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(,E;Ej’c"nx'ic Charge and Electric Field (electrostatics)
28. @ Use electric field lines to draw the electric field around the
point charges on the right.
b. For each lettered location, describe the direction of the
force experienced by a proton and an electron at that
location.

@ Use electric field lines to draw the electric field around the v /
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34. There are two factors:

1. Electric force is inherently stronger, as evidenced by the difference in
the magnitudes Coulomb’s Law constant (k=8.99*1079) vs the

Gravitational constant (G=6.67x10"").

2. Electric charges can cancel (e.g. +1-1=0), but gravitational force is

always additive.

At baseline, the electric force is inherently stronger and gravity is inherently
weaker, but at large scales the fact that electric charges cancel (and masses do
not) tips the balance. When tiny objects (like electrons) have very small masses
and very small (but non-canceling) charges, the electric force of those charges is

much stronger than the gravitational force of that small amount of mass.

However, at large scales (like the size of planets), objects usually have roughly
equal numbers of positive and negative charges (protons and electrons), so most
of their charges cancel. This means their net charges are low, and they are
subject to weak electric forces despite having trillions upon trillions of charges.

At the same time, even an inherently weak gravitational force between bits of

matter can add up to something huge when there are enough bits of matter.
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