
Math 115 Daily Update Winter 2014

Monday April 21: Last official day! We took a quiz on integration, and went over it. Then
we did a related rates problem, with spiderman going up a tower (using trig) and another with
an icicle melting (using similar triangles). These are all from the Exam 3 shop....Please go to
the EXAM 3 SHOP described last time and download practice exams and take them! Office
hours: monday 1-3, Tuesday 11-12 (math lab), Wednesday 10-12 in our usual room, thursday
by request (email me), and Friday 1-3 in 3088 East Hall. Also don’t miss ALEX LEAF’s
review session Wednesday 12-1:30 in 4096 East Hall.

Friday April 18: We did two different (hard) integral problems from old exams. Both are
available (with solutions!) on the ”Problem Bank” website... http://dhsp.math.lsa.umich.edu/exams/115exam3shop.html.
One is called ”Mosquitos” (from 2001-2009, under Fundamental theorem of Calculus), the
other is ”Basketball laps” (from 2010-present). We also went over some of problems from 6.2.
For next time:

(1) Webwork for 6.1 and 6.2...do them well, they count for the uniform grade!
(2) QUIZ NEXT TIME! It will be one of the problems listed below from the ”Exam 3

shop”!!!
(3) Go to the “Exam 3 Shop” Website: http://dhsp.math.lsa.umich.edu/exams/115exam3shop.html

and create an exam with the following problems. Print out the exam (with and without
solutions), take it (without looking at solutions), then check it. Problems:
(a) From ”Related Rates” take ”Icicle;”
(b) From ”Fundamental Theorem” that ”Hankytown”
(c) Riemann Sums, take ”naked Mile”
(d) From Integral Graph: take ”Simpsons”
(e) From integral words, take ”Music Trading”
(f) From Integral basic properties, take 4ad
(g) From Average value, take ”Turtle vs Bunny”
(h) From optimization, take ”rectangle”
(i) From Marginal Cost Revenue, take ”BBQ ice cream”
(j) From ”Families of Functions” take ”Farmville” (it is in 2010-recent).

Note that the Practice exam you generate has 107 points, so is about 7% longer than
the actual final will be. It is probably also a bit heavier on the integration than possible
we should expect...since I mostly took problems on integration, not differentiation.

Wednesday April 16: We took a quiz (quiz and solutions on my website). We then
discussed how to graph an antiderivative of a given function. This is tricky! Given the graph
of f ′, we can graph f as following:

(1) Identity domain and starting point of f .
(2) Identify where f ′ is positive/negative....these are places where f is increasing/decreasing.

Note any places f ′ is zero/undefined (these are potential local max/mins of f ).
(3) Identify any places where f ′ is constant....these are places f is linear. Note slope!
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(4) Calculate “key values” of f using fundamental theorem and geometry (or possibly
from the story problem.)

(5) Note local max/mins of f ′: these are inflection points of f . Note whether f ′ is increas-
ing/decreasing: this tells you the concavity of f .

(6) Note places where f ′ is not defined (e.g., ”holes” in the graph): this tells you places
where f is not differentiable (so f has sharp corner, vertical tangent or is itself not
continuous.

We also practiced the Fundamental Theorem of Calculus, using it to find exact areas of
exotic shapes, like the “area under one hump of sin” or the “area under a parabola”. For next
time:

(1) Team work! Last one! Do it well!
(2) Webwork! Almost done!
(3) 6.1: 1-29 odd, 31, 32, 33
(4) 6.2 : 51-59 odd, 65, 67 71, 75

Monday April 14: We did problems from 5.3, 5.4 and 6.1. Especially discussed how to
find an average value of a function using an integral. We then started talking about the family
of antiderivatives of a function, and how to graph an antiderivative of a given function. We
did 5.3 #31, 5.4 11, 27, 31, 38 and 43. Then we discussed 6.1, and did problems similar to 6.1
#6.

(1) Web homework! Don’t miss it! (This is more important than book problems if you
must choose, and anyway, taken from the book problems).

(2) Team homework!
(3) READ 6.1 carefully. Do Practice problems: 6.1: 1-29 odd, 31, 32, 33
(4) 5.4: 7, 9, 21, 38, 43 ALSO: write 13, 15, 20 as an integral without evaluating it! This

might be a good time to figure out how to use the integral feature on your calculator
and check your work using it.

(5) Sorry we did not have a quiz last time: next time for sure on 5.3 and 5.4!
(6) Read 6.2, do reading webwork.

Friday April 11: We discussed 5.3 and 5.4: the fundamental theorem of calculus. This
is super important and a big concept: study it! The idea is that to integrate

∫ b
a
v(x)dx we look

for an anti-derivative of v—that is a function s(x) whose derivative is v. Then
∫ b
a
v(x)dx =

s(b)− s(a). This is one way to integrate which gives an exact answer—of course the left/right
sums only give approximations. We also talked a lot about units and interpretations of the
integral. Be sure to read again in 5.3 and 5.4 ! We did problems 1-6, 15, 19, 21, 37 in 5.3 and
started in 5.4 problems 1-6.

(1) Webwork! Don’t miss it!
(2) Team homework!
(3) Practice problems: 5.4 1-6, 11, 21, 23, 27, 31, 38, 43; and 5.3: 31, 38, 43, 45-48,
(4) Be prepared for a QUIZ on 5.3 and 5.4.



(5) READ 6.1 and 6.2, do all open reading homework.

Wednesday April 9: We took a quiz on 5.1 and 5.2. Then we did a worksheet to discover
what is called the “fundamental theorem of calculus.” Basically, given velocity v(t) (which
we assume to be positive for simplicity) we can compute the total distance travelled between
times a and b in two different ways: 1) it is the “area under the curve” between a and b, or the
integral

∫ b
a
v(t)dt; 2) or if we have a formula for the distance travelled s(t) at time t, then the

distance travelled between times a and b is the distance travelled at time b minus the distance
travelled to time a, or s(b)− s(a). This is “common sense,” but it is also amazing! It says that
if want to compute an integral

∫ b
a
v(t)dt we only need to find a function s which has derivative

v (since by definition, velocity is the derivative of distance (as functions of t). Put differently,
if v = ds

dt
, then

∫ b
a
vdt = s(b) − s(a). This is the “fundamental theorem of calculus” relating

derivatives and integrals!

(1) Read and reread 5.3 and 5.4. Think deeply about the material!
(2) 5.2 and 5.3 Webwork!
(3) 5.3: 1, 3, 5, 13, 19, 21, 37...plus more if these are coming easy!
(4) Team Homework: do it all yourself first!

Monday April 7: We went over 5.1 and 5.2 on integration. It is essential to understand the
meaning of the integral notation, as well as “left and right” Riemann sums. We did problems
9-12 in 5.1 and problems 1, 3, 13, 29, 30, 32, 37 from 5.2. The integral is an important
and difficult concept: please come to office hours for one-on-one help if you are not able to
quickly do these problems!

(1) Reread 5.1 and 5.2. Make sure you get the concepts! There will be a quiz next time.
(2) Do all Webwork homework for 5.1 and 5.2 by Wednesday.
(3) Read 5.3 carefully!
(4) Additional Practice 5.2 : 35, 38, 42 and page 310: 17, 53 (first do, or do instead if you

are struggling, all problems from class). For people hoping to get an A or B, if you
are getting the concepts quickly, you should do more, but I do want to overwhelm the
many people who are struggling with the new ideas.

(5) Reading Webwork 5.3 and 5.4....please keep up with this so the new concepts have
time to soak in!

Friday April 4: We took a quiz on 4.6. THEN: a big new idea was introduced: the idea of
distance as an “area under the graph of velocity.” We did a worksheet involving various carts
pulled by livestock, then discussed 5.1. Please read and re-read 5.1 and 5.2 carefully, as
there are many important concepts being explained here! It takes time to soak in...way
more time than we have in class.

(1) Team Homework: Do it yourself, then discuss with team. You are still responsible for
the assignment even if your team lames out....do your best and turn it in to me anyway!
Don’t put other people’s name on your work if they did not participate.



(2) Webwork homework! Please start early so you can get help. This is for the uniform
grade!

(3) 5.1: 13, 17, 31, 41
(4) Reading Webwork...please keep up with this so the new concepts have time to soak in!

Wednesday April 2: Friday Office Hours are moved this week to Thursday 11-1. We
did one practice problem from 4.4 (similar to a webwork problem), then went over related rate
problems, using a worksheet which outlines the steps (you can download it from my website).
These are hard! You will get better with practice!! There will be a quiz next time on related
rates. I will take one straight from the assigned 4.6 problems or the Classwork sheet.

(1) Webwork homework! This really makes a difference for your grade!
(2) STUDY FOR QUIZ on 4.6. It will be one of these 4.6 problems 5, 7, 9, 15, 17, 21, 25,

31, 39, 49, or from the class worksheet. Literally exactly one of these problems.
(3) Team Homework Due monday.
(4) Be sure you have read 5.1 and 5.2, do the reading webwork.

Monday March 31: We did some practice problems from 4.4 (#41) and 4.5 (#15). Then
discussed related rates, which is basically “story problems using implicit differentiation.” The
general method for problems in 4.6 (which we illustrated with the balloon being inflated)

(1) Identify and name all quantities that depend on time (for the balloon: the radius r in
cm and volume V in cm3 both depend on time t)

(2) Write a formula relating them [this probably uses some geometry or other math you
may be rusty on.] (For the balloon: V = 4π

3
r3.)

(3) Compute the derivative of both sides with respect to time, using implicit differentiation.
(Here: dV

dt
= 4πr2 dr

dt
.)

(4) Plug in values you are given to solve and answer the question being asked. (Here: we
were told that dr

dt
= −.2cm/hr and asked to find the rate of change in volume when

the radius is 15cm, so we get dV
dt

= 4π(15)2(−.2) = 180π cm3 per hour.)
We did problems 18 and started 35. We will go over 35 next time. There will be a quiz friday
on related rates which will include a problem just like 35.

(1) Webwork homework! There is a lot!
(2) 4.4: 19, 21, 23, 29, 33, 37, 41 49, 55
(3) 4.5: 3, 5, 9, 15, 21
(4) 4.6: 5, 7, 9, 15, 17, 21, 25.
(5) Read 4.6 again, read 5.1 and do reading webwork for next time.
(6) Start the team homework assignment, and make plans to meet up with your new (and

final!) team to work on team assignment.
Friday March 28: The exam was tough. Median was 60%. After some exam post-mortem,
we discussed Sections 4.4 (families of functions) and 4.5 (optimizing profit). We’ve done some
4.4 stuff before, but some of the ideas are hard because each problem is a bit different. 4.5
is just a particular kind of optimization problem with specific vocabulary. Be sure you know



what the following words mean: profit, revenue, costs, marginal revenue, marginal cost. Be
sure you know why we are interested in where marginal cost equals marginal revenue.

(1) Webwork! Don’t let this slip!
(2) 4.4: 19, 21, 23, 29, 33, 37, 41, 49, 55
(3) 4.5: 3, 5, 9, 15, 21
(4) Read 4.6 again.

Wednesday March 26: EXAM 2 THURSDAY in 1324 EAST HALL at 6 pm SHARP.
Be there at least by 5:50, with calculator and index card. Today. We did some practice
exam problems: one with a table and graph of some functions, and you had to use chain rule,
the rule for (f−1)

′, etc, to solve some problems. Then we did a a worksheet I made. This is
posted on my website (with answers). Summary of Available Practice Materials:

(1) Make your index card!
(2) Figure out team Homeworks 5,6, 7, 8.
(3) Old exams from Math 115 website: Experienced Math 115 instructors with a reputation

for high medians on exams recommend at least 8 practice exams. Don’t forget our
exam includes stuff from 2.5 and 2.6 which is on Exam 1 in most years—so look at
some exam 1 problems for stuff on concavity and differentiability. Do these without
looking at solutions; then go back and check answers.

(4) Hidden Old Exams! By editing the url to change the year when you are on the “past
exams” page of the Math 115 you can find hidden webpages with even more exams.
Click on “Past Exams,” then click on a semester (e.g., Fall 2011). Then edit the url of
that page to change the year to 2002 or 2005 or 2008, whatever, to get exams all the
way back to 2001.

(5) The practice problems from book (see Friday’s Daily update for a list recommended
by exam writers, but you can do more odd ones and check your answers in the back.)

(6) Classwork Sheets and Quizzes from Section 6 (on the webpage) (especially with dates
past Feb 11).

(7) Extra Sheet of Optimization problems.
(8) Review problems from today.
(9) Practice Gateway if your differentiation skills need a review. However, the “gateway”

style problems themselves will not be directly tested—they may be embedded in a
problem on optimization or finding a local linearization or implicit differentiation....

Monday March 24: We went over Team Homework #3 and #4. Do not ignore endpoints
in optimization problems! We discussed local vs global maxes and mins. We then discussed
how to find local maxes and mins and inflections points of a function given a table of values
for the derivative. A helpful idea that an inflection point is the same as a local max or min
of the derivative (not including endpoints—since concavity can’t change at an endpoint—and
assuming differentiability). We did some old exam problems along these lines but there are
still many hard ones we didn’t discuss! We practiced implicit differentiation, and practiced
drawing graphs with certain features. All your homework, etc is graded but I forgot to
hand it back... come pick it up in my office today. Extended office hours today 1-5:30.



Tomorrow I am in math lab 11-12. Study for EXAM II! This will be a very hard test! See
last time’s Daily Update for things you can do to study. Send me your questions be email. I
can go over in class the ones several people ask about.

Friday March 21: We worked on the optimization problems from the extra worksheet
(on my website, in the list of “Classwork”). I am posting answers soon. If you find an error
(or suspect an error), let me know: five bonus points for each error you are the first to report.
Assignment:

(1) Webwork for 4.3 is hard! Start early and get help if needed!
(2) Print out EXAM 2 from FALL 2011 (without answers), do all the problems on it, and

turn it in for a quiz grade.
(3) Complete “Extra 4.3 Problem Sheet,” compare to my solutions (on website). If these

are frustrating you: be sure you are naming your quantity to be optimized, and the
variables on which it depends. If these are still frustrating you, do just the first few
for now, and be sure to study other topics for the exam, too.

(4) Make your 3 x 5 index card [Remember the formula for (f−1)′ from 3.6, for example...]
(5) There will be at least one problem from team homework on the exam. It is worth going

over all the team homework for assignments 5, 6, 7, and 8!
(6) Here is a list of all the sections “covered” on the exam (of course, all math exams are

cumulative, so don’t forget the earlier stuff!). Kubena suggests the problems below as
“good practice problems”. Go through and do them if you couldn’t earlier when they
were assigned:
(a) 2.5: 5, 15, 23, 25, 28, 31
(b) 2.6: 1, 3, 9, 11, 16
(c) 3.1: 56, 59, 63, 81
(d) 3.2 : 41, 43, 45
(e) 3.3: 43, 45, 53,
(f) 3.4: 57–63, 69, 71, 73, 77, 79-83, 85
(g) 3.5: 49, 55, 58, 61
(h) 3.6: 43, 47, 57, 59, 60-62, 63, 67 (Be sure to review the formula for (f−1)′.
(i) 3.7: 31, 33, 37, 41
(j) 3.9: 3, 11, 14, 25, 31, 37
(k) 4.1: 5, 7, 17, 19, 21, 25, 27, 29, 39, 41, 45;
(l) 4.2: 5, 7, 15, 27, 29, 39, 41;

(m) 4.3: 3, 5, 11, 17, 21, 27, 39
(n) The Extra Sheet from 4.3.

(7) Print out the old Exam 2’s from the website (without solutions!) and start going
through them!

Wednesday March 19: We went over “bell-shaped curves” from Section 4.4, finding the
local max and the inflection points. Finding Inflection points (where concavity changes) is
analogous to finding local extrema (max/min): concavity changes precisely when the second



derivative changes sign, just as extrema occur precisely when the first derivative changes sign.
So the procedure is similar: find the possible inflection points (where f” is zero or DNE) and
then use a schematic to verify whether or not the sign of f” actually changes there [exactly
analogous to finding the potential extrema (called critical points, where f ′ is zero or DNE) then
drawing a schematic to test whether the sign of f ′ actually changes.] We don’t have a name
for this test to see if we have an inflection point but it is the analog of the “first derivative test”
for checking for max/min. You will get full credit if your schematic is fully labelled indicating
where the sign of f” is positive or negative (and why) and what the effect is on f (concave up
or down).

We then practiced a “local max/min problem” and graded it using Angela Kubena’s grading
guide so you can learn what’s expected on these kinds of problems on the exam. That grad-
ing guide (http://www.math.lsa.umich.edu/courses/115/3Assignments/Example.pdf) is avail-
able on my webpage on the list of Classwork assignments or on the Main 115 page. We then
went over another optimization problem (Problem #1 from the ”additional problems” lists).

Assignment:

(1) Webwork for 4.3 may take a while...try to get it done before class so you can ask
questions and get 100%. Don’t let your webwork grade slip!!!

(2) Teamwork....be sure you can do the problems yourself. Angela promised “at least one”
problem on the exam “just like the teamwork” on Exam 2.

(3) From the “Extra 4.3 Problem” sheet: Choose two problems (not the first, which we
did in class) and do it on a sheet of paper, fully justified, to be turned in for a quiz
grade...10 points for trying...up to 20 total. This will replace your lowest quiz grade.
Continue working through that sheet.

(4) Do Exam 2 (without solutions!) from Fall 2010 and bring to class. I will grade it if
you turn it in.

(5) Make a list of items to put on your 3 x 5 index card.
(6) Starting now and continuing over the weekend: Be sure you can do all of the following

problems (suggested by Kubena as “good practice problems”) if you couldn’t earlier
when they were assigned: 4.1: 5, 7, 17, 19, 21, 25, 27, 29, 39, 41, 45; 4.2: 5, 7, 15, 27,
29, 39, 41; 4.3: 3, 5, 11, 17, 21, 27, 39 (and the problems from the “extra sheet”). If
you have done and understood all of these, as well as all the team homework, do more
odd problems and old exams, or ask me for advice what to practice next.

Monday March 17: We went over the quiz problems, then we did an optimization problem
“Classwork 8” (on my website) about a small furniture company maximizing revenue. We then
went over problem 11 in 4.3 about maximizing the area of a triangle.

(1) In 4.1: Do 39, 41, 46; In 4.2: 31; In 4.3: 7, 9, 12, 19. There will be a quiz!
(2) From the sheet of Extra Problems on 4.3: Do 1-5.
(3) Webwork as usual. Do not yet worry about Reading 4.5...
(4) Look at the old exams on the Math 115 website. Print out the Fall 2010 Exam 2.



(5) Start team homework on your own, to prepare for meeting your team. This will be the
last time with this team. For your last team, you will get to choose your own team: if
you have groups of 2, 3, or 4 who want to be together, let me know!.

Friday March 14: We spent most of the period working on a modeling problem (Classwork
7, posted on the website) from Section 4.3. This is a hard section, with many steps! Don’t give
up! We then took Quiz 14. For next time:

(1) Read again 4.1 and 4.2—make sure you know the definitions of critical point, inflection
point, local max, local min, global max, global min, etc, and how to find them.

(2) Redo neatly on a sheet of paper with your name on it: Problems 27 and 29 from 4.1
AND 19 from 4.2. (Hand in next time.)

(3) In 4.3: Do 1, 3, 5, 17, 21. Note: these take time and thought, that’s why there are fewer
of them.

(4) Webwork as usual, including Read 4.4, do reading webwork.
(5) Start team homework on your own, to prepare for meeting your team.

Wednesday March 12: EXAM II is in just 2 weeks: Thursday March 27 at 6 pm. Gate-
way Deadline March 14, this friday. Counts as Quiz: 20/20 to everyone who has passed by
Friday. If you haven’t passed but have tried, I will give 5 points per day that you took it twice
starting today (max possible 15/20).

From 4.1: we discussed the first derivative test to find local max/mins: first find all critical
points (meaning where f ′ does not exist or is zero), then draw a schematic of the x-axis
where you label the label the critical points and the sign of the derivative in each region cut out
by the c.p.’s, and label the direction (increasing or decreasing) of the derivative in each region.
To determine max/min/neither, you then THINK about meaning of derivative!

From 4.2: we discussed global maxs and min problems. First: find the domain. Then list
all endpoints and critical points. Then test each one to see which is biggest (global max) or
smallest (global min). If the endpoints are not in the domain, they can not give max/min, but
you still have to analyze the function there! For next time:

(1) Do 4.2: 1-29 odd, 39, 41.
(2) Prepare for Quiz: There will be a quiz with one problem from 3.9, one from 4.1 and

one from 4.2.
(3) Webwork as usual.
(4) Read 4.3 and do reading webwork.
(5) GATEWAY BY THIS FRIDAY IF YOU HAVE NOT YET PASSED. Everyone who

has passed by friday gets 20/20 on Quiz 13.
(6) Team Homework due Friday.

MondayMarch 10: Deadline for Section 6 Gateway: March 14 this friday. Please con-
tinue to take it twice per day in the math lab until you pass! We discussed local linearization
homework from 3.9, then Section 4.1. There is a lot of material in 4.1! Be sure you know
the exact meaning for each of the following: local max, local min, critical point, inflection
point. Also, be sure to know the first and second derivation tests!



Method to find local max/min when given a formula y = f(x) of the function:

(1) Sketch if possible (e.g., on your calculator) so you have some idea what is going on.
(2) Find formulas if possible for f ′ and f ′′.
(3) Find all critical points. This has two steps: first find any places where f ′ is undefined

then find all places where f ′ is zero. List all C.P. together in an organized way.
(4) For each critical point found in (3), TEST to see if it is local max, min or neither.The

easiest test to start with is usually the second derivative test but if it fails (e.g. if f ′′ = 0)
or f ′′ is too hard or complicated to compute, you should use the first derivative test
which always works if the derivative is defined. Both are just common sense if you fully
understand the meaning of derivative, so never go on auto-pilot...always use common
sense and back it up with technology (calculator). For critical points where derivative
does not exist, these tests don’t work: you must use common sense and graphing!

(5) List carefully all local maxes and local mins in a clear conclusion and which tests you
used to justify. (Can’t say ”calculator” on exam...need to say first or second derivative
test and tell how you used them, or explain carefully).

For next time:

(1) Webwork as usual.
(2) Read 4.2 and so reading webwork.
(3) Do 4.1: 1-29 odd, 39, 41, 45. Expect quiz.
(4) GATEWAY BY THIS FRIDAY IF YOU HAVE NOT YET PASSED.
(5) Team Homework. If your team is dysfunctional and you want a new team please send

me email to let me know. I can try to reassign some teams. Meanwhile, do your draft
carefully!

Friday February 28: Congrats to the sixteen Section Sixers who have already passed the
gateway—we are halfway there! Today we went over the 3.9 homework on implicit differen-
tiation, took Quiz 12, then went over the Classwork 5 sheet on derivatives of functions which
may not be differentiable at some points. (The material is from the end of Chapter 2...please
review it and be sure to understand as I expect to see it on Exam 2). We then discussed 3.9:
linear approximation. If a function y = f(x) is differentiable at a point a, then there is a well-
defined tangent line to its graph at (a, f(a)). This line is the graph of a linear function L(x)
whose slope is f ′(a) and passes through the point (a, f(a)) where they touch. So its formula
is L(x) = f ′(a)(x − a) + f(a). The point is that this linear function L is approximately the
same as the original function f for values of x near a. Draw a picture so you can see it! The
Error in the estimate is the difference between the actual value and the approximation (com-
mon sense!). In math symbols: the error E(x) = f(x) − L(x). As x approaches a, the error
gets very small relative to (x− a), so that the linear function is a good approximation of f for
values of x close to a. We did the example f(x) = ex at the point (0, 1). The slope at x = 0
is 1, so the tangent line is y = x + 1, which means that the linear function is L(x) = x + 1.
For values of x close to zero, ex is approximately the same as x + 1. This is helpful, because
“x + 1” is much easier to compute than “ex.” For example, e.5 is approximately 1 + .5 = 1.5



can be computed without a calculator....even for a modern computer, linear functions are much
faster/easier to work with. Assignment for Break:

(1) Webwork (for uniform grade) is due SUNDAY at the end of break...don’t forget it.
(2) If you have passed the gateway: Take a half week break from calculus to let your

brain rest! You worked hard...now it’s time to play (or sleep) hard!
(3) If you have not passed the gateway: practice the online practice gateways over and

over again until you regularly get 6/7 correct. For every practice gateway you pass
over break, I will add 5 points to your lowest quiz score (for up to 20 extra points).

(4) Reread 3.9: Do odd 1-19, 25, 31, 37.
(5) Read 4.1, do reading webwork.
(6) Do Team Homework Assignment 7 on your own, over break, so you will be ready to

work together when you get back.
(7) This is a good opportunity to master all the team homework problems and some of the

harder sections that you may have missed. Go over and do them again on your own.
If you have any weak team homework scores (on any of the first six assignments),
you can redo the assignments by yourself over break and turn them in. I will regrade
and add points to your (only your) team homework score. Ditto, if you missed any
homework points because you didn’t have it when I checked. Do it now, and show me
after break for some points back. Team homework counts for 60% of your class grade
(quizzes count 40%) so it is really worth bringing up your team homework score.

Wednesday February 26: We discussed a new concept: implicit differentiation. Basically
this is a way to find the slopes (of tangent lines) to graphs that are not graphs of functions, like
the circle x2 + y2 = 25. The method: we first differentiate both sides with respect to x, that is,
apply d

dx
to both sides:

d

dx
(x2) +

d

dx
(y2) =

d

dx
25.

Next we simplify, treating y as a function y(x) of x so we need CHAIN RULE:

2x+ 2y(y′) = 0,

Notice here that since y is being treated as a function of x, the expression y2 is really (y(x))2,
which is a composite function: the “inside function is y(x)” which is plugged into the “outside
function” ( )2. So its derivative is (derivative of outside with inside plugged in)(derivative of
inside), or (2y)(y′). Finally, we solve for y′:

y′ =
−x
y
.

This is a formula for the slope of the graph (the circle x2 + y2 = 25) that works at every
point (x, y) on the circle. [We can use the notation dy

dx
instead if we want, so the formula can

be written dy
dx

= −x
y
.] So, the slope of the circle at the point (0, 5) is −0

5
= 0 (draw it and

check...horizontal tangent), the slope at (5, 0) is −5/0 which is undefined (vertical tangent)



and the slope at the point (3, 4) is −3
4

. This works at all points (x, y) on the circle....the slope
is always given by the formula −x

y
. Pretty cool, huh?

We got Classwork Sheet 5 and went over one problem from it. Please do all the problems
on it and bring it in to class Friday. Also due Friday:

(1) Go to the math lab ASAP and take the GATEWAY. This counts for one quiz grade (you
get 13 points for attempting plus one point for each correct answer out of 7, for a total
of 20 possible points). You may try up to twice a day: I will use your max score as
the Quiz score. An additional 20 bonus quiz points if you PASS the gateway (6/7) by
Friday. Take practice gateways (from the webwork page) until you pass!

(2) Reread Section 3.7, and Do problems 1-37 ODD, 41. Quiz friday.
(3) Read 3.9: do reading webwork 3.9. This is another conceptual section...try to read

carefully. (We are skipping 3.8).
(4) WEBWORK Homework! This is for the uniform grade! Don’t give up those 5 free

points on your overall average!
(5) Team Homework! If you are attending another team’s meetings, that is fine; however,

you must still scribe up your own, with your own reporter’s report to let me know what
is going on.

Monday February 24: We did Classwork Sheet 4 to help you understand the relationship
between the slope of f at a and the slope of the inverse function f−1 at f−1(a): They are
reciprocals! The formula is (f−1)′(x) = 1

f ′(f−1(x))
. So if (a, b) is on the graph of y = f(x),

then (b, a) is on the graph of y = f−1, and the slope of f−1 at b is the reciprocal of the slope
of f at a. Section 3.6 also includes formulas for derivatives of many more functions: put all
these on your index cards for the next exam! We did some problems in class, including many
chain rule with sine/cosine from 3.5 and 3.6 # 43 and 65.

(1) GATEWAY OPENS WEDNESDAY: Plan a time NOW to show up and try it! Read
the information about the gateway on the Main Math 115 website so you know the
deadlines, penalty for failure, number of times you can take it, etc.

(2) Reread 3.6, Do # 1-37 ODD, 43, 47, 49, 57, 59, 60-62, 63, 67, 71.
(3) Read 3.7: do reading webwork 3.7. This is a hard section...try to read carefully.
(4) WEBWORK Homework! This is for the uniform grade! Don’t give up those 5 free

points on your overall average!
(5) Meet with your team and figure out what you did wrong on the team assignment!
(6) Team Homework: make good progress! Do it first on your own, or with someone not

on the team, as best you can. If your team is dysfunctional, you still need to learn the
material for the exams; you can turn it in yourself if no one else shows up/answers your
email. Let me know what’s going on!

Friday February 21: We went over some chain rule problems from 3.4, then discussed the
shortcuts derivatives of sine and cosine. Memorize these: d

dx
sin x = cos x and d

dx
cos x =



−sin x. We turned in the team homework. Note: If your team fails to show up, or is dys-
functional in some way, you are still responsible for the team assignments. Tell me what is
going on, and turn in your own version.

(1) Reread 3.5, Do # 3-49 ODD, 55, 58, 61. You will get faster but only with practice!
(2) Read 3.6: do reading webwork 3.6.
(3) WEBWORK Homework! This is for the uniform grade! Don’t give up those 5 free

points on your overall average!
(4) Do the team homework this weekend on your own, as best you can. That way, when

your team meets, you will be most efficient and get the most out of it. Or, if your team
is dysfunctional, you at least get credit for your draft and you will learn the material
needed for the exams. Again: you are still responsible for the team assignments
even if your team is dysfunctional.

Wedesday February 19: We went over homework for 3.3, took Quiz 11, then went over
the chain rule (3.4). This is a tough section, which requires a lot of practice even after you
“get it”—plan some serious math time in the next few days...in math lab if needed...to master
the chain rule. For next time:

(1) Reread 3.4, Do # 1 - 85 ODD. This is a lot but I do think it’s necessary if you want
to get higher than a C in 115. You will get faster but only with practice! If you are
getting stuck in the more complicated ones in the 40s and 50’s, skip ahead and try some
of the graph or story problems (like 59, 63, 67, 69, 71, 73, 77, 79, 81, 85.)

(2) Read 3.5: do reading webwork 3.5.
(3) WEBWORK Homework! This is for the uniform grade! Don’t give up those 5 free

points on your overall average!
(4) Team Homework Due Friday! I will be collecting individual rough drafts of team

homework in addition to the final scribe report.

Monday February 17: We went over homework for 3.2, took Quiz 10, then went over the
product and quotient rules (3.3). For next time:

(1) Reread 3.3, Do # 1 - 47 ODD. Expect a quiz.
(2) Read 3.4: do reading webwork 3.4.
(3) WEBWORK Homework! This is for the uniform grade! Don’t give up those 5 free

points on your overall average!
(4) Do the team homework by yourself before meeting the team, or after, if you need help

from your teammates. I will be collecting individual rough drafts of team homework
in addition to the final scribe report.

Wednesday February 14: We took Quiz 9 and graded it together in class. We then
discussed a shortcut for finding the derivative of an exponential function. Do not confuse
power functions (and their shortcut for derivatives in 3.1) and exponential functions (in
3.2). We estimated the derivative of f(x) = ex at three different points x = 0, x = 1 and
x = 2. Miraculously: the slope of the graph at these points was the same as the output of



the function! That is: d
dx
ex = ex. Put differently, the exponential function ex is its own

derivative! A similar thing happens with any exponential function, but there is a slight twist
of a “stretch” by a constant. The derivative of 2x is (ln2)2x (note: ln2 is just a number). Also
d
dx

3x = (ln3)3x and for any (positive) base a, we have d
dx
ax = (lna)ax. Memorize this rule.

Internalize it. Do not confuse it with the power rule in Section 3.1. For Monday:

(1) Reread 3.2, Do 3.2 # 1 - 43 ODD. Expect a quiz.
(2) Read 3.3: do reading webwork 3.3.
(3) WEBWORK Homework! This is for the uniform grade! Don’t give up those 5 free

points on your overall average!
(4) Get started on the team homework problems...before you meet with your team. If you

are going for an grade of B or higher in Math 115, this is really truly necessary. I am
going to ask you to include your individual notes and solutions to the team homework
on Friday in addition to the final team-edited draft.

Wednesday February 12: We discussed some amazing formulas for derivatives! Don’t
just memorize the formulas: try to really understand why they are true. We computed
exactly using the limit definition of the derivative that d

dx
(x2) = 2x and that d

dx
(x3) = 3x2. The

“same” algebra shows that d
dx

(xN) = NxN−1 for any real number N EXCEPT N = 1. For
example, the slope of the graph y = x5 is 5x4 at every x. Also, if f(x) =

√
x, we can rewrite√

x = x1/2 so that f ′(x) = 1
2
x−1/2 = 1

2x1/2
= 1

2
√
x
. Also: vertically stretching a function

f(x) by some constant k stretches the derivative at every point by that value k (WHY? Think
through the logic...it should be common sense! Ask me if it’s not!). In formulas, this means
d
dx

(kf(x)) = k d
dx

(f(x)) for any constant k (positive, negative, whatever) for every point x.
So d

dx
(7x6) = 7 d

dx
(x6) = 7 · 6x5 = 42x5. Also: the “derivative distributes:” d

dx
(f + g) =

d
dx

(f) + d
dx

(g). So d
dx

(3x+ x3) = 3 + 3x2.
Exams are not yet graded: they will be graded tonight and returned Friday in class. For

Friday:

(1) Reread 3.1: Do 3.1: Do 1-49 ODD and 56, 59, 63, 81. Expect a quiz.
(2) Read 3.2, do 3.2 reading webwork.
(3) WEBWORK! There is an unfortunately long gap in the next due date and they are all

crunched together....don’t put them off!
(4) Connect with your new team...start trying the team assignment problem on your own...remember

the next exam will have a problem from the team homework, as this one did.

Monday February 10: EXAM is Tuesday Feb 11 in East Hall 1324. Be there by 5:50;
be sure you have your 3” x 5” index card, calculator, student ID, and pencils. We did together
many problems from various previous 115 exams. Extended office hours today 1-4. I will have
Math lab office hours tomorrow 11-12 (and the lab is all afternoon as well, although I am there
only in the morning). For Wednesday:



(1) The class marches on: by sure to read 3.1 and do the reading webwork by the 8 am
deadline for 3.1. There is a little breather on the web homework...none except reading
due until next week.

Friday February 7: EXAM is Tuesday Feb 11 in East Hall 1324. Be there by 5:50; be
sure you have your 3” x 5” index card, calculator, student ID, and pencils. We went over a few
problems in 2.4, then took Quiz 8. We then went over a few problems from an old exam I, and
discussed 2.5, on the “rate of change of the rate of change.” For example, the rate of change of
velocity (which is rate of change of distance as a function of time) is called the acceleration.
The “rate of change of the rate of change” of f is the “rate of change” of the derivative f ′

of f , or the second derivative f ′′. Put differently, f ′′ is the rate of change of the slope of the
graph of f , which is why f” non-negative when f is concave up (derivative f ′ increasing), and
non-positive when f is concave down (derivative f ′ decreasing). We did some of the exercises
in 2.5 on the second derivative: 8− 13 and the 26, 27. For NEXT time:

(1) Section 2.5: Do 15, 23, 25, 28, 31. Section 2.6: 1-8 all, 13. Chapter 2 review: 1-18
odd, 1-45 odd.

(2) Print out EXAM 1 for Math 115 Winter 2011 WITHOUT SOLUTIONS, and try doing
it WITHOUT LOOKING AT THE ANSWERS.

(3) Make your 3” by 5” index card; bring it to class.
(4) WebWork!!!
(5) Meet with your group (or some of your teammates) and go over the exam 1 from 2012,

the returned teamwork assignments, and quizzes. Also compare your index cards.

Wednesday February 5: Office hours are THURSDAY at 11 this week (not Friday this
week). EXAM is Tuesday Feb 11 at 6 pm, location TBA. It is now TOO LATE to tell
me about any conflicts or disabilities. You will have to talk to the course coordinator if you
screwed this up; it is out of my hands.

We spend the whole class on 2.4, the heart of calculus. There will definitely be a quiz at the
beginning of class next time, on problems similar to the textbook problems in 2.4. Answers
(including units) in plain jargon-free english, and the word approximately must be there when
appropriate. For NEXT time:

(1) Do all odd problems in 2.4 through #27 and check your answers against the answers
linked from on my webpage (NOT the back of the book!). Bonus points on quiz for
finding errors on my sheet. Quiz 8 will have a problem very similar to these, as will
the exam.

(2) Print out EXAM 1 for Math 115 Winter 2012 WITHOUT SOLUTIONS, and try doing
it WITHOUT LOOKING AT THE ANSWERS.

(3) Reread 2.5; Do 1-15 odd. [Eventually you will need to do 23, 25, 28, 31 as well, so
you can get going on these too, but we will not yet be ready to go over in them in class
Friday as I will focus on exam prep.]

(4) Read 2.6; Do reading webwork for 2.6.



(5) Team Assignment 4 is due! Enjoy your last round with this team.
(6) WebWork!!! NOTE: The scores here are now being formally counted in your UNI-

FORM average.
(7) Plan your weekend so you have several extra hours of study time (mainly, doing old

exams, going over old quizzes, redoing team homework) for Math 115. The majority
of your studying for Exam I should be DONE by monday...for most students in our
section, an extra 5-6 focused study hours is necessary for nailing a decent grade on
Exam 1, which counts a FULL 25% of your final grade. For many students, even more
time is needed (be honest with yourself: what do your quiz averages look like?). It is
almost impossible to get a B+ in 115 if you get a C on Exam I.

Monday February 3: EXAM is Tuesday Feb 11 at 6 pm, location TBA. No one has told
me that they have a conflict and/or documented disability. Let me know NOW if you do. We
returned quiz 7; median was 12. We returned team homework; scores were 96, 96, 92, 79, 69,
67, 53, 37. Congratulations to the teams who scored above 90. Don’t forget to use the “rubric”
which is on my homepage during your proof-reading meetings.

We discussed #25 in 2.3: For f(x) = ln(x), we used the table feature to compute average
rates of changes on smaller and smaller intervals near x = 1, 2, 5, and10. We then guessed
at the limit as the interval shrinks to “infinitesimally small” (h → 0), which gave us f ′(1) =
1, f ′(2) = 1/2, f ′(5) = 1/5, and f ′(10) = 1/10. So we predicted that f ′(x) = 1/x for all
(positive) x, where f(x) = lnx. We then discussed a few more graphs of f and f ′ from the
packet last time. Christian and Trajan and Libby put some on the board.

We moved onto Section 2.4....the hardest section in the book and the whole reason you are
in Math 115. This is what Ross B-school cares about, this is what you need to be any kind of
scientist, economist, or business person. This is truly understanding calculus. For NEXT time:

(1) Reread 2.4, carefully! Do 2-20 EVEN. Discuss with your team-mates and/or friends!
If these are easy, continue, try to do more. Eventually, you should do all the problems
in this section. We will have a quiz on problems like this next time.

(2) Complete Exam 1 from Fall 2013 from the Main Math 115 webpage. I will collect
these.

(3) Read 2.5; do reading webwork on it (scroll down to find it).
(4) Meet with your team to continue on Team Assignment 4, as well as the problems from

2.4. Next week, we will have a new group. Email me your preferences.
(5) WebWork!!! NOTE: The scores here are now being formally counted in your UNI-

FORM average.

Friday January 31: We went over the homework from 2.2 and took quiz 7. Thanks to
Grace, Daniel and Dean for presenting at the board. Then we discussed 2.3. In 2.2, given
a function y = f(x) we defined “the derivative f ′(a) at a point x = a” as the “slope of
the graph” at the point a or the “instantaneous rate of change at a.” Now in 2.3, we imagine
varying a—the function has a different slope at each point, so it forms a “slope function” or



the “derivative” of f . We write this function y = f ′(x). We practiced thinking about this in
several different examples of graphs. For NEXT time:

(1) Reread 2.3 carefully, while thinking about each sentence! Do Section 2.3 ODD # 1-16
odd, 23–37 odd. Be prepared to show me that you did these.

(2) Read 2.4 carefully. This is a very hard section, and the heart of what the B-school and
other places who will look at your calculus grade are interested in.

(3) WebWork!!! NOTE: The scores here are now being formally counted in your UNI-
FORM average.

(4) Make sure you have printed out Exam 1 from the Main Math 115 webpage. Start
working through it; we can discuss some of these in class.

(5) Meet with your team to start Team Assignment 4. This is the last time with this group.
If you have preferences for your next group, let me know.

Wednesday January 29: Repeat: Friday office hours this week and next moved to Thurs-
day at 11. Team 134 (Ben, Kristina, Elena) explained how the captain figured out how to set
sail on Problem 3 from Team Hmwk 2. We then did a problem straight off Exam 1 from last
semester of Math 115, in which Boots and Link are racing. A similar problem will be on the
exam on Feb 11! We then discussed 2.2, which is about average and instantaneous rates of
changes of a function. For a function y = f(x),

Average rate of change on interval [a, b] =
∆f

∆x
=
f(b)− f(a)

b− a
.

This is the slope of a secant line through the two points (a, f(a)) and (b, f(b)). [WHY?
Understand it!] In particular, we can take a TEENY TINY interval of size h, starting at x = a,
that is the interval [a, a+ h]:

Average rate of change on a tiny interval of size h near a =
f(a+ h)− f(a)

h
.

This fraction is called a difference quotient. It is the slope of a secant line which is almost
tangent, since the points are really close to each other. [Make sure you see why!!] Shrinking
h to be zero, we have the instantaneous rate of change; we can write this

lim
h→0

f(a+ h)− f(a)

h
.

This is the derivative f ′(a). It is equal to the slope of the tangent line to the graph of f at
the point (a, f(a)). [Why? Make sure you THINK!] You must know this notation, and the
meaning in terms of slopes and rates of change!

The following items are all exactly the same quantity for a function y = f(x) and an input
value x = a:

• the instantaneous rate of change of f at a,
• the quantity

lim
h→0

f(a+ h)− f(a)

h
,



• the derivative of f at x = a,
• the “slope of the function” f at a,
• the slope of the tangent line to the graph of f at x = a,
• f ′(a),
• df

dx
|x=a (just a different notation for f ′(a)...it will come up later in Section 2.4)

• dy
dx
|x=a (again, just a different notation....the calculator uses this)

All these quantities again are EQUAL, the exact same NUMBER. The derivative f ′(a) can be
approximated by taking a teeny tiny interval near a, and computing the average rate of change
there. For this, you can use the calculator graph feature, or table feature, or common sense by
approximating slopes of lines, depending on the situation.

We then computed f ′(0) for the function y = sinx, the instantaneous rate of change of the
sine function at x = 0. From the graph, this is the slope of the graph at x = 0—-zooming in,
we see the graph looks like a straight line of slope 1. So we guessed maybe f ′(0) = 1. We
then computed

f ′(0) = lim
h→0

sin(0 + h)− sin 0

h
= lim

h→0

sin(h)

h
.

To estimate this limit, we used the TABLE feature on the calculator, and saw that for very
small values of h (say h = ±.01), the values of sinh

h
approach 1. So, again, it appears that

f ′(0) = 1. We then started calculating the instantaneous rate of change of the function y = xx

at x = 2. The answer is approximately 6.78. Make sure you understand why! FOR NEXT
TIME:

(1) Reread 2.2 carefully, while thinking about each sentence! Do Section 2.2 ODD # 1-
38. Be prepared to show me that you did these...especially if you were unprepared last
time! I owe you a quiz....so expect one on 2.1 and 2.2.

(2) Read 2.3 and do reading webwork exercises for 2.3.
(3) WebWork!!! NOTE: The scores here are now being formally counted in your UNI-

FORM average.
(4) Go to the Main Math 115 webpage and print out EXAM 1 from Fall 2013. We will be

using this in class.
(5) Team Assignment 3 is due ! With your group, go through all the questions on the rubric

printed on my 115 webpage, so you can improve your score!

Monday January 27: Office hours this friday and next are moved to Thursday 11 am-
noon!. We discussed 2.1: average and instantaneous velocity. We did a worksheet involving
a car driving 6 miles in 10 minutes. The average velocity is “distance travelled divided by
time travelled” or in this case 6miles/10minutes = .6miles/min or 36 mph. However,
our speed varied throughout the trip, as we waited at traffic lights, slowed down for traffic or
were on the highway. Using a graph of the function d(t) = distance travelled (in miles) after
t minutes, we computed the average velocity over different intervals. In each case, we saw
that “average velocity” is the slope of a certain secant line through points on the graph. For



example, average velocity from time 8 minutes to time 8 + h minutes is
∆d

∆t
=
d(8 + h)− d(8)

h
=
rise

run
of the line through points(8, d(8)) and(8 + h, d(8 + h)).

Taking smaller and smaller sizes of intervals over which we compute the average velocity
leads to one of deepest breakthrough ideas of human history: the instaneous velocity. What
does it really mean to say “my velocity was exactly 30 mph at that very instant in time?”
The ancient Greek philosophers and the renaissance physicists pondered this question deeply,
without finding a satisfying answer. [Think: why is this hard to answer??]. For many
centuries, humans could only understand this to mean that we measure the average velocity on
a small time interval near that instant. The main idea of Calculus is an meaningful answer
to this dilemma.

Say we want to know our velocity precisely at 8 minutes after leaving home. How can
we compute it? We can think of measuring average velocity on smaller and smaller time
intervals near that instant t = 8. Say, we compute the average velocity between 8 minutes
and 8.1 minutes, then between 8 minutes and 8.01 minutes, then between 8 minutes and 8.001
minutes.....or between 8 minutes and 8+hminutes where h is a teeny tiny increment of time .....
as the interval size h shrinks down smaller and smaller closer and closer to zero, these average
velocities are approaching the “instantaneous velocity” at time t = 8. The mathematical
notation for this is:

lim
h→0

d(8 + h)− d(8)

h
.

This is the instantaneous velocity at precisely 8 minutes after we started driving. Assignment
for Next Time:

(1) Think carefully about whether 115 is the right class for you: you can still switch to 105
without a W on you transcript but the deadline is this week!

(2) Read and Reread Section 2.1, and 2.2. Think deeply about the material!
(3) Homework: Section 2.1. do all odd problems 1-27. Be prepared to show me your work

on these problems for a quiz grade!
(4) Expect a Quiz similar to 2.1 # 21. You might want to discuss with your group when

you meet to do team homework 3, to make sure you understand.
(5) WebWork!!! NOTE: The scores here are now being formally counted in your UNI-

FORM average.
(6) Team Assignment 3 is due Friday! With your group, go through all the questions on

the rubric printed on my 115 webpage, so you can improve your score!

Friday January 24: We went over Quiz 5, then took Quiz 6. We discussed why equations
like 5 = cos(3x) − 1 have infinitely many solutions, why the “arccosine” button on your
calculator gives only one of these, and how to find all the others. Be sure to understand this!
We started talking about limits and continuity. We discussed the “limit from the left” and
“limit from the right”. The limit exists if both the left and right limits exist and are equal. We
saw how to use the limit notation to talk about both vertical and horizontal asymptotes. It is
very important to master the notation of limits...it will be on the Exam on Feb 11. Classwork



included: Section 1.6 numbers 17 and 18; Section 1.8 #2, and a problem similar to exercises
19-22 in 1.7. Homework:

(1) Read Section 2.1.
(2) Homework: Section 1.7 do 15–21 odd, 27, 29, 31, 37; and section 1.8: 3, 9, 35, 39, 51,

65.
(3) Expect a quiz on 1.7/1.8. I intend to make one quiz problem be exactly the same as

one of the above assigned problems.
(4) WebWork!!!
(5) Get going on Team Assignment 3.

Wednesday January 22: We went over the first problem on Team Homework 1. Densu
did a great job explaining. To make sure you understand, please download and print the ”Class-
work 2” sheet. You can turn it in to me next time, and I will grade it and count it for a quiz
score (eliminating your worst). We also went over Quiz 4. If you did poorly, print it out from
my webpage, and try again...then come discuss in office hours! We discussed some highlights
from 1.6 on power functions, polynomial functions and rational functions. Be sure to reread
and master! Know how different types of functions look on different scales! Know how to find
vertical and horizontal asymptotes! For next time:

(1) Read Section 1.7 AND 1.8 (you can go lightly on the harder points in 1.8)
(2) Expect a quiz on 1.6.
(3) Homework: Section 1.6 do 1-29 odd.
(4) Download, print and Do Quiz 5 if you did not get a blank copy in class. Turn it Friday

by the start of class. It will count as a quiz grade.
(5) WebWork!!!
(6) Team Assignment 2 is due! With your group, go through all the questions on the rubric

printed on my 115 webpage, so you can improve your score!

Friday January 17: We went over Quiz 3. The median was 15/30, range 2-28. You
must work on getting better at these kind of quizzes...the exams have many problems like this
and a 15/30 is below C-level work. We discussed some of the points from the reading on
trigonometric functions. We worked on problems 14, 18, 37 and 43 in groups. We took Quiz
4. Assignment for Monday:

(1) Read Section 1.6.
(2) Expect a quiz on 1.5.
(3) Homework: Section 1.5: 1-35 odd. If these are too easy or you are shooting for an A

in 115, do also 39 and 49.
(4) Special Offer! If you want a higher score on any quiz this week, print it from my

webpage, do it again, and come bring it to me in office hours (or math lab) and we’ll
go over it to give you a new score.

(5) WebWork!!!
(6) Meet with your team this weekend to get going on Assignment 2. Remember: you are

required to meet twice for each assignment, or more if needed. Be sure you’ve watched



the tutorials and turn in a professional product which meets the very expectations of
mathematical correctness and clear explanations of the concepts.

Wednesday January 15: We discussed vertical and horizontal shifts of a graph...be care-
ful, the operations done on the x-variable are counterintuitive: the graph of f(x− 2) is shifted
right by 2, not left. So if (4, 9) is a point on the graph of y = f(x), then (6, 9) is a point
on the graph of y = f(x − 2). But vertical shifts are easier to understand: f(x) + 2 adds
2 to every output, so the graph is shifted up by 2 from the graph of f . Similarly.....vertical
scaling is straightforward whereas horizontal scaling is counterintuitive....the graph of f(4x)
is squashed horizontally by 1/4. So if (8, 3) is on the graph of y = f(x), then (2, 3) is on the
graph of y = f(4x). Be sure to think through and understand what is going on! It is tricky!

We then talked about logarithmic functions as inverse functions of exponential functions—
so logarithmic functions grow very very slowly as the inverse property to the very fast growth
of exponential functions. Also logarithmic functions have a vertical asymptote (at x = 0)
whereas exponential functions have a horizontal asymptote. We practiced solving some ex-
ponential equations by “undoing” the exponent with logs. Be sure to practice these! Your
assignment due by Friday period:

(1) Read Section 1.5.
(2) Do all odd problems 1-31 in section 1.4. Expect a quiz on 1.4.
(3) Today’s quiz on 1.3 is on my webpage...if you did poorly, print it out, do it again, and

come bring it to me in office hours (or math lab) and we’ll go over it to give you a new
score.

(4) WebWork!!!
(5) Team Homework due Friday. Be sure you’ve watched the tutorials and turn in a pro-

fessional product which meets the very expectations of mathematical correctness and
clear explanations of the concepts.

Monday January 13: We reviewed how to find the percentage rate of change for an
exponential function, as well as the “continuous” rate of change. The Base B = 1 + r = ek

where r is the percentage rate of change (written as a decimal, i.e. .4% = .004) and k is the
continuous rate of change. We discussed #39 from 1.2 on finding a formula given the half-
life of a exponential decay. We took Quiz 2, then discussed 1.3. The hardest part of 1.3 is
probably INVERSE functions. Be sure you understand the meaning of the inverse function in
words, tables, graphs and formulas. For example, if a function w expresses a man’s weight as
a function of height, then its inverse expresses his height as a function of weight.

Your assignment due by Wednesday period:
(1) Read Section 1.4.
(2) Do all odd problems 1-35 in section 1.3.
(3) Expect a quiz on 1.3.
(4) Watch the tutorials on the Main 115 page about team work assignments.
(5) WebWork!!!
(6) Team Homework due Friday.



Friday January 10: We took Quiz 1, and discussed 1.2, exponential functions. A function
is exponential if each unit increment in input values multiplies output values by a constant
value (the constant multiplier is called the base). By contrast, a function is linear if each unit
increment in input variables adds a constant value to the output (the constant added is the
slope). Make sure you can recognize and work with exponential functions from a table, from
a graph, and from the formula.

We formed teams for team homework. You turned in a team problem (about loans from my
kids) which I will grade for practice. We also solved problems 31, 33, and many groups got
through 39. Your assignment due by Monday period:

(1) Read Section 1.3.
(2) Do all odd problems 1-19 in section 1.
(3) Expect a quiz on 1.2.
(4) Have your first team meeting this weekend to begin the team assignment, which is due

next Friday.
(5) Watch the tutorials on the Main 115 page about team work assignments.
(6) WebWork: reading and problems....check all deadlines! Again: this is out of my con-

trol and is an important component of your uniform grade.

Wednesday January 8: We discussed section 1.1. There are four ways a function might be
described: in words, as a table of values, as a graph, or using a formula. One important class of
functions are the linear functions: those with constant rate of change. Be sure you and your
classmates know how to identify a linear function when presented with a verbal description or
a table, not just the graph or the formula (which you learned in high school).

We worked problems 38, 41, 12, 55. Here is an example of a “beautiful answer ” for 55b:
The weight of the average man, in pounds, is modeled by the function w = 5h− 174 where h
is the height in inches. Here is another example: Weight is W (h) = 5h − 174 pounds, where
h is height in inches. This is a linear function with slope 5 pounds per inch. Please observe
that the letters w and h are explained, including units; if you write just w = 5h− 174 for
the answer, it will be marked wrong.

Vocabulary words to know from the reading: independent variable, dependent variable,
domain, range, discrete, continuous, slope, vertical intercept, linear function, increasing, de-
creasing, monotonic, proportional.

Your assignment due by next class period.
(1) Read the Student Guide from the main 115 page (http://dept.math.lsa.umich.edu/courses/115/).
(2) Read Sections 1.1 and 1.2 from the book.
(3) Find the link to ”webwork” from the 115 page (Click on Assignments, then WebWork).
(4) Do all webwork assignments by deadline. Caution! Current assignment is due at 8 am

Friday...I will see if they can change it to 10 am.
(5) If you have strong preferences regarding team homework teams, send me an email.
(6) Expect a 10-minute quiz on the student guide and material from 1.1. Practice quiz

problems are 2, 13, 16, 20, 22, 29.


