PHYS 241

Notes for Test 1

Chapter 21 Electric Charge
Read the Review and Summary at the end of the chapter.

You should know the facts stated in the two paragraphs under the heading “Electric Charge” in the Review and Summary.

You should know Coulomb’s law (Eq. 21-4).

You should know that 
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You should know how to find the magnitude and direction of the resultant force on a given charge due to a number of point source charges. See Sample Problems in the text and the example we did in class.

You should know that charge is quantized and that the elementary (smallest) charge is 
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You should know that charge is conserved: the net charge of any isolated (or closed) system cannot change.

Chapter 22 Electric Fields
Read the Review and Summary at the end of the chapter.

You should know the definition of the electric field and the concept of electric field lines.

You should know how to calculate the electric field of a point charge, Eq. 22-3.

You should know how to find the resultant electric field due to a number of point source charges. You should be able to express this electric field in i, j notation and be able to find its magnitude and direction. See the example we did in class.

You should know how to find the force on a point charge in an electric field, Eq. 22-28.

You should know the charge configuration of an electric dipole and the definition of the electric dipole moment p.

You should know how to find the electric field due to a continuous charge distribution using integration. See Sample Problems in your text and the example we did in class. Also read the Problem Solving Tactics (“A Field Guide for Lines of Charge”) in your text.

You should know how to find the torque on an electric dipole in an electric field, Eq. 22-34.

You should know how to find the potential energy of an electric dipole in an electric field, Eq. 22-38.

(See Chapter 3 of your text for a review of vector multiplication.)

Continued on the other side

Chapter 23 Gauss’ Law

Read the Review and Summary at the end of the chapter.


You should know how to calculate the net electric flux through a closed surface using Eq. 23-4.


You should know Gauss' law, Eq. 23-6.


You should be able to explain why, at electrostatic equilibrium, the electric field inside a charged conductor is zero.


You should know how to use Gauss' law to show that, at electrostatic equilibrium, all excess charge resides on an electrical conductor's outside surface.


You should know how to use Gauss' law to show that just outside a charged conductor, E = /o, where  is the surface charge density of the conductor at the point where the electric field E is determined.


You should know how to use Gauss' law to find the electric field intensity due to a charge distribution that has a high degree of symmetry. See Problem Solving Tactics in your text.


Using Gauss' law, you should be able to derive :

·
Eq. 23-11 for E just outside a charged conductor.

·
Eq. 23-12 for E outside an infinite, uniform line of charge.

·
Eq. 23-13 for E outside an infinite, uniform sheet of charge.

·
Eqs. 23-15 and 23-16 for E outside and inside a uniform shell of charge, respectively.

·
Eq. 23-20 for E inside a uniform sphere of charge.


Note: When you use Gauss' law, you should justify in words all the assumptions that you make about your calculation of the electric flux through the Gaussian surface that you choose.
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