Math 21a: Multivariable calculus Fall 2017

Homework 7: Other coordinates

This homework is due Friday, 9/22 rsp Tuesday 9/26.

1 Change to cylindrical coordinates: a) (z,y, 2) = (—3v/3,3,27) b)
(z,y,2) = (—4,4,10)
Change to spherical coordinates: c) (x,v,2) = (=5v/3,0,5) d)
(@,y,2) = (-1, -1, \/5)

2 a) Identity the surface r? = 1+ (2 — 5)2.
b) Identify the surface given in spherical coordinates as psin(¢) =

2p cos(¢).
c¢) Write the surface sin*(¢) + cos?(¢)/4 = 1/p? in Cartesian
coordinates.

3 a) Identify the surface 2r* — 22 = 1.
b) Identify the surface r* — z = 1.
b) Identify the surface cos(¢) = psin®(¢).

4 a) Identity the surface whose equation is given in cylindrical co-
ordinates as

cos(0) + sin(0) = 1/r .

b) Identify the surface whose equation is given in spherical coor-
dinates as

p*(sin?(¢) sin?(6) + cos®(¢)) = 16 .

5 a) Use the Mathematica command ”RevolutionPlot3D” to plot
the surface which is given by

2 = (sin(76) + cos(76))e"" .



(See example Mathematica command below). b) Use the Mathe-
matica command " SphericalPlot3D” to plot a bumpy sphere

p(o,0) = (2 4 cos(3¢) + sin(50)) .
with 0 < ¢ < mand 0 <6 < 27.

RevolutionPlot3D [Cos[r+t], {r,0,Pi} {t,0,2Pi}]
SphericalPlot3D [s+ t, {s,0,Pi} {t,0,2Pi}]

Main definitions

A point (x,y) in the plane has polar coordinates
r = aZ+y? > 0,0 = arctan(y/x). We have
(x,y) = (rcos(f),rsin(f)). We chose arctan values
in (—7w/2,7/2] and add 7 if x < Oor xz =0,y < 0.
This gives a value in 8 € [0,27). A point (z,y, 2)
in space has the cylindrical coordinates (7,0, 2),
where (r,6) are the polar coordinates of (z,y). A
curve given in polar coordinates as r(6) = f(0) is
called a polar curve. It can in Cartesian coordi-
nates be described as 7(t) = (f(t) cos(t), f(t)sin(t)).
Spherical coordinates use the distance p to the
origin as well as two angles # and ¢. The first an-
gle 6 is the polar angle in polar coordinates of the
xy coordinates and ¢ is the angle between the vec-
tor OP and the z-axis. The relation is (z,y,z) =

(pcos(0)sin(¢), psin(@) sin(¢), pcos(¢)). We have
xr = pcos(f)sin(¢),
y = psin(0) sin(o),
z = pcos(e)




