SPH3U	Electric Current and Voltage
Ms. Kueh

Recall:  There are three ways to charge an object:

1) _________________________
2) _________________________
3) _________________________

· An electron has a charge of ______ a proton has an _____________ and ______________ charge, ______.
· The value of “” has been determined to be ____________________ where the _________________ is the S.I. unit of charge. (symbol )

· a total charge of  contains ________________ electrons. In other words, charge  is an indication of the number of electrons present.

Static Electricity vs. Current Electricity

_________________________ involves a build-up of electric charge with a singular, momentary discharge.
	
	Examples: lightning, static shock

_________________________ is a flow of electrons

	Examples: wall outlet, battery
Electric Current

· A direct current exists whenever there is a net movement of electric charge through a medium (conductor) from the negative terminal of a source to the positive terminal.

· current is the ______________ at which electrons move through a wire. (symbol )
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Electric = 
Current



· The S.I. unit for current is the _______________________

Example 1	The current in a light bulb is . How long does it take for a total charge of  to pass a point in the wire?




Electric Potential Difference (Voltage)

· In the same way that a person riding a bicycle up a hill possesses gravitational potential energy at different heights, an electric charge has a certain amount of 
____________________________________ because of an electric force.
	
	Consider two opposite charges. (Similar to gravity)





	Consider two like charges.



	

Just as gravitational potential energy is not as useful as change in gravitational potential energy, the Electric Potential Difference is more important than electric potential energy.

In an electric circuit, we do not measure the electric potential at one specific point in a circuit.  Rather we measure the difference between two different points in a circuit.  Differences in electric potential exist because the energy is transformed in the circuit.  

· As the charge flows through the load (like a light bulb), its energy ____________________. Therefore the electric potential difference across a light bulb is negative (it has lost energy).  

[image: http://unemployedforgood.com/lirons_blog/wp-content/uploads/2010/01/LightBulbCircuit.jpg]

· A negative electric potential difference can be called a voltage drop 

· A positive electric potential difference is called a voltage gain.  
Electric Potential Difference () - the change in electric potential energy associated with charges at two different points in a circuit

Where  is the change in energy () and
  is the amount of charge ().



· The unit for electrical potential difference is the volt. (named after Count Alessandro Volta (1745 – 1827))


One volt  is the electric potential difference between two points if one joule of work  is required to move one coulomb  of charge between the points.

Example 2	Jack walks across a carpeted floor and goes to open a door, he receives a static electric shock of 500 V which transfers 15 J of electrical energy between him and the door. What is the quantity of charge transferred in the spark?
 





Example 3	Calculate the electric potential difference between the negative and positive terminals of a battery if  of electric potential energy is transformed to move  of charge between the terminals.



















Questions # 1-6, 9
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Homework: 	Read 16.2, 16.3, and learn the symbols in Fig 16.5
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Questions

1. What is direct current? In which direction does current go
according to the electron flow convention? £z

2. What is the current if 2.5 C of charge (electrons) passes a
point in a circuit in 4.6 s? & KA

3. Calculate the amount of charge travelling through a car
battery when a current of 800.0 A is produced for 1.2 min.
(1]

4. For how long can a battery produce a current of 250 mA
if 1.7 x 102 C of charge passes through it? Answer in
seconds and minutes. &2

5. LED lights require less power than incandescent lights.
Calculate the time required for 150 pC of charge
(electrons) to pass through an LED light if the
current is 0.21 mA.

. Batteries have a rating system that includes the current

and the time. A rechargeable AA battery might have a
rating of 2650 mAh. That is, the battery can produce a
current of 2650 mA for 1 h before it is depleted. For how
long could it produce a current of 883 mA?

. A student connects an ammeter in parallel and notices

that the reading is a very large number. Provide a possible
explanation for the high reading. =

. Is it possible to produce an electric current in a material that

does not have any free electrons? Explain your answer.

. Refer to Table 1 on page 517. Electricians routinely work on

household circuits that have current ratings of 15 A or more.
Why do you suppose they tum off the power before working
on the circuit? £z
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Questions

1. Calculate the elecric potential difference if 1750 J of
electric potential energy is transformed to move 3.1 C
of electrons. k1
2. Caloulate the energy transformed in a 15 V adapter that
has 0,075 C of electrons moving through it
3. How much charge s travelling through a 3.7 V cellphone:
that transforms 6.0 J of electrical energy? k1
4. (@) A7.0W CFL bub is on for 2.5 h. During that time,
525 C of electrons move through the bulb. Determine the
electric potential difference of the CFL bulb. (Hint: you
will need to use the power equation from Section 11.1)
(b) Each coulomb has 6.2 x 10 electrons in it. Calculate
the number of electrons that were moved through the
CFL bulb in part (a). 1
5. In medical television shows, doctors use defibrilators to try
and establish a normal thythm in a patients heart.To do this
they shock the heart with approximately 130 J of electrical
energy at an electric potential diference of 710 V. Determine
the amount of charge that is defivered to the heart. £21
6. A student connets a circuit that contains a battery, a
switch, and an LED lamp. (1
(@) In which partis) would you expect to observe a voltage
gain, and in which part(s) would you expect to observe:
avoltage drop?
(b) Is there any part of the circuit where you would
expect no voltage drop or gain? Explain your
reasoning.

7. Do the following electrical devices cause an increase or a
decrease in electric potential? State whether each device
causes a voltage gain o a voltage drop. 71
(@) power plant
(b) digital camera
(©) game console
(d) wind turbine
(e) solar panel
) calculator

8. Identify what is wrong with each of the following
statements, and rewrite it so that it is corect: o1 K1
(@) Avoltmeter must always be connected in series.

(b) A series ircuit has more than one complete path.

(©) Connecting a voltmeter in series wil allow only a small
‘amount of electrical energy to travel through it

(d) A parallel circuit can only have two complete paths.

(€) A complete circuit contains a source of electrical energy
and a load.

9. Redraw the circuit diagrams from Figure 3 on page 512
with a voltmeter connected properly to th first lamp.
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