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SYLLABUS FOR SM221
SPRING SEMESTER 2011 - 2012

TeXT: CALCULUS, Early Transcendentals, 7e by James Stewart
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Review

Gateway Quiz and
Review

Arc length and line
integrals of scalar
functions

Motion in Space

Motion in Space

Functions of
Several Variables

Partial Derivatives

Partial Derivatives

Tangent Planes and
Linear
Approximation

The Chain Rule

Directional
Derivatives and the
Gradient

Directional
Derivatives and the
Gradient

Maximum and
Minimum Values

Maximum and
Minimum Values

REVIEW
REVIEW
TEST1

ASSIGNMENT

p.790: 31,33; p.798: 25,29; p.806:
39,49; p.814: 19,27, p.824: 9, 25,27
Set up WebAssign account

p.846: 17; p.852: 5

p.860: 1,2,12,65;
p.1072: 3,9,10

p.870: 10,16,17(a),18(a),22,23
Read Ex. 5 p. 864
p.870: 24,26,27,45

p.888:
1,2,9,13,15,25,29,35,36,37,53,54

p.911: 3,10,11,15,19,31,33,39,53
Reading: Partial Differential Equations
pp. 908-9

p.911: 61,67,73,75,77,82,88,90

p.922: 6,15(see Thm 8),
21,22,24,34,39

p.930: 5,7,13,15,21,35,39,40,49

p.943: 1,9,11,17,20,21,33,34

p.943: 5,32,38,42,43,54
Proof of Theorem 15*

p.953: 1,3,9,12,16

p.953: 19,41 51
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Application — Mass
and Center of Mass
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Triple Integrals

Triple Integrals in
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Coordinates
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Spherical
Coordinates
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Vector Fields

Line Integrals of
vector fields

Line Integrals -
applications

The Fundamental
Theorem for Line
Integrals
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Theorem for Line
Integrals

p.981:

1o

9,12,

&
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p.987: 3,7,13,17,23,25,35,37

p.995: 3,5,9,21,22,26,27

p.995: 30,47,49,51,60,63,67

p.662: 7,9,17,22,25;
p.995:1,5,9,11,17,22,25

p.995: 23,24,30,31,36
Derive r dr d6* (see also 16.7 Eq. 2)

p.1012:1,7,11,12,13
p.1016: 9,14,15,18
p.1016: 19,23,33,41,42,54

p.1031: 1,5,6,7,17, 21,23,25,27,30
p.1037: 1,3,5,6,9,18,22,30

p.1037: 11,17,20,23,29,35,39

p.1061:1,5,11,13,15,18,22,25,26,29,34
Read Ex.s 3, 4, and 5, pp. 1059 - 60

p.1072: 5,13,15,17,19,29

p.1072: 32(a),33,41,42,51,52

p.1082: 29,31,33,35

Reading: open, connected, and simply-
connected regions, simple curves pp.
1077-8

p.1082: 1,2,3,5,7,9,15,30
Read Ex. 1 p. 1076
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Problems in bold and underlined are WebAssign.
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The Fundamental
theorem for Line
Integrals

Green’s Theorem

Green’s Theorem

Curl and
Divergence

REVIEW
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Parametric
Surfaces

Parametric
Surfaces

Surface Integrals of
Scalar Functions

Surface Integrals of
Vector Fields

Surface Integrals of
Vector Fields
Stokes’ Theorem
Stokes’ Theorem
Stokes’ Theorem

The Divergence
Theorem

The Divergence
Theorem
REVIEW
REVIEW

TEST 4

COURSE REVIEW
COURSE REVIEW

p.1082: 11,13,19,23,24,25,36

p.1089:1,5,6,9,11

p.1089: 13,17,18,19
p.1097:1,5,7,9,11,12,14,15,17,21,22;
Theorem 3, p. 1092*

Reading: irrotational and
incompressible flows, pp. 1094 — 5,
vector forms of Green’s Thm pp.
1096-7

p.1109: 3,13,19,21,24,25,33,37

p.1109: 23,26,41,44,45,48;

p.1120: 7,9,15,19,40
Derive r dr d6 using Eq. 2*

p.1120: 23,25,28,29
Read Oriented Surfaces pp. 1115-6

p.1120: 27,31,45,47,49
Reading: Gauss’ Law, heat flow, Ex. 6
pp. 1119-20

Reading: circulation pp. 11125-6
p.1127: 1,2,3,5,9
p.1127:7,10,15,17,18

p.1133: 1,5,7,11,12,13
Reading: Ex. 3 p. 1132, sources and
sinks p. 1133

p.1133: 17,18,19,22

* Indicates a proof which may be on the final exam (see Notes, item 9 below).

Course coordinator: Assoc. Prof. C. Melles cgg@usna.edu
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NOTES

1. The value you get out of this course is proportional to the effort you put into it. Keep
in mind that the primary goal (and your responsibility) is not just doing the problems, but
rather understanding the material. Exercises that ask for verbal explanations should be
answered in complete sentences. Suggestions on how to study mathematics may be found
on pp. 8 — 10 of the Academic Center’s Academic Success Handbook.

2. Objectives of SM221, Calculus I11:

a. Use vectors to explain the algebra and geometry of multidimensional space.

b. Use vector-valued functions to describe curves, surfaces, and motion in space.

c. Apply functions of several variables, their derivatives, and their integrals to a variety of
geometric and physical problems.

d. Explore vector fields, line integrals, surface integrals, and some of their applications.

3. An electronic copy of the syllabus as well as practice exams and other information may
be found on the Math Department Courses web page at
http://www.usna.edu/MathDept/website/courses.html

4. Classes on Tuesday, 10 January 2012 will follow a Monday schedule. Classes on
Friday, 09 March will follow an early schedule. The last day of classes is Tuesday 01
May. There is a review and study day scheduled for Wednesday 02 May. There are 59
class days in both the MWRF schedule and the MTWF schedule. The final exam period
is 03 May - 10 May.

5. WebAssign homework assignments for this course are available at
https://www.webassign.net/login.html Your instructor can provide you with a class key.
Problems in WebAssign are indicated in the syllabus by underlined bold numbers. Since
not every topic is covered in WebAssign, you should also look at the supplementary text
homework problems and reading, indicated in regular font.

6. Calculus 11l is very geometric in nature. Almost every concept in this course has a
corresponding visualization. There will be assignments and questions on the final exam
for which use of a graphing calculator will be essential. At the same time, sketching
graphs and performing simple computations by hand is extremely important. There will
be questions on the final exam for which the use of calculators is not allowed. More
details on the final exam will be available later in the semester.

a. All students in this course are expected to have a calculator like the TI-Nspire or
Voyage 200 which can graph and do symbolic calculations. Guidebooks for the TI-
Nspire calculator are available at
http://education.ti.com/calculators/downloads/US/#Guidebooks A guidebook for the
Voyage 200 is available at
http://education.ti.com/guidebooks/graphing/89ti/\Voyage200Guidebook_Part2_EN.pdf



http://www.usna.edu/MathDept/website/courses.html
https://www.webassign.net/login.html
http://education.ti.com/calculators/downloads/US/%23Guidebooks
http://education.ti.com/guidebooks/graphing/89ti/Voyage200Guidebook_Part2_EN.pdf

b. The software programs Mathematica and DPGraph are available for graphing in three
dimensions and may be downloaded from the IRC Software Downloads web page.

7. a. If you would like help in the course, contact your instructor for extra instruction.

b. Also try the Math Lab in CH130. It is staffed all six periods every class day with
instructors who should be able to answer your questions.

c. The Midshipman Group Study Program (MGSP) will be available evenings from
Sunday through Thursday. Upper-class midshipmen will help you work on Calculus 111 in
groups. More information will be available early in the semester.

8. There will be a gateway quiz on Calculus Il material. Use of calculators will not be
allowed on the quiz. Students must answer at least 9 out of 10 problems correctly to
receive credit for the gateway quiz. Retests, using similar versions of the quiz are
allowed. No more than one gateway quiz may be taken per day.

9. One final exam problem will require you to write a short proof. The problem will be
one of the following:

a. Prove Theorem 15 (Section 14.6, p. 939 of text): If f is a differentiable function of
two or three variables and u is a unit vector, the maximum value of the directional
derivative of f in the direction of w is |Vf(x)| and it occurs when w is in the direction of

VF(x).

Hint: Use the geometric formula for the dot product: a - b = |a||b| cos 8 where 8 is the
angle between a and b.

b. Derive the formula r dr d@ for the element of area for double integrals in polar
coordinates.

Hint: We can derive this formula using the method of 16.7, Equation 2 on p. 1111. Let S
be the xy-plane, parametrized as

r(r,0) = (rcos@,rsin@,0), where r > 0. The element of area for S is given by

dS = |r, X ry|ldr d6. Calculate r, and gy and show that |r, X ry| = 7.

c. Prove that if F is a conservative vector field whose components have continuous first-
order derivatives, then curl F = 0.

Hint: See Theorem 3, p. 1092, Section 16.5.

10. Your instructor may modify the schedule and list of problems.



