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‘HW Z, Problem 3a

This program finds a numerical sclution to the problem pertaining to the
-motion of a point mass hanging from a zero-rest-length linear spring in a
tconstant gravitational field. We are only considering motion in the x-y

plane.

clé
clear al
close all

“Givens
= 1; _Graviational acceleration in m/s"2

= 1; ‘Mass in kg

E = e

= 1; .Spring constant in N/m

Initial vectors of interest
r = [0 0]'; $Initiasl position vector
v [1 0]'; #Initial velocity vector

sImplementation of Euler's method
step = 0.001; *Step size in seconds used in the\Euler method
time_span = 10; "Total time in seconds used to cz rad

for j = 1:(time_span/step)
F = -k*r—(m*g)*[0 1]'; <Total force due to restoring forcs of spring
tand gravity
a = F./m; 7%Acceleration vector
r = r+(step)*v; "Updating the position vector
v = vt+(step)*a; “Updating the velocity wvector
plot (r(1l),r(2),'ro') *Plotting the trajectory
hold on
end

axis square

#label('x [m]"')

ylabel('y [m]")

title('Hanging mass trajectory for t = 2 s using Euler method with step size (0.001 sk

")
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y [m]
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y [m]
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