1. (14 pts)

2
(a) Consider r(t) = <t2, 6t, 7)

Find the positive value of ¢ at which the the acceleration vector and velocity vector are
orthogonal for r(¢) AND give the tangential component of acceleration, ar, at this time.
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(b) Find fu(z,y) and f,(z,y) for z = f(z,y) = y* + ysin(z’y) + In(z).
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2. (12 pts) The two parts below are not related.

(a) Find and classify all the critical points for f(z,y) = 8z cos(y) — «? such that 0 <y < 7.
(Clearly, show work using the 2nd derivative test and label your final points as local mazx/min
or saddle points. You do NOT have to find the z-values, just the (x,y) points).
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(b) Consider / / g(x,y) dzdy. Rewrite the equivalent integral(s) after reversing the order
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3. (12 pts) The two parts below are not related.

(a) Find the volume of the solid in the first octant that is bounded by y = 6, y = 2z and z = z2.
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(b) Find the area of the region shown which is between z* + 3> = 1, r = 2 cos(36) and above the

ZT-axis.
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4. (12 pts) Find the absolute (i.e. global) minimum and maximum values of the function
z= f(x,y) = 5+ 222 +y* + 8y on the region D = {(z,y) : y > 0,2% +¢* < 25}.

(For full credit: You must very clearly show that you found and analyzed the one variable functions
above each boundary curve and that you checked all appropriate points and endpoints)
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