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Determinant

Determinant of order 2

a da,
b, b,

a,b, — a,b,

Determinant of order 3

a d, da, + — 4+
bl b2 b3 f— + —
c, C, C, + - 4+
a, a, a,
b2 b3 bl b3 bl b2 b3
C, €3 €1 C3 Cy
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Determinant

Determinant of order 3

a a, da, + - +
¢, ¢ C5 + - o+
b2 b3 bl b3 bl b2
¢, G ¢y C3 €1 G
G b, b b b b b
— 2 1 1.0y
C C C C C C
» €3 1 G 1 6
¢, G G4
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Cross Product (1)

Determinant of order 3

a =ai+a,j+ ak =(a, a,, a;)
b =bji + b,j+ b,k = (b, b,, by)
i J k .| ay. a, a;. ds a. a,
a X b =|a a, a, =1 - +
b2 b3 bl b3 bl b2
b, b, b,

= (azb3_a3b2)i - (alb3_a3b1)i + (a1b2_azb1)i
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Cross Product (2)

AZ AZ

k =0, 0, 1) a = (a, a,, as)

b j=0 10

I >y >y

i=(1,0,0) /
X X

i j k i j k
ixj=1100 =k (m normaltoi&j ™ jxi=[010 = -k

010 1 00

i j k i j k
jxk=1010 =i {mmnormaltoj&k mm kxj=001 -

0 0 1 010

i j k i j k
kxi=1[0 0 1 =j ¢mnormaltok &i mm) ixk=|1 00 = —j

1 00 0 0 1
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Right Hand Rule

i j k i j k
ax b =|a a, a, b x a =|b;, b, b,
b1 bz b3 al a2 a3

Normal direction n

n

a O b ‘a/?\;

n
axbhb Magnitude = |a x b|| = |a| ||b| sin®6
0
a b
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Line Equations (1)

Vector Equation r =r, + ta

Parameter
r, = <X2, A% Z,)

Direction Vector a = (a, a, a;)

Parametric Equation

X = X, + ta,
c X y =y, + ta,
omponen _
2_22+t03 ta, = X — X,
ta, =y — y,
ta3:Z—Zz

Symmetric Equation

Elimination of parameter
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Line Equations (2)

A Z
@
Y Lt *
9 L ¢
"//////// >y
Direction Vector N
a
/V ta
r
r,
>y

7

X

t =1.2 Parameter

r
r,
/ >y
X
Direction Vector N
a
/V ta
r
r,
>y

7

X

t =1.7 Parameter
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Line Equations (3)

A Z A2
A Passing Point
@
Y Lt *
0”. ¢
r,
/ h / -
X X
Direction Vector N
a —
v ‘a r =r, + ta
Parameter
r
r, r, = (X; Vi Z,)
/ >y a = (a, a, as)
X
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Plane Equations (1)

Vector equation n - (r — rl) = 0

Normal Vector r =(x,y,2z)

r, = (Xy, Y1, Zy)
n = (a,b,c)

r —r, =<{(x—-x,, y=-Vi, -2y

n = ¢ a, b, c)

Cartesian equation G(X—Xl) + b(y_yl) + 0(2_21) =0
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Plane Equations (2)

s ﬂ T

Normal Vector

No Parameter

,5//:3//// B ‘;//:3//// -
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Plane Equations (3)

/ >y / >y
n (r-ry)=0
r=(x,y,z)

B - r, = (X4, Y1, 2y)
n = {ab,c

X
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Normal Vector & 3 Points

A Z . ¥4 .
Non-collinear Non-collinear

3 points 3 points

s r,

Pl o ° rlZ
. >y >y

Graph of a plane -
Line intersection of two planes
Point of intersection of a line and plane
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Normal Vector & 3 Points

24 : Z
} “ Non-collinear A
3 points
P, r,
Pl o ° r, Zig:::://)'.
° >y >y

>y
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Normal Vector & 3 Points
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A Z

Non-collinear
3 points
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