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       WQ 2010  Solutions to Homework #1
1. Giancoli Chapter 21, Problem 13

The forces on each charge lie along a line connecting the charges.  Let the variable d represent the length of a side of the triangle.  Since the triangle is equilateral, each angle is 60o.  First calculate the magnitude of each individual force.
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Now calculate the net force on each charge and the direction of that net force, using components.
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2. Giancoli Chapter 21, Problem 18

The negative charges will repel each other, and so the third charge must put an opposite force on each of the original charges.  Consideration of the various possible configurations leads to the conclusion that the third charge must be positive and must be between the other two charges.  See the diagram for the definition of variables.  For each negative charge, equate the magnitudes of the two forces on the charge.  Also note that 
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Thus the charge should be of magnitude 
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3. Giancoli Chapter 21, Problem 38

(a)
The field due to the charge at A will point straight downward, and 

the field due to the charge at B will point along the line from A to 

the origin, 30o below the negative x axis.
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(b)
Now reverse the direction of 
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4. Giancoli Chapter 21, Problem 42
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In each case, find the vector sum of the field caused by the charge on the left 
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Point A:  From the symmetry of the geometry, in calculating the electric field at point A only the vertical components of the fields need to be considered.  The horizontal components will cancel each other.
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Point B:  Now the point is not symmetrically placed, and so horizontal and vertical components of each individual field need to be calculated to find the resultant electric field.
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The results are consistent with Figure 21-34b.  In the figure, the field at Point A points straight up, matching the calculations.  The field at Point B should be to the right and vertical, matching the calculations.  Finally, the field lines are closer together at Point B than at Point A, indicating that the field is stronger there, matching the calculations.

5. Giancoli Chapter 21, Problem  47

If we consider just one wire, then from the answer to problem 46, we would have the following.  Note that the distance from the wire to the point in question is 
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But the total field is not simply four times the above expression, because the fields due to the four wires are not parallel to each other. Consider a side view of the problem.  The two dots represent two parallel wires, on opposite sides of the square.  Note that only the vertical component of the field due to each wire will actually contribute to the total field.  The horizontal components will cancel.

[image: image39.wmf]l




[image: image23.wmf](

)

(

)

(

)

wirewirewire

2

2

4cos4

2

z

EEE

z

q

==

+

l





[image: image24.wmf](

)

(

)

(

)

(

)

(

)

(

)

wire

1/2

2

22

2

222

0

1/2

2222

0

4

2

2

242

8

442

      

z

E

z

zz

z

zz

l

pe

l

pe

=

+

+++

=

++

éù

êú

êú

éù

ëû

ëû

l

l

lll

l

ll




The direction is vertical, perpendicular to the loop.

6. Giancoli Chapter 21, Problem 60

Since the field is constant, the force on the electron is constant, and so the acceleration is constant.  Thus constant acceleration relationships can be used.  The initial conditions are 
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7. Giancoli Chapter 21, Problem 62

(a)
The dipole moment is given by the product of the positive charge and the separation distance.
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(b)
The torque on the dipole is given by Eq. 21-9a.
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(c)
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(d)
The work done by an external force is the change in potential energy.  Use Eq. 21-10.





[image: image33.wmf](

)

(

)

(

)

(

)

(

)

(

)

[

]

finalinitialinitialfinal

28424

coscoscoscos

1.08810Cm2.210NC114.810J

   

WUpEpEpE

qqqq

--

=D=---=-

=´´--=´

g


�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





� EMBED Equation.DSMT4  ���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





 





 





z





 





 





 





 





 





l – x





l





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





�EMBED Equation.DSMT4���





x








[image: image40.wmf]l

[image: image41.wmf]Q

+

[image: image42.wmf]A

E

r

[image: image43.wmf]23

F

r

[image: image44.wmf]21

F

r

[image: image45.wmf]31

F

r

[image: image46.wmf]32

F

r

[image: image47.wmf]d

[image: image48.wmf]d

[image: image49.wmf]13

F

r

[image: image50.wmf]d

[image: image51.wmf]12

F

r

[image: image52.wmf]3

Q

[image: image53.wmf]2

Q

[image: image54.wmf]1

Q

[image: image55.wmf]d

[image: image56.wmf]q

[image: image57.wmf]left

E

r

[image: image58.wmf]Q

+

[image: image59.wmf]Q

+

[image: image60.wmf]left

E

r

[image: image61.wmf]right

E

r

[image: image62.wmf]q

[image: image63.wmf]d

[image: image64.wmf]A

[image: image65.wmf]right

E

r

[image: image66.wmf]left

E

r

[image: image67.wmf]left

d

[image: image68.wmf]Q

+

[image: image69.wmf]Q

+

[image: image70.wmf]left

q

[image: image71.wmf]right

q

[image: image72.wmf]right

d

[image: image73.wmf]q

[image: image74.wmf]q

[image: image75.wmf]left

wire

E

[image: image76.wmf]right

wire

E

[image: image77.wmf](

)

2

2

2

z

+

l

[image: image78.wmf]2

l

[image: image79.wmf]2

l

[image: image80.wmf]0

4

Q

-

[image: image81.wmf]Q

[image: image82.wmf]0

Q

-

[image: image83.wmf]A

E

r

[image: image84.wmf]Q

+

[image: image85.wmf]l

[image: image86.wmf]l

[image: image87.wmf]l

[image: image88.wmf]B

E

r

[image: image89.wmf]A

[image: image90.wmf]B

[image: image91.wmf]1

Q

[image: image92.wmf]2

Q

[image: image93.wmf]3

Q

[image: image94.wmf]12

F

r

[image: image95.wmf]d

[image: image96.wmf]13

F

r

[image: image97.wmf]32

F

r

[image: image98.wmf]31

F

r

[image: image99.wmf]21

F

r

[image: image100.wmf]23

F

r

[image: image101.wmf]d

[image: image102.wmf]q

[image: image103.wmf]left

E

r

[image: image104.wmf]Q

+

[image: image105.wmf]right

E

r

[image: image106.wmf]A

[image: image107.wmf]left

d

[image: image108.wmf]left

q

[image: image109.wmf]right

q

[image: image110.wmf]right

d

[image: image111.wmf]2

l

[image: image112.wmf]2

l

[image: image113.wmf](

)

2

2

2

z

+

l

[image: image114.wmf]right

wire

E

[image: image115.wmf]left

wire

E

[image: image116.wmf]q

[image: image117.wmf]0

Q

-

[image: image118.wmf]Q

_1256897316.unknown

_1258459268.unknown

_1258479019.unknown

_1264331976.unknown

_1264331977.unknown

_1258479436.unknown

_1258479442.unknown

_1258479386.unknown

_1258479394.unknown

_1258479378.unknown

_1258478950.unknown

_1258478989.unknown

_1258478851.unknown

_1258478886.unknown

_1258478826.unknown

_1258478833.unknown

_1257230362.unknown

_1258459225.unknown

_1258459241.unknown

_1257231178.unknown

_1257257427.unknown

_1257148466.unknown

_1257230268.unknown

_1257230344.unknown

_1257229578.unknown

_1257148844.unknown

_1257142800.unknown

_1257148063.unknown

_1257142540.unknown

_1257142760.unknown

_1257142501.unknown

_1145535601.unknown

_1151403464.unknown

_1247374277.unknown

_1247380019.unknown

_1247380031.unknown

_1247374299.unknown

_1247379942.unknown

_1247373941.unknown

_1247374206.unknown

_1151404469.unknown

_1217846468.unknown

_1217846965.unknown

_1151404508.unknown

_1151404412.unknown

_1151404455.unknown

_1151403568.unknown

_1151401861.unknown

_1151402086.unknown

_1151403439.unknown

_1151402095.unknown

_1151401899.unknown

_1151401764.unknown

_1151401836.unknown

_1151401799.unknown

_1151401112.unknown

_1145212932.unknown

_1145534041.unknown

_1145534800.unknown

_1145534812.unknown

_1145534409.unknown

_1145534081.unknown

_1145213758.unknown

_1145534016.unknown

_1145212984.unknown

_1145206110.unknown

_1145212894.unknown

_1145212912.unknown

_1145206136.unknown

_1137151623.unknown

_1137151699.unknown

_1137151701.unknown

_1137151626.unknown

_1137151621.unknown

_1137151619.unknown

