
Math 2130: Prelim II (April 13, 2015)

Your Name: Your Netid:

Your Section Number and/or Time:

This exam has 8 pages with 5 problems adding up to 100 points.
You have 50 minutes.
If you need extra space, you can use the other side of each page or the last
mostly blank page.
No calculators or books are allowed.

Please show all of your work (including the intermediate steps). Writing
clearly and legibly will improve your chances of receiving the maximum credit
that your solution deserves. Good luck!

Problem # Max pts Earned

1 20
2 20
3 20
4 20
5 20

Total 100

Academic Integrity is expected of all students of Cornell University at all
times, whether in presence or absence of members of the faculty.

Understanding this, I declare I shall not give, use, or receive unauthorized
aid in this examination.

Signature of the Student:
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Unless specifically requested, answers on this exam NEED NOT
be simplified or completely numerical. Arithmetic expressions are
fine. Ordinarily, answers like

ln

(
10 + 2

5

)
,

3x2(x4 − 1)− 4x3(x3 + 1)

(x4 − 1)2
,

1

2

(
4x3
)

(x4 + 1).5

are completely acceptable.

Problem 1) (20 Points) Reverse the order of integration and use your new
integral to find the value of∫ 4

0

∫ 0

y
4
−1

e(x+1)2 dx dy.
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Problem 2) (20 Points) For

∫ 1

0

∫ √2−x2

x

dy dx,

2a) Sketch the region in the xy plane being integrated over:

2b) Express the double integral as a double integral in polar coordinates.

2c) Use your expression in part 2b to find the value of the integral.
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Problem 3) (20 Points) Consider the (solid) region in R3 between the
planes z = 8− y and z = 6 + y as well as above the triangle in the xy−plane
with vertices (0, 0, 0), (4, 0, 0), and (0, 4, 0). (We are viewing the positive z
axis as the “up” direction, and by “between” we are also referring to vertical
position.)

Let f(x, y, z) be a differentiable function within this region (though not nec-
essarily outside the region.) Set up as a sum of triple integrals the triple
integral of f(x, y, z) over this region. Include all limits of integration but do
not attempt to compute the value of the integral.
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Problem 4) (20 Points)
4a) Let the oriented curve C be the first quadrant (i.e. x ≥ 0 and y ≥ 0)
part of the circle x2 + y2 = 4 oriented so as to start at the point (0, 2) and
end at the point (2, 0).

Find the value of the line integral∫
C
−y dx + x dy.
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4b) Let C ′ be the straight line starting at (0, 2) and ending at (2, 0) with
orientation in this direction.

Find the value of the line integral∫
C′
−y dx + x dy.

4c) Use your results in parts a) and b), together with Green’s theorem to
find the area of the region between the curves C and C ′.
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Problem 5) (20 Points) Consider the region above the cone z =
√
x2 + y2

and below the sphere of radius 2 centered at the origin. (We are again viewing
the postive z axis as the “up” direction.)

Let f(x, y, z) be a differentiable function within this region (though not nec-
essarily outside the region.)

5a) Set up in cylindrical coordinates (r, θ, z) the triple integral of f(x, y, z)

over this region. Include all limits of integration but do not attempt to
compute the value of the integral.

5b) Set up in spherical coordinates (ρ, θ, φ) the triple integral of f(x, y, z)
over this region. Include all limits of integration but do not attempt to
compute the value of the integral.
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More space - Be sure and indicate clearly on the original problem page if
you are continuing some problem on this page.
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