Homework 2 for the Physics for OI

Second homework is focused on training of the differential equation solving. Our example configuration will be mechanical oscillator. 
Your task is to calculate and show graphically motion of a body on a spring
Additional instructions

The mechanical system consists of a body of mass m hanging on a vertical spring of spring constant k. The spring itself has length l, and after placing the body on it the spring extends by 2 cm, where the new equilibrium establishes. 

Let us assume that we extend the spring with the hanging body by another 2 cm from the equilibrium and release it at the moment t=0. Initial displacement is -2 cm and initial velocity is zero. [y(0)= -2 cm, y’(0)=0 ] 
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Differential equation describing the motion is
Evaluate and plot the time dependence of the displacement of the body y(t) considering the equilibrium point y=0 and spring constant k= 1N.m. 
1) Plot the graph y(t) using the Manipulate function for variable mass, where the mass m varies from 5g to 300g. Display the frequency of oscillations in Hz as the PlotLabel. Fixed PlotRange is also recommended (0 to 6 seconds for the time and -2 to +2 cm for the displacement).
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At the second instance we take into account also damping represented by the frictional force Ff=c.v . Differential equation changes into 

2) Plot the graph y(t) using the Manipulate function for variable mass and damping, where the mass m varies from 5g to 300g and the damping coefficient c varies from 0 to 0.3 kg.s-1. Display the value of discriminant of characteristic equation as the PlotLabel. 
3) Plot the dependencies y(t), v(t), a(t) into one graph using values c= 0.1 kg.s-1 and m= 200 g. Use the red, blue and green color for the curves. Find the appropriate PlotRange and use it as the fixed one. 

List of recommended functions, that can lead to the solution: Manipulate, Plot, Evaluate, DSolve, NDSolve, PlotLabel, PlotRange, PlotStyle

� EMBED Equation.3  ���





� EMBED Equation.3  ���








[image: image3.wmf]0

2

2

=

+

ky

dt

y

d

m

[image: image4.wmf]0

2

2

=

+

+

ky

dt

dx

c

dt

y

d

m

_1391496601.unknown

_1391497879.unknown

