PHYS 241

Notes for Test 3

Chapter 26 Current and Resistance

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

Know the definition of electric current, Eq. 26-1, and the units of current (amperes): 1 ampere = 1 C/s.


Know the definition of current density J.


Given the current density J, know how to find the current i using Eq. 26-4. (Note that electric current is just the flux of the current density.)


Know the definition of the resistance R of a conductor, Eq. 26-8, and the units of R (ohms):

1 ohm = 1 volt/ampere


Know Eqs. 26-10 and 26-12, the definitions of resistivity  and conductivity . Units of m.


Know how to find the resistance of a wire (or cylinder) of length L, uniform cross-sectional area A and uniform resistivity  using Eq. 26-16: R = L/A.


You should know the formula for the area of a circle of radius r.


You should know how the resistivity of a material changes with temperature, Eq. 26-17, and that  is called the temperature coefficient of resistivity (units: 1/C°).


You should know Ohm's law either as stated in the Review and Summary for Chapter 26 of your text, or as stated in the lab.


You should know Eq. 26-26 for the rate of energy transfer in an electrical device across which a potential difference V (in volts) is maintained:

P = iV
where i is the current in the device in amperes. (Units of P: watts)


You should know Eqs. 26-27 and 26-28 for the power dissipated by a resistor:

P = i2R,  P = V2/R.


You should know that this power is dissipated as heat.

Continued on the other side

Chapter 27 Circuits

Read the Review and Summary at the end of the chapter.
Know the following definitions.

Circuit: A conducting path around which electric current can flow.

Seat of electromotive force (seat of emf): A source of electric energy.

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

You should know that a seat of emf is a device that does work on charges to maintain a potential difference between its output terminals. If dW is the work the device does to force positive charge dq from the negative terminal to the positive terminal, then the emf of the device can be calculated as
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Know  Kirchhoff's rules and how to use them to find currents in a circuit.


Know how to find the potential difference between two points in a circuit.


You may need to use the formula for capacitance, 
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Know that the rate at which chemical energy changes in a battery is
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You may need to use 
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 (from Chapter 26) for the power dissipated by a resistor.


Know how to derive Equations 27-7 and 27-24 for the equivalent resistance of resistors connected in series and parallel, respectively.


Resistors connected in parallel: Voltage across each is the same.


Resistors connected in series: Current through each is the same.


RC Circuits


Know how to derive Equation 27-33 for the charge on a charging capacitor and how to derive Equation 27-34 for the current in the resistor of an RC circuit with a charging capacitor.


Know how to derive Equation 27-39 for the charge on a discharging capacitor and how to derive Equation 27-40 for the current in the resistor of an RC circuit with a discharging capacitor.


Know how to sketch graphs of Equations 27-33, 27-34, 27-39 and 27-40. Know the formula for the time constant  and how it relates to an RC circuit with a charging capacitor and an RC circuit with a discharging capacitor.
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