Q25-1.  

Two uniformly charged spheres are attached to frictionless pucks on an air table.  The charge on sphere 2 is three times the charge on sphere 1.  Which force diagram correctly shows the relative magnitudes and directions of the electrostatic forces on the two spheres?


[image: image24.wmf]B

 

A

 

x

 

y

 


Answer: (D) By Newton’s 3rd law, the forces must be equal and opposite. Each sphere feel the force of magnitude given by Coulomb’s law F = kQ1Q2/r2 which is the same for both.
25-2

Two protons are near each other.  Each feels an electrostatic repulsion of magnitude Felec and a gravitational attraction of magnitude Fgrav, due to the other charge.  

As the charges are moved apart, the ratio 
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A) increases
B) decreases
C) remains constant
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Answer: (C) remains constant. 
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Q25-3. 

[image: image1]Consider the following three situations, labeled I, II, and III.
Which charge feels the largest force?

A: +q


B: +3q


C: +5q

D: two of the charges tie for largest size force.

Answer: +5q.  Coulomb's Law says F = k Q1 Q2 / r2  .

Q25-4.
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An electric dipole consists of two equal and opposite charges (+Q and –Q) separated by some fixed distance s.   A charge +q is brought near the dipole and is positioned so that the distances to the +Q and the –Q charges are identical as shown below:

What is the direction of the net force on the +q charge?


[image: image5]
Answer:  (C)
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Q25-5
An electric dipole (+Q and –Q separated by a distance s) is placed along the x-axis as shown.  A NEGATIVE  test charge –q  is 
placed to the right of a dipole.  


[image: image7]
The test charge feels a force that is 

A) zero

B)  to the right

C) to the left 

Answer: to the right
The test charge is now removed. The electric field at the location in empty space where the test charge was is..

A) Zero

B) to the right

C) to the left
Answer: to the left:  Enet = E1 + E2
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Q25-6.

Two charges, +Q and -Q, are equal distances from the origin as shown.  What is the direction of the electric field at the point in empty space which forms a square with the two charges and the origin?
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Answer: 
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25-7
Two  vectors 
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 are shown.  Consider the vector sum 
[image: image12.wmf]CAB

=+

ururur

.  What is Cy, the y-component of 
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A:  3

B: 2

C: ​-2

D: -4
E: None of these/don't know.

Answer: Cy​ = Ay​ + By = +1 – 3 = -2
Q25-8
A point in empty space is near 3 charges as shown.  The distances from the point to each of the three charges are identical.


[image: image14]
The direction of the electric field at that point is..

A: Some angle less than 45o below the +x-direction.

B: 45o below the +x-direction.

C: along the +y directions

D: Some other angle.

E: The electric field at that point is zero.

Answer: (B)  Enet = E1 + E2 + E3   Notice that E1 has exactly twice the magnitude of E3. 
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Q25-9.
Two charges +Q and –Q  are located on the x-axis as shown, what is the magnitude of the electric field at point P?
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A: 
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B: 
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C: zero


D: 
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E: None of these.
Answer: 
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CT25-10
Two socks are observed to attract each other.  Which, if any, of the first 3 statements MUST be true?  (emphasis on MUST)
A) The socks both have a non-zero net charge of the same sign.

B) The socks both have a charge, of opposite signs.

C) Only one sock is charged; the other is neutral.

D) None of the preceding statements must be true.

E) Answer: None of the preceding statements must be true.  Either B) or C) could be true.
Ch25-11
Three charges of equal magnitude are arranged as shown.  What is the direction of the electric field at point x?








answer: B.  Enet = E1 + E2 + E3  Notice that E1 and E3 cancel.
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An electron is fired into the region of the three charges from the lower right as shown.  What is the direction of the acceleration of the electron when it is at point x?

 
Answer: None of these. The acceleration vector is 
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.  The net electric field is upward, so the force on the (negatively charged) electron is downward.
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E) None of these.
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E) Some other direction, or E = 0.
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E) None of these.
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E) None of these.
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