AP Calculus BC Scoring Guide

Series Review Stuff

1. Which of the following series diverge?

0 2’n+1

3n

What is the value of ?

oX
® 2
©4 v
® s

@ The series diverges.
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3.  Which of the following series converge to 2?

)

n=1

ER
.y S

n=1

2n
n+3

4.  The sum of the infinite geometric series 3 + % +

3

2
128

+

81
1,024

+...is
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(e}
5. What are all values of P for which / o dz converges?
1 T

®p<—1
p>0

@

@p>1

@ There are no values of P for which this integral converges.

n

o0
What are all values of p for which the infinite series Z w1

n=1
o

converges?

®r>2

7.  Which of the following series converge?

o0 1 00 1 00 (_1)"
I. — II. — IIT.
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Y2

o0
e
Consider the series Z ph If the ratio test is applied to the series, which of the following
n=1 """

o

inequalities results, implying that the series converges?

lim £ <1

n—o0 M

lim % <1

n—00

® &

lim “1 <1

n—00

: e
e <1 v

. e
Jm G <1

OREOINO,

©

Which of the following series converges for all real numbers x ?
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@ All x except x=0
x| =
@ 3<z<3

What are all values of x for which the series Z . converges?

©) K>3

@ The series diverges for all x.

The function fis defined by the power series

(—1)"w2"

F(=) = X0lo "oy = -S4+ 8-S+l

for all real numbers x.
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11. Show that 1 — % approximates f(1) with error less than ﬁ.

@ Please respond on separate paper, following directions from your teacher.

Part B

1 n
1 point is earned for correctly showing error bound < 755 f(1) = 1 — = TR (; +)1), +...

This is an alternating series whose terms decrease in absolute value with limit 0. Thus, the error is less

than the first omitted term, so |f(1) -(1- )| < 5, = 120 < ﬁ.

v

The student response earns one of the following points:

1
1 point is earned for correctly showing error bound < 155

D"

_ 1,11
fFA=1-g+g -7+t (2n+1)!

3! 5! 7!

+...

This is an alternating series whose terms decrease in absolute value with limit 0. Thus, the error is less
than the first omitted term, so |f(1) —-(1- %)| < % = ﬁ) < ﬁ

Let  be the function given by f(z) = e 22" .

12. Let g be the function given by the sum of the first four nonzero terms of the power series for
f(x) about x=0 . Show that |f(x)—g(x)| <0.02 for -0.6 < x < 0.6 .

@ Please respond on separate paper, following directions from your teacher.

Part C
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8
1 point is earned for correctly alternating series bound of 164—f

f(@) - gla) = 2= — = 4
1 point is earned for correctly using x = 0.6

This is an alternating series for each x, since powers of x are even.

+1 -
a,;n ’ = 2_3% < 1for —0.6 <z < 0.6 50 terms are decreasing in absolute value

Also, |

1 point is used for the correct conclusion

1628 16(0.6)%
o [f@) - g@)] < 2 < 26

=0.011--- < 0.02

The student response earns three of the following points:

8
1 point is earned for correctly alternating series bound of lif

162® 3216
flz) —g(x) = T — S5+
1 point is earned for correctly using x = 0.6
This is an alternating series for each x, since powers of x are even.

Also, [%—|= —72? < 1for — 0.6 < z < 0.6 so terms are decreasing in absolute value

n+1

an+1 ’ 2

1 point is used for the correct conclusion

1628 16(0.6)8
o [f@) - g@)] < 2 < 26

=0.011--- < 0.02
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13. For aseries S, Iet8=1—%+%—%+%—%+%—8%+%—ﬁll+..-+an+...where
_ L ifnisodd
z{r.'—l}l.-"E )
a, =
i _1 . . .
— it » 18 cven.
(n+1)

Which of the following statements are true?
|. S converges because the terms of S alternate and i @, =0

n—o0
Il. S diverges because it is not true that |an+1| < |ax| for all n.
1. S converges although it is not true that |@n+1| < |ax| for all n.

" it @) =Y (%) then 1) is

k=1
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o (1)
Which of the following statements is true about the series Z 3 ?
n=1 \/ﬁ
@ The series converges conditionally. v

The series converges absolutely.

@ The series converges but neither conditionally nor absolutely.

@ The series diverges.

16. Which of the following series is conditionally convergent?
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& i1 174 n
2

® f: gy T NG

® S (5)

(=1)"n
nP + 2

17.

For what values of P is the series Z conditionally convergent?

18. Which of the following statements is true?

1
@ The series Z( 1)n+ T diverges by the alternating series test.
n=1

N n+1 4\/7_7’
The series Z (-1) +n converges by the alternating series test.
n=1

0 cos(nmw
@ The series Z (—1)n+l a2 converges by the alternating series test.
n=1

= 4n
@ The series Z (—1)n+1 9+ n? converges by the alternating series test.
n=1
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19. The alternating series test can be used to show convergence for which of the following series?

11— +5—5+w— 5+ +ant+ - wherea, = (-1)"" %

2.s1n1—5122+3133—s%4+512n55 e o4 by+ -+, where b —(1)"+lsmn

3. ¢§1+1_¢§1—1+¢?,1+1_¢§,1—1+¢Zl+1 f1+ "t , where
\/%H if n=2k—1

B — e fn=2k

20. y

_ﬁﬁnnnﬂﬂﬂﬂﬂﬂﬂ

—t—t—t T 1 T 1 X
) ax  8x = 12zV \(6r\/ ‘%U.TU \ZjirrU 28x| [ |32=

Graph of g
Let £ be the function defined by f (z) = 2*=% The derivative of f is f' (z) = =

The graph of the function 9 defined by g(:c) =z?sinz + 2z (2 + cosz) is shown above for
0 < z < 100. Let b, = f(n) for all integers n > 1. Which of the following statements about the

o0
series Y (—1)" b is true?

a:2 sin z+2z(2+-cos z)
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@ The series converges by the alternating series test.

The alternating series test cannot be used to determine convergence because the series is not
alternating.

lim b, # 0

n—00

@ The alternating series test cannot be used to determine convergence because

The alternating series test cannot be used to determine convergence because the terms b, are not
decreasing.

v

21. Which of the following is not a P-series?

o0 . 1
Which of the following statements about the series Z Sln(;) is true?

n=1

@ The series diverges by the nth term test.

o0
1
The series diverges by comparison to the series E o
n=1

o0
1
@ The series diverges by limit comparison to the series E n v
n=1

o0
@ The series diverges by limit comparison to the series Zn

n=1
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23. Which of the following series can be used with the limit comparison test to determine whether the

o0 4n
series Z 57 _ 2 converges or diverges?
n=1

24. If b and t are real numbers such that 0 < [t| < |b|, which of the following infinite series has sum

1
I?
bi4e2

: i (tz)k
<> 12 22
b° 4=/ \b

® 2% v

25, 0o
If an, = cos (%) forn =1,2,... , which of the following statements about E a, must be true?

n=0
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: lima, =0
@ The series converges and ,, = .“» .

The series diverges and i an =0,

@ The series converges and ,}i_,rf}oa" 70

@ The series diverges and 12.8n 7 0. v

o (=2)"
What is the sum of the series Z Tontl ?
n=1

e2—2e

—2

e2+42e V

@ &

O @ ©
3

The series diverges.

N
N

o0 2 n
What is the value of Z (—5) ?
n=0
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(a) -2

|
ot

<

The series diverges.

® 06

N

o0
8. |etfbea positive, continuous, decreasing function. If/ f(z)dz =5, which of the following
1

o0
statements about the series Z f(n) must be true?
n=1

> 5w =0

> 5t

o0
converges, and E B f(n) <5

® &

" fm)=5

3 f(n)
n=1

(o]
converges, and E B f(n) >5

© @ ©

NIE

f(n) diverges

S
Il
—

Let an=1nInCn for n=3.
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o0
29. _ o . ntl 1 1 1
-1 = — — ..
Consider the infinite series E (-1)""a, 33 4Ind + 5In5

-. ldentify the

n=3
properties of this series that guarantee the series coverage. Explain why the sum of this series
1
is less than —.
! 3

@ Please respond on separate paper, following directions from your teacher.

Part B

The response can earn up to 2 points:
1 point: properties
1 point: explanation

The terms in this alternating series decrease in absolute value and lim n—-« 1 ninn =0 . Therefore, the
Alternating Series Test guarantees that this series converges. Furthermore,

1 __1
3ln3 4n4

1

1
< Sum<m < 3

Therefore, the sum of the series is less than 1 3 .

The response can earn up to 2 points:
1 point: properties
1 point: explanation

The terms in this alternating series decrease in absolute value and lim n—»«~ 1 nlnn =0 . Therefore, the
Alternating Series Test guarantees that this series converges. Furthermore,

1 __1
3ln3 4In4

1 1
< Sum<m < 3

Therefore, the sum of the series is less than 1 3.
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The function g has derivatives of all orders, and the Maclaurin series for g is

o8

n

2n+1 3 5

z -z _z z ...
Z( 1 2n+3 = 3 5+7 '
n=0

30. The Maclaurin series for g evaluated at x = 1/2 is an alternating series whose terms decrease
in absolute value to 0. The approximation for g(1/2) using the first two nonzero terms of this
series is 17/120. Show that this approximation differs from g(1/2) by less than 1/200.

@ Please respond on separate paper, following directions from your teacher.

Part B
One point is earned for uses the third term as an error bound

One point is earned for error bound

b - <oz

1200 < "7 T 224 < 200

The student earns all of the following points:

One point is earned for uses the third term as an error bound

One point is earned for error bound

nom B4
‘9(2) 120‘< 7 T 224 < 200
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