
Math 221 Exam 3 Study Guide

Instructions. Exam 3 covers sections 5.1 - 5.5, 6.1 - 6.3, 6.5 in the textbook. Any
material covered in Lectures 18 - 23, HW 15 - 20, and Worksheet 18 - 25 may
appear on the exam. You should be able to demonstrate the following skills on
the exam.

• Precisely state any definition or named theorem given in lecture. You will need to create
your own list when reviewing the lecture notes. A special emphasis should be given to “the-
orems with names”.

• Use a Riemann Sum (left, right or midpoint) to estimate the area under a curve. The
problem may be presented by giving a formula for a function, showing a graph, or showing
a table of values. Be able to decide if your estimate is an overestimate or an underestimate.

• Calculate the area under a curve exactly by finding an expression of Rn =
n∑

i=1

f(a+b∆x)∆x

and then taking lim
n→∞

Rn. You will be given the same basic sum formulas you were given in

Quiz 7.

• In the free response, calculate an indefinite integral. You may need to use algebraic
techniques, long division, substitution or trig identities. (more than 1 question) When doing
substitution method, you may need to use the “u = “ equation twice.

• Use the Substitution Method to calculate an integral. This may be an indefinite integral
(no bounds) or an indefinite integral (with bounds). You may need to use the “u = “ equa-
tion twice. (more than 1 question)

• Calculate the given definite integral using the fundamental theorem of calculus.

• Use properties of integrals to calculate an indicated integral. Good examples are through-
out the review worksheet.

• Use the Net Change Theorem to answer a word problem.

• Calculate the average value of a function.



• Answer an application problem involving distance, velocity, and acceleration using inte-
grals. You may need to know that acceleration due to gravity is −32ft/sec2 or −9.8m/sec2.

• Calculate the area between two curves. You may need to be able to sketch a graph of the
curves (to know which is the upper function and which is the lower function), solve for points
where the curves intersect or set up more than one integral. The question may specify that
you set up the integral with respect to y (i.e. a “dy” integral).

• In free reponse, set up the integral which calculates the volume of a solid given by
revolving a region around an axis in 2 ways - as a “dx” integral and as a “dy” integral. This
requires you to know both the Disk/Washer method and the Cylindrical Shell Method.

• Use the Fundamental Theorem of Calculus Part I to answer a question. This may range
from given g(x) find g’(x), or using the FTOC part 1 in a word problem, or using FTOC
part 1 to solve an equation. Good examples are throughout the review worksheet.


