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Instructions |

1. This paper consists of SEVEN questions.
2. Each question is worth 20%.

3. Answer ANY FIVE questions.

4. Show all your working.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS
BEEN GIVEN BY THE INVIGILATOR.



Question 1

(a) Use two methods to evaluate

*° dz
/_oo po S S [16 marks]

(b) A student remarked that

1 raised to any power always equals 1.

Is this statement true? Discuss. [4 marks]

Question 2

(a) Find the principal value of
tanh z = 1v/3. [10 marks)

(b) Consider the function

1
f(z)=m-

i. Locate and classify all singularities of f(2).
| [2 marks]
ii. Find the residue of f(z) at each of the singu-

larities.
[8 marks]




Question 3

(a) Express the complex number

(—>§+§)8+-};(1—z’\/§)2

in the form a + 7b. » [10 marks]
(b) Integrate .
sinmz
f;) 422 +1
where Q is the circle |z| = 1. [10 marks]

Question 4
(a) Give a full statement of the:

i. Cauchy’s Integral Theorem [3 marks]
ii. Cauchy’s Integral Formula [3 marks]
ili. Residue Theorem [3 marks]

(b) Show that if f(z) = u(z,y)+iv(z,y) is an analytic
function, then '

O'u 6%
2 + 5:? = 0. [6 marks]
(c) Determine whether the functions
u = e"*(cosy — siny) is harmonic. [6 marks]

Question 5
(a) Express each of the following equations in terms
of z and y. Hence describe and sketch the curve
defined by the equatios. . L
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=9, [8 marks]

(b) Find the Taylor series of
f(z) =tanz

about z = %w. Determine the region in which this
series is convergent. [8 marks]

Question 6

(a) Use the Theory of Residues to evaluate

L

T dé :
e (12 marlc]
(b) Prove that
| sin 2|2 = sin? z + sinh® y. [8 marks]

Question 7
(a) Analyse the convergence properties of the se-

ries o '
Z (3:+9) (2Z *2) : [10 marks]
n=0 n
(b) Solve
A+ +1=0 |

and express your aﬁsWef(s) in the form a + ib.
[10 marks]




