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Physics 122A , Spring 2004 Exam 1 April 16
EM-UWA122A024T-E1(CHG, EFF)

IV. [20 points]
A.

15. [4 pts] In the two cases shown, draw an arrow to
indicate the direction of the net electrical force on
the point charge labeled +Q0.  Explain.

In both cases I can draw the force vector for each
charge separately, and the net electrical force is the
vector sum of the two.

16. [4 pts] State whether the magnitude of the net force on
the point charge labeled +Q0 in case 1 is greater than,
less than, or equal to the magnitude of the net force on
the charge labeled +Q0 in case 2.  Explain.

The net force in case 1 is less than the net force in case
two.  In case 1, the horizontal components of the two
forces cancel, and in case 2 the vertical components of
the forces cancel.  Since, in both cases, the horizontal
components of the forces are larger, this means that the
sum of the horizontal components in case 2 is larger
than the sum of the vertical components in case 1.

B.  An electric field line diagram of the electric field in a certain region of space is shown below at right.

17. [6pts]  On the diagram, draw an arrow to
indicate the direction of the electrical force that
would be exerted on a small positive test
charge at points A, B, and C.  If the electrical
force is zero at any point, state so explicitly.
Explain.

The electric force vector on a positive test
charge will be tangent to the field line at that
point, or the line that would go through that
point, and will be pointed in the direction of the
arrow on that field line.

18. [6pts]  Compare the magnitudes of the
electrical force on the small positive test
charge at the following pairs of points:

i. Points A and B.  Explain.
The force at A will be greater than the force at
B, because the electric field, given by the ratio
of the force on a test charge to the size of the
test charge, is larger at A than B as seen by the
field lines being closer together.  So for a given
charge, it must experience more force at A than
at B.

ii. Points A and C.  Explain.
At point C The field lines look even closer together, indicating an even larger electric field, so the
electric force experienced by the test charge must be larger at C than at A.
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