[Discuss end of last lecture.]

[Collect section notes.]

Section 12.6: Cylindrical coordinates

Main ideas?

..?..

..?..

· Cylindrical coordinates: (x,y,z)Cartesian = (r,(,z)cylindrical, where 

x = r cos (, y = r sin (

with r ( 0, 0 ( ( ( 2(.

· Triple integrals can be easier to evaluate in cylindrical coordinates if the domain of integration has cylindrical symmetry, and/or the integrand has cylindrical symmetry.

· If E = {(r, (, z)cylindrical : ( ( ( ( (, a(() ( r ( b((), 

c(r,() ( z ( d(r,()}, then (((E f(x,y,z) dV = …

..?..

..?..

((( (a(()b(() (c(r,()d(r,() f(r cos (, r sin (, z) r dz dr d(.
Compute volume of upper unit hemisphere using cylindrical coordinates:

..?..

..?..

E = {(r,(,z)cylindrical : 0 ( ( ( 2(,  0 ( r ( 1, 

0 ( z ( sqrt(1–r2)}, so volume(E) = (((E 1 dV = …

..?..

..?..

(02( (01 (0sqrt(1–rr) r dz dr d( = …

..?..

..?..

(02( (01 r sqrt(1–r2) dr d( = 2( (01 r sqrt(1–r2) dr = …

..?..

..?..

2( (2/3) (–1/2) (1–r2)3/2 |01 = 2( (2/3) (1/2) = 2(/3

so the volume of the unit sphere is 4(/3.

Next time we’ll see a coordinate system that’s even more suited to integrands with spherical symmetry: namely, spherical coordinates.
