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. qdy . o
Flnd& : 2x + 3y = sinx
The given relationship is 2x + 3y = sinx
Differentiating this relationship with respect to x, we obtain
d d , .
o (2x+3y) = o (sinx)
= = (2%) + - (3y) =

+ (2%) + - (3y) = cosx

d
= 2+3 =cosx
dx
d
= 3 = cosx—2
dx

. ﬂ_ CcoS X—2
Tdx 3

. qdy | .
Flnd& : 2x + 3y = siny
The given relationship is 2x + 3y = siny
Differentiating this relationship with respect to x, we obtain
d d .
- (2x+3y) = —~(siny)
> i(Zx) + i(3 ) = cos Q[B using chain rule]
dx dx y y dx y g
- Y
= 2= (cosy—3) =

Ly 2
) dx_cosy—3

Find Y : ax + by? = cosy
dx
The given relationship is ax + by? = cosy

Differentiating this relationship with respect to x, we obtain

d do ooy _ d
&(ax)+&(by )—dx (cosy)

= a+ b% 3 = % (cosy) )

: . . d d d . d
By using chain rule, we obtain 35 (y?) = Zyd—z and = (cosy) = —siny d—z

From (1) and (2), we obtain

dy _ o ﬂ
a+b><2ya— siny
= (2by + siny)% =-a

LAy -a
Toax 2by+siny




Find% :xy+y? =tanx+y
The given relationship is xy + y? = tanx +y

Differentiating this relationship with respect to x, we obtain
d 2y _ d
= Xy +y°) = (tanx +y)
4 42y 4 dy
> = (xy) + = y*) = ™ (tanx) + =

= [y. % x) + x. %] + Zy% =sec’x + % [Using product rule and chain rule]

dy Y sec2x+ ¥
= y.1+x.dx+2ydx—sec X+

= (x+2y—1)%=seczx—y

. dy _ sec?x-y
Todax (x+2y—-1)

Find%: x? +xy +y? =100

The given relationship is x? + xy + y? = 100

Differentiating this relationship with respect to x, we obtain

4 2 25,

o & T xy +y9) = (100)

= % x%) + i (Xy) + i (yz) =0 [Derivative of constant function is 0]

> 2x+ [y — (%) + x. ] + 2yd =sec’x + —y [Using product rule and chain rule]

oy oy _
= 2x + y.1+x.dx+2ydx—0

= 2x+y+(x+2y)%=

. O S
Tdx X+2y

Find%: x3 +x%y + xy? +y3 =81
The given relationship is x> + x?y + xy? + y3 = 81
Differentiating this relationship with respect to x, we obtain
i —(* +xy +xy? +y%) = i ~(81)
—(x3) +— (x y)+ — (xyz) +— (y3) =0 [Derivative of constant function is 0]

= 3><2+[y.&(xz)+x2 dy] [y = (X)+x—(y )]+3y2dy 0

2 2 dy 2 dy 2dy _
= 3x +[y.2x+x dX]+[y.1+x.2y.dx)]+3y dX—O

= (x2 +2xy + 3y2)%+ (Bx®+2xy+y?) =0

Cdy (3x%+2xy+y?)

T dx (x2+2xy+3y?)




Find % : sin?y 4+ cosxy =T
The given relationship is sin? y + cosxy = 1t

Differentiating this relationship with respect to x, we obtain
d . 5 _d
= (sin®y + cosxy) = = (M
d , . d _
> &(sm y) + ym (cosxy) =0 v (1)
By using chain rule, we obtain

dogn o od oo dy
= (sin“y) =2 siny — (siny) =2 siny cosy -

d = —sinxy % L L dy
= &(cos Xy) = —sinxy = (xy) = —sinxy [y = x) + de]

= —sinxy [y. 1+ x%] = —y.sinxy — xsin xy%
From (1), (2), and (3), we obtain
] dy . . dy _
= 2 sinycosy--—ysinxy — xsinxy - = 0
= (sin2y — xsin xy ) % = ysin xy

. ﬂ _ ysin xy
Tdx (sin 2y—xsin xy)

. d .
Fmdd—i : sin?x+ cos?y =1
The given relationship is sin? x + cos?y = 1
Differentiating this relationship with respect to x, we obtain
4 (sin2 %)
= (sin“x + cos“y) = = (D)

d. . 2 d 2.
:dx(sm x)+dx(cos y)=0

. d , . d
> Zsmx.&(smx) + 2cosy.&(cosy) =0
= 2sinx.cosx + 2cosy.(—siny).% =0

. . d
z51n2x—51n2yd—§= 0

. ﬂ __sin2x
Tdx sin 2y

. ﬂ . -1 ( 2X )
Find T Y =sinT (3
- . . . =1 2X )
The given relationship is y = sin (1+X2

- 2X )
= Sin
y (1+x2

= siny = —

Differentiating this relationship with respect to x, we obtain

3




i(sin )—i( 2 )
dx y T dx \1+x2

d . d 2X
= 5 Giny) = £ (55)

. 2x
The function, —Xz, is of the form of =.
1+x v

Therefore, by quotient rule, we obtain

d d
d ( 2% )_ (1+x2)&(2x)—2x.ﬁ(1+x2)

dx \1+x2/ — (1+x2)
(1+4x%). 2 -2x. [0+2x] _ 2+2x%-4x> _ 2(1-x?)
(1+x2)2 Toa+x®)?2 (1+x2)2

2x
1+x2

> — 2x \2 (1+x2)2—4x2
= 2cosy = /1 —sin’y = |1 (1+x2) - (1+x2)2

_ [a=x%)? _ 1-x2
T A (1+x2)2 T 1+4x2

From (1), (2), and (3), we obtain

Also, siny =

1-x*  dy _ 2(1—x2)2
1+x2 dx ~ (1+x2)2

= 1 1
—X)'_E<X<ﬁ

e 3
The given relationship is y = tan™! (3X—X)

1-3x2

_ -1 3X—X3)
y = tag (1—3)(2

_ (3x—x°
= taries (1—3x2)

3 tan3X — tan3¥

It is known that, tany =
Comparing equations (1) and (2), we obtain
X = tanZ
3
Differentiating this relationship with respect to x, we obtain

d ,y_9d(. ¥
(0 =5 (tan




1-x?

d Y. v = cos—1
Find 3~ : y = cos (1+X2),0<x<1

. . . . _ -1 1—X2)
The given relationship is y = cos (1+X2
= COS_1 (1__)(2)
y= 1+x2

= cosy = (1_X2)
Y= \1me
1—tan22X _ 1-x?
1+tan2% T o14x?
On comparing L.H.S. and R.H.S. of the above relationship, we obtain
y

X = tan=
2

Differentiating this relationship with respect to x, we obtain

4 X)

) = & (tan 2

1203
=>sect-.—|=)=—(X
2 dx \2 dx()
1d
ZXX__yzl
2 2 dx
dy 2 2
= = = = ———
dx seczg 1+tan2¥

= secC

dy 1
odx 1+x2
1-x?

coady L g
Fmddx- y = sin (1+X2),0<X<1

. g q g =1 1—X2)
The given relationship is y = sin (1+X2
R 1-x2
y=sin (1+X2)
= siny = (1_X2)
Y= \1re
Differentiating this relationship with respect to x, we obtain

i( in )_i(l—xz)
dx SIS dx \1+x2
By using chain rule, we obtain

d, . _ dy
= (siny) = cosy.—>

cosy =,/1 —sin?y = 1—(1_—)(2)2

1+x2

_@+x?)2-(1-x2)2 4x2  2x
- (1+x2)2 TN @2 T 14x2
2x dy

1+x2 dx

d (1—X2) _ (1+x2).(1—x%)—(1-x2).(1+x2)

dx \1+x2 (1+x2)2

d, .
. &(Sll’ly) =

[Using quotient rule]




_ (1+x2).(1-x2)—(1-x2).(1+x?)
(1+x2)2

—2x-2x3-2x+2x3
(1+x2)2
_ -4x
T (1+x2)2
From (1), (2), and (3), we obtain

2x dy _  —4x
1+x2 dx  (1+x2)2

dy _ 2x
dx  1+x2

Alternate method
= sin™1 (1—x2)
y= 1+x2
1-x2
1+x2

= (1+x?)siny =1 — x?

= siny =

= (1 + siny)x? = 1 — siny

1-sin
= x2 =
1+siny

2
Y _sinY
(cos2 s1n2)
y
2

2 =
-x (cos + sin %)2

¥ _sin¥
_(cos2 smz)

- Yisin¥
(cos >+ sin 2)

- Y
1-tan 5

Differentiating this relationship with respect to x, we obtain

= 50 =g (G-3)]

e d (n
=>1=sec2(——X).— (——X)
4 2)7dx \4 2

= 1[t+an? (=) (=335)

(
lﬂ)

2 dx

=1=(1+x%.(-

dy _

The given relationship is y = cos™! (12((2)

-1 2X )
= CO0S
y (1+x2




02X
= COsy = )

Differentiating this relationship with respect to x, we obtain

i(cos )—i ( ZX)
dx y T dx " \1+x2

d d
dy _ (1+X2)-E(2X)_2X-& (1+x?)
dx (1+x2)2

————dy _ (10®)x2-2x2x
o T cortyl = e

_ [ 2x 2 dy _ 2(1-x2)
:[ 1 (1+x2) ]dx - [(1+X2)2]
|, [Graiay _ -2a-)

(1+x2)2  dx  (1+x2)2
o [G=¥)Zdy _ —2(1-x)

(1+x2)2dx  (1+x2)2

1-x? dy _ -2(1-x2)

1+x2 dx  (1+x2)2

= —siny.

dy -2
dx ~ 1+x2

Find % py = sin‘l(ZX\/m),—\/iE <x< \/—15
The given relationship isy = sin'l(Zx m)
y = sin"}(2x V1 — x2)
= siny = 2x V1-—x2

Differentiating this relationship with respect to x, we obtain

(Cosy)%= 2[X%(\/1—X2)+\/1—X2%]
p dy _ X 2X
$1/1—SIHZY&—2[E.— ,—1_X2+m]
2 2
= [\/1—(2x,/(1—x2)2]% = 2[%1;

1—2x2]
V1-x2

d _ 2
- T2 =2{]

> T- a1 -x) 2 =2|

> -2 =2

1—2x2]
V1-x2

ﬂ_ 2
dx ~ 1+x2

O 1
Flnddx.y—sec ( ),0<x< =

¥

2x%2-1

The given relationship isy = sec™! (szl_l)

— coe—1 (1 )
= SecC
y (2X2—1




secy = —2X2—1

cosy =2x?-1
2x2 =cosy+1

2y
2

2x% = 2 cos

:>X:COS§

Differentiating this relationship with respect to x, we obtain

i(x) = % (cos X)

2




