Physics 1B
HW #2 Solutions
Chap 15 Conceptual Questions: 22
Chap 16 Conceptual Questions: 2, 5
For Questions or Errors please email Morgan at mjbrown@ucsd.edu
22. As the electron moves through the electric field, it experiences a constant force. This will
cause it to accelerate downward ( F = ma). Thus, the path will look very similar to an
object that has rolled off the edge of a table. It will fall in a parabolic path.
2. We know Q = CV for any capacitor and C = _ A / d for a parallel plate capacitor. Putting
this together we have V = Q/C = Q d / _ A . Thus, if we want to increase the voltage
(assuming Q and d are fixed) we have two options. First, we can decrease the plate area.
Conceptually, this is going to crowd the charge closer together on the plate and thus
increase the voltage across the plates. Another idea is that perhaps we can introduce a
dielectric material to increase the value of _. This allows the breakdown voltage to
increase because with a material between the plates, it takes a higher electrical force (and
thus higher voltage) to ionize a pathway between the plates.
5. Once the cable is on your car you had better stay inside. This is because since you are in
contact with the cable, you are at 20-kV. If you get out of the car and contact the ground
(zero volts) there will be a potential drop across your body of 20-kV and current will run
from the power line, through your body, and into the ground. As long as you stay in the
car, you remain at 20-kV and the potential drop across your body is zero. Note here, it is
only the potential difference across your body that determines whether you get hurt.

