Name:

Midterm
Math 324 D Summer 2015

Directions:

You have 60 minutes to complete this exam.
Give all answers in exact form unles stated otherwise.
Only non-graphing calculators are allowed.

You are allowed one hand-written sheet of notes on fegular 8.5-11 paper. You may use

‘both sides .

You must show your work.
Circle or box your final answers.
If you run out of space, use the back page and indicate that you have done so.

If you have any questions, raise your hand. GOOD LUCK!

Question | Points | Score
1 20
2 15
3 10
4 10
5] 10
Total: 65




1. (a) (4 points) Let T be a transformation defined by the equations = 8u? + uv and

y = uv3. Compute the Jacobian gg’gg of this transformation in terms of u and v.
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(b) (4 points) Let F(z,y,z) = sinzy + ze**. Compute the gradient VF(z,y, 2).
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(c) (4 points) Let g(z,y) = z° + zy + 4y°. The equation g(x y) = 0 implictly defines
y as a function of z. Use implicit: dlﬁerentlatlon to find ll(l 1)-
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" (d) (4 points) Consider z = g(x,y) with g(z,y) as in part (c). Let i be the vector
forming an angle of /3 with the positive x-axis (i.e., in the direction of the first

quadrant) Compute the directional derivative Dgg(1, 1
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(e) (4 points) Consider z = g(z,y) as in part (c). Suppose further that z = sint and
y = cost. Use the chain rule to compute ’fit in terms of ¢, and evaluate it at t = 0.
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(15 points) Let H be the upper hemisphere of radius 1. Suppose p(z;y, z) = 2 +1 is

_ - :
a density function of H. Compute the mass and center of mass of H. Hint: You can
argue by symmetry that 2 of the moments are 0.
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3. (a) (4 points) 2 boats travelling on a lake produce orthogonal sine waves on the surface
of the water. As a result, the surface of the water is given by the equation

f(z) =sinz +siny.

Set up BUT DO NOT COMPUTE the integral for the surface area of the Water
on the unit square: [0,1] x [0, 1].
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(b) (6 points) Rewrite the integral

1l pl-y
/ / / f(z,y, 2)dzdydz,
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’ /L so that it ends with dzdydz. AGAIN, DO NOT COMPUTE.
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4. (10 points) Compute the volume of the solid enclosed by the 3 coordinate planes and
the surface = + 2y + 5z = 10.
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5. (10 points) Let D be the parallelogram with vertices (0,0), (1,2),(2,1), and (1, —3)
Compute the following integral by making an appropriate cha.nge of varlables

[ [+ mpimman
D .

Hint: Try factoring the exponent.
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