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The polar coordinates for a point (x,y) in the planeis (r,0) where

r = \/a:Q—I—yQ is the distance from (0,0) to (z,vy), and @ is the
angel (in positive direction) from the z-axis to the vector (z,y).

Converting from (r,0) to (x,y):

xr =1rcosf, y=rsind.

Converting from (z,y) to (r,0):
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fr=\/:c2-|—y2, 0 = «

hvis = > O,
hvis x < 0O,
hvis £ = 0,y > 0,
hvis = 0,y < 0.

If you prefer to work with degrees then replace = by 180°.



The spherical coordinates for a point P = (x,y,%) in space are
(p, d,0) where p = \/xQ + y2 4+ 22 is the distance from (0,0, 0) to
(z,y,z), and ¢ is the angel between the z-axis and the vector
(z,vy,2).

0<op<m(or0<¢p<180°). 6 isthe same as in polar coordinates
for (z,vy).

Converting from (p, ¢,0) to (x,y, 2):

x = pSingpcosh, y=psingsinfh, =z = pcCOSa.

Converting from (z,vy,z) to (p, ¢,0):

p = \/:1:2 + y2 —+ 22, ¢ = arccosf.
P
0 is computed as on the previous page.



A line passing through points Py and P; consisits of points that
can be written in parametric form as

Py+td, teR,

where d = Py — Py is the vector from Py to P;.

For a line in the plane there a vector n = (a,b)
(e.g. if d = (b, —a)) perpendicular to the line.

A point Q = (z,y) lies on the line if and only if

n-(Q — Py) = 0.

If Py = (x0,yo) then this equation can be written as

ar + by + c = 0,



where ¢ = —axg — byg. This is called a generalized line equation.

If ||n|| = \/a?+b%2 =1 and ax + by + ¢ = d then the point (z,y)
is in distance |d| from the line — if d > 0 on the same side of the
line as indicated by n.



A plane passing through the points Py, P1, P> consists of points
that can be written in parametric form as

P+ su+tv, s,tekR,

where u = P — P and v =P, — F).

For a plane in R3 there is a vector n = (a, b, ¢)
(e.g. n = u x v) perpendicular to the plane.

A point Q = (z,y, z) lies on the plane if and only if

n-(Q — ) = 0.



If Py = (x0,y0,20) then this equation can be written as

ar + by +cz+d=0,

where d = —axg — byg — czg. This is called a generalized plane
equation.
If |n|| = \/a® 4+ b2+ 2 =1 and (x,y,2) is an arbitrary point in

space then |ax + by + cz + d| is the distance between the point
and the plane — if ax + by + cz + d > 0 on the same side of the
plane as indicated by n.



Let P be a point on the plane passing through Fy, Py, P>.
Then there exists unigue numbers s,t so that
P=PFPy+su+tv, whereu=PFP; — FPyand v=PFP, — F,.

If w=P— FPy=su-+tv then s and ¢t can be determined from the
equations

vxw=s(vxu), uxw=t(uxv).

Then

P=Py+s(P1—P)+t(Po—P)=(1—-s—1)Py+sP, +tP>.
Thus the barycentric coordinates for P are (1 —s—1t,s,t).

If P is inside the triangle with vertices Py, P1, P> then 1 —s—t >

0,s > 0,t > 0.
If one of the numbers is negative then P is outside the triangle.



