
 27 Current and Resistance
27.1 Electric Current
27.2 Resistance
27.3 A Model for Electrical Conduction
27.4 Resistance and Temperature
27.5 Superconductors
27.6 Electrical Power
C. Electric circuits   (20%)
1. Current, resistance, power 
a) Students should understand the definition of electric current, so they can relate the magnitude and direction of the 
current to the rate of flow of positive and negative charge. 
b) Students should understand conductivity, resistivity and resistance, so they can: 
! (1) Relate current and voltage for a resistor.  
! (2) Write the relationship between electric field strength and current density in a conductor, and describe, in terms 
! ! of the drift velocity of electrons, why such a relationship is plausible. 
! (3) Describe how the resistance of a resistor depends upon its length and cross sectional area, and apply this 
! ! result in comparing current flow in resistors of different material or different geometry. 
! (4) Derive an expression for the resistance of a resistor of uniform cross-section in terms of its dimensions and 
! ! the resistivity of the material from which it is constructed. 
! (5) Derive expressions that relate the current, voltage and resistance to the rate at which heat is produced when 
! ! current passes through a resistor.  
! (6) Apply the relationships for the rate of heat production in a resistor. 
3. Capacitors in circuits 
a) Students should understand the t = 0 and steady-state behavior of capacitors connected in series or in parallel, so they 
can: 
! (1) Calculate the equivalent capacitance of a series or parallel combination.  
! (2) Describe how stored charge is divided between capacitors connected in parallel.  
! (3) Determine the ratio of voltages for capacitors connected in series.  
! (4) Calculate the voltage or stored charge, under steady-state conditions, for a capacitor connected to a circuit 
! ! consisting of a battery and resistors.  
b) Students should understand the discharging or charging of a capacitor through a resistor, so they can: 
! (1) Calculate and interpret the time constant of the circuit.  
! (2) Sketch or identify graphs of stored charge or voltage for the capacitor, or of current or voltage for the resistor, 
! ! and indicate on the graph the significance of the time constant. 
! (3) Write expressions to describe the time dependence of the stored charge or voltage for the capacitor, or of the 
! ! current or voltage for the resistor. 
! (4) Analyze the behavior of circuits containing several capacitors and resistors, including analyzing or sketching 
! ! graphs that correctly indicate how voltages and currents vary with time. 
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  * The current is the rate of flow of charge. If you take a cross-section of a wire and count how many Coulombs flow the 

cross-section in one second, that will be the current, expressed in C/s, or Ⓐ (Ampere).

  * In a wire with uniform cross-sectional area A, the current can be shown to be equal to Ⓐ =Anqv where n is the number of 

charge carriers (in conductors, these are electrons), q is the charge carried by a charge carrier, and v is the drift velocity of the 
charge carriers.

  * Ohm’s law: V = I R. The potential difference across a wire is equal to the resistance R of the wire, times the current in 
the wire.

  * For a wire of uniform cross-sectional area A and length L, the resistance is given by R = 𝟈 L / A, where rho is the 

resistivity of the material from which the wire is made

                                                   

AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 



AP Physics C (Electromagnetics)  Chapter 27 Class work - Current and Resistance 


