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Block Diagram Model
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Matlab-Simulink
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Simulink
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Demos in
Matlab/Simulink

Double Spring Mass System
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Simple Newton s Laws

A particle is a mass of negligible dimensions. We can consider a body to be a particle if
its dimensions are irrelevant for specifying its position and the forces acting on it. For
example, we normally need not know the size of an earth satellite to describe its orbital
path. Newton s first law states that a particle originally at rest, or moving in a straight line
with a constant speed, will remain that way as long as it is not acted upon by an unbal-
anced external force. Newton s second law states that the acceleration of a mass particle
is proportional to the vector resultant force acting on itand is in the direction of this force.
Newton s third law states that the forces of action and reaction between interacting bod-
ies are equal in magnitude, opposite in direction, and collinear. The third law is summa-
rized by the commonly used statement that every action is opposed by an equal reaction.
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For an object treated as a particle of mass m, the second law can be expressed as
dv di ;
ma=m—=1{ /
dt . S
where a and v are the acceleration and '
velocity vectors of the mass and f is the y
force vector acting on the mass . A _
Note that the acceleration vector and the S J. -
force vector lie on the same line. a2

[f the mass is constrained to move in only one direction, say along the direction of
the coordinate x, then the equation of motion is the scalar equation

dv
ma=m—= f
dt
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Free Fall with Dra . . .
5 Simulation of Slmple Motions

j(t) = —g
mij = —mg + f(v)

f()

where f(v) =bo* k=0b/m
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The normal force N is the weight mg. Thus the friction force Fis u /N, or F'= pumg.
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clear B
X=dsolve ('10*D2X=100-0.1*10*9.81"', 'X(0)=0", 'DX(0)=0");
t=0:0.1:10;
b=subs (X) ;
c=subs (diff (X)) ;
x=[1 1 20 20 1];
y=[1.01 1.1 1.1 1.01 1.01];
for i=1:1length (b)
subplot (3,1,1)
fill(x+b(i),y,'g', [0 0 double(b(end))+50 double (b(end))+50 0], [1 1.01 1.01 1 1],'k");
axis ([0 double(b(end))+50 0.5 1.57);
drawnow
subplot (3,1,2)
plot(t(i),b(i),'r .")
xlabel ('Time [s]")
ylabel ('Distance [m]")
axis ([0 double(t(end))+1 0 double (b (end))+50])
drawnow
hold all
subplot (3,1, 3)
plot(t(i),c(i),'b .")
xlabel ('Time [s]'")
ylabel ('Speed [m/s]'")
axis ([0 double(t(end))+1 0 double(c(end))+5])
drawnow
hold all
end
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