Chapter 16 Concept tests.

Q16-1.  

Two uniformly charge 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 magnitude and direction of the electrostatic forces on the two spheres?


[image: image1]
Answer: D) The forces are equal in magnitude and opposite in direction, by Newton's Third Law, and by the form of the Coulomb force equation.

Q16-2. 

A charge +Q is fixed in space.  A second charge +q is brought a distance r away.   Then +q charge is removed and another charge +2q is brought a distance 2r away.  Then the +2q charge is removed and a charge +5q is brought a distance 2r away.


[image: image2]
Which charge feels the largest force?

A) +q

B) +2q

C) +5q

D) The two of the charges feel the same size force.

Answer: C) +5q.  The force on the +5q is of magnitude  (5/4) kQq/r2.

Q16-3

Two vectors 
[image: image3.wmf]A and B
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 are shown.  Consider the vector sum 
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.  What is Cy, the y-component of 
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Answer:  Cy = Ay + By = +1 -3 = -2

Q16-4.

An electric dipole consists of two equal and opposite charges 

(+q and -q) separated by some fixed distance l .   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:


[image: image7]
What is the direction of the net electrostatic force on the +Q charge?


[image: image8]
Q16-5

An electric dipole (+Q and -Q separated by a distance l ) is placed along the x-axis as shown.  A positive test charge +q  is placed at position A to the right of the dipole.  


[image: image9]
The test charge feels a force that is 

A) zero.

B) to the right.

C) to the left. 

If the test charge q is removed, electric field at position A is 

A) zero.
B) to the right.

C) to the left.

If a negative test charge is placed at A, it feels a force 

A) zero.
B) to the right.

C) to the left.

Answers:  Part 1: C) The force on the +q is to the left.

[image: image10]
Part 2: C) The E-field at A is to the left.  

Part 3: B) A negative test charge at A feels a force to the right.

Q16-6.

Two positive charges, each of size +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?


[image: image11]
Answer: 


[image: image12]
 Q16-7.

Two charges +Q and -Q  are located on the x-axis as shown, what is the magnitude of the electric field at point A?
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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:  A) Magnitude is the size of the E-field.  Magnitude is positive, by definition.
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