AP Calculus BC 9.3 Notes Integral Test and p-Series Test

*Use the Integral Test to determine whether an infinite series converges or diverges.

The Integral Test
If fis positive, continuous, and decreasing for x> 1 i

and a, = f(x), then Zan and _[f(x)dx
n=1 1

either both converge or both diverge. ] \\\\;

Note 2: The function need only be decreasing for all x > k for some k 21

Determine whether the following series converge or diverge. If they converge, find an interval in which the
sum resides using S4 .

Ex. 1: Apply the Integral Test to the series Z
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Ex. 3: Apply the Integral Test to the series




p-Series Test -Use properties of the p-series and harmonic series

Definition of a p-Series
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A p-series is a type of series that follows the following pattern: —_—=—t—t—
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where p is a positive constant. For p =1, the series Z—— :I+—2—+§+... is called the harmonic series.
n=l n

Convergence of p-Series
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Note: If the p-series converges, we cannot find the sum.

+... a) convergesifp>1 b)divergesif0<p<1, c)divergesifp =1 (harmonic series)

Example 4: Convergent and Divergent p—Series
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Example 5: Testing a Series for Convergence
Determine whether the following series converges or diverges
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*Use the Integral Test to determine whether an infinite series converges or diverges.
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The Integral Test i
If fis positive, continuous, and decreasing for x =2 1
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Note 2: The function need only be decreasing for all x > k for some k2 1 ( S zj 7”':9, m ¢ éﬁé«é—' /)

Ex. 1: Apply the Integral Test to the series Z Ex. 2: Apply the Integral Test to the series Z
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Ex. 3: Apply the Integral Test to the series
Z ﬁ" (A‘H f:w,f{?“{ [—Jé"?e?i!w@ 15 zfiﬁfﬁﬂjﬂ% %’V X 70 E i‘}/.ji

n=i W ‘
gsm 'Zr\ ()(’41)

éf%O’Q I J;—:j? ", |
>¢i::(—3u
w;jfmx ’ u = Pnx U xdu “e T
it j}( ;ﬁwg i al"é?
U< e X

¢




% i .Q Aa A
The p-Series Test ;{ — dx g

T
Definition of a p-Series i\
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A p-series is a type of series that follows the following pattern: Z"%? = F+§; +-3f;—+
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where p is a positive constant. For p =1, the series Z“
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= I+5+§+ ... is called the harmonic series.
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Convergence of p-Series |

p-series Z I 1

n=l

;1—1—; =7 +§p—+§;+... a) convergesifp>1 b)divergesif' p<1, c)divergesifp =1 (harmonicseries)

Note: If the p-series converges, we cannot find the sum.

Example 4: Convergent and Divergent p-Series
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Example 5: Testing a Series for Convergence
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Determine whether the following series converges or diverges AN i's /0@5;%,1;@
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