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1.
Solution :

We have,xy = ¢*
Differentiating with respect to x,we get

d 2
L ()= L)
— x dy + yi(x) =0 [Using product rule]
dx dx
= xd—y +y=0
dx
Y__,
= dx )
b __y
dx X
2.
Solution :

We have,y® —=3xy" = x* +3x°y

Differentiating with respect to x,we get

d sy doy ooy disy d s
35(); )—E(oxy )=E(x )+$(3x y)
=3y 3 ()0 ) =3 3 S 0D )|

= 3y’ Z)t —3[x(2y)%+yz} =3x’ +3[x2 %4—)/'(2)()}
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, dy dy 2 2 2 dy
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Dyt —apot) =3( + 200+ 17)

@_ 3()c+y)2

dx S(yz —2xy—x2)

v _ (x+)
de ' -2xy-x’

[Using product rule]



Solution :

2 2 2

We have, x° +y3 =a?

Differentiating with respect to x,we get

2 2 2
JC G R e B
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; 0
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3(x) +3(y) dx
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4,
Solution :

We have,4x + 3y = log (4x - 3y)
Diftferentiating with respect to X,we get



%(4@ + %(Sy) = %{log(4x—3y)}

dy 1 d
44+43—=—"———(4x-3y
- +de (4x—3y)a’x()L ))

SO T S S . Y-:2
dx (4x—3y) dx

dy 3 dy 4
— 4+ _— =
dx (4x—3y) dx (4x—3y)

dy 1 1

3——Sl+—ir =4 ——1
= dx{+(4x—3y)} {(4)6—3)/) }

dy |4x-3y+1 1—4x+3y

3— =4

dx (4x—3y) (4)5—3);)

dy 4|1-4x+3y 4x—-3y
j_:_

dx 3 (4x—3y) 4x—-3y+1

Q_i 1—4x+3y
dx  3\4x-3y+1

=3

5.

Solution :

2 2
)

Wehave,—+ =1
a b

Differentiating with respect to x,we get

d({x* v d
_ — :_1
dx(az—l—bz] dx()

2 2
:>i x—z +i ), =0
dx\ a dx\ b*
dy

1 1

a2
b* dx a’

2
2oy
dx a 2y

2
:d_)_ bh'x

dx a’y
6.

Solution :
We have,x’ + y" = 5xy
Differentiating with respect to x,we get



Solution :
Wehave,(x+y)Z =2axy

Differentiating with respect to x,we get
d > d

= —(x+y) =—(2axy
(xry) = (2ax)

d dy d
=24 5) L x4 9) = Za[xd—i+ya(x)}

= 2(x+y)[l+%:| - 2a[x%+y(l)}

:>2(x+y)+2(x+y)%=2ax%+2ay
dy
:E[2(x+y)—2ax}:2ay—2(x+y)
d_y: Z[ay—x—y]
dx 2[x+y—ax]

dy_[@-x-y
=== —

dx \x+y—ax
8.

Solution :
We have,()c2 +y° ) =Xy



Diftferentiating with respect to X,we get

dl; . d
=gl =
:>2(x +y )d(x +y° ) x%+y%
:>2 r +y’ (2x+2y ] y(l)
= dx(x + %)+ 4 (x iy );_x%ﬂ,
34)’()6 +y) x —y 4x(x +y)

B e s
dv y—4x(x2 +y2)
dy 4x(x2 +y2)—y

9.

Solution :

We have, tan™ (xz + yz) =q

Diftferentiating with respect to X,we get

—2x+29P 0
dx

:>x+y@=0
dx
b x
dx y

10.

Solution :



We have,e”™ = log (ij
)}

Differentiating with respect to X,we get

:>e(x—y) d (x_y)_ 1 % d | x
dx (xJ dx\ y
y
d dy
) —— —-Xx—=
dx x y

— ) _ gl @ = L|:y(l) - XQ:|

dx xy dx
L) e L 1dy
dx x ydx
1 dy (x ») dy l_e(x )
ydx X

(x 1
1

d)":l )}e J:| (X »)

dy )
Ay _y 1w

dx x| 1 —yg( )

dy  —y| xe™) -
_ b _—y|xer -1

dx —x V@“ 7) -1

dv L a=y) _
_Dd_y M_l

dx ye(x ¥) -1

11.
Solution :

Wehave,sinxy + cos(x + y) =1

Differentiating with respect to x,we get



dx

i(sinxy)—i—%cos(x—i— V)= dia)

:>c:osxyi xy)—sin(x+y 4 x+y)=0
dx dx

dy

= cosxy[xa+ydi(x)}—sin(x+y)[l+d—y} =0

X

dx

= COS)C_}’|:xd—y+y(1):|—Sin(_x+y)—sin(x_|_y)@ =0

dx

dx
dy

= xcosxy?ercosxy—sin(x+y)—sin(x+y)$ 0
X

= [x cosxy — sin(x + y)}? = [sin(x + y) —ycos xy]
X

dx

12.
Solution :

xcosxy —sin(x+ )

We have, N1—x" +J1-y’ =a(x—

Let x=sinA4, y=sinB

L [sm(;ﬁ—y)—ycosxy

:>\/1—sin2 A Jr\/l—sin2 B =a(sinA—sinB)

= cos A+cosB =a(sinA—sinB)

_cosA+cosB

sin A—sin B
+B A-B
2 cos coSs
f— =
a4 +B . A-B
2 cos sin
2
)
= a=cot
2
-1 A_B
=>cot g=—

=2cot"' a=A-B

=2cot” a=sin" x—sin”" y

Differentiating with respect to x,we get

*rsin A—sin B =2 cos

s cosA+cosB=2cos

x=sinAd,y=sinB
[ ]

sin

Cos

A-B

A-B




< (2cora) =4~ (sin™ x) = (sin” »)

dx dx x
1 I dy
=0= - -
Vi-x? (Jl—y? dx
1 dy 1

1-y° EZ 1-x

L iy
dx V1=x?

d _ 2

Ny
dx 1-x?

13.

Solution :

We have, y\/l—xz +x\/1—y2 =1

Let x=sinA, y=sinB

= sin By/1—sin® 4 +sin A1 —sin’ B =1

= sin Bcos A+sin Acos B =1 [ sin(x+ y) =sinxcos y +cosxsiny}
= sin(4+B)=1

= A+ B=sin"" (1)

=sin” x+sin”' y =% [ x=sin4d, y =sinB]

Differentiating with respect to x,we get

= %(sin"' x) + %(sin"' y) = %(%)

X
1 1
= + @:O
Vi=x*  Jl—y? dx
dy__ 1y
dx 1-x’

14.

Solution :

We have,xy =1

Differentiating with respect to x,we get



=x—+ yd—(x) =0 [Using product rule]

15.
Solution :

We have,xy” =1 (1)

Differentiating with respect to x,we get

)=
:x_( di
21

)y
= 5(20) 24

)=0

= 2x Q—— :
ydx Y

d _ 2
Ay
dx 2xy
dv -
LA _—y
dx  2x

[ .
put x =— from equation (l)




Solution :
We have, xJ1+y+yJl+x=0

= x\/1+y:—y\/1+x

Squaring both sides,we get,

= () (o)

= x*(1+y)=»"(1+x)

=>x+xy=y +y'x

=x =y =yx-x’y

= (x=y)(x+y)=w(y-x)

= (x+y)=—xp

= y+xy=—x

= y(l+x)=-x

-X

1+ x)

Differentiating with respect to x,we get

:>y=(

[ d d
& —(1+x)£(x)—(—x)£(x+l)

dx (1 + x)2

éb_'_@+xxu+xuq

== 2
dx | (l+x)
:)@: —1—x+2x
dx _(l-i—x)

-l
dx (1+x)
:>(1+x)2?——1
X
:>(1+x)2§+1=0
x
17.

Solution :



We have, log\/x* +y* =tan™" (ﬁl
Y

2 zé_ -1y
:>10g(x +y) = tan ()J

= %log(x2 +y° ) =tan™ (XJ

X
Differentiating with respect to x,we get

= %%log(x2 +y2) = i_tam_l (ZJ

dx X
v jde- L dfy
= 3t e) o il
14| =
X
dy d
) ) x——y—(x)
:l : 7 [2x+2y—)}= X dx 2dx
2\ x" +y° dx (x2+y2) X
s
j( 21 2](x+yd_yJ_ 2x 2 v zdx
X +y dx (x +y) X
a
B e e
d T | XY TS 2
X"+ vy dx ()L +y) X

18.
Solution :

+ v
We have, sec LR a
xX—-y

Xty

I
—— sec” (a)



Diftferentiating with respect to X,we get

g -t )|
(x=) .

oo 12

b3
= (x—y)+(x—y)%—(x+y)+(x+y)%:O
:@[x—y+x+y]=x+y—x+y
dx
dy
—(2x)=2y
:dx( x) )
v_y
dx  x
19.
Solution :
x2 =2
We have, tan_l( - %]za
X +y
2 _ .2
= — T =tana
X 4y

= x’ -y’ =tana(x2 +y2)

Diftferentiating with respect to x,we get

= %(xz —yz)ztana%(xZ +yz)

= (2x—2yd—y] = tana(Zx-l—Zyd—yJ
dx dx

d d
= 2x—2y—y =2xtana+ Zytana—y

dx dx
d dy
= Zytana—y+2y—)
dx dx

=2x—2xtana
dy
:>2y(1+tana)—=2x(1—tana)
dx
dy x{l-tana
=>===
dx  y\l+tana
20.
Solution :

Wehave,xy log(x+y)=1

Diftferentiating with respect to X,we get



= %[xy log(X+)’)] = %(1)

= xy;_ilog(x +y)+xlog(x+ )’)% +y log(x+ y)%(x) =0 [using chain rule and product rule]

= xy(x_’l_yJ%(x+y)+xlog(x+y)%+y log(x+y)(1) =0

j['x?y] (1+%J+xlog(x+y)%+y10g(x+y)_0

2 ; 4 (
[ LU S I d_)+y|L =90 ['_'xylog(x+y)=1:|
X+y)de (x+y xy jde T\ xp
jﬂ Xy +l —_ l+ 24
dx| x+y y X xty
dy xy* +x+y x+y+x’y
=Sy vannvnl i AR
dx| (x+y)y x(x+y)
o x+y+xy || y(x+y)
dx x(x+y) || o' +x+y
by xHytxy
x+y+xy’
Hence, proved.

21.
Solution :

dx X

We have, y = x sin(a +y)

Differentiating with respect to x,we get

L sin(ary)]
b xi{sin(a +y)} +sin(a+ )’)i(x) [using product rule and chain rule]
dx dx dx )
y d i
- Fx cos(a +y)a(a +y)+sin(a+y)(1)
dy

= j’x {1—x cos(a+y)} = sin(a +)’)

dy  sin(a+y)

j =
dx 1-xcos(a+y)
b s1)n(a+y) [ y=xsin(a+y) ]
dx 1—— B cos(a+y)
sin(a + y)
dy sin” (a + y)
de sin (a+y)—ycos (a+y)
Hence,proved.

22.
Solution :



Wehave,xsin(a+ y)+sinacos(a+y)=0

Differentiating with respect to x,we get

= %[x sin(a +)))J +%[sin a cos(a +y):| -0

= [x%sin (a+y)+sin(a+y)%(x)}+sin a%cos(a+y) =0

= |wcos(a ) (a y)rsin(as 1)(1) | +sin o sin(a+3) - (a+ 5) | =0
dx dx
= xcos(a+y)—+51ﬂ(a+J7)— smasm(a+y)—= 0
dx dx

= %[x cos(a+y)—sinasin(a +y)] =—sin(a+y)

2
d—y|:—sin aw—sin asin(a+y)}=—sin(a+y) ['.'xz—sina

i sin(a+ ) sin(a+y)
dy| sin acos’ (a+ y)+sin asin’(a+y) n(a+y)
= = —sin ;
dx sin(a+y) Ty
:d—y:sin(aJrY) sinfa+ )
dx sina{cos’ (a+ y)+sin’ (a+ )}
dy sin” (a+y)
dx  sina
23.
Solution :

Wehave,y = x sin y
Differentiating with respect to x,we get

% = %(x sin y')
= % = x%(siny)+ siny%(x)
= @ = xcosyd—y+siny

dx dx

= j—i(l—xcosy) =siny

dy _ siny
dx 1l—xcosy
24.
Solution :

We have, v\ x* +1 = log(\/x2 +1 —x)

Diftferentiating with respect to X,we get



= i(y\/x2 +1) = ilog(\/x2 +1 —x)
s dx

X

[using product rule and chain rule]

= yi(\/xZ +1)+
dx

dx

\/xz-l-l@:;xi( x2+1—x)

dx (\/?l—x) dx

x* +
L ()4 12 = ! x L ()1
(1) 1o

2iJr\/)chrld—yz ! [ Zx —l}
2Wx' +1

— y
240x" +1
20x* +1

= Vx’ +1dy

dx
SV YL
dx
d
SAJxP+1= Y _

d
= (x + l) py
25.

Solution :

X
:>(x +l)§_

X

@y |

dx (\/ﬁ—x)

L/TL_J{X:/;{T}_\/;J/H

(1+xy)
Ve +1

(1+xy)

+1+xy=0

Wehave, sin (xy)+ Yoy —y*
x

Differentiating with respect to x,we get



X
dy d
d oyl e ) y
) — ) 2x—-2v—
= cos(x) ) e (x)) D x—2y py
xd v(l
(2 L) & dv
) —_— — _— :2 —27—
:cos(x))lxdx+ydx( x) +1 = x=2y—
[ & (P ]_ _0, D
jcos(xy)lxdx+y(l) +x2 xdx y|=2x Zydx
VD L cos(a) i D Y o, Y
:xcos(x))dx+) cos(xy)+xdx - =2x Aydx

= %{x COS(W)+§+2)’} = ;_;_y cos(xy)+2x

dv | x* cos xy)+1+2xy 1
:d—z{ ( )2 }zx—z(y—xzycos(xy)+2x3)

dy  2x +y-x"ycos(xy)
dx x(xz cos(xp)+1+ 2xy)

26
Solution :

We have, tan(x + y)+ tan(x—y) =1

Differentiating with respect to x,we get

= %tan(x+y)+%tan(x—y) - %(1)

= sec’ (x+y)%(x+y) +sec’ (x—y)%(x—y) =0

= sec’ (x+y)[l +§:|+Secz (x—y)[l _?} ~o

X X
= sec” (x + y)% —sec” (x y)Z:— = [sec2 (x + y) +sec’ (x - y)]
X X
dy ) )
= E[secz (x—i—y)—sec ] I:sec (x—i—y)—i—sec (x—y)]

jdy_secz(x+y)+sec ( )
dx  sec’ (x—y)—sec (x+y)

27.

Solution :



=S+ == 1+d_y
dx dx
= ex 4 e) _y x+y X+y d_y
x dx
jey@_ x+y@_ X+t_ X
dx dx

28.

Solution :

We have, cos y =x cos(a + y)
Differentiating with rvespect to x, we get,

d d
E(COS y)= a{xcos(a +y)}

3—siny—’=cos a+y)—(x)+x—cos(a+y
- w0

= —siny% = cos(a+y)+x[—sin(a +y)]%
I

= [xsin(a+ y)-sin )’J%:COS(a-i-y)
= #Siy)sin(a+y)—8in y]%zcos(a+y) |: cosy:xcos(a+y):>x:#5iy) }
3[cosysin(a+y)—sinycos(a+y)]g:Cosz(a+y)

x

= sin(a+y—y)% =cos’ (a+y)

2
- dy _cos (a+)
dx sina

29.
Solution :



We have, y = [logcnsx sin x][logsm cos x]_l +sin” ( " )

1+ x°
- . . I .. _ -1
= y =[log,,, sinx][log,,, sinx]|+sin (1+x2J [ log, b =(log, a) }
= y= log sinx + sin"l( 2x - ) ~log, b= logh
log cosx 1+x° loga

Differentiating with respect to x,we get

. 2
dy _ d|logsinx +ij5in,1 2x7 |
dx  dx| log cosx dxl I+x J
j@_zilogsinxii log sinx + 1 xi[ 2x }

dx | log cosx |dx| log cosx oy VO dx 1+ x*
1—
Ll-%—xzj

I d . . d
v _10g sing ] (Tog cosx);(log sinx) —log smxa(log cos x) (1+x2) (1+x2)(2)—(2x)(:2x)
===2 5 + ; 2
dx | log cosx | (log cosx)’ V+xt =25 (1+x )‘

r .| log cosxx ! i(sinx)—log sin x x ! i(c:osx) (14 4 .
log sinx sin x dx cosx dx " (]'H‘ ) (H'x )(2)—(2x)(2x)
1+ x* =222

1y
=2 - >
dx | log cosx | {log cosx)

cos X . sinx
r Al Tog cosx x| — + log sinx x N ) N
dy log sinx sin x cosx I+ x" 242x° —4x”
=>—==2 +

dx 7101‘:‘ CO8 X | (log COSX)E \/(l—xz )1




Y

log sin x
—

=2 cot x log cos x + tan x log sinx)+
dx  (log cosx)3 ) 1+x°
1t x—z
Y=Y
log sin”
:>Q=2 S cot—log cos—+tan—100 smﬁj+2
dx 7 4 4 4
log cos)
4
:d—y:Z 1 lxlog +]><log ! ( 16 ZJ
dx ] 2 16+7
NG
1
Zlog(J
ly J2
R * 61 a
X
Jlog(] }
:>d—y:4
de ( T
og| —
V2
:d_y:4 1 N 32 :
dx 11 l6+ 7
—log2
2
dy 8 32

+
) o 4
dx ) _z 16+ 7 log?2

4
30.

Solution :
Here,

Jy+x+Jy—x=c

Differentiating with respect to x,we get



=

)+ =S

dx
1 d
—(y+x)+
2y +x dx 2\y—x dx

= ! (Q-F])-F ! (ﬂ—ljzo
2y +x\dx 24y—x\dx

jd_y 1 +d_y 1 _ 1 B |
dx| 2 y+x ) dx\2y-x 2y—x 24y+x

=

d_yxl 1 N 1 :l NY+TX—\y—x
dx 2 Jy-}-x Jy—x 2 WY =Xy +Xx
d_yz\/y+x—\/y—xx\/y+x—\/y—x
de  Jy+x+fy-x Jy+x-y-x

[rationalizing the denominator]

jd_yz(y+x)+(y—x)_2m\/yfx

dx y+x—y+x

Ly 2y =2yt =i

dx 2x

_dv_2y 2y -x

=
=

dx  2x 2x
dy_y_ [
dx  x x*
d_y_ |V,
dx  x x





