Physics 4B


Conceptual Questions: Coulombs Law & Electric Fields

1. A 100C charge is a distance of 5.0nm from a 7.5C charge. Which of the following is true regarding the force on the 100C charge?

A. It experiences the greater force and it is attractive.

B. It experiences the greater force and it is repulsive.

C. It experiences the same force and it is attractive.

D. It experiences the same force and it is repulsive.

E. It experiences the smaller force and it is attractive.

F. It experiences the smaller force and it is repulsive.

G. It experiences no force.

2. Explain how an uncharged insulator is always attracted to a charged insulator.

3. Explain how an uncharged conductor is always attracted to a charged object.

4. A positively charge rod is placed in near a grounded conducting sphere. While the rod is near the sphere, the grounding wire of the conducting sphere is disconnected. The rod is then moved far away. As a result the charge on the isolated sphere is 

A. negative
B. positive
C. zero
5. Consider the motion of a charged object. In which of the following cases, is the equation 
[image: image15.wmf] invalid?

A. When the charged object is in a uniform electric field.

B. When the charged object is falling freely in a uniform gravitational field.

C. When the charged object swings freely like a plane pendulum.

D. When the charged object is pushed by a constant force.

6. At the surface of a sphere of radius R and charge q, the electric field is E=kq/R2. At a distance equal to three times the radius of the sphere the electric field is

A. E/9

B. E/3

C. E

D. 3E

E. 9E
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In Frame 1, two identical conducting spheres, A and B, carry equal amounts of excess charge that have the same sign.  The spheres are separated by a distance d; and sphere A exerts an electrostatic force on sphere B that has a magnitude F.  A third conducting sphere, C, which is handled only by an insulating rod, is introduced in Frame 2. Sphere C is identical to A and B except that it is initially uncharged.  Sphere C is touched first to sphere A, in Frame 2, and then to sphere B, in Frame 3, and is finally removed in Frame 4.
Determine the magnitude of the electrostatic force that sphere A exerts on sphere B in Frame 4.
A. F/4

B. 3F/8

C. F/2

D. 3F/4

E. zero
8. Shown below are four arrangements of two electric charges. In each figure, a point labeled P is also identified. All of the charges are the same size, 20 C, but they can be either positive or negative. The charges and point P all lie on a straight line. The distances between adjacent items, either between two charges or between a charge and point P, are all 5 cm. There are no other charges in this region. For this problem, we are going to place a +5 C charge at point P. In which case is the strength of the force on the 5C charge greatest?
    A
    


   B
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    C
    


   D
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9. Shown below are arrangements of two fixed electric charges. In each figure, a point labeled P is also identified. All of the charges are the same size, q, but they can be either positive or negative as indicated. The distances between adjacent items, either between two charges or between a charge and point P, are all the same. There are no other charges in this region. In which case is the electric field strength greatest?

    A.


         B.


         C.


          D.
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10. A uniformly charged sphere of charge density  and radius R has a hollow cavity of radius R/2 as shown.  The charge of the sphere was q before it was hollowed. Calculate the electric field at point P, a distance d from the center of the sphere.

A.  EMBED Equation.3  
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D. 
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where Q=Vsolidsphere and V is the volume of a solid sphere of radius R.

11. Consider the following charge distributions. The magnitudes of the charges at the corners of the square are equal. In which of the following cases is the electric field at the center of the square zero.




A.


        B.



C.


    D.


 E.
12. The electric field at the center of a charged sphere is 

A. zero

B. kQ/RE2
C. infinite
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