
Physics 121 - Spring 2001 - workshop module 5

Project, potential, gravity, springs

1. Spend a few minutes discussing the class project.  The default grouping is by workshop section.  My advice is to go ahead and get this thing planned and done to a large extent.  The times we have set aside for the presentations and poster session are at the end of the semester, which tends to be a very busy time for most of you.

2. Consider a mass sandwiched between two collinear springs that are arranged along the x-axis such that there is no force on the mass when it is centered at x=0.  Assume the mass slides on a frictionless surface and that both springs have a spring constant k.  (a)  What is the force on the mass as a function of x and k (for reasonable x that is smaller than the spring length)?  (b) Qualitatively graph the potential energy function of the system as a function of x.
3. Consider a 2 kg mass stacked on top of at 7 kg mass as shown below.  The two masses are attached to a spring (which is attached to the wall) and can move back and forth on a frictionless surface.  The coefficient of static friction between the bottom surface of the top mass and the top surface of the bottom mass is 0.45.  The spring constant is 200 N/m. 

a) What is the maximum amplitude of the simple harmonic motion of the system shown below such that the top mass does not slip during the oscillation?  

b) In a system that undergoes this limiting motion: What is the period?  

c) In a system that undergoes this limiting motion: What is the frequency?

d) In a system that undergoes this limiting motion:  What is the total energy of the system?  


4. Two atoms are separated by a distance r.  The potential energy of the "diatomic molecule" is approximated by U(r) = a/r12 - b/r6.  What is the force between the atoms as a function of distance?  Make a rough graph of the potential energy and the force between the atoms as a function of r.  What is the "equilibrium" distance between the atoms?  Is this equilibrium stable?  How do you know?  If the atoms are separated by this equilibrium distance, how much energy would it take to separate them (or dissociate the molecule)?
5. A block of mass M=5 kg is released from rest and slides down a frictionless ramp of height h  above the floor.  The ramp makes an angle of 30 degrees with the horizontal.  At the bottom of the track the block slides along the horizontal floor, around a vertical loop (loop-the-loop).  The loop in the track has a radius of  0.2 meters.  As the block passes the top of the loop, it never loses contact with the track.  Once past the loop, the block encounters a region in the track where there is a rough surface (friction).  (k between the block and the track in this region is 0.15. 


(a) What is the minimum value for h, the starting height of the block above the floor?

(b)  Assuming the value of h in part (a), what is the speed of the block at the bottom of the ramp?

(c) How far does the block travel along the part of the track with friction before it comes to a stop?


















































