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Today’s Topic : reiθ



u = a+ bi v = c+ di

u+ v = a+ c+ (b+ d)i



Multiplication of complex numbers

(a+ bi)(c+ di) = ac+ adi+ bci+ (bi)(di)

= ac− bd+ (ad+ bc)i
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eiθ = cos θ + i sin θ



reiθ = r(cos θ + i sin θ)



aeiθ is a vector of length a at angle θ
beiϕ is a vector of length b at angle ϕ



aeiθ · beiϕ = (ab)ei(θ+ϕ)



aeiθ · beiϕ = (ab)ei(θ+ϕ)
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i2 = −1

i · i = −1



i · i = −1
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eπi = −1

eπi + 1 = 0



eπi = −1

eπi + 1 = 0



ei(θ+ϕ) = eiθ · eiϕ



Multiply out:



cos(θ + ϕ) = cos θ cosϕ− sin θ sinϕ

sin(θ + ϕ) = sin θ cosϕ+ cos θ sinϕ
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Underdamped Case:



Construct a triangle with sides c1 and c2



cosϕ =
c2
ρ

sinϕ =
c1
ρ

c2 = ρ cosϕ c1 = ρ sinϕ



y(t) = e−
βt
2m (c1 cosωt+ c2 sinωt)

= e−
βt
2m (ρ sinϕ cosωt+ ρ cosϕ sinωt)

= ρe−
βt
2m (sinϕ cosωt+ cosϕ sinωt)
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2m sin(ωt+ ϕ)



y(t) = ρe−
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2m sin(ωt+ ϕ)


