CUQA-CULUM PROPOSAL COV

University-Wide Un rgradu

- A
moe —aa—

Mumber CLS;kQ
Aetion _/_-Z

Date -3 - ¥4

e _n_..‘...

Uacs

_CONTACT PERSON

I. TITLE/AUTHCR OF CHANGE
COURSZ/PROGRAM TITLE Ma /A4 -

te Curxricu

ER. SBEET
:1lum Committee

CL/cm@Jgu J@r 7¥V5m5 /CAewu3¢§j

DEPARTMENT MATHEMA TZ2CS

T oA BLo'sc Hioal

TI. THIS COURSE IS BEING PROPOSED FOR:
Course Approval Only
Course Zpproval and Liberal Studi
Liberal Studies Approval only
approved by the University Senat

III. APPROVALS

fﬁf;mx4_ §£&ﬂ£,¢w4%1//\«

ies 2pproval

(course previcusly has been

e)

tmenty Curzric Lumycémmittee

Cizl%{@,ﬁnﬁu/zuﬁ/a
At igper

cllege Dean*

DlIECtOI of L&Deral S;ud;es . P
(where applicable)

*Collegce Dean must
curriculum changes.
proposed change is consistent

(where appl

rovost
cable)

ovost before arprovi
e Dean indicates that th
range planning document

that all regquests for resources made as part of the proposal can
be met, and that the proposal has the suprort cf the university
administration.
IVv. TIMETABLE
Date Submitted Semester/Year to be Date to be published
to LSC implemented in zlog
to TUWUCC
r

Revised S/E8 [Attach remaining parts of

propcsal to this form.l]



LIBERAL STUDIES COURSE APPROVAL FORM

About this form: Use this form only if you wish to have a course inctuded {for Liberal Studies
credit. The form is intended to assist you in developing your course Lo meet the university's
Criteria for Liberal Studies, and to arrange your proposal ina standard order for consideration by .

* the LSCand the UWUCC. If you Rave quéstiohs; contact the Liberal Stugties Offices 333 Suttor Hatk:-
telephone, 357-5715. S

Do pot use this form for technical, professional. or pre-professicnal courses or lor remedial
courses, none of which is eligible for Liberal Studies. Do not use this form for sections of the
synthes§is course or Tor writing- intensive sections:-tifferent forms witt be-avaitabiefortheser———=——

PART 1. BASIC INFORMATION

A. For which category(ies) are you proposing the course? Check all
that apply.

LEARNING SKILLS

— FirstEnglish Composition Course
— Second English Composition Course
—Z__ Mathematics '

ENOWLEDGE AREAS

: Humaaities: History
Humaanities: Philosophy/Religious Studies
Bumaaities: Literature , .
— Fine Arts :
Natural Sciences: Laboratory Course
v~ Natural Sciences: Non-laboratory Course
Social Sciences
Health and Wellness
Non-Western Cultures
Liberal Studies Elective

B. Are you requesting regular or provisional approval for this course?

/

Regular ______ Provisional (limitations apply, see instructicas)
PUN Co S

C. During the transition from General Education to Liberal Studies,
should this course be listed as an approved substitute for a curreant
General Education course, th)s allowing it to meet any remaining
General Education needs? yes ne

If so, vhich General Education course(s)? ma /QZ f

Ls-1-—-5/33



.. . 2. Literacy--writing, reading, speaking, listening™ _

Liberal Studies Form — 2

ART II, WHICH LIBERAL STUDIES GOALS WILL YOUR COURS
MEEI? Check all that apply and attach an explanation.

- All Liberal Studies courses must contribute (o at least one of these géaJs; most will

meet more than one. As you check them off, please indicate whether you consider.

- thenr to be-primary or secondary goals of the course. [For example, 2 history course
might assume “historical consciousness” and “acquiring a body of knowledge” as its
primary goals, but it might also enhance inquiry skills or literacy or library skills.]
Keep in mind that no single course is expected to shoulder all by itself the
responsibility for meeting these goals; our work is supported and enbhanced by that
of our colleagues teaching other courses.

Primary Secoadary

A. Intellectual Skills and Modes of Thinking:
1. Inquiry, abstract logical thinking, critical 4
analysis, synthesis, decision making, and other
- aspects of the critical process.

.. 3. Understanding numerical data . ' o v

. Historical consciousness

4
5. Scientific inquiry
6

. Values (ethical mode of thinking or application
- of ethical perception)

7. Aesthetic mode of thinking

B. Acquiring a Body of Knowledge ar Under-
standing Essentizl to an Educated Person

Mo — e

- e = e -

-C. Understanding the lfhysig:xl Nature of

Human Beings

"D. Certain Collstsral Skills:

1. Use of the library

2. Use of computing technoalogy v’




ADDENDUM TO LIBERAL STUDIES PROPOSALS: PART II

A,

B.

The Liberal Studies Goals met by the Calculus Courses MA 121, MA 122,
M4 123, MA 124, and MA 127 are:

Intellectual Skills and Modes of Thinking:

3.

4.

6.

Inquiry, abstract logical thinking, critical analysis,
synthesis, decision making, and other aspects of the

critical process is a primary goal of the course. It

is apparent that the study of Mathematics requires that the
student learn to apply the pattern of using these categories
to collect data, clearly state the problem under study, apply
the methods known to affect a solution to the problem, and then
to analyze and interpret the resulting solution.
Literacy-writing, reading, speaking, listening, is a secondary
goal of this course. All of these areas can be applied and
improved during a course of study in mathematics. Reading

- skills are absolutely necessary for a clear understanding of

the material; the writing of solutions to mathematical prob-
lems requires clarity of mind and organization of thought;

the requirement of discussing mathematics in the classroom
shows the student the importance of clear patterns of thinking
and of the expression of those thoughts orally; and listening
skills are very important in the understanding of mathematics.
These skills can be improved through the writing of tests and of
assigned papers, through the oral response to classroom
questions, and through the reading of assignments.
Understanding numerical data is a primary goal of this course.
No data is meaningful without interpretation and the study of
mathematics attempts to train the student in the methods and
skills needed to interpret data correctly.

Historical consciousness is a secondary goal. Students should
have some awareness of the historical significance of the

role of mathematics in the development of western and other
civilizations and its importance in contemporary technological
times.

Scientific inquiry is a secondary goal. Students should be made
aware of the importance of mathematical logic and the role it
plays in scientific inquiry and problem solving techniques used
throughout science. In additiom, students should be made aware
that mathematics is the language of science and discovery.
Aesthetic mode of thinking is a secondary goal. Mathematics to
mathematicians and other users is a beautiful art form for
communication. An effort should be made to develop in the
student a sense of this beauty and an appreciation for its
power and utility.

Acquiring a Body of Knowledge or Understanding Essential to an
Educated Person:

Secondary Goal

Although specific mastery of mathematics is not required of all

students, it is important that all students taking mathematics in any



form develop a sense of the importance of mathematics to society. In
addition, the course of Study should develop in the student a feeling
of confidence in their own ability to use the mathematical skills
that have been learned in their particular mathematics course.

Certain Collateral Skills:

2. Use of computing technology is a Secondary goal. Students need
to be aware of the technology available in computing whether
that technology be computers or calculators and, where possible,
exposed to such even if only briefly.
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Liberal Studies Form — 3

PART I DOES YOUR COURSE ME E AT
LIBERAL STUDIES? Please attach answers to taese questions.

A. If this is a multiple-section, multiple-instructor course, there shouild be a basic

equivalency (though not necessarily uniformity) among the sections in such
things as objectives, content, assignmeats, and evaluation. Note: this should not
be interpreted to mean that all professors must make the same assignments or
teach the same way; departments are encouraged to develop their courses o
allow the flexibility which contributes to imaginative, committed teaching and
capitalizes on the streangths of individual faculty.

What are the strategies that your department will use to assure that
basic equivalency exists? Examples might be the establishment of
departmental guidelines, assigament of repsonsibility to a coordinating
committee, exchange and discussion of individual instructor syllabi. periodic
meetings amon g instructors, etc.

/. .B. - Liberal Studies courses must include the perspectives and contributions of ethnic
. and racial minorities and of women wherever appropriate to the subject matter.

Zif.your attached syilsbus daes not make explicit that the course

. ::.--mests this critsrion, please sppend an explanation of how it will.

C. . Liberal Studies courses must require the reading and use by students of at least

one. but preferably more, substantial works of fiction or nonfiction (as

" _distinguished from textbooks, anthologies, workbooks, or manuals). Your

attached syllabus must make explicit that the .course meets this
criterion.

~ [The only exception is for courses whose primary pixpose is the development of higher level

: “quantitative skills; such courses ire eacoucaged 10 include Tuch teading, but are nol
coezznone =z os=-gxpected 10 do SO at the expense of other course cbiectives. 1If yeu are exercising this

— ——axceptive; please justify here.]

If this is an introductory course intended for a general student audience, it

" _should be designed to reflect the reality that it may well be the only formal

college instruction these students will have in that discipline, instead of being
designed as the first course in a major sequence. That is. it should introduce the
discipline to students rather than introduce studeats into the discipline. If this
is such an introductory course, hev is it differcat frem what is
provided for boginning majors?



PART III (MA 124)

A. There will be a common syllabi of topics that should be covered by
each instructor teaching this course. Such common syllabi should include
but not be limited to topics which introduce the student to deductive
reasoning, develop in the student problem solving skills, and enable the
student not only to understand the underlying principles of formulae but
also to have the ability to use and interpret numerical data.

B. Whenever appropriate, 1nformat10n will be 1ntroduced into the
classroom discussion which will reflect the contributions made to

mathemat ics—by-women—and-by-racialmimorities:

C.— Two.readings-will be-assigned-during-the -course.—The-student-is——————c——

required to respond to each assignment in writing. The purpose of the
writing is for each student to formulate and express his/her
interpretation and.:impression of the reading. A reading list for this
course is as follows:

(1) "The Problems of Mathematlcs" by Ian Stewart. e e

(2) "The Role of Mathematics in Science" by Shiffer and Bowden.

(3) "Did You Say Mathematics?" by Ya Khurgin.

(4) "World of Mathem,atics"™ by Newman.

(5) "Mathematics in Western Culture" by Kline.

(6) "Mathematics and the Physical World" by Kline.

(7) "Women in Mathematics" by Osen.

(8) "Mathematics Today" by Steen.

D. The thrust of .MA 124 is to develop in the student whose major is a
natural science an awareness of and an appreciation for the power and
usefulness of differential and integral calculus and its important role
both in the history of mathematics and in a technological society, In
particular, it should prepare the student for the further study of other
mathematics courses. A partial list of topics that would be appropriate
for this course would include the calculus applied to logarithmic and
exponential functions; techniques of integration; indeterminate forms and
improper integrals; sequence and series; parametric equations and polar
coordinates; vectors and 3-space; differential calculus of functions of
several varlables and multiple integrals. These topics would provide the
course with a sultable mathematical strata that would improve the
mathematical maturity of students to the point where they would be
prepared to enroll in other mathematics courses which require calculus as
a prerequisite. Additionally, this course would enable the student to
develop confidence in handling numerical problems, would present the
student with an opportunity to develop an appreciation for mathematics,
and would allow the introduction to students of hand held calculators and
possibly computers.

E. {#2.- The very nature of mathematical study requires that problems
be clearly analyzed and defined, that solutions be generated
for such problems, and that an interpretation be assigned to
each possible solution in order that a correct choice may be
made.
#Y4.- Mathematics is exactly the art of creative thinking. One moves
from the collection of data to the definition of the problem to



the abstract generalization in which a solution or solutions are
constructed to the interpretation of the solution or solutions
to the application of the solution(s). This process requires one
to recognize creativity and to engage in creative thinking.

#5.- One is constantly exposed to information which needs the
principles of mathematics for proper interpretation. Skills
mastered in this course can last one a life time.




ADDENDUM TO LIBERAL STUDIES PROPOSALS: PART III

mathematics by women and by minorities. Particular attention will be given
to the following areas as they relate to this topic:

2.

The classroom discussion will be sensitive to gender
balancing with respect to language.

Quizzes, tests, examinations, and any other written
information distributed to the students will be sensitive
to gender balancing, especially in problem construction,
and to minorities whenever possible.

Specific names and contributions made by women and other
members of minority groups will be discussed in the class-
room when the discussion of such is germain to the material
being studied. It should be noted though that mathematics
has been the domain of the male throughout history and only
in recent time has there been numbers of women involved.

Even today, there are too few women in the field of mathe-
matics. :



Liberal tudies Form — 4

E. The Liberal Studies Criteria indicate six ways in which all courses should
coatribute to students' abilities. To which of the six will your course
contribute? Checck all that apply and attach an explanation.

— 1. Confroatthe major ethical issues which pertain to the subject matter;
realize that although “suspended judgment”™ is a necessity of
intellectual inquiry, one cannot live forever in suspension; aad make
ethical choices and take responsibility for them.

vl

- 2. Define and analyze problems, frame questions, evaluate available

solutions, and make choices

— 3. Communicate knowledge and exchange ideas by various forms of
expression, in most cases writing and speaking.

_/_ 4. Recognize creativity and engage in creative thinking.

-t_/. S. Continue learning even after the completion of their -formal

: education.
— 6. Recognize relationships between what'is being studied and current
ey mmerse rissues, thoughts, institutions, and/or eveants.
A IV. DO OUR_COURSE ME THE I FOR TH
CURR UM CATEGORY IN WHI ITISTOB ?

Fach curriculum category has its own set of specific criteria in addition to those

generally applicable. The LSC provides copies of these criteria arranged in a

~ convenient, check-list format which you can mark off appropriately and inciude

.= .—--~--"- with your proposal. The sttached syllabus should indicate how your course

: - meets each criterion you check. If it dees not de se explicitly, please
attach an explanation. .

i




CHECK LIST -- MATHEMAHG
(Learaing Skills Area)

Mathematics Criteria which the Course must meet:
Introduce students to deductive reasoning
Develop in the student problem solving techpiques appropriate for the course.

Enable the student to understand the underlying principles of formulas.. --. . -

I\ |\ |\ |\

Enable the student to use and interpretaumerical information. - - "7 “T T 7T T

exther .

= o

A Mat.hemaucs courses thax develop sxgnﬁca.nt. ma.themnnml skills requxred
by a major discipline.:

— B.Mathematics courses designed for Liberal Studies. 7
Additional criteris which courses in Category B must meet:

—— Develop the student's conﬁdence in handling numerical pmblems
and data.

——— Be sensitive to the dnrerse background characteristics of the
student.

___ Include elementson the history or appreciation of mathematics. -
— Introduce the hand-held calculator or the computer as a tool..

LS-2 MA —5/38

Courses ;ppropru‘ie to-the Mathomatics Learaning Skills Area must be
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TRSTRALTION
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CREDITS: 4 Semester-Hours-Eaeh-- - - -

PREREQUISITE: High schocl algebra, c=zometry, and trigecncmetry

TEXT: CALCULUS ‘with Analytic Gecmetr: - Dennis G. Zill

CATALCG DESCRIPTION: - S et

The study of the ccncepts cf lis:its, centinuity, A
differentiation and integration “rom the point of view of
applications. The emphasis.is t=on techniques oft... ___... _____ .
differentiation and integration zs applied to the physical
sciences. oo

COURSE OUTLINE: MA 123

This outline is tied to the carrent text used in the courss
and reflects the actual material curr=ntly covered in the course. The
numbers refer:to. the chapters or sections within chapters of that
text. T

1. Functions @ -~ ~ .
i. The Real Numbers - -
2. The Cartesian Plane
3. Lines "
4. Functions
) S. Combining Functions
- 6. Trigonometric Functions

2. Limits of Functions
1. Intuitive Limits
6

2. Theocrems on Limits
3. Limits invelving Infinitw
4, Ceontinuity

viece s ~3Z. . The Derivative- .7 i. =7 .7 - e A
trw e .- - - 1. HRates of Change ™ *°
) 2. The Definiticn of the De~ivative -
..- .~ - 3. Power and Sum Rules —
4. Product and Quoctient Rulss
S. Derivatives of the Trigcrhometric Functions
&. Chain Rule
7. Higher Order Derivatives
8. Implicit Differentiaticn
9. Extended Power Rules
10. Differentials
11. Newiton’s Methcd



4. Acplicaticns of the Derivative
1. Rect=ilinear Mcticn and ts2 Darivative
2. Related Rates
S. Extrema of Functicns
4. Relle’s Thecrem and the Mean Value Thecrem
sS. Graphing and the First Derivative
&. Graghing and the Second Cerivative
7. Further Agplications cf Extrema

=. Tme Int=cral
1. gmticarivazives
2. indafinite Intagrals anc Substitution
3. Sigma Notaticn
4. Arza under a CGrach
S. The Definit2 Intagral

6. roperties cf the Definite Integral
---7. The Fundamental Thecrem cf Calculus
3. Approximate Intagratiocn

&. Applications of the Integral
1. Area between twa Graphs
2. Veclumes by Slicing :
3. Sclids of Revolution: Disk and Washer Method
4., Solids of Revolution: The Shell Methad
.t 5. Arc Length
&. Surfaces of Revolution
8. Rectilinear Motion

9. Work
7. Inverse Trigonometric Functicns ,
1. Inverse Functions , 12 P>

v

. 2. Inverse Trigonometric Functions !
Z. Derivatives and Integrals

COURSE OUTLINE: MA 124

g. ""t‘oga‘rztnmfé—:n-a"txpmntiak-Funct-i—eny N e

1. . The Natural Logarithmic Functicn

—= -2.."?he—E*ﬁenentialkFuncticnv i f};nym ﬁ? *:=> " F e
; e 3. -Integrals - - - ' E .- Lf:_“:___ ?j" R
- " 4., Other Bases T 20T LS L — -

5?'"tcgarithmtc~Di++erent'atipn~ff' A
ies =2 G 7. The Hyperbolic Functions

9. The Inverse Hyperbolic Functibns



10.

11.

13.

14.

16.

-

echnigues cf Inte
Algetcraic Substit
Intagraticn By p
Pocwers c¥ the Tr
Trigenometric Su
Partial Fracticns

Raticnal Functions of Sine and Cssine
Review of Applicatiens

ncmetrizc Funciicns

ms and Imprccer Intsgrals

D No o une

-

1
10
()0

.
12
0

[

cuencas and Series
Saguencas
Mcnctcnic Seqguenceas
Infinite Series
Series with pcsitive terms
S. Alternating Series and Absolute Convergenca
&. Power Series
7. Differentiation and Integration of Power ESeries
8.. Taylor Series

AR UR -

Parametric Equations and‘Palar:Coordinates
1. Parametric Equations :
2. Polar Coordinats System

3. Graphs of Polar Equations
4. Area in Polar Cocrdinates and Are Length

.
.

Vectors and 3-Space

1. Rectangular Coordinate System in Three Dimensions
2. Vectors

3. .The Dot Product

4. The Cross Product

S. -Lines in 3-Space

6. Planes

7. Surfaces

Differential Calculus aof Functions of Several Var1ables

ceiim =X L Functions-of-Fwe:ee-More-Varaibleg——

tommvay, - e

e AT

A tm i —-

RIIETE N

2. Limits and Centinuity

.- =z

Se Partial'Differentiation___ o N A

17.

'ﬁfmé. ‘Tha Chain Rule 7™ ™" SRR

cFe Extrema for Functions. af Two Variables .
Hultiple Integrals o

i. The Double Integral

2. Iterated Integrals

3. Evaluaticn of Double Integrals

S. Double Integrals in Polar Coordinates
6. Surface Area

7. The Triple Integral



ADDENDUM TO THE SYLLABI FOR THE COURSES MA 121, MA 122, MA 123, MA 124,
AND MA 127

Course Objectives for the Calculus Courses MA 121, MA 122, MA 123, MA 124,
and MA 127:

I.  General Objectives:

A.

B.

II. Some

Students will develop an appreciation for the nature, the
breadth, and the power of mathematics and for its role in

a technological society.

Students will develop an understanding for Mathematical
Logic and will use that understanding as a basis for the
improvement of their logical thinking.

Students will develop computational skills using the
techniques studied in class.

Students will learn to communicate in the language of math-
ematics. This learning will involve reading, writing,
listening, and speaking.

Students will develop the skill of applying the information
learned in the classroom to the solution of problems.

Such solutions will involve both the application of
computation skills and theoretical (thinking) skills.
Students will learn to appreciate the meaningful role played
by mathematics in both the development of our society and the
Scientific discoveries of contemporary times.

Specific Course Objectives:

Students will be able to understand and apply the concept
of limits and of continuity.

Students will be able to apply the concept of limit to
develop the derivative operation. )

Students will develop and apply the rules for differentiation.
Students will be able to use the derivative to graph certain
functions. .

Students will be able to solve related rate word problems
using the concept of the derivative.

Students will be able to understand and apply the concept of
integration and the definite integral.

Students will study methods for™ the differentiation and
integration of inverse, logarithmic, exponential, and
trigonometric functions.

Students will study the application of other techniques of
integration for more difficult functions.

Students will study the extension of the principles of
calculus to multivariable functions.

Students will apply the principles of calculus to the

study of infinite sequences and series and conditions

for convergence for each.

Students will use the principles of calculus to solve -
certain elementary differential equations.

Students will apply calculus to certain specialized areas
such as hyperbolic functions, polar coordinates, and



M.

0. -

indeterminate forms and improper integrals.

Students will study the application of calculus to the
3-dimensional space of analytic geometry.

Students will understand vectors in 3-dimensional space
and their related calculus properties.

Students will study the differentiation and integration of
functions of several variables and will be able to intepret
the results of these operations geometrically.



