Standavd Ok TNR Frame, Normal Plane, and Oscu\ahns Plane

Tangent, Normal, and Binormal Nectors

Tn this sechion we want Yo look at an application of derivatives for vector -valued functions. We build on an applicakion
we saw last Hme: the unit tangent vector.

unit Yangent vector
2 2y . = _ e
Yeovided #'1£)#0, the unit -\-angen-\- vector 1o the curve is given by TWO= N .

Find the geneval formula for the unit tangent vector fo the cuvve given by #)=< £, 3sinlb), 3cose)>

unit normal vector

i T'e)
Similarly, the unit normal vector to the curve is defined Yo e Nitd= T,

Find the general formula for e unit normal vector to e curve given by F() = <t, Bsinle),Beosle) 7.

unit binormal vector

Losty, we define the unit binormal vector of a curve to be B ()= Tie) x N,
Big | Terrible Nigntmare

Find the general formula for the unit binormal for e curve given by lt)= <t, 3sinled,3coslt).

Not | Bad  Todoy



curvature
We take a small break to talk about curvature. Tt will not be tested but is important Yo note.

The curvature of o smooth Lie. everywhere differentiable, #'1)#8) measures how fast a curve s changing direction at

0 given" _dPio‘MJr‘ There are ceveral formulas for ole’rermining curvoture for o curve:
Kitr= Il ds ”

=

IR
= e

— M2 x#ell
-~ @k

Determine the curvature for (&)= ¢, 3sinlt), 3costt)>.

Fevret -Sevre Frame "T-N-B Frame'

The T-N-B frome consists of: the unit tangent vector Tw), e unit normal vector Nit), and the oinormal vector B(&).

N * unit ’mngen* vector : “tangent”, in e divection of, fo the curve
.), \\'&&( D) * unit normal vector: ortnogonal to e unit tangext vector and the curve

\L}// X * unit binormal vector: orthogonal o both unit tangent vector and unit binor mal vector

From these vectors we can define thee planes:

1) +he. normal plane’ perpendicular to the curve Fie), containg the normal ¢ binormal yectors, orthogonal fo the tangent vector
T+ ¢RI -5(£)>= 0

iy the osculating plane : caplures the motion of # 183, contains the tangent ¢ normal vectors, orthogonal to the binormal vector
Blt)e¢Flt)-% 18)>= O

Gid the rectifying_plane: will not be Yested, contains the tangent ¢ binormal vectors, orthogonal to the normal vector
NLEYe< F ) -Tolt)?=0

Find the normal and osculating planes of e curve #£d=¢, 3sinlt), 3cos ) at the point (0,0,3).



