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Math 344 ... Exam 4

0) Exam Start Time:

0) MyWSUid and Name:

1) Evaluate the Line Integral
�
C
(1 + x2y)ds, where C is given by r(t) = �sin(t), cos(t)� for t = 0

to t = π.
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2) Evaluate the Line Integral of a Vector Field
�
C
F · dr where F (x, y, z) = �xy, yz, zx� and C is

the space curve r(t) = �t, t2, t3� from t = 0 to t = 1.

2



3) Evaluate
�
C
F · dr where F (x, y) = �x2y3, x3y2� and C is r(t) = �t3 − 2t, t3 + 2t� from t = 0 to

t = 1 by using the Fundamental Theorem for Line Integrals.
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4) Use Green’s Theorem to evaluate the Line Integral (you do not have to integrate it by hand) ...

�

C

�
x2y3,

�
y + x2

�
· dr

where C is the closed curve from the points (0,0) to (1,0) to (1,3) and then back to (0,0).

5) Use Green’s Theorem to setup three different Line Integrals that would evaluate the Double
Integral ... ��

D

(1)dA

where D is the ellipse x2/a2+y2/b2 = 1 with parametric equations x = a cos(t) and y = b sin(t)
with t = 0 to t = 2π. DO NOT SOLVE the Line Integrals.
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6) Calculate the curl of F (x, y, z) = �xz, xyz,−y2�

7) Calculate the divergence F (x, y, z) = �xz − tan(y), xyz + cos(x),−y2 + tanh(xy)�
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8) Setup the Double Integral to evaluate the Surface Integral
��

S
F · dS for the vector field

F (x, y, z) = �z, y, x� and S is the helicoid r(u, v) = �u cos(v), u sin(v), v�, 0 � u � 1, 0 � v � π.
DO NOT SOLVE the integral.
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9) Setup the four integrals to find the center of mass of the portion of the sphere x2 + y2 + z2 = 4
in the first octant. Choose your own density function for this problem.
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10) In the heat flow example 6 on page 1172 of the textbook many steps are left out of the text. Do
the entire example filling in all the extra work left to the student (taking partials, taking gradients,
finding the normal, explaining all equalities, etc).
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11) Do problem 8 on page 1179 of the textbook.
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12) Redo the divergence theorem example 2 on page 1183 of the textbook using the the vector
field �sin(yz), yz + ez, z2 + xy3� rather than the one given in the textbook’s example.
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