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Introdução

Dinâmica populacional

t

P (t)

t

dP

dt
= kP (t),

dP/dt k

k
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AULA

5
k

k = a − bP, a, b ∈ R, b > 0

dP

dt
= (a− bP )P.

dP

dt
= kP (t) P (t0) = P0.

dP

P
= kdt, P (t0) = P0.

P (t) = P0e
k(t−t0).

k > 0

dP

dt
= (a− bP )P, P (t0) = P0.

1

(a− bP )P
=

1

aP
+

b

a(a− bP )
,
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dP

aP
+

b dP

a(a− bP )
= dt, P (t0) = P0.

1

a
ln|P | − 1

a
ln|a− bP | = t+ c,R.

P (t0) = P0

P (t) =
aP0

bP0 + (a− bP0)e−a(t−t0)
.

t

15%

P (t) = cekt, c ∈ R.

P (0) = 500 P (10) = 500 + 0, 15 ·
500 = 500 · 1, 15 500 = ce0 c = 500 500 ·
1, 15 = 500e10k k = ln 1,15

10

P (30) = 500e30
ln 1,15

10 � 760.

Datação da idade de um fóssil
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5C−14

C − 14

C − 14

C − 14

C−14

t

dA

dt
= kA(t),

A(t)

t
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90% C − 14

A(5600) = A0 A0 =

A(0)

A(t) = 0, 1A0

Esfriamento e aquecimento de um corpo

T (t)

t Ta

dT

dt
= k(T (t)− Ta), k ∈ R.

35oC 34, 2oC

20oC
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536, 5oC

Circuitos elétricos

R

L C

i(t)

q(t) t

E(t)

i(t)

R ·i L · didt 1
C ·q
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E(t) = R · i+ L · di
dt

+
1

C
· q

i = dq
dt

E(t) = R · dq
dt

+ L · d
2q

dt2
+

1

C
· q.

E(t) =

⎧⎨
⎩

120, 0 ≤ t ≤ 20

0, t > 20

RL

i(t) i(0) = 0

Diluição de soluções

t
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5x(t)

t x
50kg/l

dx

dt
= TE − TS = 3 · 2− x

50
· 2,

TE TS

Trajetórias ortogonais

C1 C2
P

T1 T2

m1 ·m2 = −1,

m1 m2

G(x, y, c1) = 0

H(x, y, c2) = 0

y = c1x

x2 + y2 = c2
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G(x, y, c1) = 0

H(x, y, c2) = 0 G H

G(x, y, c1) = 0

dy

dx
= g(x, y),

(x, y) g(x, y)

G(x, y, c1) = 0

dy
dx = − 1

g(x,y)

y = c1
x

dy

dx
= −y

x
.

dy

dx
=

x

y
.

y2 − x2 = c2

y
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5

Conclusão
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RESUMO

PRÓXIMA AULA

ATIVIDADES
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5x+y = c1 e
y

(0, 5)

i(t)

t→∞

v

m
dv

dt
= mg − kv,

k > 0

v(0) = v0.

5o
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55o 30o

LEITURA COMPLEMENTAR
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