1. (a) (7 pts) A particle is moving according to the position vector function r(t) = (e, 3t,e™*).
Find all values of ¢ at which the tangential component of acceleration is zero.
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(b) (7 pts) Find the equation for the tangent plane to g(z,y) = $2 1 +¢e™ at (0,1).
Y
Then use the tangent plane as a linear approximation to approximate the value of g(0.1,0.9)
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2. (9 pts) Let f(z,y) = 48579055W%y°. Find and classify all critical points of f(z,y).
(Classify using appropna.te pa.rtlal denvatlve tests).
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3. (a) (7 pts) Set up and evaluate a double integral to find the volume of the solid below the surface
2&2—5y2=14’zand bounded by the planes, z =0,z =2,y=0,y=3 and z =0.
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(b) (7 pts) Evaluate the integral by reversing the order of integration: / / e’ dydz.
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4. (13 pts) For both questions below, consider the region D = {(z,y) | <0, ¥ > 0, 22 +7> < 9}
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(a) (7 pts) Find the absolute maximum and absolute minimum of f(z, y) = yz* + 10 over D.
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(b) (6 pts) Using polar coordinates, evaluate: / / Y+ 22 + 2 dA.
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