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Current
Flow of positive charge
I = Q/t
I: current in Amperes or Amps (A)
Q: charge in Coulombs (C)
t: time in seconds

Direct Current (DC)
Uniform current that flows in one direction in a circuit.

Cell
What produces the current in a circuit.
Represented by this symbol:



Battery
Multiple cells in series.
Represented by this symbol (for a 2-cell battery)




Electromotive force (e)
The potential, or voltage, that can theoretically be produced by the cell.
Depends on the chemistry of cell. 
The emf is the maximum voltage the cell can produce. Usually internal resistance of the cell causes the actual voltage to be lower.

Terminal voltage.
The actual voltage produced by a cell supplying current. This can be assumed to be lower than the emf.
Usually calculated by
VT = e - Ir
VT: terminal voltage(V)
e: electromotive force (V)
I: current (A)
r: internal resistance of cell (W)

Conductors
Conduct electricity easily.
Have high “conductivity”.
Have low “resistivity”.
Metals are examples.

Insulators
Don’t conduct electricity easily.
Have low “conductivity”.
Have high “resistivity”.
Rubber is an example.

Resistivity and Conductivity
Depend on the identity of the material, not its shape, size, or configuration.
Available in tables of data.

Resistors
Devices put in circuits to reduce the current flow.
Built to provide a measured amount of resistance to electrical flow, and thus reduce the current.
Without resistance, current would flow unimpeded, and would likely be too high.
Represented by this symbol:


Calculating resistance from resistivity
R = L/A
R: resistance (Ohms, )
: resistivity (W m)
L: length (m)
A: Cross-sectional area

Problem: Calculating Resistance (1998)
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Two concentric circular loops of radii b and 2b, made of the same type of wire, lie in the plane of the page, as shown above.

65. The total resistance of the wire loop of radius b is R. What is the resistance of the wire loop of radius 2b ?

(A)	R/4
(B)	R/2
(C)	R
(D)	2R
(E)	4R

Show your work or explain your reasoning






 Problem: Calculating Resistance (1988)

40. The five resistors shown below have the lengths and cross‑sectional areas indicated and are made of material with the same resistivity. Which resistor has the least resistance?
file_2.png

file_3.wmf


Explain your reasoning





Ohm’s Law
V = IR
V: potential across a certain resistance (Volts)
I: current (Amperes)
R: resistance (Ohms)

Ohmmeter
W
Placed across resistor or other circuit element to measure resistance when no current is flowing.



Voltmeter
V
Placed across resistor or other circuit element to measure potential change when current is flowing.








Ammeter
Placed in a circuit in place of a wire to measure the current flowing in that part of the circuit.
A





 Power in Electrical Circuits
P = I V
P: power (W)
I: current (A)
V: potential difference (V)

Energy in Electrical Circuits
Energy is power times time
E = (P)(t)
E: Energy (Joules)
P: Power (Watts)
t: time (seconds)

Note: the kilowatt hour is a unit of energy, not a unit of power.

Problem: Power and Energy (1993)

5l. The product
2 amperes x 2 volts x 2 seconds
is equal to

(A) 8 coulombs 
(B) 8 newtons 
(C) 8 joules 
(D) 8 calories 
(E) 8 newton‑amperes

Show your work





Problem: Power and Energy (1988)

19.  An immersion heater of resistance R converts electrical energy into thermal energy that is transferred to the liquid in which the heater is immersed. If the current in the heater is I, the thermal energy transferred to the liquid in time t is
(A) IRt
(B) I2Rt
(C) IR2t
(D) IRt2 
(E) IR/t
Show your work




Problem: Power and Energy (1998)

20.  A certain coffeepot draws 4.0 A of current when it is operated on 120 V household lines. If electrical energy costs 10 cents per kilowatt‑hour, how much does it cost to operate the coffeepot for 2 hours?

(A)	  2.4 cents
(B)	  4.8 cents
(C)	  8.0 cents
(D)	  9.6 cents
(E)	16 cents

Show your work







Resistors in series
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Req = SRi

Resistors in parallel
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1/Req = S(1/Ri)

Problem: Equivalent Resistance (1984)
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18. 	Which two arrangements of resistors shown above have the same resistance between the terminals?
(A) 	I and II
(B) 	I and IV
(C) 	II and III
(D) 	II and IV
(E) 	III and IV 
Show your work






Problem: Equivalent Resistance (1988)
file_10.png

file_11.wmf


I5. The total equivalent resistance between points X and Y in the circuit shown above is 

(A) 3 	(B) 4  	(C) 5  
(D) 6  	(E) 7 

Show your work






Problem: Equivalent Resistance (1998)
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15.  The electrical resistance of the part of the circuit shown between point X and point Y is
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(E)	

Show your work


Problem: Ohm’s Law (1998)
file_29.png

file_30.wmf


16.  When there is a steady current in the circuit, the amount of charge passing a point per unit of time is

(A)	the same everywhere in the circuit
(B)	greater at point X than at point Y
(C)	greater in the 1W resistor than in the 2W resistor
(D)	greater in the 1W resistor than in the 3W resistor
(E)	greater in the 2W resistor than in the 3W resistor

Show your work or state your reasoning






Problem: General Circuit Problems (1993)

Questions 20‑22 relate to the following circuit diagram, which shows a battery with an internal resistance of 4.0 ohms connected to a 16‑ohm and a 20‑ohm resistor in series. The current in the 20‑ohm resistor is 0.3 amperes.
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20. What is the emf of the battery? 

(A) 1.2 V 
(B) 6.0 V 
(C) 10.8 V 
(D) 12.0 V 
(E) 13.2 V

 Show your work






21. What is the potential difference across the terminals X and Y of the battery? 

(A) 1.2 V 
(B) 6.0 V 
(C) 10.8 V 
(D) 12.0 V 
(E) 13.2 V

Show your work







22. What power is dissipated by the 4‑ohm internal resistance of the battery? 

A) 0.36 W
(B) 1.2 W
(C) 3.2 W
(D) 3.6 W
(E) 4.8 W

Show your work






 Problem: Circuit Problem (1993)
file_33.png

file_34.wmf


50. In the diagrams above, resistors R1. and R2 are shown in two different connections to the same source of emf  that has no internal resistance. How does the power dissipated by the resistors in these two cases compare?

(A) It is greater for the series connection.
(B) It is greater for the parallel connection.
(C) It is the same for both connections.
(D) It is different for each connection, but one must know the values of . R1 and R2 to know which is greater.
(E) It is different for each connection, but one must know the value of  to know which is greater.


Problem: Ohm’s Law (1988)
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68. In the circuit shown above, the value of r for which the current I is 0.5 ampere is

(A) 0 
(B) 1 
(c) 5 
(D) 10 
(E) 20 

Explain your reasoning






 Kirchoff’s 1st Rule (Junction rule)
The sum of the currents entering a junction equals the sum of the currents leaving the junction.
Conservation of charge.

Kirchoff’s 2nd Rule (Loop rule)
The net change in electrical potential in going around one complete loop in a circuit is equal to zero.
Conservation of energy.

Problem: Kirchoff’s Rules (1993)

14. Kirchhoff's loop rule for circuit analysis is an expression of which of the following?

(A) Conservation of charge
(B) Conservation of energy
(C) Ampere's law
(D) Faraday's law
(E) Ohm's law

Explain your reasoning







