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Mass on a Spring Worksheet

1. A student is studying a 816 g mass oscillating on a horizontal spring of spring constant k=10.0N/m. At t=0, the object was 2.50cm from its equilibrium position (x=2.50cm). The student then measures the velocity of the mass to be v=-10.0cm/s when it passes its equilibrium position. Assuming the displacement of the object is written as x=Dcos(t+),

a. calculate , f, and T.

b. calculate D, and the total energy of the spring-mass system. Note,  is not zero in this case!!
c. calculate . Always use radians. ALWAYS!

d. write the proper expressions for position, velocity, and acceleration as a function of time.

e. what are the position, speed, and acceleration (magnitude only) of the object when the kinetic energy of the mass is twice the potential energy of the spring mass system?

f. If the displacement of the object is written as x=Acost + Bsint what are A and B? You can’t use information from parts b and c in this calculation! Note: The value for B is not 5.00cm.
g. Suppose that the spring-mass system is vertical. The mass is displaced 2.50cm below its equilibrium position. Assuming that the gravitational potential energy of the system is zero at its equilibrium position what is its total potential energy? 

h. Repeat part g, however, assume Us=Ug=0 at the equilibrium position of the spring-mass system.
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