what is the length of the curve implicitly defined by y”2-
3xy+x”3=0 between x=1 and x=2

Stopped thinking >

>
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P —3zy+23 =0

does not define a single curve between £ = 1 and £ = 2. Instead, solving for y gives two

branches:
3x £ 922 — 423
y =2 ——— =5 (30— o),
since

92° — 4z® = 2%(9 — 4z).
Thus there are two arc lengths, depending on which branch you mean.

The derivative is
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This integral does not simplify to an elementary closed form, so it is evaluated numerically.

The arc length is

Using numerical integration:

e Upper branch
T
y=5 (3+V9—dz)

gives



L ~1.427120678

e Lower branch

y:

(3 VO da)

|8

gives

L ~ 2.793612914

So the answer depends on which branch of the implicit curve is intended.

If you're interested, | can also provide a Python program that computes these arc lengths

numerically and plots both branches over 1 < x < 2.
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