Normal and Binormal Vectors
Given a smooth curve r(t) and the corresponding unit tangent
vector T(t), we define the unit normal vector N(t) as

_ T/(t) \T|:|
N(t) ’T/(t)’ T.T = \T\l-l
Note that N(t) is perpendicular to T(t). (Why?) _)(__ 3_(| \)

And we define the binormal vector B(t) as 7Tt TT =0

B(t) = T(t) x N(t) AAT-T'=

-

=)
which is perpendicular to both T(t) and N(t) and is alds unlto
vector. 5 T U T

(R 8)]
(1) ~ 5> TLN
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Example

Find the unit normal and binormal vectors for the circular helix

r(t) =costi+sintj+tk
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Normal and Osculating Plane

» The plane determined by the normal and binormal vectors N
and B at a point P on a curve C is called the normal plane
of C at P.

» The plane determined by the vectors T and N is called the
osculating plane of C at P.

Fov Noranel Plaq_Q. (Jt‘))
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vedhr,

F‘oy OSL(A,\(,/\‘ﬂ\é p\(»M QQ-P
Uie E) as its normad
vedhr


ykang4
Snapshot

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen

ykang4
Pen


Example

Find the equations of the normal plane and osculating plane of the

helix

r(t) =costi+sintj+tk

at the point P(0,1, 7).
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