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Exponential (unihibited) growth model: £ _ P
de
Rate of change is proportional to size:
95 15 ProP Sﬁ -_gk dl
dP . P
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Verhulst, Lotke, Volterra with the "limited growth" model, called the Logistic model, based on this very simple
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Equilibrium Solution - A constant solution, basically. Some y-value
such that any solution hitting that y-value will stay at that y-value
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Spring Model, Hooke's Law
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1. Show that y =3¢ + ¢ > is a solution of the differential
equation y' + 2y = 2¢".
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(£5) = F'q4d57
2. Venly that y = —rcost — t1s a solution of the imual-value
problem
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9. A population is modeled by the differential equation

£= 1.2P1 1 — P )
dt 4200

(a) For what values of P is the population increasing?() o <P < %200 RHS > O
(b) For what values of P is the population decreasing?¢)  p 5 vao00 RS <O

l? L3 B4 - ] rl'
(c) What are the equilibrium solutions’] ) oo o, P=200 PHS=O
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4. (a) For what values of k does the function y = cos kr satisfy
the differential equation 4y" = —25y?
(b) For those values of k, verify that every member of the
family of functions y = A sin kt + B cos k1 is also a
solution.
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11. Explain why the functions with the given graphs can't be sol

tions of the differential equation
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15. Psychologists inlerested in learning theory study learning
curves. A learning curve is the graph of a function Pi;), the
performance of someone learning a skill as a function of the
training time f. The derivative dP/dt represents the rate at
which performance improves.

{a) When do you think P increases most rapidly? What
happens to dP/dr as r increases? Explain.

(b} If M is the maximum level of performance of which the
learner 15 capable, explain why the differential equation

P
E? =M - P) k a positive constant
( (Q) Wha, P s Sma!(/ /s M//\"’:M
is a reasonable model for learning. B - - os t NP
() Make a rough skeich of a possible solution of this differen- '4 S/ s Kj ~ 7
tial equation, P'= m- ’P) >0 wWhee
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