Math 132 Subsection lecture #8 Fall 2008

REVIEW FOR EXAM 111
1) Whatis lim (1+ 2)n
n—00
solution: Look at hn;c> In[(1+ £ ) 1= lim M—IF“— (by L"Hospital's rule) =
n— n—o00
] ) |
N g SRnEReE TR - 2\n = o2
nlgi;xo—"T = nl_l_'lcl;o e dieg 2. Therefore nango (1 + %)% =¢?,

o0
2) Find the sumof 3 3(0.99)" , if series converges. Otherwise say it diverges.

n=1
[o'e)
solution: The series ) 3(0.99)" is a geometric series with a =3*0.99 and
n=1
- : 3*099 _ 297 _
r=0.99<1. Thisconverges to r5 = 551 = 297.

3) Consider the series Z tan( ) Check ifitis a) absolutely convergent,

b) conditionally convergent or c)divergent.

solution: Since all the terms in the sequence { ;; }” are numbers between 0 and Z,

<

o0
all terms in the series tan(n% ) are positive . Therefore if it converges then it
n=1

o0 00
converges absolutely. We can use limit comparison test for 5 tan(;}z—) with Z %,

n=1
. : =N ; 3 . tan(3 ;
which converges since it is a p-series with p=2. lim in—;ﬂ (by L"Hospital's rule) =
T—00 >

8iYy /13
lim s—e—c—(w = lim sec?(%) = sec*(0) = 1 > 0. From this it follows that

r—00 g | Z—00

[o'e)
> tan(Z;) is absolutely convergent.

o0

4) Check if the series Z +1, converges or diverges.
; : : : (2n+2)! ! (n+1)!
solution: Using the ratio test we get, ~ lim (n+1?!7nlu2)y et =
o0
. (2n+2)(2n+1) __ 2n! -
im st = 4 > 0. Therefore ) o i diverges.

g 3 n=1



0 n
5) Use the root test to see if the series > @;np converges or diverges.
n=1

solution: (/ “29S = (1) Now lim n+ can be calculated from
nn n—o0eo
lim In( n%) = lim %@ . By L"Hospital's rule the limit is zero, so
n—oe n—o0

» 2 . . . .
lim ns =e’ = 1. This means that lim ll(fr) = oo and series diverges.
n—0oo n—00 nn

o0
6) Consider the series Y @ . Check if it is absolutely convergent,

n=1
b) conditionally convergent ~ or c) divergent.

solution: For every positive even integer, cos(nm)=1 and for every odd integer,

o0
cos(nm) = — 1. So our series is the alternating series »_ ( —1)" 1. By Leibniz's
n=1
: 1 X cos(nm)
theorem, since  Lim 1=0 and 25 < %, wehavethat 3 =5 converges.

n=1

o0 o0
Now if we take the absolute value for all terms we get '—C—o—’j(lﬂ T
n=1 n=1

1
n 2

o0
which diverges, since it is a p-series with p=1. Therefore 5" &XW—) is
n=1

conditionally convergent.
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