
AP Calc BC Convergence Practice Name: Block: Seat:

1. Determine what values of p so that this is a con-
verging alternate series.

∞∑
n=1

(−1)n

pn

2. Consider
∞∑

n=1

(−1)n

n2

(a) If you added up the first six terms, what is
the difference between the partial sum and
the actual sum? Since this is a decreasing
series, isn’t the maximum possible error re-
lated to the next term? What is the error
bound ?

(b) Since (approximation + error = actual value),
is this an overestimate or an underestimate
of the sum?

(c) How many terms before the error is less than
0.01?

3. (1969 BC 45) What is the complete interval of
convergence of

∞∑
k=1

(x + 1)k

k2
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From 1973 BC 19

4. Justify why the series converges or not

∞∑
n=1

1

n2

5. Justify why the series converges or not

∞∑
n=1

1

n

6. Justify why the series converges or not

∞∑
n=1

(−1)n√
n

From 1988 BC 44

7. Justify why the series converges or not

∞∑
n=1

(−1)n+1 1

2n + 1

8. Justify why the series converges or not

∞∑
n=1

1

n

(
3

2

)n
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9. Justify why the series converges or not

∞∑
n=1

1

n lnn

From 1988 BC 30

10.
∞∑
i=n

(
1

3

)i

=

From 1993 BC 16

11. Justify why the series converges or not

∞∑
k=3

2

k2 + 1

12. Justify why the series converges or not

∞∑
k=1

(
6

7

)k
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13. Justify why the series converges or not

∞∑
k=2

(−1)k

k

From 1997 BC 76

14. Justify why the series converges or not{
5n

2n− 1

}

1.p>1byAlternatingSeries(Notethemp<0thisnolongeralternates)

2.TheRemainder|S−Sn|≤
1

49
.Theseventhterma7=

−1

49
isnegative,sothesumofthefirstsixtermsisanoverestimate.

Thetenthtermis.01,so11termsneeded.

3.Useratiotesttoget(−2,0)thenASTtotest
(−1)k

k2
;p-seriesfor

1

k2
so[−2,0]

4.p>1converge,5.p=1diverge,6.AST:strictlyalternates,decreasesandliman=0converges

7.AST:strictlyalternates,decreasesandliman=0converges;8.harmonic,p=1p-series,diverges

9.nth-termtestfailslim=0,ratiotestfailslim=1,directcomparisonwith
1

n
works,diverges

10.
3

2

(
1

3

)n

11.letbn=
2

k2
whichisaconvergentp-series,sobyDCTanconverges

12.geometricr<1,converges;13.convergentalt.harmonicharmonic

15. Justify why the series converges or not{
en

n

}

16. Justify why the series converges or not{
en

1 + en

}
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