Consider the curve F(¢) = <sinf —fcost, 1 — 2, cost + £sint > . SCORE: /60 PTS

[a] Find the unit tangent vector f(!) @
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[b] Find parametric equations for the tangent line to the curve at the point (77,1 —7°, —=1).
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[c] Find the curvature function x(f).
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[d] Find the length of the curve from the point (77, 1 =72, —1) to the point (27,1 —47°,1).
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Find the curvature of 7(1) =te' i —2cos! ] +te™'k at the point (0 ) 0) SCORE: ____ /20 PTS
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Find a vector function for the curve of intersection of the surfaces x° + y* +2z° =34 and x —z=6.
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Consider the graph of y =3Inx. SCORE: /20 PTS

[a] Find the curvature at the point (4, 3In4) .
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[b] BONUS QUESTION (5 POINTS):
Suppose ¥ = f(x) is a function which is infinitely differentiable (ie. all derivatives exist at all points in the domain).

Explain why the inflection pomts of f are points of minimum curvature. Justify your answer algebralcally
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Let () = F(1) - [F'(£) x w(1)]. SCORE: /25 PTS
[a] Find an expression for #'(¢).

NOTE: Your final answer must be completely simplified.
It may use the derivatives of vector functions, but it must NOT use the derivatives of dot and cross products.
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[b] In addition, suppose W(#) is a function such that W(#) and 7"(#) always point in exact opposite directions.

Find an expression for '(f).
NOTE: Your final answer must be completely simplified.
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