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The Final Exam will be given Thu 12/12/2019 100-300PM in room W3-05.



Review the study notes and supplementary problems for the hour tests given during the semester. These can be found at http://faculty.ccp.edu/faculty/dcattell together with other course handouts (including this one). Test keys can also be found at this website. Be sure to review material relating to test questions that you had trouble with. Also read the Review and Summary that appears at the end of each chapter. There are many exercises and problems at the end of each chapter; try to do some of the ones that were not assigned for homework. Equations from this course that you are expected to know are listed below. (A formula page will be provided with the Final. However, you will still need to be able to identify the formulas you need and what their symbols stand for.) Be sure that you know the units of the quantities that appear in the equations.

Chapter 21 Electric Charge

See the Review and Summary at the end of the chapter. Know Eq. 21-4, Coulomb’s law.

Chapter 22 Electric Fields

See the Review and Summary at the end of the chapter. Know Eqs. 22-1, 22-3, 22-28, 22-34, 22-38.

Chapter 23 Gauss’ Law

See the Review and Summary at the end of the chapter. Know the definition of electric flux and Gauss’ law, Eqs. 23-4 and 23-6.

Know how to derive Eqs. 23-11, 23-12, 23-13, 23-15, 23-16 and 23-20 using Gauss' law. Note that in deriving these equations you must sketch the Gaussian surface. You must then state (in words) how you determine the surface integral over each piece of the surface. For example, if the surface is a cylinder, you evaluate surface integrals over each end and also over the cylinder's curved side. You must state how symmetry and the orientation of the electric field vectors over these surfaces allow you to deduce the value of the surface integral for each surface. The surface integral over the entire surface is then the sum of the surface integrals over the individual pieces of the surface.

Chapter 24 Electric Potential

See the Review and Summary at the end of the chapter. Know Eqs. 24-1, 24-7, 24-8, 24-27 and 24-41. Know the definition of an equipotential surface. Know the statements regarding the potential of a charged conductor.

Chapter 25 Capacitance

See the Review and Summary at the end of the chapter. Know Eqs. 25-1, 25-19 and 25-20. Know that when a dielectric with dielectric constant ( is placed between the plates of a parallel plate capacitor the capacitance of the capacitor is multiplied by a factor of (. What limitation does the presence of a dielectric place on the capacitor? Know the definition of dielectric strength.

Chapter 26 Current and Resistance

See the Review and Summary at the end of the chapter. Know Eq. 26-1 and the meaning of dq and dt. Know that current density is current per unit area. Know Eqs. 26-4, 26-8, 26-10, 26-11, 26-12, 26-16, 26-17, 26-26, 26-27 and 26-28.

Chapter 27 Circuits

See the Review and Summary at the end of the chapter. Know Eq. 27-1. Know Kirchhoff's (Loop and Junction) Rules. Know that real seats of emf have an internal resistance. This internal resistance causes the terminal voltage of a seat of emf to be reduced when current is drawn from it. Know Eqs. 27-4, 27-7 and 27-24. Know how to write Kirchhoff's loop rule for an RC circuit with or without an emf. Know Eqs. 27-14, 27-16 and 27-17. Know how to derive Eqs. 27-33 and 27-39.

Chapter 28 Magnetic Fields

See the Review and Summary at the end of the chapter. Know Eq. 28-2 and how to derive Eq. 28-16. Also know  Eq. 28-26. Know how to calculate the magnetic dipole moment ( of a current loop of N turns. Know Eqs. 28-37 and 28-38.

Chapter 29 Magnetic Fields Due to Currents

See the Review and Summary at the end of the chapter. Know the Biot-Savart law, Eq. 29-3. Know the formula for the force that current-carrying parallel wires exert on one another, Eq. 29-13. Know the condition for which the wires attract and the condition for which the wires repel. Know Ampere's law, Eq. 29-14. Know how to use Ampere's law to derive Eq. 29-4, the magnitude of the magnetic field a distance R from a long straight wire with current i. Also know how to use Ampere's law to derive Eq. 29-23, the magnetic field inside a long, straight solenoid. You must explain in words how symmetry and the orientation of field vectors allow you to determine the value of the line integral in Ampere's law.

Chapter 30 Induction and Inductance

See the Review and Summary at the end of the chapter. Know Eqs. 30-1 and 30-5. Know how to use Lenz's law to determine the direction of an induced current or an induced magnetic field. Know Eqs. 30-20 and 30-28. Know how to write Kirchhoff's loop rule for a series RL circuit. Know how to derive Eqs. 30-41 and 30-45.

Chapter 31 Electromagnetic Oscillations and Alternating Current

See the Review and Summary at the end of the chapter. Know Eqs. 31-1 and 31-2. Know how to write Kirchhoff's loop rule for a series LC circuit to obtain Eq. 31-11. You should know that the solution to Eq. 31-11 has the form given by Eq. 31-12. You should be able to show that Eq. 31-12 solves Eq. 31-11 if the angular frequency of the circuit is given by Eq. 31-4. You should know that for forced oscillations, electrical resonance occurs when the driving angular frequency matches the natural angular frequency (Eq. 31-4) of an RLC circuit. Know that the steady-state current in a driven RLC circuit is given by Eq. 31-29. Know the definitions of inductive reactance, capacitive reactance and impedance. Know Eqs. 31-60, 31-61, 31-63 and 31-65. Know how to determine if a circuit has a capacitive, inductive or resistive load. Know what it means to say that a current leads or lags a voltage. Know Eq. 31-71 for the average power dissipated in an RLC series circuit, and how to calculate the the rms values of alternating quantities. For transformers, know Eq. 31-79 (transformation of voltages) and Eq. 31-80 (transformation of currents).

Chapter 32

Know how to write the four Maxwell equations (in integral form, as was given) and identify each equation by name (e.g. Faraday’s law) and identify the symbols.

Chapter 33 Electromagnetic Waves

See the Review and Summary at the end of the chapter. Know that the intensity of a wave is the power transmitted by the wave per unit area. Know Eq. 33-27 for the intensity of a point source of waves. Know what it means to say that a wave is polarized and that only transverse waves can be polarized. Know the laws of reflection and refraction of light incident on a boundary between two media. Know that angles of incidence, reflection and refraction are measured with respect to the normal to the boundary drawn at the point of incidence. Know how to derive Eq. 33-47 for the critical angle for total internal reflection. Know that light incident on a boundary at the Brewster angle becomes polarized when it reflects. Know how to derive Eq. 33-49 for the Brewster angle.

Chapter 34 Images

See the Review and Summary at the end of the chapter. Know the definition of the term "Geometrical Optics". Know the definition of a real image and the definition of a virtual image. Know Eqs. 34-3, 34-4 and 34-9 and how to use them to locate images formed by spherical mirrors and thin lenses. Know how to make a sketch of a ray diagram that shows how an image is formed. Know Eq. 34-6 for determining the magnification of an image.

Chapters 35 and 36 Interference and Diffraction

Read the sections of these chapters relevant to the assigned homework problems and finish the homework. One or two of these homework problems will be on the final. Know what is meant by the term diffraction. Know the general features of a single-slit diffraction pattern. Know how to use Eq. 36-3 to find the minima of single slit diffraction.

Definitions to know
Conductors: Substances through which an electrical charge can be made to flow.

Insulators: Substances through which an electrical charge cannot easily be made to flow.

Potential difference: the potential difference from a to b is the work per unit charge required to move a small positive test charge from a to b.

Potential (at point P): The work per unit charge required to move a small positive test charge to point P from an infinite distance away.

Dielectric: An insulating material.

Dielectric strength: The greatest electric field intensity to which a dielectric can be subjected without damage or without becoming a conductor.

Current: The current through an area is the amount of charge passing through the area per unit time.

Electromotive force (emf): The energy per unit charge converted from non-electrical form to electrical form in a source of electric energy.

Lenz's Law: The direction of an induced current (or the polarity of an induced voltage) is such as to oppose the change that produced it.
Diffraction: The bending of waves around the corners of solid objects, or the flaring out of waves through narrow openings in solid objects.

Diffraction pattern: The sequence of light and dark lines that result from the interference of light waves during the diffraction of light.

Interference fringe: Any pair of adjacent light and dark lines in a diffraction pattern.

