7.8 Three-Dimensional Coordinate System

Point coordinates: X, Yo, Zy> X;5 Vy5 Zy» «+-

Real number: A

Distance between two points: d
Area: S

Volume: V

670. Distance Between Two Points

dZAB:\/(Xz_X1)2 + (Yz _Yl)z +(Z2 _Zl)2
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Figure 123.

671. Dividing a Line Segment in the Ratio A
X, +AX +A Z. +Az
X, = 1 Z’Y():Yl YZ,Z(): 1 2
1+A 1+A 1+ A

where

k=£, A#=—1.
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Midpoint of a Line Segment
X1+X2 YI+Y2 Zl+z2
Xg=——, V,=""+—>,2,=——=, A=1.
0 5 Yo 5 0 5

Area of a Triangle
The area of a triangle with vertices P,(x,,y,,z,),

Pz(xz’Ysz)’ and Ps(xs’Y3’Zs) is given by

2 2 2

YI Zl 1 Z1 Xl 1 Xl YI 1
S=—1y, z, 1| +z, x, 1 +x, vy, 1

2
y; z; 1 z; X; 1 X; y; 1

Volume of a Tetrahedron
The volume of a tetrahedron with vertices P,(x,,y,,z,),

Pz(xz’YZ’Zz)’ P3(X3,y3,23), and P4(X4>Y4’Z4) is given by

X1 YI Z1 1
V:ilXZ Y2 ZZ 1,

6)x, vy, z; 1

X4 Y4 Z4 1
or

1X1_X4 Y.~ V. Z,-Z,
V=igx2—x4 Y,—YVs Z,—Z,.

X3=Xy V57Vy Z37Z,

Note: We choose the sign (+) or (—) so that to get a positive
answer for volume.
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Figure 126.



