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(Part I): Multiple Choice Questions

In this part, write which of the statements a, b, ¢ or d is true in the answer box
provided (only one statement is correct).

111
Exercise 1 (8 pts). f A= | 0 1 2 |, then there exists an invertible matrix P
00 3
such that P AP is equal to
1 00
(@) { 010
00 3
1 00
b)) { 030
00 3
3 00
()| 011
0 01
1 00
(d | 020
00 3
Ans:

Exercise 2 (8 pts). Let F(z,y, 2) = 23i+x?yj+2?zk and S be the surface consisting
of the cylinder (22 + y? = 4; 0 < z < 2) and the circular diks (2? + y? < 4; z = 0)

and (22 +y* < 4; 2 =2). The flux //Fn dS of F' across the surface S is equal to
S
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Exercise 3 (8 pts). If z =

, then 2'? is equal to

1+Z\/_
1+

Exercise 4 (8 pts). Recall that the if z € C\ {0}and a € C, then the principal

oln() " where Ln(z) is the principal

value of the power z* is the complex number e
logarithm of z.

The principal value of the power (14 v/3)" is

(cos log, 2) + isin(log, 2))
cos(log, ) + isin(log, 2))

Ans:

Exercise 5 (8 pts). Let C be the positively oriented circle given by |z —i| = 1. The

2

value ofj{ ¢ - dz is

Z—1

471
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(Part II): Written Questions

Exercise 6 (22 pts).

(a) Find all complex numbers z such that

sin(4z) = %cos(élz).
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(b) Write
sinh(1 + Zg) + sec(m + 1)

in the form a + b.
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Exercise 7 (18 pts). Let f(z) = |2|> + Z. We denote by z = Re(z), y = Im(z),
u(r,y) = Re(f(2)) and v(z,y) = Im(f(2)).
(a) Find all (z,y) at which u, v satisfy Cauchy-Riemann Equations.

(b) Is f(z) differentiable at zy = —1? Why?
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Exercise 8 (20 pts). Using Cauchy integral formulas, evaluate the contour integral

]{lcosh(z)_ sin® z N e* d.

23 (2z—7m)3  z-3

where C is the positively oriented circle |z| = 2.
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2% — 422 + 52
22 —4z+3
(a) Find the Laurent series of the function f(z) about zy = 1 in the region
0<|z—1] <2

Exercise 9 (22 pts). Let f(z) =

(b) Use (a) to evaluate the contour integral

I= ff(z) dz,

where C is the positively oriented circle |z — 3| = 1.
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Exercise 10 (18 pts). Consider the function f(z) = LCOS(Z)

(a) Find Res(f(z),0) and Res(f(z), ).

2(z—m)?

(b) Use (a) to evaluate ff(z) dz
c

where C is the positively oriented circle |z — 3| = 1.



