Middlebury Calculus II: Fall 2017
College Contact: gmelvin@middlebury.edu

MATH 122 COURSE REVIEW: THINGS TO KNOW
SEQUENCES & SERIES
1. Convergence, limit of a sequence: definition.
2. How to show convergence of a sequence (a,,):

(a) LimiT LAwS: careful, can only use limit laws if a given sequence can be realised as an expression
involving known convergent sequences e.g. constant sequences, (=), (z™)
(b) SQUEEZE THEOREM
(¢) MoONOTONIC+BOUNDED THEOREM: to show increasing must show a, < a,41, for every n:
can do this directly or using induction. Similar considerations for decreasing.
3. Convergence, limit of a series: definition in terms of sequence of partial sums.

4. How to show convergence/divergence of a series > ay,:

TEST FOR DIVERGENCE
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(

b) GEOMETRIC SERIES: Use Geometric Series Theorem: ), 7" = -~ whenever —1 < r < 1.
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(e) RATIO/ROOT TESTS

)
)
(¢) SERIES OF POSITIVE TERMS: Direct Comparison Test, Limit Comparison Test.
(d) ALTERNATING SERIES TEST

)
INVERSE FUNCTIONS, exp AND log

1. INVERSE FUNCTIONS: what are they? Horizontal line test.

2. Definition of exp(z); basic properties; exp(x) = e”.

3. Definition of log(x) as a definite integral; log(x) as the inverse of exp(x); basic properties.

INDUCTION

1. PROOF BY INDUCTION: practice, practice, practice!

INTEGRATION
1. ANTIDERIVATIVE PROBLEM: statement of problem. Don’t forget ‘+C"!
2. METHOD OF SUBSTITUTION
3. METHOD OF INTEGRATION BY PARTS: what to do if log(x), arctan(x), arcsin(z) appear?
4. METHOD OF INVERSE TRIGONOMETRIC SUBSTITUTION: completing the square

5. METHOD OF PARTIAL FRACTIONS



6. ARC LENGTH & SURFACE AREA OF SURFACE OF REVOLUTION

7. IMPROPER INTEGRALS: type I/IL. Definition as a limit. Look out for ‘bad points’.

DIFFERENTIAL EQUATIONS

1. GROWTH & DECAY EQUATION

2. SEPARABLE EQUATIONS

Given a separable differential equation

= g()nty)

(a) Solve the antiderivative problems

/@d(y _ /g(x)dx

(b) Solve for y, if possible.

3. LINEAR EQUATIONS:

Given a linear first-order differential equation

y + P(z)y = Q(x)
(1) Compute [ P(x)dz (no constant of integration required)
(2) Let I(z) =exp ([ P(z)dx).

(3) Solve the antiderivative problem on the right hand side of the equation

H@yz/@@ﬂ@ﬂx

(5) Rearrange for y, if possible.

4. Initial-value problems: use a given condition to get rid of the constant of integration.

POWER SERIES

1. BaAsics: definition of power series; centre. Interval of convergence: using Ratio/Root Test to deter-
mine interval of convergence. Checking endpoints!

2. REPRESENTING FUNCTIONS BY POWER SERIES: the Calculus game i.e. using known series (e.g.
geometric series) to obtain power series representations.

3. TAYLOR SERIES: definition, Taylor polynomials; Taylor Theorem /Inequality

4. Using power series to determine limits of series.



