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Applications of Differential Equation 4:laliil) cslaal) lo cildpbs
Example

The acceleration and velocity of a body falling in the air
approximately satisfy the equation:

Acceleration = g — k V?

Where

V — the velocity of body at any time (t)
g andk — constants

Find the distance traversed as a function of the time , if the body
falls from the rest.

dv
Acceleration = g — k V? - o =g- kV?
av =dt ! dV = dt
PR (5 +VEN(J5 — kD)
1

dV = dt

1 1
2.9 |Jg+ VeV Jg— Vvkv
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2\/_ \/_ In(,\/g + \/EV)—Z\/_ \/_ in(/g — VkV)
=t+c

when t=0 and V=0
2\/_ \/_ ln(\/_+0)—2\/_ \/_ In(,/g—0)=0+c
\/_[ln\/_ In\/g]=c

L g o
m lnﬁ_c 2\/_ Inl1=c 0
235 = In(Jg+ VEV) - f v‘ in(/g - VEV) =t
1 \/—+\/EV
v | Vg

\/_+\/EV

\/E—\/EV gkt

\/_+\/_V

\/E-I_\/EV:eth - ./g+ VKV = e2 gkt (Vg — VkV)
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Jg+ VeV =/[g.e*Vokt — k. V. e2Vokt
VE.V+ Vk.V.e2V9kt = [g e2Vokt _ g
VE.V [1+e2Vokt | = g [e2Voke —1]

VkV  e*Vvekt _1 e-2/gkt
= X —
VI e2Vgkt 4 1 e—2+gkt

VkV e\/ﬁt —e_\/ﬁt
\/E - eVakt 4 =gkt

= tanh .,/ gkt

VkV = /g . tanh /gkt

ef_ o0

e+ e 0

tanh @ =

V= % tanh ,/gkt

W_ 19 tanh gkt
e~ Nk Ve

jdx=\/%jtanh gk tdt




. Incosh./gkt+c

w‘
5|
w‘

1
x=E.lncosh gkt+c

at t=0 and x=0 - c=0

1
x = E.lncosh gkt
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Example

The initial temperature of body is 130 °C, it put in media of 10 °C
temperature. Find the temperature of the body after 30 min. , if the
temperature of the body became 80 °C , after put it in this media for
15 min.

dT
Ues Newtens law of cooling: Q- —k(T —T,)

Where
k — constant
T — temperatureof body

T, — mediatemperature

ar k(T — T, ar k(T —10)
_—= - — - —_—= — —
dt a dt

[E—
T—10

In(T—10)=—kt+c - enT"10 = g-kttc _, T_10

= e M + e
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T—-10=¢e* . A > T=A4Ae*+10

at t=0 and T = 130°C
130 =4+ 10 - A=120
T=120e ¥ +10

at t=15min. and T = 80 °C

80 — 10
80=120e ¥ 10 > k15 = —30 - 0.5833

In(e*19) =1n(0.5833) - —k(15)

=In(0.5833) - k=0.036
T =120 e 2036t 4 10
at t =30 min.

T =120 7903630 4 10 = 50.75
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