Question 3 {Unit B3) - 25 marks

(2} Determine the disc of eonvergence of the power series
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(b} Use Taylor's Theorem to determine the Taylor series about —i for the function
flz] = = Lag 2, giving an expression for the general term of the series. Alsa,
state the largest open disc on which the function f is represented by this Taylor
SETIN

() Find the Taylor series about 0 for each of the following functions.
(1)  Fflz}=e " Log(l+2z) (up to the term in 2%)
{ii} flz)=cos{sin2s) (up to the term in =%
{d} Let the function f be entive amd suppose that
flig)=e", [wryeR
Show that f{z) = &%, forall 2 £ C.

Question 4 [ Undt B 25 marks
in) Locate and classify the singularities (giving the order of any poles) of the
fellowing fumtion,

f(#) = ———

1 —rcosz
[Hind: Use o = cosls = Zkx], for 2 F.)

(b Let fiz} = (l - ;’;) wa:l.(l)

{i} Find the Lasrent series for the function § about 0, giving the gencral
Lermn of the series,

(i) Write down a punctured open dise D, comtaining the cirele © = {2 |z] = 1},

an which f is represented by this serics,
[iii) State the natore of the singularity of £ at 0.
(iv) Evalnate

[ (1 - _—li) cxash (1) 2,
P X &
where & = {z: ]3] =1}

() Find the Laurent series sbout O for the function

fiz) =

{3z =11=z+3}

om the set {z:|z| = 3}, giving the general teem of the serics.
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