Math 152 Spring 2009 Exam III
Solutions-Form A

) |
1 d: Ty(x) :éof Z,'(l)(:c— 1)
~ e+ G e S ey

1 T
=r—1- §(x —1)2+ g(x —1)3. Substitute z = 2
5
into T3(x) yields T3(2) = —.
. a: Taylor’s Inequality says an upper bound on the

absolute value of the remainder in using 7, (x) to
approximate f(x) in an interval containing a is

M
IR, (2)] < m]w — a|™"! where
M = maz|f"+V(z)| for x in an interval containing
a. Here n = 3 and a = —
M |
Thus |Rs(x)| < TI1r 3]
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where M = maz|f* (x)| for 0 < z < ?W

f®(z) = sinz, hence the maximum of |f*(z)| oc-
cures when =z = g, yielding M = 1. Thus
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. ¢: Recall Z ap = 11m Sn, where s, is the sequence
n=1
of partial sums. We are given that

Sp =44 1In(2n) — In(n + 1), thus
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vergent p-series, > 5 also converges by the
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Comparison Test.
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= sin(l) + sin- — sin — sin Now,
2 n+1 n+2
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sin — — sin = lim s
n=1 n n—+2 n—oo "
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. ¢: Collect all variables on the left hand side of the

equation and complete the squares:

x? —2x41y? +4y + 22 — 62 = 0. Complete the three
squares:

22 =204+ 1+ +dy+4+22—-624+9 =14 =
(x —1)2 4 (y+2)? + (2 — 3)2 = 14. Thus the center
of the sphere is (1, —2,3) and the radius is v/14

. d. Using the known Maclaurin Series for
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the other statements are false.

diverges by the test for

7& 0. All of

b: Apply the the
oo 5"z —3)"
SRACE
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Ratio Test to series

an+1
Gn,
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50t (z — 3)ntl n!

(n+1)! 5n(x — 3)"
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interval of convergence is all real numbers, yielding
a radius of convergence of R = co.

Use the Ratio Test: for %O: M:

= lim

‘ = 0 < 1 for all 2. Hence the

n=2 n
lim dn+1
n—oo | a,
i (_3)n+1(x _ 1)n+1 \/ﬁ
= lim
g, \/— EHCENE
n—oo| Vnt+l1 1
=|-3(x—-1)=|-3|[(x—1)| = 3|z — 1]. Now the
Ap+41

Ratio Test says if lim < 1, then the series
n—oo

Aan,

> a, converges. Hence
n=1

1 1
lz—1] < 1,s0 |z —1| < 3 hence R = 3 Now test
the endpoints of the interval:
1. 2 4 .
|z — 1] < 3 ylelds 3 <¢<g3 Testing x =

2 (=3)"(=1/3)"

’U Wl
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4 = (=3)"(1/3)" & (-1
Testing z = —: M Z( )
3 = vn = Vn
which converges by the Alternating Series Test.
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Thus the interval of convergence is 3 <z < 3
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Find C by choosing x = 0, yielding C' = In 2.
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Thus In(2 — 2?)
(a) First, I will apply the Alternating Series Test to
© (—1)"
determine whether > (

n—o nlnn

converges with

1

nlnn:
1

<
(n+1)In(n+1)
1
N
(i) na60 nlnn
Therefore both conditions of the AST are met, so
the series converges. To test absolute convergence,

Ap =

(i)

, hence ap1 < ap.
nlnn

=0.
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we look at Z u = > . Use the in-
nlnn n—onlnn
00 t
tegral test: / dr = lim de =
rlnzx t—oo Jo zlnx
tlim (In(Int) — In(In2)) = oo (u-sub with u = Inx).
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dx diverges, hence Z (=1)

con-
n—o nlnn
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Thus /
o xlnx

verges, but not abbolutely

(b) Since nz2 nlnn Yy

since this is part (b) of a problem, that is a hint that

I will somehow use part (a). In part (a), I showed
o0

is a positive series, and

diverged. Thus I will use the Limit Com-
n—onlnn

parison Test with Z
—onlnn’
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lim 2% = lim l/(nlnn + v/n)

. nlnn
= lim

n—conlnn+/n’

nominator by nlnn.

Divide the numerator and de-

. 1 .
ZJL%W—,}E&H T = 1 Thu
+ nlnn Vvnlnn
< 1 x 1
since nXZ:Q T diverges, so does nX::Q m
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The Taylor Series for f(z) = — at = 3 is
x

flay = 3 L0

n=0 n.

mula for }(”) (3).

(x — 3)". We need to find a for-

(=1)"n!
pntl

F(x) =

ol
Substitute z = 3: f(n)(g) _ (=1)"n!

ﬁ. Substitute

this in above, we obtain
X (=1)"n!

f(z) nZ::o W(ﬂﬁ -3)"
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a.) We will use the Ratio Test to establish conver-
gence:

lim dnt1
n—00 | @,
(_1)n+1 37n!
= lim
n—o0 |31+ (n + 1)l (—1)"

im |——| = 0 < 1, thus the series converges
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absolutely by the Ratio Test.
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c.) Using the Remainder Estimate formula for Al-
ternating Series:

|Ry,| < an41 where a,11 is the positive part of the
(n + 1) term. Since n = 4:

1
’Rn’ < as = %



