ARC LENGTH




Suppose we have a curve C that is
parametrized by a variable t as follows:

X = X(t)
y =y(t)
z=1(1)

a<t<hb



We could also write this in vector as below:

F(t) = x()i + y(t)] + z(Dk
a<t<hb



Below iIs the graph of the curve:
F(t) = cos(t)i +sin(t) j +tk
0<t<10




We can approximate the length of an arc
of this curve by finding the length of the
straight line segment connecting two points.




Using the distance formula, the length of
this line segment is:

JAX + Ay + A7




If we take several points along this curve
and add up the lengths of the line segments
connecting them, then we get the following:

Arc Length~ Z\/sz + AY? + AZ°



Notice that:
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Hence:
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And as a result:
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We often like to express the arc length
fromatot as:
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As a consequence of The Fundamental
Theorem of Calculus, If:
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Then:
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F'(t)|| =||V (t)|| = speed



Example: Find the circumference of a circle
of radius .
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Example: Find the circumference of a circle
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F(t) =rcos(t)i +rsin(t) ]
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r'(t)=—r sin(t)f + 1 cos(t) ]



Example: Find the circumference of a circle
of radius .

F(t) =rcos(t)i +rsin(t) ]
0<t<2r

r = radius

r'(t)=—r sin(t)f + 1 cos(t) ]
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Arc Length:j F'(t)]dt = j\/rzsin2t+r2cosztdt
0 0
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