PHYS 112

Notes for Test 1

Chapter 18
Concept Summary is on p. 561.

You should know that there are two kinds of electric charge, positive and negative, and that like charges repel and unlike charges attract. You should know that the SI unit of charge is the coulomb (C).

You should know that the smallest observable charge is the charge of the electron 
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 and that charge occurs in integer multiples of this fundamental quantity. You should know that an atom consists of a nucleus that (in general) contains both protons and neutrons and that electrons orbit the nucleus. In a neutral atom, the number of electrons orbiting the nucleus matches the number of protons in the nucleus. You should know that the charge on an electron is –e, that the charge on a proton is +e and that the charge on a neutron is 0.

You should know how to use Coulomb’s law, Eq. 18.1, to find the force of attraction (or repulsion) between two charges.

You should know how to find the magnitude of an electric field a distance r from a source charge q using Eq. 18.3: 
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. If two or more electric fields pass through a point, you should know how to find the resultant electric field at that point by vector addition using the method of components.

You should know that the electric field is strongest where the field lines are packed close together and weakest where the field lines are spread far apart.

You should know that when a conductor is in electrostatic equilibrium:

· There is no net flow of charge from one point to another inside or on the surface of the conductor.

· Any excess charge on the conductor resides only on its outer surface.

· The electric field outside the conductor intersects the surface of the conductor at a right angle.

· The electric field inside the conductor is zero.

Definitions

Conductor – a material through which electric charge moves easily.

Insulator – a material through which electric charge moves poorly.

Surface charge density ( – the charge per unit area on a charged surface.

Electric field line – a curve drawn through space in such a way that the electric field is tangent to each point on the curve. The direction of an electric field line is the same as the direction of the electric field at each point.

Electrostatic equilibrium – the state of a conductor when there is no net flow of charge in or on the conductor.

Chapter 19
Concept Summary is on p. 592.

Know how to calculate the force on a charge q in an electric field E using
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Recall the formula for work done by a constant force F on a particle that moves through a displacement s: 
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. Know that the electric potential energy difference of a charge that has moved from one point to another is defined in terms of the work done by the electric field by Equation 19.1.

Know that the electric potential at a given point is the electric potential energy of a small positive test charge q0 placed at that point divided by the charge: 
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. Know that the units are 
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Be familiar with the relationship between electric potential difference between two points and the work done by the electric field on a small test charge q0 that moves between the two points, Equation 19.4.

Know that the electron volt (eV) is a unit of energy and how it is defined. 
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Keep in mind that electric potential energy is part of the total energy of a system and needs to be taken into account.

Know how to use the formula for finding the electric potential of a point charge q a distance r away from the charge: 
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, where V is taken to be zero at infinity.

Know that electric potential is a scalar. The total electric potential at a point due to two or more charges is the algebraic sum of the potentials due to each charge.

Know how to find the total electric potential energy of a group of charges. (See Example 8 on p. 578.)

Know what equipotential surfaces are and that the electric field passes through an equipotential surface at a right angle with the surface. Be familiar with the fact that the magnitude of an electric field can be calculated from the electric potential difference (V between two surfaces and their separation (s by the formula 
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Be familiar with the definition of the capacitance of a capacitor: 
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, where q is the magnitude of charge on either plate and V is the potential difference between the plates. The units of capacitance are 
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Know that when a dielectric (an electric insulator) is placed between the plates of a capacitor its capacitance is increased by a factor ( (kappa) called the dielectric constant of the dielectric.

Be familiar with how to calculate the electric potential energy stored in a capacitor using Equations 19.11.
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