
Physics 126  Fall 2008                                       


 Name: 
Exam 1 
Time Allowed: 2 hours
Credits for numerical questions require evidence of calculation
Some Physics Constants:   
electronic charge 

e = 1.6×10-19 C





Coulomb constant 

k = 9.0×109 Nm2/C2




Permittivity of free space 
ε0 = 8.85×10-12 C2/Nm2




Mass of electron 

me = 9.11×10-31 kg





Mass of proton 

mp = 1.67×10-27 kg

PART A (70 points) 

Circle the correct answer for the next 14 questions, worth 5 points each.
1.  A negatively charged rod is brought near two uncharged metallic spheres that are in contact as shown. The two spheres are then separated while the rod is still in place. Which of the following is a possible choice for the charges 
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 and 
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 carried by the spheres?

[image: image3]
(A) 
[image: image4.wmf]nC

q

nC

q

B

A

2

2

+

=

-

=

.
(B) 
[image: image5.wmf]nC

q

nC

q

B

A

3

2

+

=

-

=


(C) 
[image: image6.wmf]nC

q

nC

q

B

A

2

2

-

=

+

=


(D) 
[image: image7.wmf]0

2

=

+

=

B

A

q

nC

q


2. If an object is determined to have a positive charge of 160nC, you can conclude that the object has 

(A) an excess of 1011 electrons

(B) an excess of 1012 electrons

(C) a deficiency of 1011 electrons

(D) a deficiency of 1012 electrons

3. If the distance apart stays the same, which pair of charges would yield the greatest attractive force? 

A)
–2q and –4q 

B)
+1q and –3q 

C)
+1q and –7q 

D)
–2q and +4q 
4. Consider three identical metal spheres,  A, B, and C.  Sphere A carries a charge of 8.0 µC; sphere B carries a charge of 6.0 µC; and sphere C carries a charge of +5.0 µC.  Spheres A and B are touched together and then separated.  Spheres B and C are then touched and separated. What is now the charge on C?

(A) 0.0µC

(B) 1.0µC

(C) 2.0µC

(D) 3.0µC

5. An electron travels in a circular orbit of radius 
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 around a bare nucleus of 
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.  How large is the force of attraction on the electron due to the nucleus?
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6. Diamond is made up entirely of the carbon atom 
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. How much charge does one carat (0.2g) of diamond carry if all the electrons are removed from it? 
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7. The diagram shows four point charges. The distance between the two +q charges is three times that between the +2q and the charge Q. The repulsive force between the two +q charges is equal to the attractive force between the charge +2q and Q. The value of Q is
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8. A point charge of 
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due north when placed in a certain location. The electric field at that location is
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9. A small test charge 
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is placed at a point P near the dome of a van de Graaf generator. Which of the following factors has no influence on the electric field at P?
(A) the charge on the dome

(B) the radius of the dome

(C) the charge 
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(D) the distance between P and the dome

10. The diagram below shows two charged sheets. The top sheet carries a charged density of 
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while the bottom sheet carries 
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. What is the magnitude and direction of the electric field at a point above both sheets?
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11. Which of the following statements regarding electric lines of force is false
(A) They cannot cross each other

(B) They are the paths of charge particles

(C) They yield information on the direction of the electric field

(D) They originate from positive charges and end on negative charges, including charges at infinity

12. The figure shows four point charges at the corners of a square. 



The direction of the electric field at the center of the square is

(A) upward

(B) downward

(C) pointing left 

(D) pointing right

13. Sketch six electric field lines for the charge distribution consisting of a point charge +3q and another of -2q:


[image: image39]
14. Describe in your own word why tiny aluminum foils are attracted to a comb after you have used it to comb your hair.
PART B (30 points) 

15.  An electric dipole as shown consists of a charge 
[image: image40.wmf]nC

8

-

 at the point 
[image: image41.wmf]0

=

x

,
[image: image42.wmf]m

y

3

-

=

 and a charge 
[image: image43.wmf]nC

8

+

 at the point 
[image: image44.wmf]0

=

x

,
[image: image45.wmf]m

y

3

=

:





























































































(a) Is the electric field zero anywhere?  (2 points)

(b) Find the magnitude and direction of the electric field at the point 
[image: image46.wmf]m

y

x

5

,

0

=

=

.(5 points)

(c) Find the magnitude of the electric field at the point 
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(5 points)

(d) Sketch below the field line passing through the point in (c), including the point charges. Indicate the electric field vector at the point.  (3 points)

16.  An electron is introduced with zero velocity midway between two infinite parallel horizontal charge-bearing sheets separated by a distance of 0.06m. The surface charge density on the upper and lower sheets are 
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(a) Determine the magnitude and direction of the electric field between the sheets.(5)

(b) Sketch below the electric field lines between the sheets(2)

(c) Determine magnitude and direction of the force on the electron.(3)

(d) Which sheet will the electron reach, and how long does it take? (5)
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