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7-1 Electric current :
In our previous study, we only talked about stable charges. Now, for the purpose of studying the transfer of electrical charges, we bring a new concept, which is electric current, and we symbolize it with the letter (I ).
A metal conductor in the form of a wire is affected by an electrostatic field Its free electrons move, forming a passing current that quickly disappears when the electric field inside the conductor disappears as the charges rearrange themselves.
But if we want to obtain a continuous current, we must use some means to maintain the electric field inside the conductor and thus continue the flow of its free charges.
The current that passes through a cross-sectional area of ​​a conductor is defined as the total charge that crosses this cross-section per unit time. If the flow of charges is regular throughout the section of the conductor, it becomes easy to find the value of the current by dividing the total charge that passes through the section by the time .         
The unit of current according to the International System of Units is the ampere (A).There are parts of this unit that are used to measure weak currents, such as milliamperes (mA)(10-3) and microamperes (µA) (10-6).
We must also remember that the free electrons under the influence of the field inside the conductor do not always move with a constant acceleration due to their repeated collision with the atoms of the substance that makes up the electron .
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After each collision, the electron loses part or all of its energy. The direction of its movement also changes, but soon it accelerates again in the direction of the force exerted on it by the field. But the inevitable result after each of these collisions is that the electrons rush and drift in the opposite direction of the field at a relatively slow average speed called the drift speed (or drift) .
The drift velocity of the electrons (Vd) can be calculated from knowing the current passing through the wire. If we assume that the length of the conducting wire (l) shown below is (A) and its cross-sectional area is (A),then the total number of free electrons contained in this part of the wire will be (nAl),where (n) symbolizes To the number of free electrons per unit volume of wire during a time period of (t) :
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Example (1) : A uniform electric field was applied to a conducting body containing (1024)free electrons per cubic meter, so the speed of electron drift in it reached (1.5×10-2 m/s). Calculate the value of the current formed if you know that the cross-sectional area of ​​the conducting body is equal to (1 cm2)?
Solation  
n=1024 m-3  ,A=10-4 m-2  ,vd=1.5×10-2 m/s , e=1.6×10-19  C   


7-2  Resistance & Resistivity :
Resistance is that The property that results in obstructing the passage of electrical charges through the material.
This is known as resistance the conductor is defined as the result of dividing the potential difference between the two ends of the conductor by the current in it,
 i.e       R=V/I Ώ                          Ώ = Volt/Ampere
The resistance of any conductor depends not only on the nature of the material, but also on the shape of the conducting body
And on its dimensions as well. Therefore, it may be desirable to use another property that is closely related to resistance but does not depend on the shape or dimensions of the object. This property is called specific resistance and is symbolized by the Greek letter (ρ). 
 It is defined as the ratio between the electric field strength and the current density.         Any    
The value of the specific resistance is very low for materials that are good conductors. 
For example, its value is equal to  for copper at room temperature.
While its value is very high for insulating materials.
If we take sulfur, for example, we find that the value of the specific resistance is equal to  
   Table (1)    Resistivity at Room Temperature 
	The material
	The material
	

	Minerals
		silver



	

	Minerals
		copper



	

	Minerals
		aluminum



	

	Minerals
		tungsten



	

	Alloys-Minerals
		manganin



	

	Alloys
		constantan



	

	Alloys
		nichrome



	

	Semiconductors(pure)
		carbon



	

	Semiconductors(pure)
		germanium



	

	Semiconductors(pure)
		silcon



	

	Insulators
		amber



	

	Insulators
		glass



	

	Insulators
		lucite



	

	Insulators
		mica



	

	Insulators
		quartz



	

	Insulators
		sulpher



	

	Insulators
		Teflon



	

	Insulators
		wood



	





The reciprocal of specific resistance (𝜌) is called electrical conductivity and its symbol is,          i.e   
Example  (2) :  If you know that the resistance of a copper wire with a length of (200 m) is equal to (21). The diameter of the wire is (0.44 mm). Find the specific resistance of copper?
Let us first find the cross-sectional area of ​​the wire in square meters, and we obtain:

By substituting this value, the length of the wire, and its resistance into the equation


7-3  Temperature Coefficient of Resistivity :
It is known that the specific resistance of a material is affected when its temperature is changed .

So,  and  represent the specific resistance at room temperature (20) and at temperature (t C), respectively. As for (), it represents a fixed amount called the thermal coefficient of the specific resistance of the material
It is defined as the change in specific resistance per unit of specific resistance and per unit of temperature rise. Its unit is (0C-1), i.e. the reciprocal of the degree Celsius.

Example  ( 3) : Copper wire length ( 20m ) and cross-sectional area ( 4 mm2 ) :
(a)Calculate the resistance of this wire at temperature(20 C0) and if you know that the specific resistance For copper at this grade it is equal to ( 
 b) What is the resistance of the wire if it is heated to a temperature (800 C)? Note that the specific thermal resistance coefficient of copper is (0.00393  C-1)?
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