Basis Vectors

i=(1,0,0)
i=1(0,1,0)
k = (0,0,1)

u = (ur,ug,uz) = uii + ugj + ugk

Magnitude
[ull = /uf +u3 +u3
Dot Product

u-w = ujwi + ugws + uzws

u-w = |[ul||wl| cosf

Projection

. u-w
TOjw U = w
Projw (w-w)

Cross Product

i j k
UXW=| Uy Uz U3

w1 w2 wWs
[u > wi| = [[u] |w]| sin

Position, Velocity, Acceleration

r(t) =x(t)i+y(t)j+ z(tH)k

v(t) =1'(t)

P (Oi+y (1) + 2 (Hk
a(t)=r"(t) = 2"

®Oi+y" )i+ 2" (t)k

Arc Length
b [ /da\? dy\ 2 dz\2
L= e et ) a
/aﬂdzf) +<dt> +<dt) I
b
L= [ v a

= [venar % = v

Unit Tangent Vector

r_ v
ds |[lv|

Curvature

K =

_ _ f" ()]
y=[f(x) = kK= 1+ (f’(x))2]3/2

Principal Unit Normal Vector

_1dT _ dT/dt
 kds ||dT/dt]
Osculating Circle

1
radius: p =
7 k()
center: C =r(ty) + ! N(to)

Unit Binormal Vector

B=TxN
Torsion
') y(t) Z(t)
x//(t y//(t) Z// t)
dB x,/,(t) y///(t) Z///(t)
—r v x a2
Acceleration
a=arT+ayN
|| | =
|| ||
[v xall
an = k|[v]]* = /||a]|?> — a3
T

Projectile Motion

r(t) = ((vo cos )t + xp) i

1 ) .
+ (—29t2 + (vosin 0)t + yo) J

Gradient Vector

_of, of, Of
Vf= 6:cl+(9y']+8zk

Directional Derivative

1
Duf=-—7(Vf-



