Example 5.

Determine the length of a parabola v = x*> for 0 < x < 1.

Source website:
https://www.math24.net/geometric-applications-line-integrals-page-2/#example5
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Using integration by parts, let
U = secy = du = secptang
dv =sec’ pdp = v = tang
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Finally;
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But we know from above that:

tang = 2x; secp =+ 1+ (2x)?

= secptang = 2x+ 1+ (2x)?; sece + tang = 2x+ /1 + (2x)?
Then

secptang = 2xy4x* +1

Also
sece + tang = 2x ++/4x?2+ 1
Then;
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The limitsare: 0 =< x =< 1
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+ ;ln (4.2361) = 1.1180 + 1 (1.4436)= 11180+ 0.3609 = 1.4789

Hence, the length of the parabolais L = 1.4789 units



