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Ley de Enfriamiento de Newton

du
P CZ(U—M)

* a es constante de proporcionalidad
« U =latemperatura del objeto
 M=temperatura del medio
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Ejemplo: Agua a temperatura 80°C, es colocada en un
medio circundante que se mantiene a temperatura de 50°C.

A los 5 minutos la temperatura del agua es 70°C. Determine
una formula para la temperatura del agua en funcion del
tiempo transcurrido y la temperatura a los 10 minutos
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Respuesta:
dUu
— =a(U-M) « U(t) latemperatura del agua
dt + M =50
dUu
E — Cl(U — 50)

Observacion: M
representa el medioy U
la temperatura del
objeto
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Respuesta:
dU
— = a(U — M) « U(t) latemperatura del agua
« M =50
au
E — C((U — 50)

Observacion: La

temperatura incial del con U(0) =80y U(5) =70
aguaes de 80°Cya

los 5 minutos de 70° C
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Observacion: La

ecuacion diferencial es du
del tipo lineal At = a(U — 50)
U =alU — 50«

U —alU = —50«x
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Observacion:factor
integrante

u(t) = el -adt = p-at U —aU = -50«a



Observacion:factor
integrante

[,l(t) — ef—adt — e—oct

U — alU = 50«

e (U — al) = e “(=50a)
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Observacion:factor
integrante

U —al = —-50«a
[,l(t) — ef—adt — e—at

e (U —aU) = e “(=50a)

e M — qe~ ¥ = —50qe "%t
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Observacion: Derivada
d(U -e %)
dt U, —alU = —SOC(

= e AP — qe %ty

e (U — al) = e “(=50a)
e” Y — e U = —50ae~

d(U - e~ %)

= —50ae™
dt ae
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d U - —at
(U-e ) "
dt

Observacion: Integra- f
mos a ambos lados
para eliminar el
diferencial

= f—San‘“t dt
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d(U - e~ %) ot
Observacion: Integra- f dt = f50a€ dt

dt
mos a ambos lados
para eliminar el U-e % = f—San‘“t dt
diferencial
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dt
U:-e % = f—San‘“t dt

Observacion: Integra-
mos a ambos lados
para eliminar el
diferencial

d(U - e~ %t
f ( ) dt = f—San‘“t dt

U:-e % = —SOa:fe‘“t dt
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d(U - e
f ( ) dt = f—San‘“t dt

Observacion: dt
Lx
[ ePx dx =—eﬁ +C U-e % = f—San‘“t dt

U . e_at — —Soafe_at dt

o—at
U-e % = —SOa( — +C>
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Observacion:
—50alC =C

fd(u ,det—at)

U:-e % = f—San‘“t dt

dt = f—San‘“t dt

U:-e % = —SOa:fe_“t dt

o—at
U-e % =—50a( +C>

—a
U:-e % =50e % 4 (
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Observacion:
Multiplicar por el inverso

de e % a ambos lados
de la ecuacion U =e%(50e % + ()

U . e_at — Soe—at _|_ C
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Observacion:

Multiplicar por el inverso U-e * =50e " +(C
de e~*' a ambos lados
de la ecuacion U =e%(50e % + ()

U(t) = 50+ Ce*
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U(t) = 50 + Ce*!

Observacion:
U(0) =80
U(5) =70

U(0) = 50+ Ce®’ =80
U(5) = 504 Ce®> =70
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U(t) = 50 + Ce*!

Observacion:
U(0) =80
U(5) =70

U(0) = 50+ Ce®’ =80
U(5) = 504 Ce®> =70

50+C-1=280
50 + Ce%> =70
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U(t) = 50 + Ce*!

Observacion:
U(0) =80
U(5) =70

U(0) = 50+ Ce®’ =80
U(5) = 504 Ce®> =70

50+C-1=280
50 + Ce%> =70

¢ =30
50 + 30e%> = 70
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. ¢ =30
_ at
U(t) = 50 + Ce . 30e%5 = 20
. C =30
° e(l'5 — E
3

Observacion:
U(0) =80
U(5) =70
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U(t) = 50 + Ce™

Observacion:
U(0) =80
U(5) =70
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U(t) = 50 + Ce*!

Observacion:
C =30

1 (2
“=5M\3

1ln(
U(t) = 50 + 30e5

2
3

)t



U(t) = 50 + Ce*!

Observacion:
C =30

1 (2
“=5M\3

1ln(
U(t) = 50 + 30e5

A los 10 minutos

2
3

)t
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U(t) = 50 + Ce*!

Observacion:
C =30

1 (2
“=5M\3

1 2
Ut) = 50 + 30e5M3)¢

A los 10 minutos

1
U(10) = 50 + 30¢5™(

2
3

)10 63,3°
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