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Physics 121,  Autumn 2002 Exam 1 November 8
ME-UWA121ABC024T-E2(FRC,N23)sol

IV. [20 Total Pts.]  The system shown at right is composed of two
blocks, A and B, of mass, m; and a third block, C, of mass, 2m.
Ignore air resistance.

1. The system is lowered with acceleration g/2 downward,
equal to half the acceleration it would have in free fall.

a. [8 Pts.]  Draw free body diagrams for boxes A and B in
the space provided below.  Label the forces.  Be sure to
indicate the object on which the force is exerted and the
object exerting the force.

b. [4 Pts.] Let the weight of
object A be WO.  Calculate
the magnitudes of the forces
on box B in terms of WO.

Since the acceleration is downward, the net force is downward.  The magnitude of the net force on both
block A and B is the mass times the acceleration.  That is mg/2, or Wo/2.  To get this net force on block
A, NAB = Wo/2.  By Newton’s third law |NAB|=|NBA.|  For the net force on block B to be Wo/2, NBC

must be Wo.  In summary:  |NBC|=|WBE|=Wo, |NBA|=Wo/2

2. [4 Pts.]  The cable is now cut, and the system is in free fall.  Rank the magnitudes of the
forces acting on block B from greatest to smallest.  If any of the forces present in the previous
problem are now zero, explicitly say so.

If the system is in free fall, the net force on the block B is mg=Wo.  The weight of block B
accounts for this force alone, so the other forces are zero.
In summary:  |NBC|=|NBA|=0, |WBE|=Wo

3. [4 Pts.]   The system is now taken far enough out into space that gravitational effects are
negligible, and the top ring is attached to a spacecraft.  The spacecraft then tows it with an
increasing speed.  Rank the magnitudes of the forces acting on block B from greatest to
smallest.  If any of the forces present in problem 1 are now zero, explicitly say so.

Block B now accelerates in the direction of the top ring.  So there is a net force in that direction.
There is no weight force.  So the force on block B from block C must exceed the force on block B
from Block A.
In summary:  |NBC|>|NBA|, |WBE|=0




