1. (14 pts) Part (a} and (b) below are not related.

1
(a) An object’s position at time ¢+ {where t > 0) is r(t) = (5¢,#%?, — In(t))

i. Find the time(s) at which the acceleration vector is orthogonal to its velocity vector.
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it. At the time(s) you found in previous part, the vector r”(¢} is parallel to at least one of
the vectors in the TNB-Frame at that same time. Which one?

No work needed, just circle your answer: T @ B.

(b) Consider the curve of intersection of the surface ¢** = x®z + In{y) + 5z — 10 and the fized

plane ¥ = 1. Find 3D parametric equations for the tangent line to this curve at the point
(2,1,0). (Hint: Start by using implicit differentiation to find a partial derivative).
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2. (10 pts) The total surface area of a solid cone with radius r and height A is given by
A(r,h) = mr? + mrv/r? B2
{a) Find the equation for the tangent plane to A(r,h) when r = 3 inches and h = 4 inches.
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(b) Use the total differential to approximate the change in surface area if r is increased from 3
to 3.2 inches and A is increased from 4 to 4.1 inches.
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3. (# pts) The two parts below are not related.
(a) Let f(z,y) =yz® + z* — 4y. Find and classify all the critical points of f(x,y).
Show your work in using the second derivative test.
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(b} Suppose that f(z,y) is a continuous function and that / ] flz,y)dA = ] / flz, y)dydz.
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Sketch the region D and reverse the order of integration (r.e. rewrite the integral and give

the bounds for the order dzdy).
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4. (14 pts) The two problems below are not related.

(a) Find the volume of the solid bounded by z=9 -2 z=1,z=0,y=0,and y = 3.
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(b) Evaluate / / :l:e(szryZ)a/sz, where I} is the region bounded by the semicircle z = 1/4 — y2

D
and the y-axis. (Hint: Polar would be a good choice.)
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