Exercise 10.1

0
Chapter 10 2
p SoI:Givenf(X,y,Z)zxzye2X+(X+y—Z)2
‘Function of two variables: ‘A function z=f (x, y) Take partial derivative with respect to x
is a function of two independent variables x & y if a 0 f (X, Y, Z) _ ﬁ(xzyezx)+£(x+ y— Z)Z
unique dependent z is obtained from the each 0

ordered pair (X, y) of real numbers -

0 0 0
= f(x, y,z):y&(x e )+2(x+y+z)&(x+y—z)

‘Continuity of a function‘
function z= f (X, y) is continuous at P, (x,, Y, ) iff

% f(x,y,2)= y(e“%xz+x2£e“j+2(x+y—z).l

1. f(X,,Y,) is defined OX
2. lim f(X,y) exists 0 _ 2X | y2n2X

(07 )>(%.%) &f(x,y,z)_y(2xe +Xx°e (2))+2(x+y—z)
3. The limiting value of a function equation to the 5
value of a function at a point P(Xo,yo) i.e. = f (X, y,z):2y<xe2x+X2e2x)+2(x+y_z)

X

li f(xy)="1(x,,

o imf(xY)= 1 (%0 %s)

., 0
k — Now we put y =X,z =X tofind — f (X,X,X)
Partial derivatives| OX

If z=f (X, y) is a function of two independent 2 f (X, X, X) _ ZX(XGZX + Xzezx)+ 2(X+ X — X)

variables then the first partial derivatives OX

%: fo(xy)=f, = lim f(X+AX’Z)2_ fxy) % f (X, %, %) =2x%>(1+x)+2(x)

%: f,(x,y)=f, = lim ( (X’y+AZ)2_ a (%2 % f (X, x,x) =2x%* (1+x)+ 2x
Exercise 10.1 N A

Q1. Functionis f(X,y,z)=x"ye®” +(x+y- z)2 Sol: Given f (X, y,z)=x*ye™ +(x+y— Z)Z

Find the function value at the following points: Take partial derivative with respect toy

@l f(0,0,0) 9 (%, y,z):g(xzyezx)+£(x+y—z)2

Sol: Given f (X,y,2)=x"ye® +(x+ y—z)2 2 0y 0y

We have to find f (0,0,0)i.e., x=0,y=0,z=0 2 f (X, y,z): x2e2X£y+2(x+y—z)£(x+y—z)

f(0,0,0)=(0)*(0)e”® +(0+0-0)° f;y o ¥

£(0,0,0)=0+0 o f(xy,z)=x%"(1)+2(x+y-2).(0+1-0)

f(0,0,0)=0 5 o

b]. f(L-11) Ef(x,y,z):xe +2(x+y-2)

Sol: Given f (X,y,z)=x"ye® +(x+ y—z)2

Now we put X=1,Z=1 to find 2 f (1, y,l)
We have to find f (1, —1,1) e, X=1Ly=-1z=1 oy

= (1) 2V
f(L-11) = (1) (1) +(1+(-1) +1) 5T (Ly1)=(1) e +2(1+y-1)
B — a2
f(L-11)=-16% +(1-1+1)’ 5 fLyl)=e+2y
f(L-11)=—e?+1 o &£f(Lz?)
. f(—l,l,—l) Sol: Given f (x, y,z):xzyezx+(x+ y_z)2
. X Take partial derivative with respect to z
SoI:leenf(X,y,Z):nye2 +(x+y—z)2 5 f 0 a0 2
We have to find f (-1,1,-1)i.e., o (X,y,Z)—E(X ye )+E(X+y_z)
X=—Ly=Lz:—12 ) 2f(x,y,z):0+2(x+y+z)£(x+y—z)
f(-11-1)=(-1)"(1)e*™ +(-1+1-(-1)) oz oz
0
f(-11-1) =12 +(-1+1+1)’ = Ty, z)=2(x+y-2)(0+0-1)
f(-11-1)=e?+1

0
—f(x,vy,2)=-2
> (x,y,2) (x+y+2)
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Chapter 10

Exercise 10.1

Now we put Xx=1y=172 = 7% to find

B,
= f (1,1,22):2(1+1—22)

0
= f (1,1,22)=2(2—22)

For the Range when X% +y* <9

Then f(x,y)=;20

,9—X2 _yz

. Find domain & range of each of following functions:

1

a). f(xy)= v

1
N
For the radicand X—Yy >0
For the denominator X—Y # 0
Therefore domain X—Yy >0

Or x>y

For the Range when x>y

Sol: Given f (% y)=

Then f(X,y)= >0

X=-y

- f(x, y):\/g
Sol: Given ¢ (x,y) :\/Z
X

For the radicand Yy >0, X>0or
y<0,x<0

For the denominator X # 0
Therefore domain Yy >0, X>0 or

y<0,x<0
For the Range when ¥y >0, X>OQor
y<0,x<0

Then f(x,y):\/%zo

. Find the partial derivative f, and f, of each
of the following functions:

a) f(x,y)=sin(x*)cosy

Sol: Given f (x,y)=sin(x*)cosy

Take partial derivative with respect to x

f =§ f (x,y):%{sin(xz)cos y}

f =cos y%sin(xz)
f =cos ycos(xz)%(xz)

f, = 2xcos ycos(x)

Now Take partial derivative with respect toy
f, = % f(xy)= %{sin (x*)cos y}

f, :sin(xz)%cosy

f, =sin(x*){-sin y}% y

f, =—sin(x*)siny

X+1

o)l f(xy)=e""

ol
Sol: Given f (X, y) =g¥?
For the denominator y—2# 0

Or y#2

Therefore domain Yy # 2
Hence the domain
For the Range when Y # 2

We know that exponential function is always positive
X+1

Then f (X, y)zeﬁ >0

A f(xy) e
AN o

Sol: Given f (x,y)= 1
’9_X2_y2

For the radicand 9—X* —y* >0

9> x?+y?

or X +y*<9
For the denominator 9—X* —y* #0

or x> +y*#9
Therefore domain X> +Y* <9

bl f(xY)=y3C+y*
Sol: Given f (X, y) = \/3)(2 + y4

Take partial derivative with respect to x
_9 _9o 2 o4
f = pw f(xy)= aX{\/3x +y }

f, = %{3% + y"}%

el
2

fX=%{3x2+y“} %{3x2+y“}
f, = %{3x2 - y“}%l {3(2x)+0}
f=ox 1
2 o i

{3x +y }2
fo__3X
B+t

Now Take partial derivative with respect toy

f, :% f(x, y):%{«/3x2+y4}

f =%{3x2 +y'}?

y

_1

fy2

{3x2 + y“}%_1 2{3x2 + y“}
oy

f =%{3x2+y4}2‘1{0+4y3}

y

4y?® 1
fy = T
2 2
{3x2 + y“}2
3
f 2y

- {32+ y*
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Exercise 10.1

o). f(x,y)=xy’tan"y
Sol: Given f (x,y) = xy*tan~y

Take partial derivative with respect to x

6
f = = f(x y)_—{xy tan™"y}

f =y’tany—x
x=Y y@x
f =y’tan'y.l

f =y’tan'y

Now Take partial derivative with respect toy

0 0
f =—"f(x,y)=—{xy’tan'y
0 -
fy:XE{yztan 1y}
0 0
f =x y3—tan‘1y+tan‘1y—y3}
’ { o oy

1
f =x{y® +3y*tan
, {y Ly Y y}

f = ! 9 Xy
o oY)
f = L {xéy}
=Xyt | oy
=1 ix1
y ,1—X2y2
X

f, =

/1_X2y2

d). f(xy)=x+x2y+xy* +y°

Sol: Given f (X,y) =X +X*y +xy’ + Y’
Take partial derivative with respect to x

f, :2 f (X, y):%{x3 + Xy +xy’ +y°}

—ix +ya x? +y? A3 x+£y
) X OX OX

f, =3x*+y(2x)+y*+0

f

f =3x*+2xy+y?

Now Take partial derivative with respecttoy

0 0
fo=—"F(xy)=—{x+xy+xy*>+y°
y aj, ( ) a”{ }

f :ix"‘jtxzﬁythiy2+iy3
Yoy oy oy oy
f, =0+x*+x(2y)+3y?

f, = x*+2xy +3y’

e) f(x,y)=sin"xy
Sol: Given f (X, y)=sin"" xy
Take partial derivative with respect to x
0 o .
f =—f(x,y)=—sin'x
<ox (xy) OX y
1 0

Bty
. Z;{yﬁx}
oy U ax
1
f, :W{y.l}

f=— Y
’1_ X2y2
Now Take partial derivative with respect toy
f, = 94 (x,y)= isin’l Xy
oy oy

f, =

). f(x,y)=x%" cosy
Sol: Given f (X,y)=x ’e*"Y cosy
Take partial derivative with respect to x

f, :—f(x y)_ {x e cos y}

2 A X+Y

f_cosy {xe }

f _cosy{ X+yJre“ya8 xz}
X

f, =cos { X’ “y (x+ y)+2xex+y}

f, =cosy{x’e* (1+0 +2xex+y}

f, =cos y{x’e* +2xe*”}

f, = xe*Y cosy{x+2}

Now Take partial derivative with respect toy

f, :% f(x,y) :%{xze“y cos y}

f = x? %{e“y cos y}

y

0 0
f,=x° {cos y—e*Y +e*"Y —cos y}
’ oy oy

f, =x° {cos y.e*y %(x+ y)+e*Y[=sin y]}

f, =x*{cosy.e™ (0+1)—sin ye*|

f, = x’*¥{cosy —sin y}

. The production function z for the United states

was once estimated as z = f (X, y) x07y03

where x stands for the amount of labor and y
stands for the amount of capital. Find the marginal

. oz 0z
productivity of the labor 6_ and of capital 8_
X

Hint: Marginal productivity is the rate at which
production z changes (increases or decreases) for a
unit change in labor x and capital y

Sol: Givenz = f (X, y) x%7y03

Take partial derivative with respect to x

0z 0O 0

Z =2 f(xy)= 03 & yo7
OX OX ( y) y OX
g — 0 7y03 0.7-1 8 =X

oX OX
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Exercise 10.2

Chapter 10
0z 0.7y0%y 03 To check the function put X =tx,y =ty i.e.,
ox y X B L Xty

u=f (tx,ty) =sin t—Jr
oz yo? X +4/ly

=0.7—
ox x°3 . X+Y
= f =
Now Taking partial derivative with respect to y u (tx,ty) =sin (f \/;+\/_]
a_ o0 F(Xy)=x 07 0 Y03 ‘.t
oy oy oy u=f (tx,ty)zsin{\/_\/_ j_J
+

oz — 0.3x%7 03 0 .
5 =0.oXy oy =Y Thus f (tx,ty) cannot be express ableto A" f (X, y)
o Hence given function is not homogenous function.
_ 0l3X0.7 y—0.7 X+ y
oy b, z=f(xy)=
0z x> X +\/_
@ = 03W X+ y

. A production function for Canadais: Z = Xoﬂ'y06

where x stands for the amount of labor and y
stands for the amount of capital. Find the marginal

oz .oz
productivity of the labor — and of capital —
OX 0

04 0.6

Sol: Givenz = f (x,y)=x"y

Take partial derivative with respect to x

6 O 504

ax ( y) a
oz 9 0.4x%% lyOG 0 Y
oX OX
0z %2 _o. 4X—06y06
oX

0.6
% _04Y_
OX X
Now Taking partial derivative with respect to 'y

X,y

ay 6’y Fxy)= @y
82 0
ay O 6X04y06 -1 ay y
% — 0 6X04y—04
az XOA4
E = 04

Sol: Givenz = f (X y) \/_+\/_

To check the function put X=tX,y =ty i.e,

tx+ty
Z= f(tX,ty):W
_X+y
z=f(tx,ty)= \/'\/;+\/_
z=f(tx,ty)= N/ Xty

N
z=f (tx,ty):tEf (X, y)

Hence given function is homogenous function of degree E

Homogenous function; f (X, y) is said to be

homogenous if f (ﬂx,}ty) =A"f (X, y) where 4
is a positive inetger

‘Euler's theorem:‘ ifz="f (X, y) is continuously

differentiable and defines homogenous function of

oz oz
degree n, then Xa— +y—=nz
X

%y

Exercise 10.2

. Are the following functions homogeneous

. u=f(x, —sint— 2y
(xy) N

Sol: Givenu = f (X, y) :Sinl\/§+i//y

y
0. z=f(xy)=xe -3y X +y?
y
Sol: Givenz = f (X, y) = x’e* _3y2m

To check the function put X=tx,y=ty ie.,

(tx)’ e‘x— (ty)’ ()" +(ty)’
t°xex —3t2y?\Jt2x% +1%y?
Sy
5% — 32y X +y?
3x3e;—3t3y2\/m

z=f (tx,ty)=t3[x3ei —3y2mJ

z=f(txty)=t>f (x,y)
Hence given function is homogenous function of
degree 3

d). z= f(x,y):(x2+3y2)%

1
Sol: Givenz = f (x,y) = (x2 +3y2)3
To check the function put X =tX,y =ty i.e,

z=f(txty)= ((tx)2 +3(ty)2 );

1
z=f(txty)= (tzx2 +3t?y? )5

z=f(txty

<

><\~<

t*x%

= f (tx.ty
= f (tx,ty
z=f(tx,ty)=t

<

E
= f(xty)
)
)
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Exercise 10.2

Chapter 10

2 1 Now Taking partial derivative with respect to y
2= f(xty) =t* (X" +3y* a o 0 (.2 2\t

, FYry f(xy)= 6y(x +xy+y?)
z=f(tx,ty)=t3f (x,y)

07 2 2\2 0 (.2 2
_ o _ 2 —_—1(x +xy+y?) (K +xy+y?)

Hence given function is homogenous function of degree 5 6y ay
. Verify Euler’s theorem for the following Q = _(x2 +Xy+Yy? )72 (i X2 + Xi y +i y j
homogeneous functions: oy oy oy oy
a). z=1f(x,y)=ax"+2hxy+by’ g:—(x2+xy+y2)72(0+x.1+2y)

Sol: Givenz = f (x, y) =ax’ + 2hxy + by?

Take partial derivative with respect to x ? = —(x2 + Xy + y? )72 (x+2y)
oz o d X
< =2 f(x,y)=—(ax? + 2hxy + by?
OX OX ( y) ax( oy ) Putting values of Q and @ in Euler’s theorem
oz 8 o .0 ox oy
— =a—x*+2hy—x+b—y? oz oz
OX OX OX OX X—+y—=nz
d ox "oy

g _a(2x)+2hy( )+b(0) X(_(x2+Xy+y2)‘2(2X+ y))
_:2ax+2hy )
: e )

Now Taking partial derivative with respect toy

oz _ 0 f(xy)=2 (ax + 2hxy +by?) (x +xy+y2) { x(2x+y)—y(x+2y)}=nz
oy oy oy , 2 ,
oz _ 0 0 o (¥ +xy+y?) " {-2x° —xy—xy-2y*}=n
—=a—x*+2hx—y+b—y ,
Zy 2 % % (x2+xy+y2) { 2% —2xy — 2y}_nz
z
—=a(0)+2hx(1)+b(2
oy (©) (1)+b(2y) -2(x? +xy+y2)2{x2+xy+y2}:nz
oz 0w
5=2hx+2by —2(x2+xy+y2) ! nz
Z 1
Putting the values of g and — in Euler’s theorem 2(X +Xy+y2) =nz
X —-2Z2=nz
oz 01
X—+Yy—=nz >n=-2
OX oy Hence given function is homogenous of degree -2
x(2ax +2hy)+y(2hx+2by) = _ Y
2ax® + 2hxy + 2hxy + 2by® = nz 3 2= (xy)=sin" y+tan X
2ax® +4hxy + 2by® =n . X
Ay eby =he Sol: GivenZ = f(x,y):sm’1—+tan’ll
2(ax2+2hxy+by2):nz y X
2 Take partial derivative with respect to x
z=nz
=>n=2 g=£f(x,y)=£(sin ~+tan™* yJ
Hence given function is homogenous of degree 2 OX  OX OX y X
)
bl z=f(xy)=(X"+xy+Yy’) 9 _0 in1 X, 0 ity
_ oX OX y OX X
A _ (2 2\t
SOI.Gwenz_f(x,y)—(x +xy+y) @ 1 _ox, 1 oy
Take partlal derlvatlve with respect to )_(1 ox max y 1+(%)2 X X
= X2 + Xy +
8x o oY) = ( yry ) 0z 1 1 y 0 4
R (x4 xy+y?) L (X xy+ ox 1—ﬁ§+1+ﬁ&
5——( yy)g( y+y°) VoY e
z_ —(X*+xy+y )2(2x2+y£x+iy2j a__1 1 X2
ox ox ox o ox \/yZ—xz y £
g:—(x2+xy+y2)72(2x+y+0) '
ox og__11 y 1
0 22 Kry? g2
a)z( —(X*+xy+y )2(2x+y) ox Y 2 X
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Exercise 10.2

Chapter 10
07 1 y Now Taking partial derivative with respect to y
&_ 2_ 2 X242 7 Xt 4y
y X y a_zgf(x’y)zi . y1
Now Taking partial derivative with respect to y oy oy 8y x§+yg
& o My o -
Z . X X5+ 7)
% _O gint X O antY ( y
Yooy oyayx (3¢ + 31 ) (0¥ )=ty ) 0 2y)
1 ox 1 oy Z_ :
oy 1‘(%)2 VY 1+() X 2 (X§+y )
a2 _ X iy‘l 11 o LY (x5+y) i "l(x4+y%)
oy _x oy 1+L§ X 5 - 1 1)\2
: o)
a_ X (_ 2)+%1 _ oz oz . ,
oy y2—x? K4y® oy Putting values of — and — in Euler’s theorem
¥ x2 OX
0z 0z
oz _ =X 1 11 X—+y—=nz
oy Ty x o
oz —X X « P (K y ) ()
= + 1 1)\2
oy yfy -xz X +y’ (x+t
z PR O S A TP ST S S
Putting values of z and —in Euler’s theorem Y (X ry ) 5y (X Y ) _
ax +y . nz
Xaz-i-yaz nz (X +y)
~ -~ = %—1+1 % % 1 %’1”' 4 4
OX 1 X Xo+y*)—1x X‘+y
i S i) |as zlgl(xé+ )é)_; é1(+1(xi+)i) -
X[ ! - zy ZJH{ X + 2X 2J=I’IZ (X +y) Y y =Y y
2_y2 X+ 2_y?2 X'+ 1 1 1 1 1 1
\/y X y y\/y X y 1 %X4(X5+y5)_%xs(x4+y4)
Xy X Xy - - =nz
NN t =N 1 1)? P R S S O T
\/yZ_XZ X +y \/yZ_XZ X +y (X5+y5) +Zy4 X5+y5)_§y5(x4+y4)
O=he AV EERVATV IV
0.z=nz 1 (ZX Ty )(X +y)
'  E——— =nz
=n=0 (x%+yé) —(%x%+%y%)(x%+y%)
Hence given function is homogenous of degree 0
r 1 N VSR A Y RV S
x4+ 1 Z(X +y)(x +y)
' (X y) yl 1 1\2 1 1 1 1 =nz
Xs+y§ (x§+y5) —%(x5+y5)(x4+y4)
1 1 1 1 1
X4+ 4 X4+y4 X5+y5 1 1
Sol: Givenz = f (x,y) = y ( )( > ) —=t=nz
1 (X%Jr %) 4 5
x5+y5 y
T@ake p:;rtial derivativ; witfl resplect to x (Xi+yi){5_4} N
74 X+ y* PR =
—==f(Xy)=—| ——< S+ys) L 20
oX OX ( y) 6X(x5+y5J (X +Y)
1 1 1 1 1 1 1 1 1
5 5| 0 4 4 ) 4 4 ) 0 5 5 — \ =
(4 0y )il oy) (vl )
OX Y
(¢ +v) ~n-L
()i 20 ) ) : 5
Ev T 1\2 Q3. u= f| < | then show that X—+Yy—=0
OX X5+y5) (Xj 8X yay

. y
X 1 1) Sol: Givenu = f | =
(< +v?) (xj
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Exercise 10.2

Chapter 10

Take partial derivative with respect to x Now Taking partial derivative with respect to y
ou_ @ f(yj oz _ 0 ny[yj

X X \x ay ay

- r{2)2(2) [ (g (2)
e 5l g 50
§oA {1t (5]

ou y

= - Sr{er (e ()

Now Taking partial derivative with respect toy

a_UZE f (l} Putting values of g—z and %in Euler’s theorem
oy o \x X
a_u=f'(lji(lj X62+yaz nz
oy X Joy\ x
ou . (y)leé Yiiy. 'lj =
5=f (%j;a(y) ( ( j " ( j}Ly[ (X]+yf (X j "
ﬁ_uzlf' y ny(yj y2fr[%j+xyf[yj+yf[ij nz
oy X X
. au ou 2xy f(i]—nz
Putting values of — and —in Euler’s theorem
OX oy 2.z=nz
au ou =n=2
8X ~ ya nz Hence given function is homogenous of degree 2
2 42
X(_X_yz f'[%j}- y(% f’(%D: nz Q5a). Ifu= tan‘l% then show that
ou au
YY) Y Yo X—+Yy— =sinucosu
xf(x}fo[xj n OX yay
0=nz 24 y?
Sol: GivenU = tan‘lu
0.z=nz X+Y
=n=0 X2 +y?
Hence given function is homogenous of degree 0 tanu = X+ y
7=xy f (Xj then show that X§+ y@ _ oy Take partial derivative with respect to x
v oo 2 iy = 2[ XY
X OX OX\ X+Yy
Sol: Givenz=xy f| — , .
y , ou _(x+y)§(x +y )—(x +y )%(x+y)
Take partial derivative with respect to x Sec u&_ (X+y)2
oz _ 0
> aX{ny (%j} a_u:(x+y)(2x+0)—(x2+y2)(1+0)
o 5 5 2 sec?u(x+y)’
z { y y
fl= (xy)+xy—f( j} ou 2x(x+y)—(x2+yz)
ox X ) OX ox \ X P VCHvI
0z y 0 £ yyo(y (x+y)
—=JflL — X'+ 2 g2 y\g2
A R ) R
5 5 X sec’u(x+y)
8)2( {f % {y1}+xy{f (y]yax(x‘l)}} ou _ x*+2xy—y?
X sec’u (x+y)°
f f’ —x2 2 2
{y ( j+xy ( jy( X )} Again tanu:x Y
X+Yy
82 {y f(y) y_ f'(zj} Now Taking partial derivative with respect toy
ox X X X
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Exercise 10.2

Chapter 10
0 0 X*+y? 0 Vx =y
5tanu:5 v &smu—ax(\/_ Jy
ou (x+Y)&(X+y)=(x+y*) L (x+y) Cosua_u:(‘/;“/y) (< - v!) (V=) & (X +y')
sec’u—= - ox (Vx+ y)
oy (x+y) . .
ou (x+y)(0+2y)-(+y?)(0+1) au P(ey) i ()
5: . 2 X cosu(\/;+\/§)
sec’ u(x+y)
ou 2y(x+y)—(x*+y?) @:;Xz—l(&+ﬁ)‘(&‘ﬁ)
= 2 2
o  sectu(x+y) X cosu(x++[y)
8_u:2xy+2y2—x2—y2 M _ X +.Jy —x+.y
o sectu(x+y) ox ° cosu(\/_+\/_)
u_ Yy a2y -x a2y
- =
oy sec’u(x+y) x ° cosu(\/?+\/§)2
Putting values of % and a—uin Euler’s theorem au X%_l\/y
2
0o 0 ()
X& + ya =nz Now Taking partial derivative with respect toy

5 a(x
x[ X +2xy —y? J+y[ y2+2Xy_xi}zsinucosu asmu [*/_Jrj:]

sec” u(x+ y)2 sec’u(x+y)

XCH2x°y —xy? YR 2xy? X’y . Cosua_“:(&+\/y) (ﬁ_yj) (\/;2 ﬁ)%(xz”)
—+ = =sinucosu ( x+\/§)
sec’u(x+y)  sec’u(x+y)
X+ 2xX°y —xy? + Y3+ 2xy? — X’y ou —EY (Ve y) -1y (V=)
- =sinucosu —= >
sec’u(x+y) %y cosu(/x++y)
3 2 2 2 2 3
X+ 2X y—><2y—xy +22xy Y _sinucosu N _y s s VXY Ve y
sec U(X-i—y) ay cosu(\/_ \/y)
3 2 2 3
X +x2y+Xy +2y —sinu oSSt u_y i —2x 2
sec’u(x+y) oy Cosu(&+¢y)
2 2 1.9
X (x+2y)+y (X2+y):sinucosu u_ oy i
Sec U(X+y) oy Cosu(\/;_f_\/y)
2 2
(x+y)(x 7y ):sinucosu Putting the values of G_U and a—uin
sec’u(x+y) OX oy
0z 0z
X2 +y? X—+y—=0
coszu( y ):sinucosu OX yay
(x+Y) L .
cos’utanu =sinucosu x( Xy Z}LY{ v X ZJO
Hence given function is satisfied the relation cosu (*/;+\/y) cosu (*/;Jr\/y)
\/_ x=dy X'y y X
fu= hen show th 7= >=0
b \/_ e show et cosu(\/_+\/_) cosu(&+ﬁ)
g YRy _
ox oy cosu(«/_+\/_)
Sol: Gi —Qj *l'\/;_\/y 0=0
ol: GivenU =SIn
\/;+ \/V Hence given function is satisfied the relation
or sinu=\/;_‘/y
Ix+4ly

Take partial derivative with respect to x
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