
 
 
 
 
 
 
 
 
 
 

(Unit two   lesson one) Physical properties of electric current 



 
 
 
 
 
 
 
 
 
 

Physical properties of the electric current 
 

-We use electricity in all devices & it is generated from electric power stations. 

* G.r: Atom is electrically neutral: As the positive protons number equals the 

negative electrons number. 

- G.R electrons revolve around nucleus) bec. The attraction force between 

protons and electrons. 

* G.r: The nucleus is positively charged: As it contains protons (positively 

charged) and neutral neutrons. 

- (metal wire) conductor: it is the substance which has free electrons creating 

electric current 

-Electric current: it is the flow of electric negative charges (electrons) through 

a conductor 

Electric current intensity (I): It is the quantity of electric charges flowing 

through a cross Section of a conductor in 

one second. 

Measuring unit of current intensity: Ampere * Measuring unit 

of quantity of electricity: Coulomb. 

* Measuring unit of time: Second. 

Electric current intensity is directly proportional to 

quantity of charge  

3) Device: Ammeter is connected in series to a circuit. And it is 

symbol 

Ammeter: Apparatus used to measure current intensity and 

connected in the circuit in series.  

*Ampere: it is the electric current intensity passing through 

a circuit when a charge of one coulomb passes in one 

second. 

*Coulomb: it is the charge when current passes in a conductor ampere in one 

second. 



 
 
 
 
 
 
 
 
 
 

What is meant by: electric current intensity passing through conductor is 1.5 

amperes: 

This means that the quantity of electric charge that passes through a conductor in 

one second equals 1.5 coulomb 

Technological application: Uncut electric charger device: store the electric 

energy, where it provides electric devices with current 

when there isn't current 

Electric potential of conductor: It is the condition of 

electric conductor that shows the transfer of electricity to 

or from it when it is connected to another

 

 If two charged conductors touch the electric current flow 
from the higher to lower potential conductor until their 
potential become equal. 
The difference between high and low potentials called potential difference 

Potential difference across a conductor V: value of the work done to transfer a 

quantity of charge (1 coulomb) between the two poles of 

this conductor 

No electric current pass: when the two conductors have the same 

potential difference: As potential difference between them = Zero. 

Measuring unit of potential difference: Volt. * Measuring unit of 

work: Joule 



 
 
 
 
 
 
 
 
 
 

3-Device: Voltammeter is connected in parallel to a circuit. And it is symbol(v) 

*Volt: It is the potential difference in a conductor on doing a work of one joule 

to transfer quantity of charge one coulomb. 

*Joule: It is the amount of work done by a force of one Newton to move object 

through a distance of one meterElectromotive force: it is potential difference 

between the two poles of the battery when the electric circuit is open. (No current 

passes ). 

The electromotive force: Acts as a pump to maintain a continuous flow of 

electric current. 
Measuring unit of electromotive force (E.M.F): Volt. 

Voltmeter: Used to measure potential difference and electromotive force - 

connected in parallel between the two terminals of the conductor. 
Technological application: use electric transformer at home to decrease electric potential of 

the device 

Electric resistance It is the obstruction – opposition that the electric 
current faces during its movement in a conductor. 
It is measured by using instrument called an Ohmmeter . 
. The measuring unit of the electric resistance is known as Ohm. 
The Ohm: is the resistance of conductor of electric current 1 Ampere and 

when potential difference between its poles is 1 Volt. Types of electric 
resistance: 
1- Constant, (it's symbol in an electric current is 
 
 
2 -Variable ( it's symbol is)  
 

 

 The variable resistance (The Sliding Rheostat): 
It is a resistance that you can change its value in order to adjust the value 
of the current and potential difference in the circuits. 
Components of the variable resistance: 
1- Metal wire coiled around a cylinder made of porcelain. 



 
 
 
 
 
 
 
 
 
 

2 -Thin copper bar has a slider along a metal wire. 
Idea of operation of the variable resistance: 
When slider move on the wire, you can control the 
resistance and control the length of the wire 
If we increase wire length, resistanc increases, current 
intensity decreases. 
If we decrease wire length, resistanc decreases, current 

intensity increases 

The relationship between the current intensity and the 
potential difference (Ohm’s law): 
Steps: 
Form an electric circuit as in the figure. 

Close the circuit & change the position of the slider in the Rheostat. 

Record the value of I ( current intensity) & the V ( potential difference). 

Change the resistance & take the values of I & V several times. 

5- Find the result of dividing V/I in each time. 
6 -Record your results in the following table: 

Conclusion : 
The ratio V/I is constant equal to the conductor’s resistance. 
The constant value equals the conductor’s resistance and its symbol is (R) 
and its 
unit is (Ohm) . 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
 

Ohm’s Law: The electric current intensity passing through a conductor is 

directly proportional with the potential 
difference between its ends when the temperature is 

constant 

Ohm: It is the resistance of a conductor which allows 

the passing of an electric current its intensity is one 
ampere and the 
potential difference between its two terminals is one volt. 
Ampere: It is the current intensity passing through a conductor whose 
resistance is one ohm and the potential difference between 
its poles is one volt. 
Volt: It is the potential difference between the two poles of a conductor 
whose resistance is one ohm and its current intensity 
passing through it is one ampere. 

Resistance is the ratio between the potential difference of a 

conductor and the current intensity passing through it 

 

 

 



 
 
 
 
 
 
 
 
 
 

 

                  Lesson two (electric circuit)       

 

 

 



 
 
 
 
 
 
 
 
 
 

 

 

Sources of electric current: 
The electric current is generated by 2 methods : 
Type of electric current 

Electrochemical cells (Dry cell- Battery) 
the chemical energy changes into electric energy 
Direct current 
Electric generators (Dynamo) 
The mechanical energy changes into electric energy 
Alternating current 
Device Energy used Energy produced Type of current 

1-Electrochemical cell ( batteries) 

 Change Chemical energy into Electric 

Type of current(direct current) 

2-Generator ( dynamo) 

Change Mechanical energy into Electric 

 Type of current :Alternating current  

 

 

 

 



 
 
 
 
 
 
 
 
 
 

Types of electric current : The following table compares the direct 

current with the alternating current: Points of comparison  

 Direct current DC Alternating current 
AC 

Direction and 
intensity 

It has constant 

intensity It flows in one 

direction 

It has variable intensity 

and direction 

source Electrochemical cells 

such as: - The simple 

cell.- The dry cell 

Electric generator ( 

dynamo). 

The distance it travels It’s transferred over 

short distances 
Can be transferred over 

short & long distances 

(factories – houses). 
uses Operating some electric 

machines 

such  

as torches & 

electro 

plating 

Lighting houses & 

streets & operating 

electric appliances at 

house 

conversion Can’t be converted into 

alternating 
Can be converted into 

direct current 
 

 

 

 



 
 
 
 
 
 
 
 
 
 

Connecting cells in an electric circuit Cells are connected in the 

circuit by 2 methods: Series& parallel. The following table is a comparison 

between the two methods of connection 

 Connecting cells in 
series 

Connecting cells in 
parallel 

connection The negative pole is 

connected to the 

positive pole of the 2nd 

cell & so on.  

The positive poles are 

connected together, 

while the negative poles 

are connected together 
e.m.f = the sum of emf of all 

the cells.E  

= E1 + E2 + E3+ E4 

If the cells have the 

same emf = emf of one 

cell. E =E1 or E2 or E3 

since E1 = E2 =E3 
examples circuit contains 3 cells 

connected in series. The 

emf of the battery = 

3x1.5 = 4.5 volt 
 used to obtain high 

(em.f) 
 

 

A circuit contains 3 

cellsconnected in 

parallel. emf =2 volt 
used to obtain low (em.f) 

 

 


