Fall 2010 Math 152 7

Exam III Version A Solutions
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1. E cosf = = =
lalb]  V3v26 /78
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2.E f(xr) is a geometric sum with
a = 1,r = —42°, so f(z) =
Z(—4:172)" =1—42% + 162" —642° + - -
n=0
3. B Apply the Ratio Test: Gntt) _
an
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which approaches 0 (hence < 1) for all values
of x. Therefore, the radius of convergence is 9.
0.
4. C The series is an Alternating Series, so
|s — s3] < |ag| = 48764
10.
r = :L'n
5. D e* = Z e SO
n=0
e 2\n 0 n,2n
2N )" o (ED)X
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6. B Apply the Ratio Test to (I):
Uit B (n+3)3n+1 22n+1
an | 22ADFT (4 2)3n
~ (n+3)3mtt 22t 3(n+3)

. _ hich
22048 (n+2)3"  An+t2) ¢

approaches — < 1, so (I) is absolutely con-

vergent. (II) is an Alternating Series, but
nd +4
2n?
vergent (hence not approaching 0), so (II) is
divergent by the Test for Divergence.

lan| = — 00, which means a,, is di-

A The power series has a radius of conver-
gence of at least 4, so it is certain that the
series is convergent for all € (—4,4] (con-
vergence/divergence is unknown for all other
values of x). Only x = —2 is in this in-
terval, therefore, we know for certain that
o0

Z cn(—2)"is convergent.
n=0

A fl(x) = T2 which is a geometric
sum with ¢« = 1,r = —x, so f'(z) =
oo oo
Z(—x)" = Z(—l)":c". Integration with re-
n=0 n=0

) o (_l)nanrl
spect to elds = -
p z ylelds f(z) t;) T
(since f(0) = 0, the constant C' = 0).

B Completing the square yields
(x+1)? + (y — 2)? + 22 = 5, so the center is
(—1,2,0) and the radius is v/5.

D We need a-b =0.

(t+2)(t=2)+ ) (t+1)+1> =3t2+t—4 =0,
4

(Bt+4)(t—1)=0,s0t = —gor t=1.

From the chart below, cos T =
-5 , @-3  @-3°
O0! L 3! N 5!
_ Z (1) (x — %) ot
= (2n+1)!
(")(E) T\
(n) (n) (E) (3 ( _ _)
0 coszx 0 0
. -1 T\ 1
1 —sinx -1 T(x—i)
2 —coszx 0 0
1 3
3 sin x 1 30 (:c — 5)
4 coszx 0 0



12. .

13.

lan| = PCEE which is decreasing and

approaching 0. Therefore, the series
is convergent by the Alternating Series
Test.

1
Z|an| Z . Let b, = -

Both |an] and bn are greater than 0,

2
anda—":L-ﬁ:n—,which
n?+4

by, n24+4 1
=1
hes 1. Si —
approaches ince E -

n=1

by the P-Test, Z lan| is divergent by

n=1

is divergent

o0
1
the Limit Comparison Test with E -,
n

n=1
hence the Alternating Series is not ab-

solutely convergent. (NOTE: Integral
Test could be used to show divergence
as well).

14.
(a) From the chart below, \/z ~ Ts(z) = (2)
1 1 1 i a= — - —
1+—(X—1)——(X—1)2+—(X—1)3 1. a—<3,5,3> <2,4,5>—<171, 2>
2 8 Yoy i, b=(2,8-3)—(2,4,5) = (0,4,-8)
(n) (n) n .
no @) Q) ol -1 e = Tb; - 16?64@,4,—8) -
0V 1 -1 =1 (0,1,-2)
1 1 3 iv. a—c=
1 §$—1/2 5 f(x_ 1)1 — Z(@—1) iv.a—c=(1,0,0)
1, 1 -1
_—..—3/2 _ - _ 4 _ 2 _ _ _ 2
2 22 1 3 (x—1) (x—1)
3 §x_5/2 3 5 (z—1)7°= i(:10 -1)3
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(b) a = 1,n = 3. To find M, note
15 15
that (4) — | 77/2 —
at |fP(2)] = | -5 6
which is largest on the interval x € [1,2]
at x = 1. Therefore, M = f® (1) = o
15
Therefore, |R3(x)| < 16 Fle — 1/3. This
error is largest on the mterval x € [1,2]
at * = 2, so on the interval, |Rs(x)| < (b)
o 15
B12—1p = .
! .
4' 16-24 15. Apply the Ratio Test: Gntl =
an
(z+3)" (n+2)4"  (n+2) w43
(n+3)4ntl  (z+3)" | 4(n+3) '
(a) The series is an Alternating Series. |z + 3]

We want the limit, < 1, which is

true when |x + 3| < 4, -4 < 2+ 3 < 4,
or =7 < x < 1. Therefore, the radius
of convergence is 4. The series diverges
(limit > 1) when |z + 3| > 4, ie, x > 1
or x < —7. Since the Ratio Test is incon-
clusive (limit = 1) at the endpoints, we
must test them separately: When x = —7,
Z % = Z % which is conver-
gent by the Alternatlng Series Test.

= (143)” =1
=1, § :§ —— which i
x 2 n—|—24" n,1”+2’wm 18

dwergent by the Integral Test or by Limit
Comparison Test with Z —. Therefore, the

n
interval of convergence is [—7,1).
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