Quiz 1: Complex Numbers Review

January 14, 2025
Lasers and Optomechanics
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Question 1: Co’mplef'c Geometry
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Plot and:label the point z = —2 + 2i.

Writ:e’z 111 ’c'efirris of its polar coordiné,teé r and 6.
Plot and label its complex conjugate PR e
Plot and label the sum z + 2* = - 4

Plot and label the difference z — z* =
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Plot *md label the product % 3 PRt e 4T o
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Plot and label the product |—9|— = -'irz = 4
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and L\s\'hq T rads = 180° we can
get back tv radians.
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x(£)=2 cos () #sin(t) = l[&;t "'*] [ -m%

z=a+tb =re

Question 2: Complex Functions
Suppose we have a complex functions z;, 2, and 23 defined as a function of ¢ € [0, 27]:
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1. Plot and label 21, 2, and 23 over ¢ € [0, 27]. At =0, z5(0)=3/T i e
4K Z.: Civele Remember that | ig \)u.sf a 10°
2. What shapes do 21, 23, and z3 form? Z2!Ellipre rotation: { = (¥

Z3: Line

3. Which way are'z; and 2, rotating as z,:cew| =2 z; (0) = 3J- e ¥ =a+th
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4 How can you know which way z; and zy ar€ rotating? Justify it with a c%lcul&tlog =3
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H;. 2) and 2, votwtion'! Take
derivative with l"espe.ci'fo Sé :

A

3 e , _
P dz) .8 o it g=o0
. * I TS et B e
_ AZz=z'(ted-3icf”‘)=—L at
Question 3: Fourier Transform a8 | $=0
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Calculate the Fourier Transform of 2(t) = 9cos(t)+sin( ). Recall that X (w) = —— z(t)e ™*dt

Collect bj e —ternms | x(t) = :L("I“‘_L)e' o 5‘_(2-"1)&_'*

Set wp Fouvier Trans Form !
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