ENGINEERING MATHEMATICS Il (ENG 282) LECTURE NOTE
MODELLING AND SIMULATION OF FIRST ORDER SYSTEMS
RADIOACTIVITY

Experiments have shown that a radioactive substance decomposes at each instant of

time in a manner that is proportional to the amount of the substance present.

If the amount of substance present at any time t is denoted by y(t), applying the

physical law, the time rate of change of the substance is proportional to y(t). That s,
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For example, given that the initial amount of the substance is 0.5 g,




0.5g =y,e"” (11)

e — g0 —1 (12)
Therefore,

0.5g=y,x1 (13)
¥, =0.5g (14)
So,

y=(0.5g)e" (15)

The constant, k, is positive for exponential growth while it is negative for decay.
Assuming that k =—1.5hr " (a decay problem),
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MATLAB mfile for Simulation

commandwindow
clearvars

clc

close

t=0:0.01:5;

y = 0.5*exp(-1.5*t);

plot(t,y)

xlabel( )

ylabel( )
grid

grid










Therefore, from Equation (19),
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Given that when t =0min(initially), y =1001b,
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