
Physics 1B
HW #3 Solutions
Chap 16 Conceptual Questions: 9, 11, 16, 18
For Questions or Errors please email Morgan at mjbrown@ucsd.edu

9. When a capacitor is charged up there is a voltage across the terminals even after the
battery is taken away.  If you touched it, you would give the stored-up charge a path to go
from the high voltage side to the low voltage side and current would flow through you.
In order to make it safe for handling, you could put some sort of insulator over the plus
and minus leads so that even when you touch it, no charge can flow.  You could also
discharge the capacitor (with something besides your hand) before handling it.

11.  Electric field lines cannot cross.  If they did, they would be telling you that the force on a
charge at that location would point in two different directions, which does not make any
sense at all.  Equipotential lines at different potentials can never cross either.  This is
because they are, by definition, a line of constant potential. The equipotential at a given
point in space can only have a single value.   If lines for two different values of the
potential were to cross, then they would no longer represent equipotential lines.  Note:  It
is possible for two lines representing the same potential to cross.  See the book page A.18
for an example.

16. a) For capacitors connected in parallel, C(tot) = C1 + C2 + C3 + … so the net result is
that the total capacitance is greater than the capacitance of any individual capacitor.
b) For capacitors in series, 1/C(tot) = 1/C1 + 1/C2 + 1/C3 + … so the net result is that the
total capacitance is smaller than the capacitance of any individual capacitor.  The first
one is easy to see.  If the second one does not seem clear, try putting in some numbers
and attempt to come up with a configuration that breaks the rule.

18.  The equation VB – VA = -Ex_x is only valid when the electric field is constant and the
displacement is parallel to the E field (denoted here by the subscript x).  b) The equation
cannot be used for the field of a point charge because the electric field is decreasing as
you move farther away.  c) The equation is valid for a parallel plate capacitor because the
field is taken to be constant in that region.










