L 1
Know: ecture 16

1. The definitions of electric current (I=q/t)

2. The definition of resistance (I=V/R), R=pL/A

3. Ohm’s Law relating current, potential difference, and resistance to each
other

4. The definition of electric resistance and electrical power (P=IV)

5. The difference between direct current (d.c.) and alternating current (a.c)

Understand:

1. How current flow in a complete circuit

2. How to use Ohm’s Law to calculate current, potential difference or
resistance in a circuit

3. How to reduce series or parallel combinations of resistance to a
single resistance

4. How to calculate the power supplied by or dissipated by a circuit
element

Resistors in Series (II)

¢ To find the total resistance of N resistors in series use:
Ry =R +R,+R;.... +Ry

¢ Once the total resistance is known, the current is:
1=AV/R,

* The potential or voltage across each resistor is:
V,=IR,, V, =IR,, V, = IR, etc.

Parallel Circuits

¢ If you hook up two resistors simultaneously to the
same battery so that there is more than one loop
in the circuit they are said to be in parallel.

* Each resistor is subject to the same potential
difference AV
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Electric Current and Electric Charge
Example 1

1000 000 electrons passed through the electric conductor during 4 seconds.
Find the electric current through this conductor.
Electric current:

. electric charge
electric current = ——————

i . time
(=4 LOXI0 7O _ 6 4105 4= d4x107 4
t 45
Example 2

The electric current of 0.5 A is flowing through the electric conductor.
1. What electric charge is passing through the conductor during each second?
=4 q=1t=(05A4)15)=05C
t
2. What electric charge will pass through the conductor during 1 minute?

g=1It=(0.5C)(60)=30C

Resistance

The resistance (in ohms) of a conductor
is how much potential difference
(voltage) you need to apply so that 1
amp of current will flow through the
conductor

AV=IR “Ohm’s Law”

Parallel Circuit Water Analogy
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Resistors in Parallel Resistors in Parallel (II)

AV +L _I’ AV +L _I’

w Ill R, Izl R, w Ill R, IZl R,

e When all elements in a circuit have same
potential AV then they might different current ot Roof the circuit as:
going through them since the current depends on resistance (R)of the circuit as:
the resistance value 11 1 N 1

Rl RZ

» For resistors in parallel we can calculate the total

A R, R
Ohm’s Law appliedto R, AV = 11R1 = [, = R T parallel
1
Ohm’s Law applied to R, AV = LR, = I,- ﬂ ¢ Once the total resistance is known, the current is:
R, [ =AV/R; Note: I=I,+1,

Electric Power

 Since Voltage is Potential energy per unit charge,
multiplying potential by charge yields energy.
Therefore multiplying Voltage by charge per unit
time or current we obtain power.

* Therefore we can calculate power released by
current flowing through a circuit is the potential
difference times the current.

P=IAV

. . . . * This power may appear as heat, light (eg. Light
J Everﬁ/ Tpphance in the house is connected in bulb), TV pictures or video game action.
parallel.
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See light bulb demo

Electric Power (II)

Electric Power In Every Day Life « Using Ohm’s Law

AV
» This power may appear as heat, light (eg. AV = IR I= T
Light bulb), TV pictures or video game . .
. * We can rewrite the equation for power:
action.
2
P=IAV =I"R
* Or:
Resistor AV
P=IAV = %

Eléctron flowing



Two light bulbs are installed in two sockets, the sockets are connected
in series, and power is then applied to the combination so that both
bulbs light. If one of the bulbs is then removed from its socket, the
other one will

A. get brighter.

B. remain equally bright.

C. get dimmer.

D. go out.

A 40 W bulb and a 60 W bulb are connected in series with a 120 V
power source. Which of the following is true for this arrangement?
A. The 40 W bulb is brighter than the 60 W bulb.

B. The 60 W bulb is brighter than the 40 W bulb.

C. The 60 W bulb is brighter than it would be if the 40 W

bulb were replaced by a wire.
D. The 40 W bulb is brighter than it would be if the 60 W
bulb were replaced by a wire.

The current (measured in Amperes) in a circuit is
A. the amount of charge (measured in Coulombs) that passes
a point (in the circuit) in 1 second.
B. the amount of the total energy carried by 1 Coulomb of charge.
C. the total number of electrons in the circuit.
D. never lethal if the current is due to positive charges.

The resistance of a circuit element is a measure of
A. the total energy of the charges in the circuit element.
B. the amount of work that an electron can perform.
C. the ratio of the voltage difference between element ends to
the current in the element.
D. the size of the circuit.

A certain kind of light bulb carries 1.5 amperes of current when
connected to a 120 Volt AC circuit. What is its power rating?
A.240W  B. 180 W
C. 830 W D. 100 W

An ohm is equal to which of these?
A. avolt B. a coulomb per second
C. avolt per ampere D. an ampere per second

A 12 ohm resistor and a 24 ohm resistor are connected in parallel across a
6.0 V battery. The correct statement from the following is

A. the current is the same in each resistor.

B. the power dissipated is the same in each resistor.

C. the voltage difference between the ends of each resistor is the same.
D. the larger current is in the larger resistor.

A 12 ohm resistor and a 24 ohm resistor are connected in series with a 6.0 V
battery. The correct statement is

A. the voltage difference between the ends of each resistor is the same.

B. the current in each resistor is the same.

C. the power dissipated in each resistor is the same.

D. the smaller resistor carries the larger current.



