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1. a) Ifthe # partial sumofthe series ∑扉s given by信3一缶nd串r

れこl

7t = 1. Is the series ∑ αれCOnVergent? Justify your auswer.　[20 Marks]

乃=l

b) Using the comparison test or otherwise show that the seI.ies

望、　　l

証十競2c○s(可
匡5 M頒坤

c) Let ∑α7胆d ∑胆two series ofpositive terms and and suppose that筈→ L,

%こl　　　　　　れこ1

as 7} -→ ∞,Where O = L = ∞・ Prove that if ∑br。 COnVergeS then ∑a,, COnVergeS.

What can you say about the convergence when L = 0?

[40 M狐i固

差sin (男
《ユ) Detemine whether the series ∑ sin co重rverges Or diverges.　[25 Marks]

2・ ;L) (i) State clearly the integral test for the convergence of the series ∑aれOf

POSitive terms.

(ii) Ttst the convergence of the series ∑ 7‘e_号・　　　　[40 Marks]

t)) Uslng a Suntable test determlne Whether the series若葉converges or divergrs・

[20M那珂



c) Consider the series given by

2・4　2・4・6　2・4・6・8

㌻七十㌃七千十3.5.7,9十●‥・

(i) Viite down the general tem α,2声1 ≧ l of the series.

(ii) Show that the ratio test is inconclusive for determining the convergence of the

series ∑ ‰

れこl

(iii)耽s吊he convergence of the series ∑ α" using Raabe,s test.　[40 Marks]

れ二1

3. a) L。t γ be a real number・ Fbr which values of γ 1S the serleS ∑母島

〔.て)

absolutely convergent or conditiona11y convergent. (No jus舶cation is required)・

し20 M紬ksl

b) Suppose that the function /(可has the power series representation

f(可=∑掠ガ一明,b∈取・

(i) Using the ratio test discuss the radius of convergence and interval of convergence
Of the power series.

(ii) Show that ifthe radius of the power series is B then the radius of the power series
of f′(勾is also凡　　　　　　　　　　　　　　　　　　　[35 M祖国

c) Cousider the power serleS差等・

(i) Find the radius of convergence R of the series.

(ii) Find the interval of convergence J of the series and detemine whether it converges
absolutely or conditionally a,t eaCh point of I・　　　　　　　　[45 Marks]

4. a) Let / be a bounded function defined on [α,b] and let P = (卸,q,ff2,‥つ穆高

be a partition on [a,坤

(i) Define L(P, /) and U(号/) in the usual notation.

(ii) Define Lower Riemam Integral and Upper Riemann Integral of / on [a,坤

(iii) State the de丘nition / is integrable over [α, b] and

in part a(ii) above.
f f加i皿g the七e重ms

[25 Ma重ks]



b) Let / : [-1,1十→ R be defined by

f(かこ

〈一日　　i缶∈トl,0)
-録十1 i最∈[0,叶

(i) Sketch the graph of f(中　　　　　　　　　　　山y Ma.ks]

(11) Uslng the partltron P = {‾1・ ‾晶1} o刷show that U(豊董

(iii) Suppose that a sequence ofpartition ofト1, 1】 is given by島=

Considering the partition as two parts for 5 = 0, 1, … , 71 and

b = 7'+ 1華+2) … ・27あSeParately, Show that

L(瑚= ∑(-中計

and hence ob坤n an expression for L(jL, /) in terms of 7し

隔
Show that f(うわこ1. [30 M狐固

C) Let / be a function defined on [瑚・ State (without proof) the Riema。n

Criterion for the Riemam iutegrability of f on [a, b].　　[10 M卿団

L as七page


