The Final Math 487 471

Note:
- Write your answers in the same order as the questions.

- Write legibly.

(1) Evaluate the following integral using residues

o
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(2) Evaluate the following integral using residues
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f d0 (6 marks)
2+ sin (@) cos(0)

in the infinite annular {z: |z| > 5 }. Use the

(3) Find the Laurent expansion of f(z) =

z3-25z

3d . . . . . .
zz, where y is the circle |z| = 6, in the positive direction. (6 marks)

. Z
expansion to find [ —
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(4) Let f(z) = u(x, y) + iv(x, y) be analytic on D, show that u,,,,,(x, ¥) exists in D and

continuous. (5 marks)

B)Iff(z2) = u(x, y) + iv(x, y)isanalytic on D, then find the Cauchy- Riemann equations

on D in polar coordinates, then find f ’(Z) in polar form. (5 marks)

Logzdz
z2 —27+42

6) Find , where L0g(z) is the main branch of the logarithm and y is the rectangle
y g

that joins the points (1, Zi), (2, 20), (2, —2i), G, - Zi) in the positive direction. (6 marks)

2
(7 Letf(2) =

2y _
<oshZ) =1 Show that f(z) has a removable singularity at z = 0 and use the
uniqueness of Taylor expansion around z = 0 to find £ 19 (0) . (6 marks)
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