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1 \/ 1-y2
[6] 1. Evaluate the integral / / V1 — 22 dz dy by changing the order of integration.
1o

2. Evaluate the integral / / / zdV, where E C R? is bounded by z = 22 + ¢2 and z =
B
(5] 2 —1z% — 92
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3. Find the maximum and minimum of f(z,y) = 2y? —42? subject to the constraint x2+z— =
[7] 1, if they exist.

(Note: this problem can be solved either with algebra and calculus, or by drawing a suitable
picture, as long as it’s properly explained.)
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4. Let D C R? be the region bounded by the curves y = 22 -1, y = 22 —4, 2z +3y = —1, and

2z + 3y = 3. Find a rectangle R and transformation T that maps R onto D, and compute
6] the Jacobian of T.

5. Show that the Jacobian of the spherical coordinate transformation is given by Jr(p, ¢,0) =
[4] p?sin ¢.
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- S A
6. Let f be a continuous function on a closed, bounded set D C R?, and let n and M denote
the absolute minimum and maximum of f on D. The Intermediate Value Theorem in two
variables states that if f is continuous and D is connected (consists of one solid piece), then
f attains every value between m and M (i.e. the range of f is [m, M]). Use these facts to

[4] prove that there exists a point (zg, o) € D such that

//D f(z,y) dA = f(z0,yo) Area(D).
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