Evans Fall 2010 Midterm 1:

Monday, September 28, 2020 10:10 AM

Problem #1. (a) Compute Vf for
f(x,}/) — ex2y+sin(xy)

(b) Compute Vg for
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Problem #2. Find the critical points of the function
flx,y) = x*+2y2 — 4xy
and classify each as a local maximum, local minimum or saddle point.
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Problem #3. The position vector r(t) of a particle moving in three dimensions satisfies

r'=rxa
where a 1s a fixed vector.
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Show that either the particle is not moving or else its motion lies within a circle.
(Hint: Show [r| and r - a are constant.)
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Problem #4. Find the area of the region inside the curve

r = 4sin 26
and outside the circle _1%_ T ;_-% .
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Problem #5. Assume that the two equations

fCx,y,2z) =0,9(x,y,2z) =0
together unphutly(detme y as a function of x and z as a function of x. ) V # 0 V3 ¢ 0

dy dz
Find formulas for y’ = d— Yandz' == 1n terms of the partial derivatives of fand g.
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