Mathematical Modeling MA3067-* Midterm
National Central University, Nov. 09, 2022
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() +7z'(t) + kz(t) =0, z(0) = 70,2'(0) = 1 .

Problem 3. Evaluate the line integral § 22y? dz +zy dy, where C consists of the arc of the parabola
c

y = z? from (0,0) to (1,1) and the line segments from (1, 1) to (0, 1) and from (0, 1) to (0, 0), oriented

counterclockwise, by
(1) (15pts) computing the line integral directly, and

(2) (15pts) computing the line integral by Green’s Theorem.
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Problem 4. Let D be the region bounded by the parabolic cylinder z = 1 — 22 and the planes z = 0,
y =0, and y + z = 2 (see Figure E), and N is the outward-pointing normal on X.

Figure 2: The region D in Problem H

Let F: D — R? be a vector field given by
F(z,y,2) = zyi+ (* + ) j+ z cos yk .
Complete the following.

(1) (15pts) Find the surface integral F-NdS, where X; is the non-planar ( 22T & ) part of X
P

(7% 5, £ 46 & 06 ) .

(2) (15pts) Use the divergence theorem to evaluate the surface integral f F-Nds.
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