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bj ectives/ Learning Qutcone(s)/ Maj or Topics
A CGeneral Course bjective:

Students wll learn to correctly conprehend, use, and
mani pul ate the synbols, ideas, and |anguage of El enentary
Single Variable Differential Cal cul us using spoken and witten
English. ldeally this should be done in such a fashion as to
i ncrease the depth of understanding of the student regarding
t he behaviors of the al gebraic and transcendental functions
that the student had previously encountered in prerequisite
courses together with a significant nmastery of mathematica
t echni ques.

B. Maj or Topi cs/ Desired Learning Qutcones:
i Topi c: Limts
Desired Learni ng Qut cones:

By the end of the course, the student wl|

(a) understand the various sorts of limts graphically;

(b) know the basic elenentary limts and how to use the theorem
that deals with the arithnetic of limts

(c) know how to transform sinple indetermnate formlimts to
determ ne whether the Iimt exists, and if it does, what its val ue
is;

(d) be able to use the squeeze theoremto determ ne the val ue of
S

inple indetermnate limts;

(e) know the 'hard indetermnate trig limts involving sine,
cosine, and tangent and be able to use them appropriately;

(f) be able to correctly wite the epsilon-delta definition for
the two-sided imt and at the very least, use this definition to
prove assertions concerning the limts of sinple |linear functions;
(g) know and be able to apply the various forns of L Hopital’s
rule to evaluate indetermnate limt forns;



ii. Topic: Continuity
Desired Learni ng Qut cones:

By the end of the course, the student wl|
(a) be able to wite the definition for continuity at a point and
be able to determne whether a function is continuous at a
particul ar point;
(b) understand what it neans for a function to be continuous on an
i nterval
(c) understand the relationship between the continuity of a
function and the continuity of its inverse, if the function has an
i nverse;
(d) know the Internedi ate Value Theorem and be able to use it to
prove that a continuous function assunes a particular value wthin
a certain interval; [This may very from text to text. In its
sinplest formit is this: If f is a continuous function defined on
a closed interval [a,b] and f(a)f(b) <0, then there is a nunber c
in[a bl with f(c) = 0.
(e) know and be able to use the Extrene Value Theorem [In its

simplest formthis asserts the foll ow ng: If f is a continuous
function defined on a closed interval [a,b], then f assunes both
its maximum and mninum values on the interval [a,Db]. I n

particular, the inportance of satisfying the hypotheses nust be
recognized when wusing the theorem in conjunction wth the
derivative to find the extrene values of sinple functions. The
student shoul d understand how nmuch this theoremsinplifies the task
of finding absolute extrena.]

iii. Topic: The Derivative
Desired Learni ng Qut cones:

By the end of the course, the student wl|
(a) know the definition of the derivative as a limt in several
equi val ent forns;
(b) be able to use the definition to conpute the first derivative
of very sinple polynomals, rational functions, and algebraic
functi ons.
(c) understand the standard interpretations of the derivative
geonetrically and physically;
(d) know and be able to apply appropriately the standard t heorens
dealing with the derivatives of suns, products, quotients, and
conpositions in conputing derivatives;
(e) be able to deal wth the derivatives of sinple piecew se
defined functions;
(f) know the derivatives of the basic trigononetric, |ogarithmc,
exponential, and inverse trigononetric functions;
(g) know the definition of the differential and its connection
with the first derivative, its geonetric interpretation, and how
to apply it to do sinple approxi mations.



iv. Topic: Function Properties Loosely Associated
wi th the Mean Val ue Theorem

Desired Learni ng Qut cones:

By the end of the course, the student w ||
(a) understand what it nmeans for a function to be increasing,
decreasing, or constant on an interval graphically;
(b) understand and be able to apply the theorem providing a
sufficient condition, interns of the sign of the first derivative,
for a function to be increasing, decreasing, or constant on an
i nt erval
(c) understand the definition of concavity for differentiable
functions in ternms of their graphs;
(d) understand and be able to apply the theorem providing a
sufficient condition, in terns of the sign of the second
derivative, for a function to be concave up or down on an interval;
(e) wunderstand the definition of aninflection point; [This varies
fromtext to text. Nevertheless, the student nust know that the
vani shing of the second derivative at a point is not sufficient.]
(f) understand relative extrema graphically;
(9) know the definition of critical point, and be able to
di stingui sh between critical points and inflection points;
(h) know and be able to use the theorem providing a necessary
condition, given in terns of the first derivative, for a function
to have a relative extrenun
(i) know and be able to use the first and second derivative tests
for relative extremn; [They nust also clearly understand the
[imtations of the second derivative test.]
(j) be able to use the information from the first derivative,
second derivative, and limt behavior to sketch sinple polynom als
and rational functions.
(k) clearly understand the difference between a rel ative or | ocal
extremum and an absolute extrenmumy [This should include graphic
interpretation.]
(1) understand that every absolute extremum is a relative
extremum but not conversely;
(m be able to obtain the extrene value(s) for sinple functions by
using the derivative and appropriate limt behavior to analyze the
behavior of the function in question in situations where the
extrenme val ue theoremdoes not apply; [In particular, the student
shoul d recogni ze when the 'one relative extrenmuni theorem applies
and use it appropriately.]
(n) know and be able to apply the various forns of L Hopital’s
rule to evaluate indetermnate limt fornms;



iv. Topic: Sinpl e Applications of the Derivative
Desired Learni ng Qut cones:

By the end of the course, the student wl|
(a) be able to solve sinple related rates problem
(b) be able to do elenentary max-mn word problens; [This neans
being able to obtain the function to be optimzed and an
appropriate domain. Then doing the analysis of the function, and
finally, interpreting the results correctly.]

V. Topi c: The Antiderivative or Indefinite |Integral
Desired Learni ng Qut cones:

By the end of the course, the student wl|
(a) be able to wite the definition for an antiderivative for a
function. [Yes, this is a question of correct use of |anguage and
not ati on. ]
(b) understand that an antiderivative is a solution to a very
sinple sort of differential equation; [As a consequence, students
shoul d be able to solve very sinple initial value problens.]
(c) be able to show that there is an antiderivative equation
correspondi ng to each derivative equation; [In doing this, notation
nmust be used correctly.]
(d) be able to use the linearity properties of the antiderivative
to evaluate |inear conbinations of 'sinple functions, ones whose
antiderivatives they should know verbatim
(e) know the antiderivatives of sufficiently many of the
el ementary functions; [These include power functions, certain of
the trigononetric functions and their inverses, exponential and
| ogarithmc functions.]
(f) be able to recognize when it is appropriate to perform an
el ementary u-substitution to eval uate an anti derivative and be abl e
to do so correctly.

vi. Topic: Paranetri c Equations
Desired Learni ng Qutcones:

By the end of the course, the student wl|
(a) be able to sketch sinple paranetric equations by elimnating
the paraneter. [ This includes appropriate use of trigononetric
identities.]
(b) understand the definition of the snoothness of a curve defi ned
by a set of paranetric equations.
(c) know the relationship between the slope of a line tangent to
t he graph of a curve defined by paranetric equations and the first
derivatives of the component functions.
(d) be able to conmpute the second derivative of y with respect to
X in order to deal with the concavity of the curve defined by the
paranmetric equations x = f(t) and y = g(t), say.



1. Textbook(s)
Either of the following is acceptable:

A Cal culus, Early Transcendentals, 8th Edition
[ Har dcover ]
by Howard Anton, Irl Bivens, and Stephen Davis
publ i shed by John Wley & Sons Inc.

B. Single Variable Calculus, Early Transcendentals, 8th
Edition [Ei ther Hardcover or Paperback]
by Howard Anton, Irl Bivens, and Stephen Davis
publ i shed by John Wley & Sons Inc.

L1l The specific sections of the text that are to be covered
are as foll ows:

Chapter 1: 1.1, 1.3 through 1.6, 1.8 [Omt 1.2 and 1.7.]

Chapter 2: 2.1 through 2.6 [All sections.]

Chapter 3: 3.1 through 3.8 [All sections.]

Chapter 4: 4.1 through 4.4 [AIl sections.]

Chapter 5: 5.1 through 5.5, and 5.7 [Omt 5.6 and 5.8. If tine
is a problem skip 5.3, too.]

Chapter 6: 6.2, 6.3 [The material that depends on the definite
integral is to be avoided.]

Chapter 11: 11.2 [Section 1.8 should be done i medi ately prior
to 11.2. The material that deals with the arc |l ength
and uses the definite integral nust be omtted.]

Not es: (1) Read Calculus 11, Cal culus I, Precal cul us,

Trigononmetry, and Al gebra Instructors: Policies for these courses.
Pay attention to the issue of pacing.

(2) You shoul d give the equivalent of at | east three 1.67
hour exanms and a conprehensive two hour final exam To cover the
syl labus, it is essential that you |l ecture on nore than one section
in a class period whenever it is reasonabl e and possible to do so.
The suggested pacing provides for twenty-four |ectures and | eaves
five classes for exans or tests and reviewin a 29 cl ass senester.
If you are dealing with a term having 27 or 26 classes, plan on
omtting 1.8, 11.2 and possibly 5. 3.

[ Section 5.3 deals with the graphing of nore conplicated rational
and al gebraic functions.] [Keep in mnd that we frequently | ose
cl ass days during hurricane season. |

(3) Sonme suggestions on how to cover the relevant
sections in Anton’s 8th are provided in the docunent, ant 8how2. pdf,
"How to Use Anton’s 8'"," which may be found on the course
coordinator’s web site. This is based on the course coordinator’s
use of earlier editions of the Anton text.



