Cylindrical and spherical coordinates
# and review




Cylindrical Coordinates

Definition

In the cylindrical coordinate system, a point in space (Figure 2.89) is represented by the ordered triple (r, 6, z),

where ——
* (r, ) are the polar coordinates of the point’s projection in the xy-plane
» 7z istheusual z-coordinate in the Cartesian coordinate system
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@ 2.35  point R has cylindrical coordinates (5, %, 4). Plot R and describe its location in space using

rectangular, or Cartesian, coordinates. ( r 6 l,)
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2.57 Describe the surface with cylindrical equation » = 6.
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Spherical Coordinates

Definition
In the spherical coordinate system, a point P in space (Figure 2.97) is represented by the ordered triple (p, 6, @)

where
* p (the Greek letter E_l_]_(_)_) is the distance between P and the origin (p # 0);

* @ is the same angle used to describe the location in cylindrical coordinates; -I'}\[h

* ¢ (the Greek letter phi) is the angle formed by the positive z-axis and line segment (ﬁ', where O is the

-

originand 0 < ¢ < 7.
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Figure 2.97 The relationship among spherical, rectangular,
and cylindrical coordinates.



Theorem 2.16: Converting among Spherical, Cylindrical, and Rectangular Coordinates

Rectangular coordinates (x, y, z) and spherical coordinates (p, @, ¢) of a point are related as follows:
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2.59 Describe the surfaces defined by the following equations.
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For the following exercises, the cylindrical coordinates
(r.0,z) of a point are given. Find the rectangular

T ——————

coordinates (x, y, z) of the point.
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For the following exercises, the rectangular_coordinates
(x, y, z) of a point are given. Find the cylindrical

coordinates (r, 8, z) of the point.
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For the following exercises, the equation of a surface in
rectangular coordinates is given. Find the equation of the
surface in cylindrical coordinates.

382, y = 2x?

2
~— 4110 = 2((0059)

A=V (059 . 4
4= (5ind (50 = 2 o5 0




For the following exercises, the spherical coordinates
(p, 0. @) of a point are given. Find the rectangular

coordinates (x, y, z) of the point.
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For the following exercises, find the vector and parametric
equations of the line with the given properties.

435. The line that passes through pointsA{l, 3.5) and
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For the following exercises, find the equation of the plane
with the given properties.

437. The plane that passes
(0, 1. 5), 2. =1. 6), and (3. 2, 5).
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For the following exercises, write the given equation in
cylindrical coordinates and spherical coordinates.
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For the following exercises, convert the given equations
from cylindrical or spherical coordinates to rectangular
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447. Calculate the work done by moving a particle from
positionh(l, 2, 0) tog(& 4, 5) along a straight line with a
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