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9.

N CHAPTER 12 INFINITE SEOUENCES AND SERIES

{u) ,!L 
4", : 

,"151o *J"Tr: 3. 
,o rhe sequenc, {o-}is convergent by (l 2.1.1).

(b) Since 
nlfu 

on : ? + 0, the series 
F:ro-is 

divergent by the Test for Divergence (7).

10. (a) Both ! at and L oi represent the sum of the first n terms of the sequence {o-}, that is, the nth partial sum.
; - 1  ; - 1

( b )  i  ( r j : a j  l a i  l . . . l a i : T l a j t w h i c h , i n g e n e r a l , i s n o t t h e s a m e u t ;  f  a i : a r | - a z + " ' : _ a , - .
i : l  - ' -  i : \

n tems

1 1 . 3 + 2 + t + 3 + . . . i s a g e o m e t r i c s e r i e s w i t h f i r s t t e r m o : 3 a n d c o m m o n r a t i o r : t . S i n c e l r l : ?  ( 1 , t h e

series converges to fi : T+E : fr : g.

* - i + + - 1 + . . . i s a g e o m e t r i c s e r i e s w i t h r - - 2 . S i n c e l r l : Z ) l , t h e s e r i e s d i v e r g e s .

- 2 +  
Z  

-  
+  +  #  

- . . .  i s a g e o m e t r i c s e r i e s w i t h a  -  - 2 a n d r : .  :  - f  .  S m c e  l r l : 1 >  l , t h e s e r i e s

diverges by (4).

14 .  1+0 .4+0 .16+0 .064 f  . ' .  i sageomet r i cse r i esw i t h ra t i o0 .4 .  These r i esconve rges  t o  7 i ; :  t : rB :  Z

s i n c e l r l  : ? < 1 .

12.

13.

2t

S - - r 2 r n - 115. ),5 (;) '"  
-  

is a geometric series with a : 5 and r :

n : L

a  -  5  -  5  -  t ;
f  - r - - I = t E -  I / 3  

- r r '

c o  r  n t f l - T
n  l - l . ) l

16. )2  5 . - r

o o  
/  t l n - l  i  

m  
/  r \  n - l

t 7 . t  + : 1 t { - 9  )  .  T h e l a t t e r s e r i e s i s g e o m e t r i c w i t h  a : l a n d r :  - } .  S i n c e l " l  :  i  <  1 , i t- "  / '  4 n  4 /  \  { l
n : l  n : 1  \  /

COnVefgeS tO ;----;= * : ;.e  I  - \ - o / + )  tf . Thus, the given series converges. (i) G) : +
1 \  / 4 \  -  - r

oo -l

18. i  =+ isageomet r icser ieswi th ra t io  r :4 .  S ince l t l  :4  <  l , theser iesconverges .  I t ssumis
*t':n (\/2)" " \/2 \/2

1  J '  , / 2  / i ' "
r :  -  :  -  . u : - : ,  :  t / 2 6 / 2  +  1 )  :  2 +  \ / t .r  -  7 l \ /2  r / ,  -  t  r /2  -  t  f f i : ' /26 /z
oo oo

1 9 .  t  # ;  
:  

i  f  ( ; ) "  i s a g e o n r e t r i c s e r i e s w i t h r a t i o  , : [ .  S i n c e  | r l  >  l . t h e s e r i e s d i v e r g e s .

":' 
:'

2 0 .  I  # : 3 I  ( i ) ' ' t a g e o m e t r i c s e r i e s w i t h f i r s t t e r m 3 ( e / 3 )  : e a n d r a t i o r : 9 .  S i n . .  l r l  <  1 , t h e

series converges. I ts sum it  
r  +lz: ; i

21.  i  a= d ivergess ince l im a. :  l im - { -  : I+0.  [Use ( ] ) , theTest forDivergence. l
n : l l L _ |  J  n  r r c  n - ' . c ( ) l L f  t )

fr. Since |rl : 3 < 1, the series converges to

-$. fne series diverges since lrl : € > 1.

2l

2t

27

28

29



I J

2 / 5 -  3

lartial sum.

I  an.

f  < 1,the

the series

= i a 1 , i ,

[m ls

< 1, the
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22.  i  3 :3f  t  r : . .^- -^^ : -  -- 
k 2; 

drverges since each of its partial sums is 3 times the corresponding partial sum of the harmonic

series 
^E ;,which 

diverges. uti ! *"r" to converge. rhen p, * 
wourd also have to converge by

Theorem 8(i).] In general, constant multiples of divergent series are divergent.

23. Using partial fractions, the partial sums are

',-:t 
o_drrr .L(*_#)

( t - )* ( i -1 \ - , ( r  1 \ , . .+(=+_ 1\_, /  t  t )\ ^  r )  \ t  
-  

4 ) -  \ 5  
-  

E ) *  \ n -B  n=  )+  \ " _ ,  n /

This sum is a telescoping series and s,, : 1 * 
; 

- 
# 

_ 
*

o o o

rhus' 
>-a=: Jg (t . ; - # - :) : I

,4. i 9l{ diverges by (7),the Tesr for Divergence, since
7 _ r  

r ( n  +  2 )  
-  " J  \  r  t '  ! ' r v  r v o r  l v r  v r Y u r E s r r L t r ,  s l l l L ' t r

). '"o-:,q ti?#:,q ('.a+^) :,*o
: 1,.2

25. 
f ;- diverges by the Test for Divergence since lir 

k2

k : 2 ' "  .  
' - " " v J L " v  r e J L r . , r  

* * L o * : k T L  k r -  r : r f  
o '

26. Converges. s?z : i ==: -: i ( t- 1 \=  Z -  p  *411-3 :  2 \ l+ t  
-  

t+3 )  
(us ingpar t ia l f rac t ions ) .  The la t te rsumis

G-i l+(+-*)  +( i -*)  +(*-+) + +(*-  #)*(r+-"+=) :*+*- 1
n + 2

o

6

_ t
n + 3

( t e f e s c o p i n g s e r i e s ) . T h u s , i  =  ?  , , * ( l  , 1  1  1  \  I  1" ' u o '  
2 n ,  + 4 n + 5 : J g \ . ,  *  

J -  n + 2 -  
" *  )  

:  
; *  5  

:

2 7 . C o n v e r s e s . \ -  3 n + 2 n  : S  ( 3 *  - 2 ' \  - S  f / r \ "  / r \ " . l  r / 2  r / B
Z - - t  ( : n  /  , l  a -  |  a ^  |  -  )  l l  :  I  t  I  :  I  |  :  - + -  t

oo 
n: ,T:  L\ . *  

*  6 . ) :  
" :L_l f ; l  

.  ( ; , )  l : t_q-r  r_w: t* ;

'zs 
: 

i{o'a)'-t - (0.3)"] : i ro ,) 
n-L -i {o ,)" [difference of two convergent geomerric series]

1 0 . 3 - 3 3 2:  
1 ; s  

-  
1 -  o i  

-  5  -  
i  

: 7 .

"  , !  
w :z+  r / i+  { i+  { i * . ' .  d ivergesby theTest fo rD ivergences ince

,,$ o", : ,l!g v, : )!yzt'* :2o : r + o.
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