Vectors

3 Equation of a straight line.

1.
a d
r=]b|+A|e
c f
2.
r—a Yy—>b z—c
= = :A
y . 7 (=)
3.
xr=a+d\
y=>b-+el
z=c+ fA

Plane & Cross product

A plane II can be define be defined by a point on the plane M (z, y,, 7;) and a

normal vectorn = | b
C

>
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The plane can be expressed in cartesian form as
a(z —xg) + b(y —yo) + c(z —2) =0

consider d = —azx, — by, — cz, we can derive the standard equation of the
plane.

axr +by+cz=d
Note: Hereby we can infer that the normal vector to the plane is . = (b)
C

Calculate cross product

Cross product definition: |a x b| = |a||b|sin

a d
calculate cross product: consider a = (b) ,b= (e) ,then.
c f

1 7 k
n=axb=|ab c
de f

The result 7 is prependicular to any vector on the plane.

Use three noncollinear points to describe a plane.

21 22

T T3 T3
If there are three noncollinear points M, = (y1> M, = (yg) , M, (y3
?3

Then they can represent a plane II which its cartesian form is.
T—Ty Y=Y 22— 2%

To— Ty Yo — Y1 29— 21| =0
L3 — Ty Yz — Y1 23 — 21

a ~ by
Alternatively, given two noncollinear vectors @ = (a2> b= <b2> and a

point P = (yi) , the plane II can be expressed as

21
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Transform Cartesian form to other 2 forms of plane

1. Scalar form (-7 = a - n)

A
for Ax + By+ Cz=d,n = (B)
c

The RHS equals to d
therefore 7 - n = d
2. Vector form. (r = a + b+ Ue)

for Ax + By + C'z = d, randomly choose 3 points A, B, C' on the plane, for
examplez =y=0,y=2=0,z =2=0.

Then the equation can be formed by

# = OA + A\AB + uAC

Calculate distance

1. The distance of a point P(x, Y, ) from a plane Il : Az + By + Cz =d
can be calculated using,.
|Axzy + Byy + Czy — d|
VA2 + B2 4 C?

2. let a straight line be # = a + Ab. let OA = @, the distance of a point
P(zq, Yy, 2y) can be calculated using
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