
University of Notre Dame Math 20550 - Calculus III

Integral Review Worksheet

All of the following questions use one of the following: (1) fundamental theorem of line

integrals, (2) Green’s Theorem, (3) Stokes’ Theorem, or (4) the Divergence Theorem. Start

by figuring out which theorem applies to each problem and how you would use the theorem

to compute the integral, then worry about actually computing the integrals.

Question 1. Let S be the surface defined as z = 4 � 4x2 � y2 with z � 0 and oriented

upward. Let F = hx� y, x+ y, zexyi. Compute

ZZ

S

(r⇥ F) · dS.

Question 2. Evaluate
Z

C

(y3 + cosx)dx+ (sin y + z2)dy + x dz

where C is the closed curve parametrized by r(t) = hcos t, sin t, sin 2ti. (Hint: the curve C
lies on the surface z = 2xy.)

Question 3. Evaluate

I

C

(x4y5 � 2y)dx+ (3x+ x5y4)dy where C is the curve below

Question 4. Calculate the work done by the vector field F = h4y � 3x, x� 4yi on a particle
as the particle moves counterclockwise once around the ellipse x2

+ 4y2 = 4.
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Question 5. Compute

Z

C

F · dr where

F =
⌦
(2x+ z) cos(x2

+ xz),�(z + 1) sin(y + yz), x cos(x2
+ xz)� y sin(y + yz)

↵

and C is parametrized by r(t) =
⌦
t3, t2, ⇡t� sin

⇡t
2

↵
, 0  t  1.

Question 6. Compute the flux of F = xyzj across the cylinder with lateral surface x2
+y2 =

4, top z = 5, and bottom z = 0, and outward orientation.

Question 7. Compute

ZZ

S

curl F · dS, where F = h4xy + z2, 2x2
+ 6yz, 2xzi and S is the

closed surface in the first octant bounded by the coordinates planes, x = 4, and z = 9 � y2,
given outward orientation.

Question 8. Compute

I

C

(y�x)dx+(2x� y)dy where C is the boundary of the region lying

inside the rectangle bounded by x = �5, x = 5, y = �3, and y = 3, and outside the square
bounded by x = �1, x = 1, y = �1, and y = 1.

Question 9. Evaluate

Z

C

(x2
+ y2)dx + 2xy dy where C is parametrized by r(t) = t3i + t2j,

0  t  2.

Question 10. Find the flux of F = xi+ y2j� 2yzk across the surface which is the boundary
of the region bounded by z =

p
36� x2 � y2 and z = 0, with outward orientation.

Question 11. Let S be the surface described by z = e1�x2�y2, z � 1, oriented with upward
normals. Let F = hx, y, 2� 2zi and compute the flux of F across S.
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Question 12. Compute

Z

C

rf · dr where a contour plot of f is provided below and C is the

curve drawn which starts at A and ends at B.


