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Math 254, Exam #2, Summer 2012

Instructions: Show all work. Answers with no work will be graded all or nothing unless the point of the
problem is to show the work (in which case, no work will receive no credit). Use exact values (fractions
and square roots, etc.) unless the problem tells you to round, is a word problem, or begins with decimal

values.

1. Find the equations of the tangent plane and the normal line to the curve

2xy—-2"=0,P(2,2, 2) at the given point. (20 points)
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Find all the critical points of the function f(x,y)=2x"+2xy+3)*+2x~3, and use the
second partials test to determine whether each critical point is @ maximum, a minimum, a
saddle point, or if the test fails. (20 points) ‘
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3. Find the absolute extrema for each function on the indicated region:
f,y)=2x-2xy+ 3" R: {Ge, )| y= xz,y <1} (30 points)
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4. Maximize w=x2-10x+y2—14y+28, subject to x+y=10 (20 points)
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5. Evaluatethe integral. Sketch or describe the region. (15 points each)
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J‘\_Esin xdxdy (It will be necessary to switch the order of integration here.)
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6. Setup anintegral in polar coordinates and evaluate the integral over the region R. Sketch the
region. (15 points) E

J‘J.(x2 +»*)dA ; R: semicircle bounded by y = Vd-x*,y=0
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7. Find the mass and center of mass of the lamina bounded by the graphs of the equations for the

given density: y = x* — 3x,y = 0, p = k+/x. (30 points)
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8. Find the area of the surface given by f (or z) over the region R:

f(x,y)=e7siny;R={(x,5):0<x<4,0< y<x}. (30 points)
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9. The sum of three numbers is 60. Maximize the product of the three numbers. (10 points)
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