Tom’s Math 103X Part 1 Review Sheet common normal vector n. The L distance is given by the
Vector algebra length .of d,,, where d = ?2'2 — X is the vector between any
two points on the two objects:
d = (a1,a2,a3) = a1i + azj + ask = |&la = d - |
. 1 distance = |d,| = —=
b = (b1,b2,b3) €= (c1,c2,c3) 1]
ka = (kay, kag, kas) Planes: P L i1 = (a,b, ¢) and contains point X
M a = 2 2 2 = a-a >
Length:  [a] = /af +af +af = VA d20 BL(R-%) VW |P:A=VxW
Direction: unit vector a=-—a laj =1 . o o m
|&] (X—=%) = X=X+ Vt+ws
a-b= a1by + agbs + asbs Lines: /|| v = (a,b,¢) and contains point X
. i Jj k . ar az az T—To Y—Yo Z— 20 S oo
axb= a; az as é’(bxé’): bi by b3 a = b = c X =Xo+Vt
by by b3 c1 ¢ c3
Parametric curves
arog2 s _ by b3 b1 b3 b1 b2 Position
b1 by b3 |=ar — a2 " | tas N
o o cs 2 3 @ e a e X(t) = (x(t), y(t), 2(t))
Vector geometry Velocity
“Tip to Tail” graphical vector addition: a + b W(t) = CLX = (' (1),y'(1), /(1))
“Edge vectors” connect vertex positions: & = Q — P dt
Dot product: a-b Acceleration
- — 2= -
b = |&||b| cos at:dl:dl: "),y (t), 2" (¢
ab=0 < alb 6=90° . -
. Orthogonal decomposition of a: T-N =0
Parallel vectors: a| b
- . a=arT +ayN
b < &=Fkb g
L unit Tangent vector
dllb < dxb=0
_ . 1
Cross product: axb T=v= ﬁ\_f'
e v
(@xb)La (@xb)Lb unit Normal vector
“Right-hand rule” for ¢ =& x b L1 4T
N = ==
- o 2] o o o ﬂ dt
|& x b| = |&]|b]|siné 0° <69 <180 i
a|b < dxb=0 0 = 0°,180° unit Binormal vector ( U—}; — Forward x Left )
|& x b| = area of parallelogram L
) B=TxN
1]@ x b| = area of triangle
R Tangential acceleration (speed-up)
|€- (& x b)| = volume of parallelepiped
Orthogonal decomposition: ||, L projections ar = dvl —5-T= a-fv
Components of a parallel and perpendicular to b dt vl
o Normal acceleration (change of direction): ay >0
a=a3a| +a
3.bo an = &|V)* = [¥]*/p avN=3&—a;T
5”— _’2b then 5L:§_§H
|b| Curvature x and Radius of Curvature p
&) = parallel or tangent to b L.
1 1 dT \v xal ay
a | = perpendicular or normal to b k= ; |v| |‘—,»‘3 - |‘—;|2
Distance problems: 1 minimum distance can be found
between two objects that are separate, they must have a




