
Math 780: Calculus and Probability

Brian D. Fitzpatrick

Fall 2026

About the Course

Math 780 is an introduction to the calculus of real-valued functions, with an em-
phasis on applications to probability. The course develops the elementary functions,
differentiation and its applications, and integration, and then applies those tools to
continuous probability distributions: densities, expected value, cumulative distribution
functions, variance, and the named distributions that recur in applied work. It is in-
tended for graduate students in the social and applied sciences, and assumes no prior
calculus coursework.
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§1 Course Information

Instructor

Brian D. Fitzpatrick

Office: Physics 015

E-Mail: b.fitz@duke.edu

Web: bfitz.xyz

Hyperlinks

Course Site: bfitz.xyz/courses/780f26

Assignments: gradescope.com/courses/

1365931

Canvas: canvas.duke.edu/courses/82741

Lectures (Physics 047 Tu/Th)

Mandatory Attendance

Time: 08:30am-09:45am
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§2 Grades

Each student’s raw grade is calculated as a weighted average of their performance in each
of the assignment categories, using the weights shown in the table below.

Category Weight

Comprehension Quizzes 70%

Lecture Worksheets 30%

These weights are approximate and may be adjusted. Each student’s raw grade is translated
into a letter grade at the instructor’s discretion.

§3 Logistics and Assignments

The graded work in this course is the lecture worksheets and the comprehension quizzes;
there are no problem sets. Lecture worksheets are distributed at each lecture and completed
in class, and are graded in Gradescope.

Each week’s comprehension quizzes are posted on Gradescope, one for each topic cov-
ered that week, and are due the following Thursday at 11:30 PM. Collaboration with
classmates is permitted and encouraged.
Important. Late work is not accepted, and a missed lecture worksheet cannot be made
up.

Comprehension quizzes are taken directly in Gradescope. Answers are entered as text;
stylus handwriting-recognition software should not be used, as it reliably introduces errors
into what is submitted.

§4 Regrade Requests

All work is graded in Gradescope, and a regrade request is submitted there on the individual
question.

A regrade request is appropriate when there is an administrative or clear grading error:
a rubric item applied to the wrong work, or points not totaled correctly. It is not a route
to additional partial credit on a solution that is incorrect or incomplete. A regrade reopens
the entire question rather than the single point raised, so a score can fall as well as rise,
and its outcome is final. Requests are accepted for one week after grades are posted.

§5 Attendance

Attendance is mandatory at both weekly lectures. This course has no midterm or final
examinations; the comprehension quizzes are the only examined work, and they follow the
lectures week by week.
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§6 Getting Help

Calculus is cumulative, and small confusions compound quickly, so asking questions early
matters more here than in most courses. Many students in this course have not taken
calculus before, or last did so a long time ago, and that is the expected starting point
rather than a disadvantage to be made up quietly. No question is too small, and there is no
expectation that a student arrive with a well-formed one. “I don’t understand this section”
is a perfectly good place to start.

Office hours are held by appointment. Email the instructor to arrange a time; requests
are usually answered the same day.

§7 Resources

The course page is the primary resource. It carries the schedule of topics with the lecture
notes for each, and links each topic to the relevant pages of the textbook, an open-access
text that is free to read online and to download.

Resource Where

Course Page bfitz.xyz/courses/780f26

Textbook openstax.org/details/books/calculus-volume-1

The textbook is Edwin Herman and Gilbert Strang, Calculus Volume 1 (ISBN 978-1-938168-
02-4). No copy needs to be purchased.

§8 Academic Dishonesty

If a student is found responsible through the Office of Student Conduct for academic dishon-
esty on a graded item in this course, the student receives a score of zero for that assignment,
and the instructor reserves the right to further reduce the final grade for the course by up to
two letter grades. If a student’s admitted academic dishonesty is resolved directly through a
faculty-student resolution agreement approved by the Office of Student Conduct, the terms
of that agreement dictate the grading response to the assignment at issue.

§9 Artificial Intelligence

All submitted work in this course is expected to be the student’s own and not that of an
AI system. A student who cannot explain the reasoning behind a submitted solution, or
reproduce the essential method on a similar problem, should not submit that solution as
their own. The instructor reserves the right to ask a student, without advance notice, to
explain a submitted solution.

Used wisely, AI can be an effective study tool. The Academic Resource Center’s AI
Toolkit, at arc.duke.edu/ai-toolkit, is a reasonable starting point. Appropriate uses
include critiquing one’s own work, comparing different approaches to a problem, and ex-
plaining why an answer is incorrect. AI should not be used to generate a solution to be
submitted as the student’s own work, to complete an assignment, or to replace the thinking
and practice the course requires.

https://bfitz.xyz/courses/780f26
https://openstax.org/details/books/calculus-volume-1
https://arc.duke.edu/ai-toolkit/
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Students should also be aware that AI can skip steps, produce incorrect mathematics,
or solve a problem using material the course has not covered. The quizzes are written to
assess how a student is learning the material presented in class, and a student who lets
AI do the thinking on them arrives at the next topic without the preparation that topic
assumes.

§10 Accommodations

Students who receive SDAO accommodations should submit their Professor Accommodation
Letter to the instructor by email, and are encouraged to do so early in the term so that any
arrangements can be made before they are needed.

§11 Schedule of Topics

The sequence below is the plan for the term and may shift as the course runs. The course
page carries the current version, along with the lecture notes for each topic and the textbook
pages that go with it. Two weeks are short: Fall Break takes one Tuesday, and the term’s
last week meets only on Tuesday.

Week Topics

Week 1 Lines

Trig

Week 2 Exponential and Power Functions

Inverse Functions

Week 3 Limits and Continuity

The Derivative

Week 4 The Chain Rule

Product, Quotient, and Trig

Rules

Week 5 Approximations and Concavity

Implicit Differentiation

Week 6 Related Rates

Optimization

Week 7 L'Hôpital's Rule

The Definite Integral

Week Topics

Week 8 The Definite Integral

Thursday only; continued from

Week 7

Week 9 The Fundamental Theorem of

Calculus

u-Substitution

Week 10 Integration by Parts

Improper Integrals

Week 11 Probability Distributions

Expected Value

Week 12 Cumulative Distribution

Functions

Week 13 Variance

Week 14 Named Distributions

Tuesday only; last class
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