813.3 Arc Length and Curvature

Arc length © r(£) =(x(¢), p(1)) or (x(2), (t), 2(1))
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Arc length function ( or Distance Function )
t
s(t) = j 7" (u)|du.
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Example 1 :

3
Find the length of the curve r(¢)= <sin 2t,cos2t,2t? >,0 <tr<l.
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Solution :

(A)

Example 2 :
Let C be a curve described by x =f(f),y=g ({),a= ¢ =f, wheref'and g'

are continuous on [ @, f ] and C is traversed exactly once as t runs from a to
LS. Which one of the following is always true?
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Solution :

(D)

Example 3 :

Let the distance traveled by a particle with position

(x(2), y(t)) = (sin’t,cos’ t) ast variesfrom? =0tot =37 bed.
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Solution :

©

#-— 1% curve * arc length(s) % ¥ %88 8 - B2 5 % chig 2 fodom.
(et hd S A REF R P ARk A )

(0

Unit tangent vector * 7T'(¢) = ———.
| 7' (@) |

2 CERER RIS S E R L



5. Curvature(¥ ) : a measure of how quickly the curve changes direction at a

given point.

Definition :
dT
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Example 4 :
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Show that the curvature of a circle with radius a is —.

Theorem :
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(i1). Given a plane curve y = f(x), then its curvature x at a given point x is
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Proof :
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6. Principal unit normal vector N (¢).

()
N(t)=—1
D=0

REd ~F R &5 5 xR



7.  Binormal vector B (¢).
B(t)=T(t)x N(¢t)
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