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Electric field and flux

H. Electric ficld

A. Inthe tutorial Charge,
you explored the Rod " 7
region around a /
charged rod with a Rod
pith ball that had a ‘ P o
charge of the same A"—"‘ o

sign as the rod. / -
TDJ view

Sketch vectors al each
of the marked points Side view
to represent the

electric force exerted

on the ball at that location.

How does the magnitude of the force exerted on the ball at point A compare to the magnitude
of the force on the ball at point B? Fo> Fa b Fo ! l Pt

B. Suppose that the charge, g,_, on the pith ball were halved.

Would the electric force exerted on the ball at each location change? If so, how? If not,
explain why not.
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Would the ratio F /g change? If so, how? If not, explain why not.
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C. The quantity F/q,, evaluated at any point is called the electric field E at that point.

How does the magnitude of the electric field at point A compare to the magnitude of the

electric field at point B7 Explain. B> Eg € - K@i f/r‘).
. rt
D. Sketch vectors at gach of the marked points to represent
the electric field £ at that location.
' : x /
Would the magnitude or the direction of the electric field Rod
at point A change if: | @ oy
A B
» the charge on the rod were increased? Explain. X
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Top view

* the magnitude of the test charge were increased?
Explain.
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* the sign of the test charge were changed? Explain.
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Electric field and flux EM

The electric field is typically represented in two ways: by vectors or by electric field lines.
In the vector‘ representation, vectors are drawn at various points to indicate the direction and
magnitude of the electric field at those points. In the field line represéntation, straight or curved
lines aréﬁ.ﬂrawn so that the tangent to each point on the line is along the direction of the electric
field at that ﬁoint. Below, we explore how the field line representation can also reflect the

maghitude of the electric field.
‘ % .
E. The diagram at right shows a two-dimensional top view of

the electric field lines representing the electric field for a
positively charged rod.

You determined previously that the magnitude of the electric
field at point A was larger than the field at point B. What
feature of the electric field lines reflects this information
about the magnitude of the field?
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Cmsxdermemw patterns shown. Aspuming there are BO-ChaTgesin
the regions shown, which of the patteriis represent(s)-a possible slentro-
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1. &)

@) (v)

3. (b)and (d)

4. {a) and (c)

5. £b) and (c)

6. soeme other combination
7. Mene of the above.



