
Math 20B (Section B) Fall 2009 Midterm 2 Study Guide

No calculators are allowed during the exam. One page (8.5′′ by 11′′) of handwritten notes (on one side) is allowed.

A summary of the topics that you should understand are listed below. The bullet points • indicate some of the main
concepts from the section in addition to the title of the section. In parentheses are exercises from that textbook
section that would be good for extra practice. Some problems on the exam may not be exactly like the problems
listed here. The preliminary questions for each section are also good questions to test your understanding of the
material as you prepare.

5.6. Substitution Method

• You should know how to do this as it comes up doing the types of integrals we covered in Chapter 7.

7.1. Skip Numerical Integration

7.2. Integration by Parts (7–50)

7.3. Trigonometric Integrals (1–54)

•
∫

sinm xdx
•

∫
cosm xdx

•
∫

sinm cosn xdx
•

∫
tanm x secn xdx

Supplement 3. Integration of Functions which Take Complex Values (1–9)

• Using complex exponentials as a shortcut to integrating products of sines, cosines and exponentials.

7.5. Skip Integrals of Hyperbolic Functions

Supplement 4. The Fundamental Theorem of Algebra

• This section is just background for doing the problems in Supp 5 and 7.6
• Understand that we can factor polynomials with real coefficients into:

– linear and irreducible quadratic factors with real coefficients
– linear factors with complex coefficients

Supplement 5. Partial Fraction Expansions (1–4)

7.6. The Method of Partial Fractions (5–46)

• Long division of rational functions
• Find partial fraction expansion when denominator has:

– all linear factors like (x − a)
– some repeated linear factors like (x − a)2

– irreducible quadratic factors like (x2 + 4)
• Integrate the partial fraction expansion into rational functions, logarithms of polynomials and arctangents of

linear or quadratic functions

7.7. Improper Integrals (5–46, 65–73)

• Recognize when an integral is improper:
• Infinite limit of integration
• Integrand with infinite discontinuity at a limit of integration

• Writing an improper integral as the limit of a proper integral:

•
∫ ∞

a f(x) dx = limR→∞
∫ R

a f(x) dx

•
∫ b

a
f(x) dx = limR→a+

∫ b

R
f(x) dx when f(x) has an infinite discontinuity at x = a

• Evaluate improper integrals by taking a limit (like above)
• Comparison test for improper integrals to determine if an integral converges or diverges (65–73)



Chapter 10. Sequences and Infinite Series

• The main ideas from sections 1–5 are:
– Understand the difference between a sequence and a series
– Determine if a sequence or series converges or diverges using the proper test or method
– Determine the limit of a convergent sequence or series if it’s possible

• Section 6, find radius of convergence of a power series

10.1. Sequences (11–26, 43–62)

• Find the limit of a sequence
– Theorem 1, then L’Hôpital’s Rule
– Use algebra to manipulate expressions to get things like 1/n or 1/n2 that go to zero.

For example, n√
n2+n

= 1√
1+1/n

→ 1√
1+0

= 1 as n → ∞
– Theorem 2 & 4, Limit Laws

• Geometric sequence rn converges when 0 < r < 1
• Squeeze Theorem to show convergence
• Bounded Monotonic Sequences Converge, only needed to understand why Integral Test and Comparison Test

(in 10.3) work

10.2. Summing an Infinite Series (1–2, 13–16, 18–34)

• We define an infinite series as a limit of partial sums:

• SN =
∑N

n=1
an

• ∑∞
n=1

an = limN→∞
∑N

n=1
an = limN→∞ SN

• Geometric series
• Formulas for finite and infinite geometric series
• Infinite geometric series converge for |r| < 1.

• Divergence Test

10.3. Convergence of Series with Positive Terms (1–32)

• Integral Test
– Convergence of p-Series

• Comparison Test
• Skip Limit Comparison Test

10.4. Absolute and Conditional Convergence (1–12, 19–26)

• Alternating series

10.5. The Ratio and Root Test (1–24, 26–31, 34–39, 41–52)

10.6. Power Series (7–26)

• Understand what a power series is
• Find radius of convergence


