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You may use your equation sheet on this exam.   You must turn in your equation sheet with the exam.  Show all work to receive credit for problems.  You will not receive credit for work not explictly displayed or documented on the sheet.

TRUE or FALSE

_____  The electric field of a point charge always points away from the charge.

_____  Electric field lines never diverge from a point in space

_____  Electric field lines never cross at a point in space.

_____  If there is no charge in a region of space, the electric field on the surface 

surrounding the region must be zero everywhere.

_____  Gauss’ Law holds only for symmetric charge distributions

_____  In electrostatic equilibrium, the electric field inside a conductor is zero.

_____  If the net charge on a conductor is zero, the charge density must be zero at 

every point on the surface of the conductor.

_____  The electric field is discontinuous at all points at which the charge density is discontinuous.

_____  If the electric field is zero in some region of space, the electric potential must also be 

zero in that region.

_____  If the electric potential is zero in some region of space, the electric field must also be 

zero in that region.

_____  If the electric potential is zero at some point, the electric field must also be zero at that point.

_____  Electric field lines always point toward regions of lower potential.

_____  The value of electric potential may be chosen to be zero at any convenient point.

_____  In electrostatics, the surface of a conductor is an equipotential surface.

_____  The capacitance of a capacitor is defined as the total amount of charge it can hold.

_____  The capacitance of a parallel-plate capacitor depends on the voltage difference between the plates.

_____  The capacitance of a parallel-plate capacitor is proportional to the charge on its plates.

_____  The equivalent capacitance of two capacitors in parallel equals the sum of the 

individual capacitances.

_____  The equivalent capacitance of two capacitors in series equals is less than the capacitance 

of either capacitor alone.

_____  A dielectric inserted into a capacitor increases the capacitance.

P1.
  



The five graphs are shown below represent something plotted as a function of the distance from the center of a spherical object of radius R


[image: image4.png]




a)  Which graph could represent the electric potential for a thin hollow spherical shell of charge?

b)   Which graph could represent the electric potential for a solid metallic ball of charge?

c)  Which graph could represent the electric potential for a solid plastic ball of charge where the charge is distributed with uniform density ?

d)  Which graph could represent the E-field for a thin hollow spherical shell of charge?

e)  Which graph could represent the E-field for a solid metallic ball of charge?


f)  Which graph could represent the E-field for a solid plastic ball of charge where the charge is distributed with uniform density ?

1.  Electric lines of force are in the same direction of E and


a)  connect charges of the same sign


b) are perpendicular to equipotential surfaces


c) are parallel to equipotential surfaces


d) represent the path of charged particles


e) avoid all charges

2.  According to Gauss’ Law, the net flux of E through a closed surface is


a)  independent of all charges outside the surface


b)  zero


c) proportional to the net current through the surface


d) always positive


e) always negative

3.  Two conducting spheres, one having twice the diameter of the other, are shown below.  The smaller sphere initially has a charge of +Q.  When the spheres are connected by a thin wire, which of the following is true?
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a)  1 and 2 are both at the same potential

b)  2 has twice the potential of 1


c)  2 has half the potential of 1

d)  1 and 2 have equal charges


e)  all of the charge is dissipated

4.  Electric field lines always point toward

a) ground

b) a region of higher potential

c) a region of lower potential

d) positive charge

e) none of these







5.  We can increase the capacitance of a parallel plate capacitor by

a) cooling the plates

b) bring the plates closer together

c) decreasing the permittivity of the medium in the gap

d) increasing the voltage

e) none of these







P2
In the figure, the battery has a potential difference of 10 Volts and the five capacitors each have a capacitance of 10 F. 
a)  What is the charge on capacitor C1 ?

b)  What is the charge on the capacitor C2 ?

P3
The potential at a point P  in front of the uniformly charged disk of radius R pictured below is:
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Where the total charge on the disk is +Q.  Derive an expression for the electric field vector at point P.

P4
Quark model of the proton.

The proton is made of three quarks -- two “u-quarks” and one “d-quark”.  If these quarks are arranged in an equilateral triangle as shown below, with the separation between any two quarks 1015 meters, find the Coulomb force experienced by the quark labeled #3.
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The charges of the quarks are:  
u-quark   Qu =  2/3 e =   1.07 E19 Coulombs






d-quark   Qd = -1/3 e = 0.53 E19 Coulombs

+Q





x








_1105872478.unknown

