Exercise walk-through

Alternating Series Test for
Convergence

AP Calculus BC



Infinite Sequences & Series

- Convergence

Convergent and divergent series

An infinite series > ap is defined as the limit of its partial sums
Sy=a1+ -+ an.

Every convergence question is really a question about the limit of the partial sums.



Infinite Sequences & Series

- Convergence

Convergent and divergent series, in detail

sum=a/(1l-r)=2
—————————————————————————————— . == mgn ° —.- - —-

partial sums S_n
climb toward the limit

S= 2 ar"=:2 onlyif|r<1
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An infinite series > ap is defined as the limit of its partial
sums Sy=a1+ -+ an.



Infinite Sequences & Series

- Convergence

Geometric series — the one you can sum exactly

A geometric series has a
constant ratio r. It converges exactly

when |r] < 1: Sum3+34+3 434

00 5 Here a =3 and r= % and |r] < 1:
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It underlies power series later in the
unit.



Infinite Sequences & Series

- Convergence

Working with Geometric Series

arithmetic: add d each step geometric: multiply by 7 each step
+3
3 4 x1.5
+3 / x1.5 N
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up = a+ (n — 1)d: equal steps u, = ar™ 1': growing steps

A geometric sequence multiplies by the same ratio at each step



AP Calculus BC

Exercises 2.1:2.3
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AP Calculus BC

Exercises 2.1:2.3
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2.2 Check the two conditions for Z ) )
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e b, = # > (0 and decreasing; lim b, = 0
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2.3 State whether Z ( 5

converges.
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2.3

o Converges



AP Calculus BC

Exercise 3.1

3.1 The alternating series test requires that b, is positive, tends to 0, and is

D A increasing

B decreasing
C constant
D geometric



AP Calculus BC

Exercise 3.1

3.1 The alternating series test requires that b, is positive, tends to 0, and is [1]

D A increasing

B decreasing
C constant
D geometric

3.1B

e b, must be decreasing



AP Calculus BC

Exercise 3.2 (a)

=, (-1

3.2 Consider Z
Vn

n=1
(a) Identify b, and check the conditions. (3]




AP Calculus BC

Exercise 3.2 (a)

=, (-1

3.2 Consider Z
Vn

n=1

(a) Identify b, and check the conditions.

(a)

_ 1 :
e b, = T > 0, decreasing, and — 0



AP Calculus BC

Exercise 3.2 (b)

3.2 Consider Z

n=1
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(b) State the conclusion.

= (-t



AP Calculus BC

Exercise 3.2 (b)

3.2 Consid f: (=)™
. onsidaer .
NG

n=1
(b) State the conclusion.

(b)

o Converges by the alternating series test




AP Calculus BC

Exercise 3.3

(=1)"
n
harmonic series diverges. 2]

3.3 Explain why the alternating harmonic series Z converges even though the



AP Calculus BC

Exercise 3.3

(=1)"
n
harmonic series diverges. 2]

3.3 Explain why the alternating harmonic series Z converges even though the

3.3

o The alternating signs let successive terms partly cancel, so the partial sums settle to
a limit; without the signs (3 =) there is no cancellation and the sum grows without

bound



