
Physics 2401 Honors, Spring 2007
Exam 1 sample – There will be more short questions and only 3 long questions on

the real one

e = 1.60x10-19 C, m(electron) = 9.11x10-31 kg, ε0 = 8.845x10-12 C2/Nm2,
ke = 9.0x109 Nm2/C2, m(proton) = 1.67x10-27 kg.  µ = micro = 10-6, m = milli = 10-3

Short Questions:  (6.6666666666666666666666666666 points each), drop the low one

1. What electric field (magnitude and direction) is required to levitate a 3.0 g, +3.5 µC charge
against the force of gravity?

2.  A +2.0 µC charge is at the origin of a coordinate system, and a -5.0 µC charge is on the x axis
at x=0.60 m.  Where on the x axis is the electric potential zero?

3.  For the point charges of problem 2, find the electric field (magnitude and direction) at the
point where the potential is zero.

4.   An insulating shell has an inner diameter of 12 cm and an outer diameter of 15 cm.  It has a
uniform volume charge density of 1.2x10-7 C/m3 between those radii and ρ=0 for r<12cm.  Find
the electric field a distance of 20 cm from its center.

5.  A proton falls under gravity in the presence of a vertical electric field of   

€ 

r 
E = 2.0x10−8 N /Cˆ j .

If it is released from rest, what is its speed after it has fallen 3.0 m?



6.  A point charge with value Q is off center in a spherical surface of radius R.  Which of the
following is true?

a) the electric field through each point of the sphere is the same and equals 

€ 

Q
4πR2ε0

b) the electric field is everywhere perpendicular to the surface

c) the net electric flux through the surface is 

€ 

Q /ε0
d) the electric field’s magnitude is constant over the sphere

7.  An electron moves from lower potential to higher potential.  Does its kinetic energy increase
or decrease?  Explain.

Long Problems (20 points each, drop the low one)

1.  For the arrangement of three point charges on the right,

a) Calculate the vector electric field on the 2.5 µC charge

b) Find the acceleration of the 2.5 µC charge if its mass is 1.40 g and it is released.

2.  For the arrangement of point charges in problem 1,

a) Find the total electric potential energy

b) on next page



b) Find the speed of the 2.5 µC charge if its mass is 1.40 g and it is released, after it has flown off
to a very great distance.

3.  An infinitely long insulating cylinder with radius R = 12 cm lies on the y axis.

a) USE GAUSS’ LAW to find the electric field at a distance r = 5.0 cm from
the cylinder’s axis if it has a uniform charge density of r = 3.3x10-8 C/m3.

b) Find the charge per unit length on the cylinder.

c) We now place a conducting cylindrical shell with inner radius 15 cm and outer radius 20 cm
coaxial with the insulating cylinder.  It carries a net charge/unit length of 1.00 µC/m.  Find the
charge/unit length on the outer surface of the shell.

4.  Two spheres are very far apart compared to their diameters, and connected by a long, thin
conducting wire.  Sphere 1 has a radius of 3.5 cm and sphere 2 has a radius of 7.0 cm. The
electric field just outside the surface of sphere 1 is 4.5x103 N/C.

a)  Find the charge on sphere 1

b) Find the potential of sphere 1

part c) on next page



c) What is the total charge on the pair of spheres, if we can neglect any charge on the wire?


