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Midterm

Math 324 D Summer 20IS

Name:

Directions:

o You have 60 minutes to complete this exam.

o Give aJI answers in exact form unles stated otherwise.

o Only non-graphing calculators are allowed.

o You are allowed one hand-written sheet of notes on regular 8.5-11 paper. you may use
,both sides

o You must show your work.

o Circle or box your final answers.

o If you run out of space, use the back page and indicate that you have d.one so.

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

Question Points Score

I 20

2 15

3 10

4 10

5 10

Total: 65



1. (a,) (a points) Let T be a transforma"tion defined by the equations r : 8u2 I ua and

A : uuT. Compute the Jacobian ffi ofthis transformation in terms of u and o.
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(b) (4 points) Let F(r,y, z) : sinrg + re7u". Compute the gradient Y F(n,g, z).
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(") (a points) Let g(r,U) : 13 * rg * 4y3 ' The equation OQ,il: 0 implictly defines

gr as a function oi ".'U." 
implicit differentiation to find #ftt,tl.
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(d) (4 points) consider z : g(r,g) with s@,a) as in part (c). Let il be the vector' ' 

iorming an angle of. nl3 with the positive x-axis (i.e., in the direction of the first
quadrant). Compute the directional derivative D69(1,1).
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Consider z: g(r,gr) as in part (c). Suppose further that r: sint and

Use the chain rule to compute ff in terms of t, and evaluate it at t : 0.
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2. (I5 points) Let H be the upper hemiqphere of radius 1. Suppose p(r,A,z): z2 * 1 is

a density function of fI. Compute the mass and center of mass of. H. Hi,nt: You can

axgue by symmetry that 2 of the moments are 0.
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3. (u) (a points) 2 boats travelling on a lake produce orthogonal sine waves on the surface

of the water. As a result, the surfac6 of the water is given by the equation

f (') :sinr * sinY'

Set up BUT DO NOT COMPUTE the integral for the surface area of the water

on the unit square: [0, L] x [0,1].
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(b) (6 points) Rewrite the integral
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so that it ends wtth d,rdyd"z. AGAIN, DO NOT COMPUTE'
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r
4. (10 points) Compute the volume of the solid enclosed by the 3 coordinate planes and

the surface r * 2y I 5z : I0.
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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 foilowing integral by making an appropriate change of variables.
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