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Name: Problems Solved _ /8

For each figure, draw the net gravitational field vector, g, ,, at each of the points marked with a dot (a
location in empty space). Or, if appropriate, label the dot with “g =0 .”
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J (1) If I place a mass at the location of the center dot in (d),
what type of net force will be exerted on that mass?

(ii) At the left-most dot?
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(iif) How far away must I move the left-most dot in order to
completely remove the net gravitational force acting on a
mass at that dot?
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1. For each figure, draw and label the net electric force vector acting on each of the charges. (Ignore the

dots for now.) Lot N
a. b, @/ et
t'-A- i ' \\\ ; b ;
. F 0\ ¥
Fret net Brer ; .

i

. | net |
1 i ¥
" R . R .
i ] i
t i '
i i ¥
: ‘ : _Ret e

Fret Fret

Now draw and label the net electric field vector at each of the points marked with a dot (empty space)
or, if appropriate, label the dot E = 0. The lengths of your vectors should indicate the magnitude of the
field at each point.
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Draw the electric field vector at the three points marked with a dot. Hint:Use symmetry to determine if
horizontal or vertical components cancel out.
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At the position of the dot, draw the electric field due to each charge as well as the net electric field.
Then, in the blanks, state whether the x- and y-components of the net field are positive or negative.
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An electron with charge-g. and mass m, is projected into a uniform electric y/

field, E = —‘E}} , with an initial velocity v, = 1170|f (perpendicular to the field).
3 giteots : @"J’Vﬂ “Z"/\ X

(a) How far has the electron moved in the j direction after it has traveled a y;
distance d in the direction? Is the deflection in the positive or negative j | |
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(b) Write the final velocity in unit vector notation.
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Three identical charges g form an equilateral triangle of side a.
(a) Find an expression for the electric field at an arbitrary point
P that sits on the y-axis somewhere above the uppermost
charge. Write your simplified answer in terms of £, g, y, and a.
(Hint: First draw all individual E-fields at P and then label all

~)unpi)—ftant ciftances_\ and angles.) f! G ven
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(b) Show that your result reduces to the field of a point charge 3¢ for the condition
y>>a (i.e., when a effectively goes to 0).
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—_—
The figure shows positive and negative charges of equal N /} E
magnitude placed a distance 2d apart. This configuration is A
called an electric dipole, and it plays a very important role in P
chemistry. - X
d €
(a) Derive an expression for the electric field due to these 0 7 2
charges at point P, a distance x along the perpendicular -q 52 A
bisector of the line joining the charges. @ ~ %

(b) If a charge Q is placed at point P, what net electric force vector acts on it?

(c) Show what happens to the electric field at P if x >> d. Explain your result.
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Wolfson 20.40
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Wolfson 20.63
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