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QueStioh 1

(a) (i) Let

| 2241 )
f(z): z—1 a
1+21 z=14

Is f continuous at the point zg = i?
| ‘4 2% — 3iz + 10
- (i) Use 1’H6pital’s rule to determine z15151t s
(b) Suppose that 3
. . f(2) =8z — 2° — zy’ +i(z’y + y° - 8y)

- where z = z + 4y. Determine where f’(2) exists and calculate its value there.

(c) Show that u(z,y) = zy® — 2% is harmonic and determine a harmonic conjugate
v of u. Write u + v as a function of the complex variable z = z + y.
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Question 2

(a) Determine all complex values z with e**~* = —i.

(b) Evaluate: ‘/c |2%|dz where C is the curve from z =0to z=1+7i given by the
parameterization z(¢) =t + it for 0 <t < 1. ’

(c) Show that sinh™(z) = log(z + (2% +1)%) and determine all values of sinh™*(—i). :

Question 3

~ (a) State Cauchy’s integral formula and use it to evaluate

1
/c' 1 +_z2dz

where C is the positively oriented circle of radius 1 centered at
(i) z=1 ; (i) z=—i.

(b) Determine the Laurent series about 0 for

—Zz

£e) = s

validin (i) 1<|z| <2; i) |z > 2.

Question 4

(a) Define the following terms:
' (i) isolated singular point;
(ii) a pole of order m. 4

(b) ' Determine the residues at each pole of the function

6z —3
22 —diz —4)(z+1)

f(z)z(

(c) Use the Residue Theorem to evaluate the integral

/ 6z — 3 dz
c(?2—4iz—-4)(z+1)

where C is the circle of radius 2 centered at 2 = —1 — 1.



