MAT290F - ADVANCED ENGINEERING MATHEMATICS
QUIZ 2 Solution Outline, Section TUTO01-04

1. Find all solutions to the equation:

e® = 3sinh z.

Hence

2z = In(3) +i(2mn), n=0,+1,+2,...
z = In(V3)+i(mn), n=0,%£1,£2,....



2. If " is the circle |z| = 1, evaluate

/|z—|—1||dz|.
r

The curve can be parametrized as

(t) =e" where 0<t<2m.
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Using Euler formula:

. t
e 41| = |cost+1+isint| = ((cost+ 1)2 + (sint)?)Y2 = [2(cost +1)|V/% = 2| cos(§)| .
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Therefore:



3. If a is a real positive number and I' is a curve from point a to point a + 2a, prove that:

/ e dz
r

< a.

I'(t) =a+ ati 0<t<I.
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By the Bound on Complex Integral theorem,

/ e ?dz
r

<a.




4. Suppose
2" = exp(wLog(z))

where Log(z) is the principle value of log(z).

(a) Prove that for nonzero z
wHwq LW Wy

is always true.

(b) Prove that for nonzero z and nonzero z;
(221)" = 2"%"

is not always true. Note: do not use a counterexample.

2T = exp((w + wy)Log(z)) = exp(wLog(z) + wiLog(z))
Invoking Theorem 17.22.3:

= exp(wLog(z))exp(wiLog(z)) = z* 2" [2 marks]

(22)" = exp(wLog(+21))
and
2Yz" = exp(wLog(z))exp(wLog(z)) = exp(w(Log(z) + Log(z1)))

Therfore we must show that Log(zz1) = Log(z) + Log(z1) is not always true. If
oy = |Z|ei(a+2n7r) and z, = |Zl|ei([3+2mr)

Log(z) + Log(z1) = In |z[ + In|z1] + i(a + §)
while,
Log(zz1) = In|zz| +i(a+ B) = In|z| + In|z| +i(a + () if a+p[<2r
Log(zz1) = In|z| + In|z| +i(a+ 8 — 27n) if a+ B> 2mn

Therefore the equality is not always true. [3 marks|



