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Answer alI questions Time: Two hours

(a) De6nL: t'h.rt

vergent.

Deternrinc thc convergcncc oI ile follo\ri!8 sorics, and 6ncl the sum of each

of thc serics, if it cxists:

.: ,,1,, + 1rr)
3,/','+t"'
: 2n+ t!r!--- _z- nt \n + 1l!

(State, without proof, mv tcst(s) that you:r'ra,v uso.)

[40 marksi

(b) Shorv tlnt the followirg sorios convcrgcs

v.. r.
z_ 2t, I.

120 marhs]

. Srd . Ab r', j,hr'i. I .,,n,n,d .o,, tu.r,,rl,. I

Stplxrse that thc sc.11orce c,f partial sunN o{ tlie serics i a, is L,-"*f"a

arrd (6f is a scquencc of borndcd variation ftr$..rgcs to 0. Provc that thc

scrics ! a"b, convcrges.

H"rr, t,r"r, lcr tlr, tL ,r,i r" .,.ir,

z-i

i.rr'a L' r,ing n"r a -,,-,,r ,p.,1 r,rnl--r.t" . ,.1



?3

{here of 2kri, h:0,1,2, , is convergent-

[40 marls]

2. (a) Let f a" ""a | 1,, U. two scries of non-ncgative real ntmb€rs such thai

i. a-3rnb, fbr all fl. e N and for solrre positil€ reai number m, and

]L Lnn coxvergos.

_a
Shov., thai the series ln,, con"eLgcs.

n=l
By using the above result, dctermine $'itcthcr the fcrllowing serica con\€rges

or diverges

\- _a1- In n^

(You may assumc, withotlt proof' the analog of thc above result for diveF

gence.)

[35 mar

(b) State the ltltegral Test for the series of positivc real lumbers.
3 I /1\

Sbo$ har r[^ .-ic" ) ; rd^ { l , ur\, rp.c,
7 tt \n/

("o., *ur.,"n, lvithout proor, the result, ,g lt (".' (1))1 
;*,*

Investigate whether the following series is corvcrgont or divergent by usi

the Altcrnating Series Test

(")

f i-tr" '
-ta 

e'l

\
Dctermine the convcrgence of the following scdes by l1sing the limit form

the Corlparison Tcst

2 2Jn + ,/l;+2

3. (a) For each o{ thc follolving se es, determine whether it is absolutely

or conditionally cor-verge t.

, i, ,,'/1'-,n'\,
= 

\n'I+ln'l

(d)



ii \-! ll-
L< n hLn

140 marksl

(b) Find the inrerval of convergence of the power sedes

*' '''{-'. ,1--" " ''
tL-2

[30 marks]

(c) Find the power sedes representsi;ion of the lunction

"r,r) . rao (,;)

I t ] ;r,,'\ounc) p,.u'no. wirhour Dr.ol. th"r..ulr 
/ j or4J 

- dlDn-'loJ-.
where a, c are arbilrary constants.)

[30 marks]

4. (a) Let I A" f" u rcarrangernent of all absolutely converge]rb series f o".

Provc thall

(Statc, withoui proof, any result you may use.)

[25 marks]

(b) Givel that, h(1 -t- x) = I(-,)'*'" lor .r < I Frfld rhp sum ol rhe
n=L

: r-r\nFr
, ondi i"r al ,.r,\prg-n, F oi rhp -crie" \

=nRearrangc the abovc sedes to obtain a dieerent sum. ;
' -3t' m,: k*.

(c) Let la, be a conditionally convergent series. Prove that for every real

nurlber S, there is a rear-rangemeDt ! i," ot I o" srlch that )] 6, : S "
n=1 z=l

[40 marks]

i. t 6" is absolutely corNergent;

r; \'. r. -\-.," /,n 1,a


