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Instructions Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough explanations to receive full credit.

1. (15 points) For the function f(z,y, z) = In(2z + 3y + 62) at the point P(1,1,0):
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b) What is the maximum rate of change?
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2. (15 points) Find an equation for the tangent plane to the surface z?z + y2z = 1 at the point P(1,1,1/2).
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3. (20 points) Find the minimum value of f(z,y) = (z — 4)? + y? subject to the constraint 2z + y = 3.
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4. (20 points) Evaluate the integral / / 4 5 @y dz by first changing the order of integration. /\
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5. (15 points) Evaluate / / zy dA, where D is the part of the unit disc which lies in the first quadrant (see
¥ 2, 2

diagram).
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6. (20 points) Evaluate / / / (x? + y? + 22) dV, where E is the solid that hes below the surface p = cos ¢
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and above the cone ¢ = 7/4 (see diagram).
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7. (25 points) Suppose F = (2% + 2zy)i + (2% +1)j + (2z2 — 3)k.

7} a) Find a function f such that F = Vf. - . @
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b) Evaluate [, F - dr, where C is any curve which starts at (1,2,3) and ends at (0,1, 1).
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8. (25 points) Evaluate the line integral [,F - dr, where F = 2zi + zj and C consists of the arc of the
parabola z = y? from (0,0) to (1,1) and the arc of the parabola y = z2 from (1,1) to (2,4) (see diagram).
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9. (20 points) Use Green’s theorem to evaluate the line integral / z dz + 23y dy, where C is the rectangle

with vertices (0,0), (2,0), (2.7 1), and (0, 1), oriented counterclogcwise (see diagram).
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10. (25 points) Suppose F = 2i + 3yj — 3zk and S is the portion of the surface z = z2? + y? which lies above
the rectangle {0 < z < 1,0 < y < 1} in the zy-plane, oriented so n points upwards. Suppose the closed
curve C is the boundary of S, oriented as shown in the diagram.
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ES) b) If G = 3yzi + j + 2yk, find the curl of G.
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‘S ) c) From the results of parts ¢) and b), what can you say about / G - A&? Explain your answer.

Bj Stobes Theoww , (stne T orieutthima on € owel S agaae )

[C.df = [ cet & dS =[fRdd= ~6 (g a) ).
) S o S



