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SECTION A [40] ‘

(a) Write the Cauchy-Riemann equations in polar coordinates. 2]

(b) Write z = 2 + =i as a complex exponential. 13

Determine v and v if w = u + v and

(a) w= zsinh(2), [4]

(b) w=2¢" 4]

(a) Find the real constants p and ¢ for which the function f(z) = u + iv is analytic,

where u(z,y) = pz* — 62%y* + y* — 5z and v(z,y) = 423y — dzy® + qu. (4]

(b) for these value of p and g, find an explicit formula for the differentiable function

f(z) in terms of z. - [4]
Find the Taylor’s series about z =0 for f(z) =sinz in terms of =z. 6] |
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AS. Evaluate
Stnh3z :
(a) I = TS dz, using the extended Cauchy’s integral formula. +
& 1
S
(b) ,[ﬂ (3 +cus€)d9' 6
.. SECTION B [60) |

B6. (a) Evaluate the following:

| () ,;
- ilﬂ 22 :2zdz'
) 3]
W P j{ sin 22 A
z|=0 22 — 42+ 3
5]

‘ (b) Derive the extended Cauchy’s integral formula. (7]

(c) Use the extended Cauchy’s integral to evaluate
hz
' I'= .. dz.
22 (2 +1)3(z — 1)
[5] |
B7. (a) Derive the formula for'the Taylor’s series. [10]
(b) Show that
/ T dr o
oo (224 1) 16
5]
L (c) Evaluate
2
/ cos 20 40
0 D+ 4cost
[5]
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BS. ) Use the ML Lheorem to bound the following function:
I = j{ (7 — 2 where c is a circle, centre origin and radius 5 3]
(b) Prove the Cauchy-Goursat theorem, jt{ f(2)dz =0 5]
(c) Define the following terms:
(i) Pole 2
(ii) Removable singularity 2]
(iii) Essential singularity 2
(d) Show that for &> 0
/‘ *® cosz re?
dz =
0 e -+ b2 2b
6]
. . T ; . ou Ov
B9. (a) Given the Cauchy-Riemann equations in cartesian coordinates as =% and
Z Yy

@ ou

Show that, in polar coordinates, the Cauchy-Riemann equations are

dr Oy
gu. 1 ov ov 1 0u

given by -— T and B where z = rcosfl and y = rsind. [10]

(b) (i) Find the image of the line y = 2z under the transformation w = e . u
o =

(ii) Hence comment about the image of the point (1,2). 13

END OF QUESTION PAPER
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