13.3 Videos Guide

13.3a
e Arclength
o L=[ Ir'®)ldt
Exercises:

e Find the length of the curve r(t) = (2t, tz,ét), 0<t<1.

e Find, correct to four decimal places, the length of the curve of intersection of the
cylinder 4x? + y? = 4 and the planex + y + z = 2.

13.3b
e Arc length function
o s(t) = [Ir@Wldu
Exercise:
e (a) Find the arc length function for the curve measured from the point P in the direction
of increasing t and then reparameterize the curve with respect to arc length starting
from P, and (b) find the point 4 units along the curve (in the direction of increasing t)
from P.

r(t) = etsinti+ et costj+te'k, P(0,1,v2)

13.3c
e Curvature

. _ laT| _ IT'@®] _ |r'@®xr" ()]
o Fora vector function: (t) = |— —| |r’(t)|| = IO
. 2. _ f”(x)
o Foraplane curve in R*: k(x) = T ORF
o The radius of the osculating circle to a curve at a pointis p = % at that point
e Development of the formula k(t) = %
13.3d
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e Development of the formula k(t) = TR

13.3e
e Unit vectors

o The unit tangent vector: T(t) = I:’Egl (from Lesson 13.2)
o The unit normal vector: N(t) = II’EZI

o The binormal vector: B(t) = T(t) x N(t)



e Planes
o The direction vector for the normal plane is the unit tangent vector T(t)
o The direction vector for the binormal plane is the binormal vector B(t)

Exercises:
13.3f
e (a) Find the unit tangent and unit normal vectors T(t) and N(t).
(b) Use k(t) = %to find the curvature.

t(t) = (t?,sint — t,cost + tsint), t > 0

13.3g
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o Usek(t) = STCTER to find the curvature.
r(t) =ti+t?j+e'k
13.3h

e Find equations of the normal plane and osculating plane of the curve at the given point.
x=Int,y =2t,z = t?, (0,2,1)



