Physics 2135 Test Preparation Homework #1, Spring 2017

These problems are intended to help you verify your level of preparation for Test 1. They are not
intended to cover every topic you could be tested on. Make sure you attend the review lecture!

Multiple Choice (including short problems)

1. More electric field lines are found to enter a Gaussian surface than to leave it. Which of the
following statements about the net charge inside the surface is true?
[A] The charge is positive.  [B] There is no charge inside. [C] The charge inside is negative.

Problems

2. Two identical point charges Q = +2 uC are fixed in space a distance d=2.0

cm apart.

(a) Calculate the electric potential at the point P located a distance d/2 above

the central point between the two charges.

(b) Determine the electric field vector at point P.

(c) You now bring a third point charge Q (the same charge as the other two)

very slowly from infinity to point P. The original two charges remain fixed in .‘“‘al‘z‘““’* a2
space. How much work must you do?

(d) Calculate the force on the third charge when it is at point P.
(e) Calculate the potential energy of the configuration when the third charge is in place.
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3. A semicircular thin insulating rod has a radius R and carries a total -2Q
positive uniformly distributed charge Q. The center of the semicircle is

v X

at the origin. A negative point charge -2Q is located at coordinates (x,y) 2

= (-2R,R). Calculate the electric potential at the origin. R R .7
v
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4. A uniformly charged insulating sphere of radius R = 0.5 m and total charge Q = -60 pC is held
centered at the origin. A point charge q = 3 pC with a mass m = 2.7x1072 kg is placed on the x-axis a
distance of 5 m from the origin. If the point charge q is released from rest, determine its speed when it is
a distance of 2 m from the origin.

Continued on next page



5. A solid insulating spherical shell of inner radius a and outer
radius b has a uniform charge per unit volume p. Concentric with
this spherical shell is an uncharged conducting spherical shell with
inner radius c and outer radius d. The figure shows a cross section.
(a) Begin with Gauss’ Law, sketch the Gaussian surfaces, and find
the magnitude of the electric field in the regions r<a, a<r<b,

b<r<c, c<r<d, and r>d. Justify all steps in your solution.

(b) Determine the charge induced on the inner and outer surfaces of
the conducting spherical shell.

6. For the capacitor circuit shown, C1 =4 uF, Co =2 uF, C3 =4 pF, and C4 =6 pF.
(a) Find the equivalent capacitance.

(b) The charge on capacitor Cs is 6 uC. Determine the charge on the other capacitors,
and the applied voltage Vab.
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