=xe " +7
Differentiating both sides with respect to x, we have

dy x x
—=e - Xe
dx

By derivative of inverse function

d 1 d
‘.—y= , where —y;tO
dx  (dy) dx

Lox )

= ——(whenever x #1)
e " (1-x)

X

e

1-x

Let y =sin " (cos x)

Moz

ol AR
e (5]

x° o+ y2 +Xy=7
Differentiating both sides w.r.t. x, we get,
dy d

2 dy
3x"+2y—+x—+y—(x)=0
dx dx dx

d d
. 3x2+2y—y+x—y+yx1=0
dx dx

d
" (2y+x)—y=—3x2—y:—(y+3x2)
dx

dy |fy+3x2\|

dx L 2y+x )
y = 2¥sin> x - log x
Taking logarithm of both the sides, we get
log y = log [2%* sin® X - log ]
=3xlog 2 + 5 log sin x + log log x
Differentiating both sides with respect to x.

%:23Xsin5x-IOQXX [3log2+5cotx+ . ]

xlogx
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(E) e +e/=¢"Y
Differentiating both sides w.r.t. x, we get,

d _ d
ex+ey£:eX Y. —(x~Y)

d _ d
dx dx

x-ydy
dx

d _
f+ey =V ¢
dx

e +e7) Z—z =t Y ¢

dy _e*V-e*
dx eY+eXx V'

(F) x3y3 =x* - y2
Differentiating both sides w.r.t. x, we get,
X dd_x () + YS:—x (x3)=2x -2y Z—z
X x 3y? Lty x 3¢ = 2x - 2y
3y o+ 2y 2= 2x— 3y
(3x°y* +2y) % = 2x — 3x%y°

dy _ 2x-3x%y3 _ x(2-3xy%)
dx  3x3y2+42y  y(3x3y+2)

_x (2—3xy3)
y \2+3x3y/’

1)

ot

Differentiating x and y w.r.t. u, we get,
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~dy (dy/du)

©dx (dx /du)

1

+
1+ x° 2\/;(1+ x)

g=t?+2t+1,h=tan ("Tt) —COS (%t)

Differentiating g and h w.r.t. t, we get,

dg _

a2 _ B
= (P +2t+1)=2t+2x1+0=2t+2
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)] % (3)

4 4
Tt
(%)
. dg _ (dg/dt) _
Vdh o (dn/dt)  Zsec?(Z)+

. (d_g) o 2(D+2

dh/ gt t=1 %seczg+g sing

4 4

ORI

4

A

2
x:sec‘1\/1+1:2,y:cos‘1(1 t)

1+t2
Putt=tan 0. Then® =tan 't

— 2
- x =sec V1 + tan?6, y = cos™ (1 tan 9)

1+tan?0
5. X =sec tVsec?0,y = cos ™ (cos 20)
S X=sec (sec ) =0,y =20
LX=tan 't y=2tan 't

Differentiating x and y w.r.t. t, we get,

1
1+ t2

dx

_4a 14 —
i (tan™"t) =

d d _ 1 2
and =X =2 =(tan*t) =2 x =
dx dt 1+ t2 1+t2

Ly _ ayan () _,
“dx  (dx/dt) (1“2) '

A3
y=xx+(7x—1)X
L y=u+v

Differentiating both sides with respect to x,
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Taking logarithm of both the sides,

Log u =x log x

Differentiating both sides with respect to x,
1

u 1
—=1.log x+ x.—
u dx X

du

—=x"(logx+1
. ( )

AS v = (7x—1)x ,
Taking logarithm of both the sides,
logv = xlog(7x-1)

Differentiating both sides with respect to x,

1 dv 7
——=1.log (7x-1)+ x.
v dx (7x-1)

dv 7x 1Xx(lo 7x -1 )
—_— — — +
( ) | 9 ) <1

dx
Substituting (2) and (3) in (1) we get

dy
dx

= x"(log x+1)+
7x )

(7x—1)X X [Iog(?x—1)+ B

X Cos X

= Iog(5 e tan’lx)

= log5  +loge ™" + log (tan o x)
= xlog5 +cos x.log e + log (tan ’lx)

= xlog5+cosx+log (tan " x) ... [ loge =1]

Differentiating both sides w.r.t. X, we get,
1 d

y _ (log 5).;—X(x)+d—(cos x)+dd—x[log (tan -1 x)}

y dx dx

1 d
(log5) x 1+ (—sin x)+ - .—(tan’lx)
tan ~ x dx

. 1 1
= log5-sinx+ X
-1 2
tan " x 1+ X

[ 1 1
yllog5—-sinx+ ———|

1+ x> )tan ' x
(1+x7) |
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[ 1 ]

.tan‘lxllogS—sinx++|
+ X" )tan " x

I (1) tan x|

X COos X

=5"e

y =X+ (tan x)*
Put u = x*and v = (tan x)*.

Theny=u+v

dy du dv
.___+_

dx dx  dx
Take u=x*
. log u=log x*=xlog x

Differentiating both sides w.r.t. X, we get,

1 du d
Z'a—a(XlogX)

=x- 4 (logx) + (log X) 7-(x)

:xo%+(logx)(1):1+logx

2= u(1 + log ) = X* [1+ log x]

Also, v = (tan x)*
. logv =log (tan x)* = x - log tan x
Differentiating both sides w.r.t. X, we get,

1 dv d
;-a—a(x-logtanx)

- d d
=X (log tan x) + (log tan x) - E(X)'

a
tanx dx (tan x) + (log tan x) x 1

— 1 2
=X x —— X sec“x + log tan x
tanx

CosXx 1

+ logtan x]

sinx  cos2x

= (tan x)* [2x cosec 2x + log tan x]
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From (1), (2) and (3), we get,

Wy (1 + log x) + (tan x)* (2xcosec 2x+ log tan X).

dx

tan (x+y ) =a

x=y
. x+y
iy

SOX Y =pX—py
S Y Py =pX—X
“(A+py=(P-1)x

=tanta=p

....(A constant)

Alternative Method :
xX+y\ _
fan (E) =a
XY
o
Differentiating both sides w.r.t. x, we get

=tanla

L (H—y) =2 (tan~1a)

dx X

xX=y

@-Y) Y)Y e (x-y)
(x-y)? -

-y (1+2) - x4y (1-2) =0

0
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LY -y o (xHy) +(x+y) =0

Xy rx+y) E=oxtyexty

oy Y
..2de—2y
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