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Electric Current

● Electric Current: the rate at which charge flows
○ Truck: Large current moves large amounts of charge in short period of time
○ Calculator: Small current moves small amounts of charge in long period of time

● Electric Current I (C/s) = the rate at charge flows                                    
● △ Q = the amount of charge passing through a given area

● △T = the total time
● 1 C/s is equal to 1 Ampere



Ohm’s Law

● Current in wire is directly proportional to voltage applied.

● Relationship of Current to Voltage and Current to Resistance

● Ohmic substances are good conductors: aluminum, copper…
○ Have Resistance (R) that is independent of Voltage (V) and Current (I). 

● Unit for Resistance is an Ohm(Ω)
○ 1 ohm = 1 volt per ampere



Conceptual Questions 1,4 

1. Can a wire carry a current and still be neutral- that is, have a total change of 
zero?
a.  The wire stays neutral because the same amount of electrons you pump into it is then 

pumped out of it. 

4.  Why are two conducting paths from a voltage source to an electrical device
 needed to operate the device?

a. Electric current is the movement of electrons. In general this needs to be around a complete 
circuit (they have to finish back where they started). Otherwise, there will be a buildup of 
negative charge in one place and positive charge in another.



Conceptual question 7 

7.  The IR drop across a resistor means that there is a change in potential or 
voltage across the resistor. Is there any change in current as it passes through a 
resistor? Explain 

a. The current will increase as the potential difference increases.This also 

means that the current will decrease as the potential difference across the 

resistor decreases.This means that the relationship is directly proportional



Conceptual Question 10 

10.  Does the resistance of an object depend on the path current takes through 
it? Consider for example, a rectangular bar- is its resistance the same along its 
length as across its width? 

● Yes, resistance depends on path taken
● Example. No. Dimensions of conductor change.
● Longer wire = more resistance

○ More Collisions

● Increase in area = less resistance





Conceptual Question 13

13. Why do incandescent light bulbs grow dim late in their lives, particularly just 
before their filament breaks? 

As a light bulb ages, the metal in the filament evaporates. That is why the glass 
of the bulb ends up with a dark coating on it. As the filament evaporates, it gets 
thinner and its resistance increases. This reduces the current through the bulb 
and it gets dimmer.



Problem 1

1. What is the current in milliamperes produced by the solar cells of a 
calculator through which 4.00 C of charge passes in 4.00 h?



Problem 10

10. A clock battery wears out after moving 10,000 C of charge through the clock 
at a rate of 0.500 mA. (a) How long did the clock run? (b) How many electrons 
per second flowed? 



Problem 19.

19. Calculate the effective resistance of a pocket calculator that has a 1.35-V 
battery and through which 0.200 mA flows.

0



Problem 28.

28. What current flows through a 2.54-cm-diameter rod of pure silicon that is 
20.0 cm long, when 1.00 × 103 V is applied to it? (Such a rod may be used to 
make nuclear particle detectors, for example.)


