Mathematics for physicists

Lecturer: Prof. Ven-Chung Lee
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Application: falling with drag
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Complex numbers
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Imaginary axis

z=a+1-b

a — real part, b — imaginary part &
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~ by Euler relation

21 =|z|(cos Oy +i-sinf) = |z e polar form of phasor
2z = | 2| - €

Sz -z = |2 2] - €O H0D)

2" = |2|" ™ = |2|" . (cosnf + i - sin nf) — de Moivre formula

" cos 8 = cos (6 £ 2km)
zl/."={‘/Z=]z|1/"(cos<0in2k7r)+i-sin(9i2kw>> , k=0,1,2,--- ,n—1

n
6 : g 6 -
22 = |z|1/2- cos = +i-sin€ and [z|1/2- cos{=+m|+i-sin{ -+
2 2 2 2
2% 2k |
Y1 = cos 25 4+ 4. sin =
n n

Vi=1 , (cosgg—r+isin2—7r) , (coséz-{—ising)

3 3 3
1 V3 (1 V3
()

SHM » ———~ = — k- z(t) — z (t) = A, + Ape™™*
= Bj coswt + By sin wt
= (C - cos (wt + 4)

Ay, A; By, By; C, 6 are all constants of integration and determined by the initial con-
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Applications: damped oscillation
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TR ,z (t) are linear dependent, i.e., have the same
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function form.
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(1) v* > 4mk overdamped

,8% real number and < 0; A;, A; determined by z (0), v (0)
(2) ¥* = 4mx critically damped
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(3) ¥* < 4mk underdamped
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z(t) = e - (Ase™ + Age™) = e I - Acos (wt + 6)

Oscillation with exponentially decaying amplitude.

(4) ify—0, w——>w0=‘/%, z(t) — Acos(wp-t+6) —» SHM.



