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3.Arc length in polar coordinate

The length of arc in Cartesian coordinates when y=f(x) is.-
L= (vl dt

ds = \Jdx? + dy? — s = [\/dx? + dy? ds
But in polar coordinate where we have

y=rsinf .x =rcosf . r=f(0)

dx 0+ 0 dr
d0 r sin cos 10
d = 0+ 0 dr
10 = 7r cos sin 10
d

\/( —)% + ( )2
ds

in@ + 9dr2+ 0 + si edrz
(—rsin cos dB) (rcos sin dO)

ds 2 4 drZ d 2 4 erde
_— = — —_ = —_—
ae_ |" TG s= T+ (39

62
S=J r2+( )ZdB
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Example 1: Find length of the cardioid r = a(1 — cos )
fromf@ =0.0 =2r

Solution /

& _ asi — [*™ [y2 4+ (92
do—asmB.S—fo r2 + (5% do

2n
= j JVaz(1 — cos )% + a® sin% 0 dO
0

:fozn\/az(l — 2cos 0 +cos%0) + a?sin* 0 do

:f02n' av1 — 2cos 0 +cos?0 + sin?2 0 do

2n 2n
=f a,/(2 —2cos0dO = V2a,/(1 - cos0do
0 0

1 06 1
[sin? @ = 5(1 — c0s2 0) < sin? 2=73 (1—cos0)]

_r2m . 20 _ 21 . 0 _
_fo \V2a ’25111 Ed@ = fo \/Ea\/ESlnEde = 8a

H.W.: Find length of the cardioid r = 2(1 + cos 8)
2
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10. Function of two or more varibles

If (F) is a function of two independent variables we usually
call the variables X and Y and the domain of (F) are a region
in the xy-plane.

Domain:
Function Domain Range
W= y—Xx y=x w=0
Ww=-L X,y&z# 0 w= 0
xXyz
W=sin xy XY real number |-1<w<1
w = /x2 + y2 + z2 | Allreal number | w=>0

Limits:
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Example:

11.Partial derivatives of a function of two variables:-
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Example 1: Find % J for f(x.y) =x*+2xy+y*+5
Solution//

af—0+2 +2y+0

dy rTay

O x+2y+0+0

ax  xXTAY

Example 2: Find %- % for f(x.y) = ysinxy

Solution//

of : :
" ycosxy * x + sinxy * 1 = xy cos xy + sin xy
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o _ cosxy *y = y% cos xy
ox y y*y =Yy

Example 3: Find % for f(x.y) = x sin(y + 32).

Solution //

6f_3 + 3
37 x cos (y + 32)

H.W. Example: Find % 2 for fx.y) = x* + y?

x2+1

: 2
H.W. Example: Find g_;' % for f(x.y) = sin xy

Notes:-

The higher order partial derivative:
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ping & Of 9% ¥f ¥f 0%
H.W. Example 1: Find ay-ax-ayz'axz'axay'axayfor

fox.y) = e’ + xy3

H.W. Example 1: Find Z. % o & 9 ﬁfor

T pie L. dy " dx dy% ax2 9xady axdy
ey

fx.y) =x)’+m



