Math 241 : Business Calculus I Instructor Syllabus Fall 2016 — Summer 2017

Text: “Calculus for Business, Economics, and the Social and Life Sciences (Brief)”, 11th edition, by
Hoffmann, Bradley, Sobecki, Price

Technology: If you require a graphing calculator, use it and recommend a TI-84, TI-83 Plus or TI-83.
If you do not allow the use of a calculator, be prepared to a) not use one yourself (lest ye be accused of
hypocrisy) and b) write exams so that the simplification of arithmetically complex problems does not
overshadow the actual concept they are being tested on.

Calculators like the TI-89, TI-92 and some Casio calculators (e.g. Casio FX-115ES and FX-991ES)
can do differentiation and integration. The Casio calculators are not “graphing calculators”, so simply
banning any calculators that graph is insufficient. You may need to be very specific about your calculator
policy if you want to limit this kind of assistance on exams.

Course Goals: A student successfully completing the course should, in general, have a foundation in
non-trigonometric differential calculus and be able to succeed in a non-trigonometric integral calculus
course. The student can model the mathematical topics described among the learning outcomes in
words, then solve or simplify the relevant equations and/or expressions, and finally write a summary
statement of the solution. In short, all of the learning outcomes should be incorporated with skill at
mathematical modeling.

Learning Outcomes: These outcomes should all be represented on a cumulative final examination in
your course. A successful student can...

e use supply, demand, revenue, cost, and profit terminology in constructing and evaluating functions
e graph linear and quadratic functions, with the assistance of technology at instructor discretion

e construct linear and non-linear function models from written descriptions, including statements
of proportionality

e find one-sided and two-sided limits using numerical, algebraic, and graphical strategies

e identify continuity of a function given as a formula or graph

e use the definition to find the derivative of a function as a formula or at a point

e find the equation of a tangent line to a function at a point

e interpret the derivative as a rate of change

e compute derivatives using short cut rules including power, product, quotient, and chain rules

¢ find instantaneous rates of change for polynomial, rational, exponential, and logarithmic functions
e compute and interpret the second derivative

e compute relative and percentage rates of change in a function at a point

e use marginal analysis to approximate changes in a function using the derivative

e identify intervals of increase, decrease, concave up, concave down, as well as the location of critical
and inflection points for a function

e identify the location(s) of any horizontal or vertical asymptotes for a rational, exponential, or
logarithmic function

e use the derivative find absolute extrema in mathematical and non-mathematical contexts
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Week

Sections
to
Cover

Notes

1.1, 1.2,
1.3, 1.4,
1.5, 1.6

1.1- 1.4 (L5 hrs):

1.5, 1.6 (1.5 hrs):

These should be review, except they will probably need help
with modeling and proportionality

These are likely new, so dedicate more time than to the rest
of the chapter

21,22

2.1 (1.5 hrs):

2.2 (1.5 hrs):

A more complete discussion of increasing/decreasing
behavior takes place in Chapter 3, for the time being, noting
that f’ > 0 implies increasing and f’ < 0 implies decreasing
should be sufficient

As much as possible, approach the rules using differentiation
examples; make sure they get exposure to (and explanation

of) the f’ as well as d_y notations.
L

23,24

2.3 (1.5 hrs):

2.4 (2 hrs):

Holiday (Winter):

Try to develop practice with modeling products (e.g. given
p(to), P'(to), q(to) and ¢'(ty), find R'(ty)); remember that
without knowing chain rule, there is limited motivation for
product rule, stress that you will return to this topic after
section 2.4

Chain rule is often very difficult for them to process in part
because they never really learned what composition was
Martin Luther King Jr. Day Monday

2.5, 2.6"

2.5 (1.5 hrs):

2.6* (0 — 1.5 hrs):

This is one of the best chances to relate calculus to 200-level
economics classes, take the opportunity to make the
connections

Related rates are a notoriously difficult subject, but there
are some very interesting applications to explore; implicit
differentiation is their least favorite topic of the entire
quarter

* If running behind, minimize or omit section 2.6

3.1, 32

3.1 (1.5 hrs)

3.2 (1.5 hrs)

This chapter is the point at which the decision around
graphing calculators becomes particularly important: how
much can they work through on their calculators and use on
homework and exams? Also, relative extrema are defined
here, but absolute extrema not until 3.4

3.3, 3.4

3.3 (2 hrs)

3.4 (2 hrs)

Asking for intercepts, asymptotes, increase/decrease,
concave up/down, extrema, and inflections points makes
these examples each take a very long time to do thoroughly
Elasticity is an interesting application, and another tie-in
with economics

3.4, 3.5"

3.5 (0— 1 hr)

* If you are behind at this point, spending little to no time
on this section is okay;

11, 4.2,

4.3

41, 4.2 (1.5 hrs)

4.3 (1.5 hrs)

These sections should be review, but many students will not
have good facility with logarithms
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9 4.4 4.4 (3 hrs) The section includes exponential models with and without
differentiation, which provides a good test of whether a
student is simply blindly taking the derivative of everything
and ignoring the question (spoiler: they are)

Holiday (Fall): Thanksgiving holiday Thursday /Friday

10 Review,
Catch
Up
11 Final | (http://registrar.uoregon.edu/calendars/examinations?schedule=2016-2017)
Exam

Additional Notes:

e The typical consumer of this course is a pre-business major satisfying their mathematics require-
ment. They will need 241, 242, and 243 completed for a grade in order to apply to the business
school. More than any other math class, these students can be resentful of the need to take the
course. There are also a sizable number of economics students who take this class instead of 251.

e Common areas of difficulty: Basic algebra (factoring, simplifying and operations on fractions),
chain rule, implicit differentiation, logarithms, applications of any sort, modeling mathematically
in particular. Be conscious of these facts when you approach each topic so that you can be ready
for the confused looks, frustrated sighs, and eye rolling. Combat them with detailed examples
and ample opportunities for practice. Basic algebra review is most effective when integrated into
new concepts, so do it on an as-needed basis. Students complain about the abstract problems
because they arent relatable. Students complain about word problems because theyre hard. Its
a difficult situation to win, but a responsible math class for predominantly non-majors involves
both abstract mathematics and applications.

e Word problems should be a key feature of the course. Consider introducing new topics in a
non-mathematical context (there is lots of evidence that this helps students learn the material to
begin with, but also to retain it longer). E.g. A function from the perspective of a machine like a
wood-chipper or microwave oven; exponential functions from the notion of the thickness of paper
after n foldings, and so on.

e Mike has lecture guides, worksheets, quizzes, exams, practice packets, and links to screen capture
lecture videos available upon request.

Other Important Dates (http://registrar.uoregon.edu/calendars/academic?ts=Fall-2014):

Monday of 2nd week Last day to drop without a W (but only 75% tuition refund)
Wednesday of 2nd week Last day to add a class
Sunday after 7th week Last day to drop — period!


http://registrar.uoregon.edu/calendars/examinations?schedule=2016-2017
http://registrar.uoregon.edu/calendars/academic?ts=Fall-2014
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Lesson Videos: The following are short (7-12 minutes) video lessons introducing key topics in the
text. They are intended as an introduction to the topic and to supplement further conversation and
additional examples done with an instructor.

| Section | Topic | URL

1.1 Function definition and | http://is-cc-media.uoregon.edu/media/math/2014/m241/0c4aca76e64abab089a5f541/M241-1.1-1.mév
evaluation

1.1 Piecewise-defined func- | http://is-cc-media.uoregon.edu/media/math/2014/m241/1c81461debeecab5613819ffc/M241-1.1-2 . mdv
tions

1.1 Economics  terminol- | http://is-cc-media.uoregon.edu/media/math/2014/m241/2e5500589635115c78fc4706/M241-1.1-3 . mév
ogy in functions

1.1 Function composition http://is-cc-media.uoregon.edu/media/math/2014/m241/3cOeafO0c6dc84f4adbfcOfel/M241-1.1-4.mdv

1.2 Coordinate plane and | http://is-cc-media.uoregon.edu/media/math/2014/m241/4b5a155ccda3e48b1166bc15/M241-1.2-1.mdv
graphing

1.2 Graphing quadratic | http://is-cc-media.uoregon.edu/media/math/2014/m241/4bf9602a617£0£63724f36a9/M241-1.2-2 . mdv
functions

1.3 Equations of lines; | http://is-cc-media.uoregon.edu/media/math/2014/m241/5c62a8923866d81785287e6e/M241-1.3-1.mév
slope; horizontal and
vertical lines

1.3 Linear functions in ap- | http://is-cc-media.uoregon.edu/media/math/2014/m241/6e5c35202979f72e967ad298/M241-1.3-2.mév
plications

1.3 Parallel, perpendicular | http://is-cc-media.uoregon.edu/media/math/2014/m241/6ec4faa999147e861d8c6ecd/M241-1.3-3 . mdv
lines

1.4 Mathematical model- | http://is-cc-media.uoregon.edu/media/math/2014/m241/8ea0b7£d9809667aec4156b1/M241-1.4-1 . mdv
ing

1.4 More applied models, | http://is-cc-media.uoregon.edu/media/math/2014/m241/30d50£89c784f47ecd52fd53/M241-1.4-2 . mdv
proportionality

1.4 Market equilibrium; | http://is-cc-media.uoregon.edu/media/math/2014/m241/033bb528900c391a92dccade/M241-1.4-3.mdv
break-even analysis

1.5 Informal limit defini- | http://is-cc-media.uoregon.edu/media/math/2014/m241/50c036ed2b573ee8cd963eb2/M241-1.5-1 . mdv
tions; numerical limits

1.5 Properties of limits; | http://is-cc-media.uoregon.edu/media/math/2014/m241/53d887bcc3b3974c0c1ee93b/M241-1.5-2.mév
limits using algebra

1.5 Limits at infinity http://is-cc-media.uoregon.edu/media/math/2014/m241/73f944f6abfc11447e6f44fc/M241-1.5-3.mdv

1.6 One-sided limits http://is-cc-media.uoregon.edu/media/math/2014/m241/85ee15dbcf93212c0bc47d33/M241-1.6-1.m4v

1.6 Continuity http://is-cc-media.uoregon.edu/media/math/2014/m241/232d73c94372cbcee717e6c4/M241-1.6-2.mdv

2.1 Average rate of change | http://is-cc-media.uoregon.edu/media/math/2014/m241/893e0ab08eb2943c77cbf404/M241-2.1-1.mdv

2.1 Define the derivative http://is-cc-media.uoregon.edu/media/math/2014/m241/1423dff5e09cd24cf2b3dab3/M241-2.1-2.mdv

2.1 Computing the deriva- | http://is-cc-media.uoregon.edu/media/math/2014/m241/6614f4e307504b750506cbf4/M241-2.1-3 . mév
tive;  differentiability
vs. continuity

2.2 Shortcut  rules  for | http://is-cc-media.uoregon.edu/media/math/2014/m241/8440da08cbba2e62f04be108/M241-2.2-1.mév
derivatives

2.2 Percentage rate of | http://is-cc-media.uoregon.edu/media/math/2014/m241/332736£83add5870fd6ee3e8/M241-2.2-2 . mdv
change

2.2 Motion of a projectile http://is-cc-media.uoregon.edu/media/math/2014/m241/21410135bee4dab4dcb66ea2/M241-2.2-3. m4v

2.3 The product rule http://is-cc-media.uoregon.edu/media/math/2014/m241/a0621c28fa8abba3bbleel17e/M241-2.3-1.m4v

2.3 The quotient rule; | http://is-cc-media.uoregon.edu/media/math/2014/m241/a5131d38e7e1bc11069b719f/M241-2.3-2 . mdv
higher-order deriva-
tives

2.4 The chain rule (part 1) | http://is-cc-media.uoregon.edu/media/math/2014/m241/bfde217eb9837c4bd7984010/M241-2.4-1.mdv

2.4 The chain rule (part 2); | http://is-cc-media.uoregon.edu/media/math/2014/m241/c9593f9ed648058c56a95bd7/M241-2.4-2.m4v
the general power rule

2.5 Marginal analysis http://is-cc-media.uoregon.edu/media/math/2014/m241/d4f6dff0ea8ad0bc6e207fb0/M241-2.5-1.mdv

2.5 Approximation by in- | http://is-cc-media.uoregon.edu/media/math/2014/m241/d01309ae3015f2e1b79faf09/M241-2.5-2.mév
crements

2.6 Implicit differentiation | http://is-cc-media.uoregon.edu/media/math/2014/m241/dab5fe396bfb68f9ffdb3b28/M241-2.6-1.mév

2.6 Related rates http://is-cc-media.uoregon.edu/media/math/2014/m241/ec6082ce3fdcfaaldca79b49/M241-2.6-2.mdv

3.1 Increasing/Decreasing http://is-cc-media.uoregon.edu/media/math/2014/m241/£36902a602f51eefe860c493/M241-3.1-1.mdv
functions

3.1 Relative extrema http://is-cc-media.uoregon.edu/media/math/2014/m241/£fd16b0b0dd213a96fb390ead/M241-3.1-2.m4v

3.1 First derivative test http://is-cc-media.uoregon.edu/media/math/2014/m241/fe359f£81502c3bb88b5fa23/M241-3.1-3.mév

3.2 Concavity  from a | http://is-cc-media.uoregon.edu/media/math/2014/m241/4127026e40£293b751c8ff0d/M241-3.2-1.mdv
graph

3.2 Second derivative test http://is-cc-media.uoregon.edu/media/math/2014/m241/f2f3aa676f4e216ab72af9ee/M241-3.2-2.m4v

3.2 Concavity http://is-cc-media.uoregon.edu/media/math/2014/m241/48£722af07e5c3242d022e55/M241-3.2-3. mé4v

3.3 Horizontal and vertical | http://is-cc-media.uoregon.edu/media/math/2014/M241/a77fcOb1b695db3b79119€03/M241-3.3-1.mév
asymptotes

3.3 General graphing | http://is-cc-media.uoregon.edu/media/math/2014/M241/£fcb586c155d925b36ac4d6c9/M241-3.3-2. m4v
strategy
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3.4 Finding absolute ex-
trema

3.4 Marginal analysis cri-
teria

3.4 Price elasticity of de-
mand

3.5 Maximizing area

3.5 Minimizing travel time

3.5 Minimizing cost

4.1 Exponential functions;
properties of exponents

4.1 Future and present
value; effective interest
rate

4.2 Properties of loga-
rithms

4.2 Solving exponential
equations

4.3 Derivative of exponen-
tial functions

4.3 Derivative of logarith-
mic functions

4.4 Exponential models

4.4 Curve sketching with

exponential functions
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