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Silly 10 Poi nt Bonus: Your friendly garden variety parabol a,
y = x? is given in vector formby the equation

r(t) =<t,t?z, t0OR,

Performthe al gebraic nmagic of obtaining the center of the
osculating circle as a function of t. [ H nt: You need the

princi pal normal as a function of t and curvature, too.] \Were's
your work? It won’t fit here!! [On second thought, it mght.]

First,
r'(t) =<1,2t>, r’/(t) =<0,2> and |r/(t) | =(1+4t?)Y2for t OR
Thus,
T(t) = (1+4t2) V2<1, 2t>.

Next ,

dT(t) = (-1/2)(1+4t2) 3¥2(8t) <1, 2t> + (1+4t2) ¥2<0, 2>

at
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Consequent |y,
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N(t) = TT7ZT7TW7<_2t'1>' and
_ 2
“(V) = Ty

It is now easy to put the pieces together to | ocate the
center via the usual vector equation:

a(t) =r(t) + p(t)Nt)

1+4t 2
——

<t,tZ> + <-2t, 1>

1

- + 3t 2>,

= <-4t 3,

Questions: How does know edge that T-T' = 0 help in transform ng
T'" ?? This, of course, is where all the real work lies. It
woul d appear that the point (0,1/2) is part of the formula for
the center. Wwo is (0,1/2)?? Hmmm..



