
Exam A Solutions Math 210, Spring 2018, Carleton College

A. [This is an easier version of page 1063 #54. I will omit the drawing, but you should not.]

The region of integration is like a curvy pyramid with its vertex at the origin and its base along

the y = 2 plane. The five vertices are at (0, 0, 0), (8, 2, 0), (0, 2, 0), (8, 2, 4), and (0, 2, 4). The

desired integral is ∫ 4

0

∫ 2

√
z

∫ y3

0
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Integration by parts tells us that∫
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Therefore the triple integral is
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= πK.

(We have used the fact that e−ρ
2

is an even function of ρ, the definition of K, and L’Hopital’s

Rule.)

[Bonus problem: Working in Cartesian coordinates, argue that the value of the triple integral

is K3. Then deduce the value of K.]

C. Because ~r(t) =
〈
1
2 t

2,
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, we have ~r′(t) = 〈t,
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√
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√
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because t ≥ 0. Then the arc length is∫ 1
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D. [This is a slightly easier version of page 1149 #9.] The vector field is not conservative (why?),

so we cannot use the fundamental theorem of calculus for line integrals. Also, the curve is not

closed, so we cannot use Green’s theorem. So we proceed by brute force. The work is∫ 1
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E. [This is a slightly harder version of page 1149 #16. I urge you to draw C and the region that

it encloses.] Let D be the triangular region enclosed by C. By Green’s theorem,∫
C
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〉
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=
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