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This differs from the Coulomb’s law concept of a force exerted at a distance, in
that the force is now exerted by something—the field—that is in the same location

as the charged object.
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A test charge g, placed at P will cause a
rearrangement of charge on the sphere, unless g, is

very small compared with the charge on the sphere
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E
T The electric field at P due to the
q ;,,f”?’ positively charged sphere is outward,
+J (a) away from the positive charge.
10
;/‘” The electric field at A due to the
_':'r_ 7 E negatively charged sphere is inward,

(b) toward the negative charge.
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An electric field exists at a point if a test charge at that point is subject to an electric
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we can say that an electric field exists at point P whether or not

there is a test charge at P~.

It’s also important to exploit any symmetry of the charge distribution.
For example, 1f equal charges are placed at x =a and at x = - a, the
electric field 1s zero at the origin, by symmetry.
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The lines must begin on positive charges (or infinity). |

The lines must end on negative charges (or infinity). . L

7

The number of lines leaving a +ve charge(or

approaching a -ve charge) s proportional to the

magnitude of the charge. \
\\ ~

Electric field lines cannot cross //
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Close to either charge the lines are nearly radial.

The same number of lines emerges from each charge because \\JK//
the charges are equal in magnitude.

At great distances from the charges, the field is approximately

equal to that of a single point charge of magnitude 2g. // \\
The bulging out of the electric field lines between the charges

reflects the repulsive nature of the electric force between like

charges.

Also, the low density of field lines between the charges indicates

a weak field in this region, unlike the dipole.
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The number of lines leaving charge +2q is twice the number

terminating on charge -q.
Hence, only half of the lines that leave the positive charge end \
at the negative charge. +2q |

The remaining half terminate on negative charges that we /

assume to be located at infinity.
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Rank the magnitudes of the electric field at points A, B, and C in Figure 15.15,
with the largest magnitude first.

(a) A, B, C(b) A, C, B(c) C, A, B (d) Can’t be determined by visual inspection
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Strategy:

This problem involves substituting into the definition of electric flux.

E and A = L# are the same in each case; the only difference is the angle that the
electric field makes with respect to a vector perpendicular to a given surface
and pointing outward (the normal vector to the surface). The angles can be
determined by inspection. The flux through a surface parallel to the xy-plane
will be labeled xy and further designated by position (front, back ); others will be
labeled similarly: xz top or bottom, and vy z left or right.
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