
Name:
M344: Calculus III (Su.19)
Final Exam, part II
Friday, 26 July 2019

Instructions. Complete all problems, showing enough work. All work must be done on this
paper. You may use two 3×5 in2 index cards of your own hand-written notes, but you may not
use any electronic devices.

Each question is worth 20 points.

1. Use a double or triple integral to compute the volume of the part of the cone

z2 = 9(x2 + y2)

that is bounded between the planes z = 0 and z = 3.

1



2. Let C be the curve of intersection of the plane

z −2x −3y = 0

and the cylinder
x2 + y2 = 9,

and let F(x, y, z) = 〈
z, y, x

〉
. Use your favorite method to compute the path integral∫

C
F ·dr.

2



3. Consider the vector field F(x, y, z) = 〈
x, y, z

〉
. Use your favorite method to compute the

flux,
∫∫

S F ·dS, where S is the surface of the solid bounded by the upper half sphere

z = 3+
√

1−x2 − y2,

the cylinder
x2 + y2 = 1,

and the disk
x2 + y2 ≤ 1, z = 0.
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4. Show that F is a conservative vector field and use this fact to evaluate the path integral,∫
C

F ·dr. 
F = (4x3 y2 −2x y3)i+ (2x4 y −3x2 y2 +4y3)j,

C : r(t ) = (t + sin(πt ))i+ (2t +cos(πt ))j, 0 ≤ t ≤ 1.
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5. The plane y = 1 cuts the sphere x2 + y2 + z2 = 4 into two pieces. Compute the surface
area of the smaller piece.
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