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The Final Exam will be given on Wednesday, May 1, 2013 from12:30 PM to 2:30 PM in room W4-51.


Review the study notes and homework for the hour tests and quizzes given during the semester. Be sure to review material relating to test questions that you had trouble with. Also read the 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. A formula sheet will be provided with the final examination. It is your responsibility to know the meaning of the symbols in the formulas and what the formulas are used for. Also, be sure that you know the units of the quantities that appear in the formulas.

Chapter 18 Electric Forces and Electric Fields

Summary is on p. 561. Review material relating to charged conductors. Related lecture: “The Electric Field due to a Point Charge”.

Chapter 19 Electric Potential Energy and the Electric Potential Difference

Summary is on p. 592. Review the relationship between electric field lines and equipotential lines. Know the difference between electric potential and electric potential energy. Know what a capacitor is and the definition of capacitance. Know what a dielectric is. Know what the effect of inserting a dielectric between the plates of a capacitor is. Know the definition of the dielectric constant. Know what dielectric strength is. Related lecture: “Electric Potential Difference”.

Chapter 20 Electric Circuits

Summary is on p. 630. Know Kirchhoff's loop and junction rules. Know how to use these rules to find currents in a DC circuit. 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 how to find the equivalent resistance of resistors connected in series and parallel. Related lectures: “Chapter 20-Electric Circuits”, “Resistors Connected in Series and in Parallel”, “Kirchhoff’s Rules”.

Chapter 21 Magnetic Forces and Magnetic Fields

Summary is on p. 670. Know how to find the direction of the magnetic force on a charged particle moving in a magnetic field; also know how to find the direction of the magnetic force on a current-carrying wire in a magnetic field. Know how to find the direction of the magnetic force on each of two closely-spaced parallel wires that carry a current. Related lecture: “Force of a Magnetic Field on a Moving Charge”.

Chapter 22 Electromagnetic Induction

Review and Summary is on p. 709. Know how to use Lenz's law to determine the direction of an induced current or an induced magnetic field. Related lecture: “Faraday’s Law of Induction”.

Chapter 23 Alternating Current Circuits

Summary is on p. 739. Review the concepts of capacitive reactance and inductive reactance. Know the phase relationships between the current and voltage in a resistor, a capacitor and an inductor in an AC series circuit. Review phasor diagrams and the definition of impedance for an AC series circuit. Related lecture: “Alternating Current Circuits”.

Chapter 24 Electromagnetic Waves

Summary is on p. 767. Know the value of the speed of light in vacuum. Know that light is an electromagnetic wave. Know how the directions of the electric and magnetic fields in a light wave relate to the direction of motion of the wave. Know the range of wavelengths for visible light. Know what is meant by the electromagnetic spectrum. Review the Doppler effect and polarization. Related lectures: “An Electromagnetic Wave”, “Electromagnetic Waves”.

Chapter 25 The Reflection of Light: Mirrors

Summary is on p. 791. Know the law of reflection. Know the difference between a real image and a virtual image. Review the topic of spherical mirrors. Review the use of the mirror equation to locate an image formed by a spherical mirror. Related lecture: “Mirrors”.

Chapter 26 The Refraction of Light: Lenses and Optical Instruments

Summary is on p. 831. Review Snell’s law of refraction. Know what the critical angle is and what Brewster’s angle is. Know that if light is incident on a transparent surface at the Brewster angle, the reflected ray makes a 90( angle with the refracted ray. Know that the reflected ray is polarized parallel to the reflecting surface. Know the difference between a converging lens and a diverging lens. Know how to use the thin lens equation to find the image formed by a lens. Know the definitions of linear magnification and angular magnification. Related lectures: “Refraction”, “Lenses”.

Chapter 27 Interference and the Wave Nature of Light

Summary is on p. 867. Know what is meant by constructive interference and destructive interference. Be familiar with Young’s double-slit experiment and how the interference fringes are formed on a distant screen.

Know what diffraction is and how a single slit forms a diffraction pattern on a distant screen. Know under what circumstances the light reflected from a surface is out of phase with the incident light. Review thin-film interference and know how to determine the thickness of a thin film for either constructive or destructive interference. Related lecture: “Interference of Light”.

Chapter 28 Special Relativity

Summary is on p. 895. There will be a problem based on the homework that you can do for extra credit.

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.
