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Partial Differentiations

Z="1(xy) or f(xy,2)=0

Loz,-1,
OX
1% partial derivatives
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27 2" partial derivatives
oyox
0’z
oxoy 7
Zy =2y
Ex.1
If z=xY , find oz , oz
OX oy
oz 1 oz i
—=yx’" y constant |, Ez x’-Inx-dy , X constant = power function
Ex.2
If Z=tan"Y , show that Z,=2,
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1 1 x
x x2+y?

YO+ x2x  yE-x?

7 _
(x* +y?)? (x*+vy?)

Xy

2

(1) & (2) are equal

Properties:

) If w=f@) , v=0g(x,y)
8(0_860‘60

do _0dw v of ov
OX Ou OX

or —_—
ov oX

0w _Jdw Jv

& v oy

2) If x=g(r,s) ,

w=T(Xy) ,
o 0w Ox 00 %

or ox or oy or
chain rule
ow

ow 0w 0x OJw oy
or

= . 4.2

ox 0s oy 0s

3) Total differential

If w="~1(Xy,z,...)
do=fdx+ fdy+ f,dz+..

or do=wodx+aody+wodz+..

Ex.1

If  w="f(Xy,2)=xyz+ x> +y>+17°

By property (3)

inhalll ye (5 by aelie (e

chain rule

y=h(r,s)\

, Find —
dx
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do = 0,dx+ o dy + ©,dz
do = (yz + 2x)dx + (xz + 2y)dy + (xy + 2z)dz

d_")=(yz+2x)%+(xz+2y)ﬂ+(xy+22)E
dx dx dx dx
Ex.2
2 2
If  w=f(x+ct)+g(x—ct) ... (1) , Show that a?:czacf

There are two methods to solve this Ex.

First method:

Let x+ct=r , X-ct=s
Eq.(1) becomes

w=fr)+g9(s) ... Q)

do _of(r) or  og(s) os
ot or ot os ot
= f'(r)-c+9'(s)- (~¢)

O’w C[@f (r) .g}_c[ég(s) @}
ot? or ot os ot

=c(f"(r)-c)—c(g"(s)- (-¢))

§f=c%ﬂa»+@%9) ...... 2)

9w _of(r) or  og(s) s
OX or ox 0s OX
=f'(r)-1+g'(s)-1

2
TO_ tr(r)-1-1+ ¢"(r)-1-1

Ineq.(2)

o ,0%w
=c
ot? Ox?
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Second method:
t Al s il (1) Adles (513

%—f: f'(x+ct)-c+g'(x—ct)-(-c)

2
a?:f”(x+ct)-c-c+g”(X—Ct)'(—C)'(—C)
. 82(0 2 " "

EZC[f +g] ---- (2)
ow

—=f'(x+ct)-1+g'(x—ct)-1
OX

2

0 Cf =f"(x+ct)-1.1+g"(x-ct)-1-1
X
aza) " n

e =[f"+g"] . (3)

From (2) & (3)

82 :CzaZ
ot? ox’
Ex.3
If z=X" f(lj ,  Show that xg+ygznz
X ox oy
0z n , - n—
o R R RLER(C
X X' X X
X-Q:x-{—x”-xz-yf’(l)+nx”1-f(l)}
OX X X
2oty QDyenx- iy (1)
OX X X
0L _ 0 e ¥y (1
—=x"- (D) (2Y+0
Y (X) (X)+
62 n-1 ’ y
—=x""y ' 2
y o y (X) (2)
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From (1) & (2)

X - Q+y g_nx "f(+ )

OX oy

=nz

Ex.4

Express 2 and 22 intermsof r & s if w=x+2y+7°

or os

x=" y=r’+Ins , z=2r

s

ow 80) X 0w oy OJw oz

o ox or oy or oz or

:1-%+2-2r+22-2=%+4r+4z=8r+%

ow _Jdw X 8a)6y dw 0z

s ox 65 oy as 6z 0s

~1.7f 2. 00272
s? S s°s
Problems:
g A
OX oy oz
1) f(xyz)_zsmly
X(2-cos2
2) f(x,y,z)=(2—2y)
X“+y
3) Find oo when
ov
U=0 , v=0if w=x*+Y |, x=u-20+1 , y=2u+v-2
X
4) If o=f xy2 , show that xa—a)+ya—a):0
X’ +y OX oy
5 If o=f(x,y) , and x=rcos@d , y=rsind, show that
ow 1l Jw,,
(&)2 2( —) =1+ 1)

dz

6) If f(x,y,2)=0 & z=x+y , flndd—
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7)  Find the directional derivative of f(x, y)=xtan‘1X at (1,1) inthe
X

direction of A=2i—]

X2—y2

X2 +y?

9) The D.D.of f(x,y) at p,(L,2) in the direction towards p,(2,3) is
22 and the D.D. at P,(L,2) towards p,(L0) is -3, find D.D. at

p, towards the origin.

8)  Inwhich direction is the directional derivative of f(x,y)=
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