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Lesson 7
Cartesian, Cylindrical and Spherical Coordinates

V Initializations

[> restart;

V7.1 Conversion between coordinate systems.

¥V Examples
\ 4 Example 7.1

Find the Cartesian coordinates of the point P= (r,0,7) = (3, %, 5).

7Soluti0n

Substitute the cylindrical coordinates (7, 6, z) = (3, %, 5 ) ([, 0,z]) = ( [3, %, 5

J nto

the transformation formulas

x=rcos0
y=rsin 0
L zZ=Z
> P:={r=3, theta=Pi/6, z=5};
P:= {r=3,6=%n,z=5} (2.1.1.1)

> [x,y,z]=simplify(subs (P, [r*cos(theta), r*sin(theta), z]));
evalf (%) ;

([x,y,z])=([%ﬁ,%,s])

([x,y,z]) = ([2.598076212, 1.500000000, 5.]) (2.1.1.2)

>

\ 4 Example 7.2

Find the spherical coordinates of the point P= (x, y,z) = (1,2, 3).

:Solution
Substitute the Cartesian coordinates (x, y, z) = (1, 2, 3) into the transformation formulas

p= X —I—y2 +7
0 =arctan(y, x)




q)=arccos[ Z ]
> P:={x=1, y=2, z=3};
P={x=1,y=2,z=3} (2.1.2.1)

> [rho, theta, phi]=simplify(subs (P, [sqrt(x"2+y*2+z*2),
arctan(y,x), arccos(z/sqrt(x*2+y*2+z*2))]));
evalf (%) ;

(10.0.0]) = | VT, arctan(2), arccos( o V77 ) |

([p,0,0]) =([3.741657387, 1.107148718, 0.6405223126]) (2.1.2.2)

>
\ 4 Example 7.3

Find the cylindrical coordinates of the point P= (p, 0, §) = (3, g, % j

7Soluti0n

Substitute the spherical coordinates (p, 6, ¢) = (3, g, % ] into the transformation formulas

r=psin ¢
6=0
L z=pcosod
> P:={rho=3, theta=Pi/3, phi=Pi/6};
—lp=3 9=l =1L
P: {p 3,0 3 T, O 6 n} (2.1.3.1)

> [r, theta, z]=simplify(subs (P, [rho*sin(phi), theta, rho*
cos(phi)]));
evalf (%) ;

(ro.z)=(| 5.5 =53]

PR
([, 6,z]) = ([1.500000000, 1.047197551, 2.5980762121) (2.1.3.2)




