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Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)
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= 3.1: Linear Models

= 3.2: Nonlinear Models

= 3.3: Modeling with Systems of DEs




3.1: LINEAR MODELS: Growth and Decay P ngr L Lian © 2019
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3.1: Growth and Decay
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3.1: Example 1: Bacterial Growth Feng-Li Lian © 2019

P(t) : number of bacteria in a culture
e

@ P,(Q) Fo Q/D\(P

t=1h: P(1h) = 2P
9 P(t) £ 3P, l/ 4
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3.1: Example 2: Decay: Half Life of Plutonium gL L © 2016

U-238 —  Pu-239
P —
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3.1: Some Constants about exponential Feng-Li Lian © 2019

o for k<O
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- 3.1: Transient and Steady-State Feng-Li Lia et

Given da;(tt) = k !m(t) - b[ O with I;M
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equilibrium point:

O with 2(0) =a
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3.1: Transient and Steady-State
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3.1: Example 4: Cooling of a Cake oo i 2016

T'(t) : temperature of a cake at time t

t=0: 7(0) =(150
t=3 mins: T(3)=\90
T @
20
o Law: d—T x (T(t) —Tm) éa «& (@l— T‘”‘)
dt ——
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3.1: RL Series Circuits Feng-Li Lian © 2019
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Summary

Given da(t)

= k z(t) with  z(tg) = xg

Solution = x(t) = Ceft = (zge H0) M

= g ek(t—to)
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