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Which of the following statements is true regarding the current flow in a circuit?

a) Current flows only when the switch is open.

b) The orientation of the battery does not affect the flow of current through the circuit.

c) Two light bulbs connected in series will have the same brightness as a single bulb in the circuit.
d) In a parallel connection, the brightness of each bulb remains the same as a single bulb in the 
circuit.

What happens when two batteries are connected in series in a circuit?

a) The potential difference is halved, and the bulb shines dimmer.
b) The potential difference remains the same, and the bulb’s brightness does not change.
c) The potential difference doubles, and the bulb shines brighter.
d) The circuit stops working due to an overload.



1. Power Source
•Examples: Batteries, generators, solar panels.
Function:

2. Conductors
•Examples: Copper wires, aluminum wires.
Function: Provide a pathway for electric current to flow through the circuit.

3. Load
•Examples: Light bulbs, resistors, motors.
•Function: Converts electrical energy into another form of energy (light, heat, 
mechanical energy, etc.).

Electric circuits are composed of various components 
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the electric current, i, is the net charge passing a given point in a given time, 
divided by that time.





 1 mA of current flowing through a human body can be felt (as a tingle, usually), 

 10 mA of current makes muscles contract to the point that the person
cannot let go of the wire carrying the current

 100 mA is sufficient to stop the heart.



The random motion of electrons in a conductor is not a current,
, because no net charge flows
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If the current is uniform and perpendicular to the plane, then 𝑱𝑱 =
𝒊𝒊
𝑨𝑨

Current Density Unit: 𝑨𝑨/𝒎𝒎𝟐𝟐

the current density 
the current per unit area flowing through the conductor

The current density direction the same as the positive charges (or opposite to 
the direction of negative charges) crossing the plane. 

The current flowing through the
plane is



25.29 What is the current density in an aluminum wire having a radius of 
1.00 mm and carrying a current of 1.00 mA?



•25.30 A copper wire has a diameter dCu = 0.0500 cm, is 3.00 m long, As  
shown in the figure, the copper wire is attached to an equal length of 
aluminum wire with a diameter dAl = 0.0100 cm
A current of 0.400 A flows through the copper wire.



المقاومة النوعیة والمقاومة5.3



العوامل التي یعتمد علیھا وحدة القیاس التعریفالرمز

المقاومة

التوصیل

المقاومة النوعیة

الموصلیة
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معاوقة الموصل لمرور التیار 
الكھربائي

مقلوب المقاومة

قیاس مدى معاوقة المادة لمرور 
التیار الكھربائي

مقلوب المقاومة النوعیة

𝛺𝛺

𝛺𝛺−𝟏𝟏 = 𝑺𝑺

𝛺𝛺.𝒎𝒎

𝛺𝛺−𝟏𝟏.𝒎𝒎−𝟏𝟏

= 𝑺𝑺. 𝒎𝒎−𝟏𝟏

التصمیم الھندسي –نوع المادة 
درجة الحرارة
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قانون أوم
یھعند ثبوت درجة الحرارة تتناسب شدة التیار المار في موصل طردیاً مع فرق الجھد بین طرف

.على فرق الجھد المطبق أو شدة التیار المار فیھاالأومیةمقدار المقاومة لایعتمد

:إذا زاد فرق الجھد المطبق بین طرفي مقاوم أومي للضعف فإن 

:شدة التیار •

:  المقاومة •

تزداد للضعف

ثابتة

𝑹𝑹 =
∆𝑽𝑽
𝒊𝒊


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

