
Current and Voltage



What is current?

Also referred to as current intensity

It’s a measure of the flow of electric 

charges (electrons)

Basically counting the number of 

electrons that pass through a certain 

location



What is current?

Symbol for current (used in formulas):

Unit (current is measured in …):

Symbol used :

I
Amperes (Amps)

A



Example:

I = 7.5 A

Measure Value Unit

Current  equal to  7.5  amps 

Often, electric currents are very small and therefore measured 

in milliamps.

150 mA = _______ A0.15



AC/DC?



The electrons are 

transferred through 

the circuit always in 

the same direction.



The electrons alternate
(in a regular pattern) the 

direction in which they 
travel through the 

circuit..



Device used to measure the amount 

of current travelling through any part 

of a circuit:



Device used to measure the amount 

of current travelling through any part 

of a circuit:

Schematic (circuit diagram) symbol for an 

ammeter:

A



We wish to measure the 

current travelling through 

the wire at this point

Example:

Ammeter

A



To measure the current, 

the ammeter must be 

installed into the circuit 

so that the electrons 

pass through it.

A

Ammeter

Example:



To measure the current, 

the ammeter must be 

installed into the circuit 

so that the electrons 

pass through it.

Ammeter

+_

A

Example:



What is voltage?

Also often referred to as potential difference

A measure of the difference in electrical 

potential energy between two points, per unit 

electric charge.

It’s like measuring the energy that will push 

(and be carried by) the electrons in a circuit.



What is voltage?

Symbol for potential difference (used 

in formulas):

Unit (voltage is measured in …):

Symbol used:

V or U
Volts

V



Example:

V = 12 V

Measure Value Unit

Voltage  equal to  12  volts

Sometimes, voltages are very high and therefore measured in kilovolts.

735 kV = __________ V735 000



1.5 V

9 V

12 V
Batteries 

(DC)



Household Outlets & Voltages 
(AC)

120 V 
AC

Most 

household 

appliances, 

lights, etc…

Ground
(Safety)



240 V AC

Clothes Dryer,

Oven,

Hot water heater…

Household Outlets & Voltages 
(AC)



Grounding

In very basic terms, grounding is used 

as a means to protect you from 

electrical shock

Imagine an appliance that has metal 

components



Grounding

These would conduct electricity if they 
somehow came into contact with it

So they are usually connected back to the 

ground wire that will take those charges 

away and back to the electrical panel, 

tripping the circuit breaker and stopping the 

flow of electricity



Telecommunications 

Lines

• Mainly phone 

lines
• Generally 12V

Outside Lines

The higher up 

the wire, the 

more dangerous 

it is.

Lowest

Real World Info



Low-Voltage Power 

Lines

➢ 3 wires (separate 

or twisted 

together)

➢ Connects grid to 

houses

➢ 120 V  – 600 V

Real World Info



Medium-

Voltage Power 

Lines

➢ Usually 1 or 3 wires

➢ Uninsulated (bare)

wire (mounted on a 

ceramic insulator)

➢ 750 V  – 34 500 V

Real World Info



High Voltage Transmission Lines

44 000 V  - 735 000 V

Real World Info



44 000 V –

161 000 V

120 000 V 

– 315 000 

V

230 000 V 

– 315 000 

V

450 000 V 

– 735 000 

V

High Voltage Transmission Lines in 

Québec



Device used to measure the potential 

difference (voltage) across any part of a 

circuit:



Device used to measure the potential 

difference (voltage) across any part of a 

circuit:

Schematic (circuit diagram) symbol for a 

voltmeter:

V



We wish to measure 

the potential 

difference across the 

resistor

Example:



In order to measure the potential 

difference across a component, the 

voltmeter must be connected to 

each side of the component.

V

+

_

Example:



If we wish to measure 

the potential difference 

across the light…

V
+ _

Example:



Summary

Variable Definition Symbol Unit

Current 

Intensity

Electron flow I A 

(amps)

Potential 

Difference

The push given to 

electrons

V V 

(volts)

Resistance Slows current flow R Ω

(ohms)


