P13 University of Rochester
8. Manly ‘ Fall 1994

Exam 2 (October 15, 1999)

Please read the problems carefully and answer them in the space provided. Write on
the back of the page, if necessary. Show all your work. Partial credit will be given.

Problem 1 (24 pis }:

Consider a mass of 2 kg that is moved by one or more forces along the surface of a
horizontal, frictionless floor. In the following diagrams, one vector represents one of the
forces { of magnitude 3 N) that acts on the mass. The other vector represents the net
displacement, S = 4 meters, of the mass due to the motion caused by the forces acting on it.
Determine the work performed on the mass by the force shown during the movement,
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The following are diagrams of systems in equilibrium (static, not moving). They consist of
one or more masses of 5 kg, connected to a set of spring scales calibrated in Newtons.
Consider the strings and scales to be massless and the pulleys to be massless and
frictionless. Assume there is no friction between the inclined plane and the mass. What

value is read by the scales in each case? \\ \ \ These are ,&_f__gr slb.l".“ﬂa pro’:léMj !
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Problem 2 (26 pis):

a) Consider the drawing below. Mass 1, is supported by the table, It is attached to mass 2
via a string passing over a massless, frictionless pulley. The coefficient of static friction
between the table and mass 1 is 1.50. The coefficient of kinetic friction between the table
and mass 1 is 1.03. Let mass 1 =4 kg and mass 2 = 5 kg. The system starts out at rest.
Describe the movement of mass 1 along the table, i.e., find the acceleration.

b) Repeat part (a) for a the new configuration of masses and pulleys pictured below.
Again, assume the pulleys are massless and frictionless and the strings are massless.
The other numbers remain the same.
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Problem 3 (25 pts):

Consider a 10 kg painting held in place by two wires of equal length (0.5 meters). Each wire
makes an angle of 8 with the horizontal, as shown in the figure.

a) Find the general equation for the tension in the wires as a function of the weight of the
painting and the angle, 0.

b) For what angle is the tension the least?

¢) Assuming the angle is 35 degrees, solve for the tension in each wire using your answer to
part (a).

d) Now, let one wire he replaced by a spring with spring constant = 1000 N/m, while the
~angle remains 35 degrees. Refer to the new drawing. What is the natural length of this
spring?
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Problem 4 (25 pts):

My kids have a toy that consists of a rod that is held vertically. Firmly attached to this rod
at one end is a wedge with an opening angle from the horizontal of 6=25 degrees. On top of
this wedge is a thin wire with a bead of mass m on it. The wire is parallel to the surface of
the wedge. When the rod is spun at a constant speed, the bead is observed to rise up a
distance L=0.05 meters along the wedge surface and remain there. What is the speed of the

mass? (oAt T\qq_ bead Moves i1 4 e ahouy m FDri)
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L=0,05
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