College of Petroleum and Mining Engineering

Applications of Differential Equation 4xlaldil ciaaall o cildyks

1- Electrical Circuit.
2- Mechanics.

3- Heat Conduction.
4- Springs.

Example 17:

The acceleration and velocity of a bgd falling in the air approximately satisfy the

equation: Acceleration = g — k v, Where: v is the velocity of the body at any
time (t). And g, k are constant.

Find the distance traversed as a function of the time , if the body falls from the
rest. Show the value of v will never exceed [9/, .
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Solution: Acceleration = g — kv~ or il k v or g_kvz—dt
1 d dt
V=
(Vg +Vkv)(Vg - Vkv),
! ! + 1 d dt
v =
25 |yg + kv G- Vkv

On integrating,

1 j dv N 1 J dv —Jdt
29 ) yg+ Vkv 249 \/E—\/Ev_
55@
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In(yg + Vkv) - In(yg-Vvkv)=t+c

2\/_\/_ 2\/_\/_
when t=0 and v=20
1 ln(\/_+0)— 1 1 In(4/g—0) =0+
zrf 2yg vk VAT TS
2\/_ [In\/g —In.g]=c

£— - —1 = - =
2\/_ln\/_—c Zm.ht\olc c=0
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1

275 \/_ ln(\/_+\/Ev)—2\/_ \/_ In(yg - Vkv)=t

1 \/_+\/Fv . \/_+\/Ev
VAR E v%] t " Ve 2VIk
\/—+\/—v

e\/—\/_v_engt

\/§+ \/Ev:eZ\/ﬁt

N > g+ Vkv = e2Vokt (g — Vkv)
g— Vkv
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Vg + Vkv =g .e?VIkt _\k v e?VIkt
Vk.v+ Vk.v.e2Vokt = jg e2VIkt _ /g

VE v [1+ e 7] = g [e2faRe 1]

Vkv e?vakt _q e 2Vgkt
I — X

Vg  e?Vgkt 11 e24gkt
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kv e gkt — e gkt
— = = tanh

VI eVokt 4 =gkt

Vkv = \/g.tanh . /gkt

V= \/% .tanh \/gkt

dx—ft h gkt
dt Nk e
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tanh 0 =

ed — e ?

e + e
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jdxz\/%ftanh gk tdt

g 1

XxX= |-.—.lncosh./ gkt+c
1

x:E.lncosh gkt+c

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

1
X = K Incosh./gkt
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Example 18:

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: Fri —k(T —T,)

Where

k - constant

T - temperatureof body
T, —» mediatemperature
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_ dT dT
Solution: —=—-k(T -T,) —-»—=-k(T —10)

dt dt
fT 10__"]‘“

In(T—10)=—-kt+c - enT-10) = g7kttc _, T_10= e " 1 ¢°
T—10 = e ¥ g€

let e€c = A
T—-10=¢e*. 4 - T=4dAe ¥ +10

e
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at t=0 and T =130 °C
130=4e°+10 > A4=120

T=120e ¥ + 10
at t=15min. and T = 80 °C
80—-10

80 =120e k15 ;1 10 > k15 = S0 = 0.5833

In(e 1) =1n(0.5833) - —k(15)=1In(0.5833) - k=10.036

T =120 e 2036f 4 10
at t = 30 min.

T =120 e 0036(30) 4 10 = 50.75
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