1. (12 pts) A constant force F = (12, —9, 0) acts on a particle of mass m = 3. Newton’s Law says
that F = ma, where a is the acceleration. At the time # — 0, the particle is located at (0,0,7)

and the initial velocity is (1,3, —2).

(a) Find the location of the par;cicle at time ¢ = 1.
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(b) Find the curvature at time ¢ = 0. K ey =
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(c) Find all times when the tangential component of acceleration is zero.
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2. (12 pts)
(a) Using the linear approximation at (2,1), estimate the value of the function

f(z,y) = ycos(2 — zy) + 2% + In(y)
at the point (2.1,0.95).
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(b) Find the volume of the solid that is below the surface z + 2% = 4, above z = 0, and between
the surfaces = 0, y = \/z, and y = 1.
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3. (12 pts)

(a) Consider the reglon D bounded between z*+y* = 16 and z2+y* = 25 in the first quadrant.
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(b) By switching the order of integration, evaluate / / Vat+ 1 dxdy.
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4. (12 pts) Find non-negative numbers z, y and z that minimize the quantity

A=2"4+3y%+ 2,
subject to the condition zyz = 12.

Give z, y, and z as decimals correct to 3 digits after the decimal.

(Use the second derivative test and your decimal answers at the end of the problem to verify your
answer is a local minimum).
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