Calculus Il Section 14.3 Notes

Example 1: Find the volume of the solid between
f(r,0)=1andregionR={0<r<cosd; 0<O<r}

Draw the region R :

Polar Equations Video on/off
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7T COSE@ 7T COSEO

volume of the solid jj r,0)rdrd@ = jjrdrd&’

Note the solid is a cylinder with radius 0.5 and height of 1.

7T COSO

Evaluating the double integral I j rdrdé

cos @ — 2—0059 1 ,
j rdr =| — :5(0036’)

= 0

7T COS @

Hrdrde j{ (cos6) }d6:0.785398



Example 2: Find the volume of the solid between
f(r,0)=2rsin andregionR={0<r<2; 0<0<r|

Draw the region R :

Polar Equations video on/off

fmin = (0 fmax =& fBstepsize = 0.1
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7T COSO

w2
volume of the solid =[ [ f(r,0)rdrdé = [ [2r’singdrde
0 O 00

T 2
Evaluating HZrzsin odrdé
00

: : 2T 16
JZrZSiner:sinQIZrzdrzsinﬁ 2-— | ==—sind
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Example 3: Evaluate the iterated integral j j (x* +y?) dydx
0

0

by converting to polar coordinates.

Region R In rectangular coordinates: 0<x<6; 0<y< V36— X
a) Region R In polar coordinates:

? <0< ? ;0 <r< 6

b) Convert to polar coordinates : = ?

6 \36-x* ,
c) Evaluatej j (x* +y?) dydx = _?

0 0




Region R In rectangular coordinates: 0<x<6; 0<y< \/36 —X°

To draw region R, graphy=+36-x>, 0<x<6
Region R in polar coordinates:

0 <0< 714 : 0 <r< 6
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Rectangular graph y =+/36 — x2, 0<
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Region R in polar coordinates: 0




Change of Variables to Polar Form:

B 92(0)
jjf(x+y)dA:j j f (rcosd,rsind)rdrdo

R 01(9)

6 36-x°

Hence,j j (x2+y dydx = j
0

0

2

i(rz)2 rdrd @
0 0

wl2 6 5
Evaluatingj j(rz) rdrd@:

0O O

(r2)2 rdr:jrSdr: r; :666 —6° =7776
0

ot o=

P 45 7776
!(rz)2 rdrd @ = ! 777600 = "



