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Midterm 2— Math 362 (10/27/09)
SHOW ALL RELEVANT WORK!!!

1. (10pts) Show that the curve c(t) = (1/¢3, €*, 1/t) is a flow line of the velocity vector
field F(z, y, z) = (=324, y,—2%).
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2. (10pts) Calculate the divergence and curl of the vector field

F(z,v,2) = (z,y + cosz, z + ™).
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3. (10pts) Suppose that V- F = 0 and V - G = 0. Which of the following necessarily
have zero divergence?

(@) F+G | (b) F x G.
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4. (10pts) Compute the volume of the solid bounded by the surface z = siny, the
planes z =1,z =0, y =0, and y = 7/2, and the zy plane.
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5. (10pts) Let D be the region bounded by the positive z and y axes and the line
3z + 4y = 10. Compute [ [p(z% + y?) dA.
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7. (10pts) If D = [-1,1] x [—1, 2], using the mean value theorem to show that
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8. (10pts) Set up (no calculation)\aantegral for the volume of the solid bounded by
22 +2y2=2,2z=0,and z +y + RN 22 =2_
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9. (10pts) Let S* = (0,1] x [0, 27) and define T'(r, ) = (r cos§, rsinf). Determine the
image set S. Show that 7 is one-to-one on S*.
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10. (10pts) Let D* be the parallelogram with vertices at (—1,3), (0,0) (2,-1), and
(1,2), and D be the square [0, 1] x [0,1]. Find a T such that D is the image set of D*
under 7.
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