
MATH 114 – INFO SHEET FOR THE FINAL EXAM

This info sheet contains a list of the topics covered in Math 114, a list of special notes, and a study
strategy. Note that the final exam will be cumulative, and while you should expect to see topics that have
yet to be covered on any prior exams (e.g. problems about Taylor series and approximations, etc.), there
will be no effort to place special emphasis on these topics – the exam is meant to be truly cumulative.

Remember that the final exam is self-scheduled. Please check the webpage of the Haverford registrar for
more details regarding scheduling and taking your exam.

Good luck with your studies!

An Outline of Math 114:

Note: This list may not be exhaustive, but it should go a long way toward reminding you of both the overall
structure and the specific topics of this course.

(1) Fundamentals of Integration
• Main Techniques for Integration

– w-substitution (Section 7.1)
– Integration by parts (Section 7.2)
– Tables of integrals; basic integral transformations (e.g. completing the square, etc.) (Sec-

tion 7.3)
– Trigonometric substitution (Section 7.4)

• Special Topics in Integration
– Integral approximations: left/right/midpoint rules; trapezoidal rule; Simpson’s rule; over

vs. underestimates for left/right approx. and midpoint/trapezoidal approx.; error ten-
dencies (Section 7.5 and Section 7.6)

– Improper integrals: definitions of both types; rules for limits (including l’Hôpital); com-
parison tests for integrals; p-integrals (Section 7.7 and Section 7.8)

• Applications of Integration
– Geometric applications: volume by slicing; volumes of revolution; arc length of a curve

(Section 8.1 and Section 8.2)
– Economics: Calculation of present and future values (Section 8.6)
– Probability theory: density functions and their properties; the cumulative distribution

function and its properties; random variables and their medians/means; the exponential
density function (Section 8.7 and Section 8.8)

• Sequences and Series
– Sequences: definition; limits; recursive sequences (Section 9.1)
– Series: general definition; convergence vs. divergence; basic properties; geometric series

and related formulas/properties (Section 9.2 and Section 9.3)
– Series tests: integral test; p-series; comparison test; limit comparison test; ratio test;

alternating series test and related bounds; absolute vs. conditional convergence (Section
9.3 and Section 9.4)

• Functions as Series
– Power series: definition; interval and radius of convergence (Section 9.5)
– Taylor polynomials: computing polynomial approximations, computing bounds for the

error of said approximations (Section 10.1 and Section 10.4)
– Taylor series: series for basic functions (ex, sinx, (1 − x)−1, etc.); computing series by

computing derivatives; building up series from previously known series (Section 10.2 and
Section 10.3)
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• Differential Equations
– Differential equations: basic definitions (Section 11.1)
– Separation of variables: basic method (Section 11.4)
– Mixing problems: a basic application of the method of separation of variables (example

in Section 11.6)

Special Notes:

(1) For the final exam, you are allowed to bring up to two pages of notes (i.e. twice the notes allowed
on each midterm), prepared in advance. Each sheet should be 8.5” by 11”, and you may write on
both sides.

(2) You will be required to know several basic topics from Calculus I (e.g. basic differentiation formulas,
basic graphs, l’Hôpital’s rule and basic limit rules, etc.)

(3) The exam only covers topics that we covered in class (as well as the basic Calculus I facts on which
they are based). Be sure to check through your notes to make sure that you know what we have
covered, as it may differ slightly from the presentation in the text. For example, we never discussed
the method of partial fractions, nor did we discuss arc length for curves defined parametrically, etc.
Such topics will not appear on the exam.

Tips for Studying:

Below is an itemized list of the ways in which I would study for the upcoming final, were I a student in
Math 114. The way I describe may not be optimal for everyone, but hopefully it gives you some ideas for
developing your own study strategy.

(1) Step 1: Reinforce the Basics: The first thing I would do would be to go through every section
that we covered and search for the boxes of text outlined in blue. These boxes contain most of the
definitions, facts/theorems, and properties that we have learned and discussed throughout the course
(the white boxes outlined in blue tend to give facts/theorems, while the boxes that are shaded blue
tend to give definitions). This will give you a quick outline of the course, and will be a good source
of information for constructing the notes that you bring to the exam.

(2) Step 2: Practice the Basics: Next, I would go through the homework assignments and the
exams make sure that I understand how to do the problems we’ve seen so far. Fortunately, there are
solutions available for this process. It is also essential to practice your knowledge on new problems
– try picking problems from the same blocks of questions that the homework questions were drawn
from. This will be a good test of your understanding of the facts you reviewed in Step 1.

(3) Step 3: Deepen your Understanding: Next, I would try to shore up my higher-level under-
standing of the material. To better prepare for the more conceptual problems that might show up
on the exam, I would try to study and understand why the results we obtained in Math 114 are true.
Even though we may never have to prove the results on a test, developing an understanding or an
idea of the proof can better inform how to answer particular questions – especially if we come across
a problem that is a slight variation on what we’ve seen before.

(4) Step 4: Practice your Understanding: The book includes a great resource for checking your
deeper-level understanding of the material: the Check Your Understanding section of the chapter
reviews. This section asks questions about the material covered in the text, but it is typically
presented in a slightly different manner. Of particular use are the true/false questions in these
sections. Definitely go through these true/false questions, and check your answers for the odd ones.

(5) Step 5: Polish your Understanding: Take a step back from everything and try to understand
how Math 114 all fits together. The topics in this course are grouped together for a reason – each
topic generally touches on the others in some way. Search for connections in the material, and try
to understand how the material is organized. Understanding this structure/framework generally
improves ones ability to remember/recall ideas.
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