
 

 Lesson 1: Friction 
 

Friction force: Is the force exists between two surfaces when they touch 

each other and it affects in the opposite direction of the movement. 
   الاسض( ٚيىْٛ رأثيش٘ب ػىظ اردبٖ اٌسشوخ-لٜٛ الاززىبن: ٘ٝ اٌمٛح اٌزٝ رٕشأ ػٓ رلاِظ عطسيٓ )اٌىشح

 مثال بسيط نقىي الاحتكاك دنل انيدين سير انسيارة ع ارضية انطريق واحتكاك اطاراتها بالارض
Types of friction: أٛاع لٜٛ الاززىبن     
 

1- Friction between solids. ثيٓ اخغبَ صٍجخ ِثً اٌؼدٍخ ٚالاسض  

2- Friction between bodies and air called air resistance  
  ٚرغّٝ ِمبِٚخ اٌٙٛا  خغبَ ٚاٌٙٛا  ِثً زشوخ اٌغيبسح ىٝ اٌٙٛا ثيٓ الا

3- Friction between bodies and water called water resistance 
ٚرغّٝ ِمبِٚخ اٌّب  ثيٓ الاخغبَ ٚاٌّب  ِثً زشوخ اٌغفيٕخ اٚ اٌغّىخ ىٝ اٌّب   

 

What happen when ? Roll a small rubber ball on a sandy floor. G.R 

The rubber ball stops moving after a short time. 
 

Roll a small rubber ball on a smooth floor. G.R 

The rubber ball keeps moving for a long time. 
 

 Bec. a friction force affects in opposite direction of movement . 
ٚعطر ٔبػُ ِثً اٌضخبج –خشٓ ِثً اٌشًِ ِبرا يسذس: ػٕذ اٌمب  وشح ِطبغ ع عطر   

اٌىشح رزسشن اوثش ع اٌغطر إٌبػُ لاْ لٜٛ الاززىبن صغيشح –اٌىشح رزٛلف ثغشػخ ع اٌغطر اٌخشٓ لاْ لٜٛ الاززىبن وجيشح   

 لاْ لٜٛ الاززىبن رؼًّ ىٝ ػىظ اردبٖ اٌسشوخ 
 

* The friction force is the reason of stopping the ball during motion. 
  رغجت رٛلف الاخغبَ اٌّزسشوخ لٜٛ الاززىبن 

 

* Friction force arises when two surfaces touch each other.  
 ػٕذ رلاِظ اٜ عطسيٓ رٕشأ ثيُٕٙ لٜٛ الاززىبن 

 

Slowing down or stopping of the body during its motion. G.R 

Due to the friction force that affects in the opposite direction 

of the movement. 
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*What happen When you stop pedaling during the movement 

                  of the bike ? G.R 

                 The bike speed decreases (slow down) 

Bec. the friction force increases  
لٜٛ الاززىبن ٔزيدخ صيبدح  –اٌؼدٍخ رمً عشػزٙب  –ٌؼدٍخ ػٓ اٌذٚساْ ِبرا يسذس ػٕذ رٛلف ثذاي ا  

 

 

- When a plastic cube touches a wooden board, the friction force arises. 
 

- The direction of the friction force is upwards     

   Movement force is downwards. 
 

وٍّب صاد  –ذ خشجٝ ػٕذ ٔسزبج اْ ٔسشن ِىؼت ع ٌٛ  

 اٌّيً ٌٍٛذ اٌخشجٝ ىٝ اٌشىً اٌثبٔٝ يزسشن اٌّىؼت 

اٌدغُ لا يزسشن  –ػٕذِب رىْٛ لٜٛ الاززىبن اوجش ِٓ لٜٛ اٌسشوخ   

اٌدغُ يزسشن  –ػٕذِب رىْٛ لٜٛ الاززىبن الً ِٓ لٜٛ اٌسشوخ   

 
          اٌّيً  

 When the slope decrease friction force is larger than movement force.  

     The body doesn’t move. 
 

 When the slope increase friction force is smaller than movement force. 

     The body moves. 

 
 

 

 

 
 

      The box doesn’t move.                           The box moves. 

Because the friction force is                  Because the friction force is  

larger than the pushing force.                          smaller than   

                                                         the pushing force. 


As the slope of the surface increases the friction force decreases. 
اٌّىؼت  –ٌزٌه يزسشن اٌدغُ  –ثضيبدح ِيً اٌغطر اٌخشجٝ رمً لٜٛ الاززىبن   
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Factors affecting the friction force:   اٌؼٛاًِ اٌزٝ رؤثش ع لٜٛ الاززىبن 
 

لطؼخ اٌضخبج اٌىجيشح ٌٙب لٛح اززىبن اوجش ِٓ اٌمطؼخ اٌصغيشح –ِغبزخ عطر اٌدغُ اٌّزسشن   

  direct relationٚرغّٝ ػلالخ غشديخ  –ح رضداد لٜٛ الاززىبن ٚاٌؼىظ صسير اٜ ثضيبدح ِغبزخ اٌغطر ٌٍّبد

1- The surface area of the moving object. 
 

By increasing the surface area, friction force increases and vice versa 

 

Relation between surface area of moving object & friction force is direct. 

Because by increasing the surface area, friction force increases and vice 

versa 
 

 

خشٓ اٚ ٔبػُ  –ٔٛع عطر اٌّبدح   

2- The type of the material surface.  
Friction force increases between rough surfaces and decreases between 

smooth surfaces. 
ٚرمً ثيٓ اٌغطٛذ إٌبػّخ  –ضداد ثيٓ اٌغطٛذ اٌخشٕخ ِثً اٌشًِ ٚالاعّٕذ اٌدبف لٜٛ الاززىبن ر  

 

G.R A ball moves on ceramic surface-wet cement- for long distance than 

on wooden surface-dry cement. 

Because the friction force increases between rough surfaces and 

decreases between smooth surfaces. 
 
 

3- The speed of the body. 
    

   By increasing the speed of the body, the friction force increases. 
رضداد لٜٛ الاززىبن  –ثضيبدح عشػخ اٌدغُ   

 

          

      Rubber and dry cement has the greatest friction force 

      Then glass and metal – then rubber and wet cement 

      Glass and glass has the lowest friction force 
 

ٚثيٓ اٌضخبج ٚاٌضخبج الً ليّخ  –لٜٛ الاززىبن ثيٓ اٌّطبغ ٚالاعّٕذ اٌدبف اوجش ليّخ   
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ػيٛة   –ً٘ لٜٛ الاززىبن اٌزٝ رٕشأ ثيٓ الاخغبَ ٌٙب اظشاس   

Disadvantages ( harms ) of friction: 
 

ىمذ ِضيذ ِٓ إٌمٛد  –اٌفشاًِ  –اغبس اٌغيبسح  –رأوً اخضا  اٌّبويٕبد   

1- Damage machine parts. 
      Because the friction force causes a rise in temperature. 

  رغجت اسرفبع دسخخ زشاسح ٘زٖ الالاد  لاْ لٜٛ الاززىبن

2- Make loss of money. (A lot of money is wasted).  


 
اعزخذاَ اٌشٌّٚبْ ثٍٝ  –رشسيُ ٚرضييذ اٌّبويٕبد  –ً٘ ٕ٘بن غشق ٌزمٍيً لٜٛ الاززىبن   

Ways to decrease the friction force: 
 

1- Using lubricants and oil.                                        

2- Using ball bearings. 
   اٌّبويٕبد ٚثبٌزبٌٝ يّٕغ لٜٛ الاززىبن اٌزشسيُ يىْٛ غجمخ سليمخ رفصً اخضا

1- Using lubricants & oil: 
 

   They used to form a thin layer between the internal moving parts of   

machines 
 

   

2- Using ball bearing: 
 

 It consists of a group of small metallic balls, which  

    have smooth surfaces  
 اٌشٌّٚبْ ثٍٝ ِدّٛػخ ِٓ اٌىشاد اٌسذيذيخ اٌصغيشح ٌٙب عطر ٔبػُ ٌزمٍيً لٜٛ الاززىبن   

G.R 
Technicians put ball bearing between internal moving parts of machines. 

To decrease the friction force. 
 

Function of ball bearing  

Transfer the motion from the car engine to the wheels. 
 رٕمً اٌسشوخ ِٓ ِسشن اٌغيبسح اٌٝ اغبساد اٌغيبسح

G.R 
• Using lubricants and oil in machines. 
 

• Using ball bearings in machines. 

   To reduce the friction force. 

Reduce = decrease يقهم 
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Lesson 2: Friction applications  
 

Types of friction: أٛاع لٜٛ الاززىبن     
 

1- Friction between solids. ثيٓ اخغبَ صٍجخ ِثً اٌؼدٍخ ٚالاسض  

2- Friction between bodies and air called air resistance  
 ثيٓ الاخغبَ ٚاٌٙٛا  ِثً زشوخ اٌغيبسح ىٝ اٌٙٛا  ٚرغّٝ ِمبِٚخ اٌٙٛا  

3- Friction between bodies and water called water resistance 
 ثيٓ الاخغبَ ٚاٌّب  ِثً زشوخ اٌغفيٕخ اٚ اٌغّىخ ىٝ اٌّب  ٚرغّٝ ِمبِٚخ اٌّب 

 

Factors affecting the friction force between two solid objects: 

Friction force between solid objects increases: 

1- By increasing speed of the body. 

2- By increasing surface area of the moving body. 

3- Between rough surfaces. 
ثبعزخذاَ عطر خشٓ  –ثضيبدح ِغبزخ اٌغطر  –ِٓ اٌذسط اٌغبثك ىّٕٙب اْ لٜٛ الاززىبن رضداد ثضيبدح اٌغشػخ   

  

Life Application on friction force between solids  
الاخغبَ اٌصٍجخ  ع ٚخٛد لٜٛ الاززىبن ثيٓرطجيمبد ىٝ اٌسيبح   

 

Rubber tires: the tires are designed with:  اغبساد اٌغيبساد رصُّ ثـ 
 

  لٕٛاد ِٕسٕيخ ٌطشد اٌّب  ٌٍخبسج –ٌّٕغ اٌّب  ِٓ اٌزٛاخذ ثيٓ الاغبس ٚاٌطشيك  لٕٛاد ظيمخ

1- Narrow channels: Why  

To prevent water from staying between tires and road. 

 

2- Curved grooves: Why  

        To squeeze water out 

 
 يدت رجذيً الاغبس ػٕذِب رزأوً اٌمٕٛاد إٌّسٕيخ 

     G.R The channels of car tires are connected with curved grooves. 

             Car tires should be replaced when their grooves disappear. 

                        To squeeze water out. 
لاْ اٌّب  عطر ٔبػُ يمًٍ لٜٛ الاززىبن  –اٌغبئك لا يّىٕٗ اٌغيطشح ع اٌغيبسح ىٝ اٌطشق اٌّجٍٍخ ثبٌّب    

      G.R  Drivers can’t control the car (vehicle) on wet roads. 

             Because water decrease the friction force  

 

 
خغُ صٍت ِغ اٌٙٛا  ٚيغّٝ ِمبِٚخ اٌٙٛا  –ط الاْ إٌٛع اٌثبٔٝ ِٓ لٜٛ الاززىبن عٕذس  

Friction between solid objects and air: 
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Air resistance: Is the friction force resulting from the movement of 

solid objects through air. 
ٝ اٌٙٛا  ٘ٛ ٔٛع ِٓ لٜٛ الاززىبن يٕزح ِٓ زشوخ اٌدغُ ى  

 ِثً زشوخ اٌغيبسح 

Factors affecting air resistance: اٌؼٛاًِ اٌّؤثشح ع ِمبِٚخ اٌٙٛا                     

 

1- Speed (velocity) of the body. ثضيبدح اٌغشػخ رضداد ِمبِٚخ اٌٙٛا        

    By increasing the speed of the body, air resistance increases. 
 

لأٗ ثضيبدح اٌغشػخ رضداد ِمبِٚخ اٌٙٛا  –ٌزمٍيً ِمبِٚخ اٌٙٛا  ٚاعزٙلان اٌٛلٛد  –اٌٝ زذ ِؼيٓ ذَ صيبدح عشػخ اٌغيبسح يدت ػ  

       G.R  You shouldn’t increase the car speed up to a certain limit.  

                  To reduce the air resistance & loss of fuel. 

Reduce = decrease 

 
اٌغيبسح رزسشن ثغشػخ ثبثزخ  –ِبرا يسذس ػٕذ رغبٜٚ اٌغشػخ ِٚمبِٚخ اٌٙٛا    

What happen when air resistance equals the increase in the speed of the car.        

   The car moves with a constant velocity. 

 

3- Surface area of the moving body. 

- By increasing the surface area air resistance increases and vice versa. 

(Direct relation) 
ػلالخ غشديخ  –رضداد ِمبِٚخ اٌٙٛا   –عيبسح ػشيعخ  –ثضيبدح ِغبزخ اٌغطر   

There is a direct relation between the surface area of the moving body and air 

resistance. 

Because by increasing surface area of the moving body, air resistance increases. 

 

Life Application on air resistance  
 رطجيمبد ىٝ اٌسيبح ع ِمبِٚخ اٌٙٛا  

  ِمبِٚخ اٌٙٛا لأٙب رمًٍ ِغبزخ اٌغطر ٚثبٌزبٌٝ رمً  –اٌصٛاسيخ ٚاٌطبئشاد اٌسذيثخ ِصّّخ ىٝ شىً ِعغٛغ ِٓ الاِبَ 
Give Reason: 

1- Rockets, aircrafts & trains are designed in streamline shapes.  

    To decrease air resistance. 

 

2- Birds have streamline shapes.  

    To decrease air resistance. 
  اٌطبئش يفزر اخٕسزٗ اثٕب  اٌطيشاْ  – ساوت اٌجشاشٛد يفزر اٌجشاشٛد اثٕب  اٌٙجٛغ

  يغزطيغ اٌٙٛا  زٍّٗ – ٚثبٌزبٌٝ رضيذ ِمبِٚخ اٌٙٛا  –ح ِغبزخ اٌغطر ٌضيبد –
3- Parachutist opens the parachute to land safely.  

     To increase air resistance by increasing surface area  

 

4- Birds stretch their wings on landing.  

    To increase air resistance by increasing surface area    
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Friction between solid objects and Water: 

 

Water resistance: Is a friction force resulting from the movement of any     

                               object through water. 
اٌّب   ِمبِٚخ اٌّب  : ٔٛع ِٓ لٜٛ الاززىبن يٕزح ِٓ زشوخ اٌدغُ ىٝ  

 

 

Factors affecting water resistance: اٌؼٛاًِ اٌّؤثشح ع ِمبِٚخ اٌّب     

  direct relationثضيبدح اٌغشػخ ِٚغبزخ اٌغطر رضداد ِمبِٚخ اٌّب  

1- Speed of the body through water: 
    By increasing the speed of the body through water, water resistance 

    increases and vice versa. ٚاٌؼىظ صسير  

 

2- Surface area: 
    By increasing the surface area of the body that moves through water,  

    water resistance increases and vice versa. 

 

G.R Ships and fish are designed in streamline shapes.  

 

             To decrease water resistance. 
ٌزمًٍ ِمبِٚخ اٌّب  –اٌغفٓ ٚالاعّبن ٌٙب شىً ِعغٛغ ِٓ الاِبَ   

------------------------------------------------------------------- 

Advantages of friction: ً٘ لٜٛ الاززىبن ٌٙب ىبئذح اٚ ِيضح          

 

1- Friction helps in moving & stopping cars . 
 رغبػذ ىٝ زشوخ اٚ رٛلف اٌغيبسح

2- Friction helps us to control the car speed  and change direction 
 اٌزسىُ ىٝ عشػخ اٌغيبسح اٚ رغييش الاردبٖ 

3- Friction helps us to walk.  

     Because it prevents us from slipping down.  
ّٕغ اٌزضزٍك لأٗ ي –يغبػذٔب ىٝ اٌسشوخ ع الاسض   

4- help in lighting of a match. 
 يغبػذ ىٝ اشزؼبي اٌىجشيذ
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Circulatory system & circulation 
 

Circulatory system: Is the system that transports digested food, 

oxygen gas & water to all body cells and carries wastes away from body 

cells. 
ٚاٌّب  ٌدّيغ اخضا  اٌدغُ ٚيٕمً اٌفعلاد اٌٝ اػعب  الاخشاجاٌدٙبص اٌذٚسٜ : ٘ٛ اٌزٜ يٕمً اٌغزا  اٌّٙعَٛ ٚالاوغديٓ   

* Function of circulatory system : 
 

   1- It transports digested food, oxygen gas & water to all body cells. 
 

   2- It transports wastes to get rid of them. 
 

 يزىْٛ اٌدٙبص اٌذٚسٜ ِٓ اٌمٍت ٚالاٚػيخ اٌذِٛيخ ٚاٌذَ  

* structure of circulatory system:  
 

   The circulatory system consists of heart, blood vessels & blood. 

---------------------------------------------------- 

Heart: Is a muscular hollow organ equals the size of a fist. 
 اٌمٍت ػعٛ ػعٍٝ ِدٛف ىٝ زدُ لجعخ اٌيذ

* Heart location:  ٖىٝ اٌزدٛيف اٌصذسٜ ثيٓ اٌشئزيٓ    –ِىبْ ٚخٛد  

It locates inside the chest cavity between the 2 lungs. 
 ٚظيفزٗ : ظخ اٌذَ اٌٝ وً اخضا  اٌدغُ

* Heart function: It pumps the blood throughout the body. 

 

* Heart structure  رشويت اٌمٍت  
ٚخبٔت ايّٓ ثٗ دَ يسًّ ثبٔٝ اوغيذ اٌىشثْٛ  –يٕمغُ اٌمٍت اٌٝ خبٔت ايغش ثٗ دَ يسًّ الاوغديٓ   

1- The heart is divided into two sides, the left side & the right side. 
 

2- The left side contains oxygenated blood (blood rich in O2 gas). 
 

3- The right side contains deoxygenated blood (blood rich in CO2 gas). 
 

ٌّٕغ اخزلاغ اٌذَ ىٝ اٌدبٔجيٓ –ٚخٛد خذاس ىٝ إٌّزصف يفصً اٌدبٔت الايّٓ ػٓ اٌدبٔت الايغش   

  ٚثطيٓ ايّٓ ٚايغش  –اٜ يزىْٛ ِٓ اريٓ ايّٓ ٚايغش 

4- There is a wall separates between the two sides of the heart? G.R 
 

     To avoid mixing the blood in the two sides. 
 ventriclesٚغشف عفٍيخ رغّٝ ثطيٓ  atriumsاٌغشف اٌؼٍٛيخ رغّٝ اريٓ  –ىدٛاد  – غشف 4يزىْٛ اٌمٍت ِٓ 

5- Each upper chamber is called an atrium. 
 

     The heart has two atria, the left atrium & the right atrium.  
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6- Each lower chamber is called a ventricle. 
 

     The heart has two ventricles, the left ventricle & the right ventricle. 
 

7- The heart consists of four chambers ( 2 atria & 2 ventricles). 

 
ىٝ اردبٖ ٚازذ  –رغّر ثّشٚس اٌذَ ِٓ الاريٓ ٌٍجطيٓ ىمػ ٚرّٕغ سخٛػٗ  –ىزسخ  –اريٓ ٚثطيٓ يٛخذ صّبَ ثيٓ وً   

8- There is a valve between each atrium & ventricle in the same side. G.R 
 

   Bec. the valve passes the blood in one direction only from atrium to ventricle 
 

الاٚسدح ( –ِٚٛصٍخ ثبلاٚػيخ اٌذِٛيخ )اٌششاييٓ  –غشف دائّب رّلأ ثبٌذَ  4  

9- The four chambers of the heart are always full of blood  

    and connected to the blood vessels. 

 

 
 

 
Blood vessels  
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Blood vessels:  
اٌشؼيشاد اٌذِٛيخ ( –الاٚسدح  –الاٚػيخ اٌذِٛيخ )اٌششاييٓ   

Types of blood vessels 
 

 

 

 

ِٓ اٌمٍت اٌٝ وً اخضا   اٌّسًّ ثبلاوغديٌٓزٌه ٚظيفزٙب ٔمً اٌذَ  –ثطيٓ ٚرٕزٙٝ ىٝ خلايب اٌدغُ  2: ثذايزٙب ِٓ  arteriesاٌششاييٓ 

   عّيىخ اٌدذاس -اٌدغُ 

 دَ يسًّ ثبٔٝ اوغيذ اٌىشثْٛىٝ اٌدبٔت الايّٓ اٜ ثٗ  pulmonary arteryػٕذ إٌظش اٌٝ سعُ اٌمٍت عٕدذ اٌششيبْ اٌشئٜٛ 

 ِؼٕٝ رٌه اْ وً اٌششاييٓ رسًّ دَ ثبلاوغديٓ ِبػذا اٌششيبْ اٌشئٜٛ 

 وجيشح ٚػشيعخ ىٝ اٌجذايخ ٚرٕزٙٝ ثبٌشؼيشاد اٌذِٛيخ  –اٌشىً 

 

 دغُ اٌٝ اٌمٍت ِٓ اٌ اٌّسًّ ة ثبٔٝ اوغيذ اٌىشثٌْٛزٌه ٚظيفزٙب ٔمً اٌذَ  –: ثذايزٙب ِٓ اٌدغُ ٚرٕزٙٝ ىٝ اٌمٍت  veinsالاٚسدح 

 ٘ٝ سىيؼخ اٌدذاس 

 الاوغديٓاٜ ثٗ دَ يسًّ  الايغشىٝ اٌدبٔت  pulmonary veins الاٚسدح اٌشئٛيخػٕذ إٌظش اٌٝ سعُ اٌمٍت عٕدذ 

  الاٚسدح اٌشئٛيخِبػذا  ة ثبٔٝ اوغيذ اٌىشثْٛ رسًّ دَ  الاٚسدحِؼٕٝ رٌه اْ وً 

 ٚرٕزٙٝ وجيشح ثبٌشؼيشاد اٌذِٛيخ   رجذأ –اٌشىً 
 

P.O.C. Arteries veins 

Location 

 مكانها    

They start from the heart from 

the two ventricles and end at the 

body cells 

They begin at the body cells and 

open in the heart in the two atria. 

Thickness They are thick    سميكة They are thin   رفيعة  

Function They carry the blood from the 

heart to all the body parts. 

They carry the blood from all the 

body parts to the heart. 

Type of 

blood 
اٌزٜ  ٔٛع اٌذَ

 رسٍّٗ    

All arteries carry blood rich in 

O2 except the pulmonary artery 

Which carry blood rich in CO2  

All veins carry blood rich  

in CO2 except the pulmonary veins  

Which carry blood rich in CO2 

Examples Aorta artery - Pulmonary artery Pulmonary veins - vena cava 

Shape 

 انشكم   

Large and wide at the beginning 

End by blood capillaries 

Begin by blood capillaries 

Larger at the end 

 

* Atria receive blood from veins, but ventricles pump blood through arteries. 
 

* Arteries end with blood capillaries, but veins begin with blood capillaries. 
ٌٝ سعُ اٌمٍت ٚٔلازع الاعُٙ ٕٔظش ا –ٚويف يغبدس اٌمٍت  –ويف يذخً اٌذَ اٌٝ اٌمٍت  –ٌىٝ ٔفُٙ اٌّٛظٛع اوثش   

 اٌٝ اٌجطيٓ الايّٓ ٚالايغش  valveثُ يؼجش اٌصّبَ  –اٌٝ الاريٓ الايّٓ ٚالايغش  veinsيذخً اٌذَ اٌٝ اٌمٍت ػٓ غشيك الاٚسدح 

 اٌٍزاْ يعخبْ اٌذَ اٌٝ اٌششاييٓ خبسج اٌمٍت 

 اٌششاييٓ ٌىٓ اٌجطيٓ يعخ اٌذَ اٌٝ –ِؼٕٝ رٌه اْ الاريٓ يغزمجً اٌذَ ِٓ الاٚسدح 

  الاٚسدح رجذأ ثبٌشؼيشاد اٌذِٛيخ  –اٌششاييٓ رٕزٙٝ ثبٌشؼيشاد اٌذِٛيخ 
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 عٕذسط الاْ  اٌشؼيشاد اٌذِٛيخ

Blood capillaries: شجىخ سىيؼخ ِٓ الاٚػيخ اٌذِٛيخ سليمخ اٌدذاس        
 

 They are network of tiny blood vessels with very thin walls. 
رٛصً اٌششاييٓ ثبلاٚسدح –: رٛصً ٔٙبيبد اٌششاييٓ ٚثذايبد الاٚسدح  ِٛيخٚظيفخ اٌشؼيشاد اٌذ  

Blood capillaries functions:  

1- They connect ends of arteries & beginnings of veins. 
ٚثبٔٝ اوغيذ اٌىشثْٛ ٚاٌفعلاد اٌٝ خبسج اٌدغُ  –ٌزغّر ثّشٚس الاوغديٓ ٚاٌغزا  اٌٝ اٌدغُ  –ٌٙب خذاس سليك   

2- Blood capillaries have very thin walls. G.R 

      To allow the blood to deliver food & oxygen to the cells and carry         

       CO2 gas & wastes outside cells. 

  
  اٌجلاصِب  –فبئر اٌذِٛيخ اٌص –ٚاٌجيعب  اٌذَ عبئً ازّش يزىْٛ ِٓ خلايب اٌذَ اٌسّشا   –عٕذسط الاْ  اٌذَ ٚ ِىٛٔبرٗ 

Blood: Is a red liquid. 

Blood consists of: 

1- Red blood cells                       2- White blood cells 

3- Blood platelets.                       4- Plasma. 

 
رسًّ ثبٔٝ اوغيذ اٌىشثْٛ ِٓ اٌدغُ اٌٝ اٌشئزيٓ  –اٌٝ اٌدغُ ٚظيفزٙب رسًّ الاوغديٓ ِٓ اٌشئزيٓ  –خلايب اٌذَ اٌسّشا  لا يٛخذ ثٙب ٔٛاح   

1- Red blood cells (RBC's): 

     Red blood cells are red cells without nuclei. 

 

Red blood cells function: 

a) They carry oxygen gas from lungs to all body cells. 

b) They carry carbon dioxide gas from all body cells to lungs. 

 
  رذاىغ ػٓ اٌدغُ ثّٙبخّخ اٌّيىشٚثبدٚظيفزٙب  –خلايب اٌذَ اٌجيعب  يٛخذ ثٙب ٔٛاح 

2- White blood cells (WBC's): 

     White blood cells are white cells with nuclei. 

 

White blood cells function: 

They defend the body against microbes by attacking them. 

 
رّبعىٗ  -لأٙب رغبػذ ىٝ ردٍػ اٌذَ  –ٚظيفزٙب اٌزئبَ اٌدشٚذ  –اٌصفبئر اٌذِٛيخ اخضا  ِٓ خلايب صغيشح   

3- Blood platelets: 

     Blood platelets are small cell fragments (parts). 

Blood platelets function: 

Blood platelets help in healing wounds. G.R 

Because they help in coagulation of blood (formation of blood clot).  
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عبئً ِبئٝ اصفش  –ِٛخٛدح ثٙب  –اٌجلاصِب وً ِىٛٔبد اٌذَ ِؼٍمخ   

4- Plasma: 

    All blood components are suspended in plasma - yellow watery fluid. 
دغُ ٚرؼٛد ثبٌفعلاد ٌىٝ يزُ اٌزخٍص ِٕٙباٌٝ اٌرسًّ اٌغزا  اٌّٙعَٛ ٚظيفزٙب :   

Plasma functions: 

a) It carries the digested food to all body cells. 

b) It carries wastes to get rid of them. 

 
عبئً ِبئٝ اصفش  -لأٗ يسزٜٛ ع اٌجلاصِب  –اٌذَ ػجبسح ػٓ عبئً ِبئٝ   

Blood is a fluid (liquid).G.R 

Due to the presence of plasma (yellow watery fluid). 

 

Function of blood it has : 

   a) Red blood cells carry oxygen & carbon dioxide. 

   b) Plasma transports food & wastes.     

   c) White blood cells attack microbes that cause diseases to human  اِشاض 

   d) Blood platelets help in healing wounds. 

   e) Blood keeps the body’s temperature constant. اٌذَ يسفع دسخخ زشاسح اٌدغُ ثبثزخ     
 

 عٕزؼشف الاْ ع دٚساْ اٌذَ ٚاٌّغبس اٌزٜ يزخزٖ ِٓ اٌمٍت اٌٝ اٌدغُ اٚ اٌؼىظ 

ٝ اوغيذ اٌىشثْٛ ٚثخبس اٌّب  رز٘ت اٌٝ اٌشئزيٓ اٌٝ خبسج اٌدغُ ٚثبٔ –لازع اْ اٌذَ اٌّسًّ ثبلاوغديٓ يز٘ت اٌٝ اٌدغُ ٌسشق اٌغزا    
: ٘ٛ اٌّغبس اٌزٜ يزخزٖ اٌذَ ِٓ خلاي اٌدغُ اٌذٚسح اٌذِٛيخ  

 لاثذ ِٓ إٌظش اٌٝ سعُ اٌمٍت ػٕذ ِزاوشح ٘زا اٌدض 
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Blood circulation:  Is the path of blood throughout the body. 
 

1- The blood carrying carbon dioxide gas reaches from all the body parts  

    to the right atrium through vena cava. 

  vena cavaً ِٓ اٌدغُ ٌيذخً اٌمٍت ىٝ الاريٓ الايّٓ ػٓ غشيك اٌٛسيذ الاخٛف يصاٌذَ اٌّسًّ ة ثبٔٝ اوغيذ اٌىشثْٛ 
 

2- The blood flows to the right ventricle through a valve. 
 اٌذَ يّش ػٓ غشيك اٌصّبَ اٌٝ اٌجطيٓ الايّٓ 

 

3- The right ventricle contracts pumping the blood into the two lungs through the 

pulmonary artery. 
 اٌجطيٓ الايّٓ يعخ اٌذَ اٌٝ اٌشئزيٓ ػٓ غشيك اٌششيبْ اٌشئٜٛ ٌطشدٖ لأٗ يسًّ ثبٔٝ اوغيذ اٌىشثْٛ

4- The blood rich in oxygen (which comes from the two lungs) returns to    

    the left atrium through the pulmonary veins, then it flows to the left  

    ventricle through a valve. 
 ػٓ غشيك اٌصّبَ اٌٝ اٌجطيٓ الايغش –اٌذَ اٌّسًّ ثبٌىغديٓ ِٓ اٌشئزيٓ يذخً اٌمٍت ىٝ الاريٓ الايغش ػٓ غشيك الاٚسدح اٌشئٛيخ 

 

5- The left ventricle contracts pumping the blood rich in oxygen to all    

    body cells through aorta artery. 
 اٌجطيٓ الايغش يعخ اٌذَ ثبٌىغديٓ اٌٝ اٌدغُ ػٓ غشيك ششيبْ الاٚسغٝ

 

  

G.R  Wall of left ventricle is thicker than right ventricle. 

Because left ventricle pumps blood to all body cells, but right ventricle pumps blood to 

two lungs only. 
 ثبٔٝ اوغيذ اٌىشثْٛ  –عّيه ػٓ خذاس اٌجطيٓ الايّٓ  –اوغديٓ  –جطيٓ الايغش خذاس اٌ

 اٌجطيٓ الايّٓ يعخ اٌذَ اٌٝ اٌشئزيٓ ِغبىخ لصيشح ِٓ اٌمٍت –يعخ اٌذَ ٌّغبىخ غٛيٍخ اٌٝ اٌدغُ لاْ اٌجطيٓ الايغش 

 
 

Blood circulation can be divided into 2 small circulations: 
  اٌىجشٜ ثيٓ اٌمٍت ٚاٌدغُ  –اٌصغشٜ ثيٓ اٌمٍت ٚاٌشئزيٓ  – دٚسح اٌذَ اٌصغشٜ ٚاٌىجشٜ –اٌٝ دٚسريٓ  رٕمغُ  اٌذٚسح اٌذِٛيخ

A) The minor (pulmonary) blood circulation: 

    It is the blood circulation between heart & two lungs.  
 

B) The major (systemic) blood circulation: 

    It is the blood circulation between heart & all body parts.                       
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 ظشثخ  71ػذد ظشثبد اٌمٍت ىٝ اٌذليمخ 

The number of heart beats at rest is 70 beats per minute. 
 رضداد ظشثبد اٌمٍت ػٕذ اٌدشٜ اٚ ِّبسعخ اٌشيبظخ  

The rate of your heartbeats increases during running. 
 لاِذاد اٌدغُ ثبٌىغديٓ ٚاٌغزا  لأزبج غبلخ اوجش  –ٌّبرا رضداد ظشثبد اٌمٍت ثبٌدشٜ 

During exercising, the rate of your heartbeats increases. G.R 

To supply the body cells with oxygen & food needed to 

produce more energy. 

 
 ويف رسبىع ع صسخ اٌدٙبص اٌذٚسٜ 

How to maintain the circulatory system healthy? 
 

1- Keep exercising. G.R مٛيخ ػعلاد اٌمٍت ٚرٕشيػ اٌذٚسح اٌذِٛيخٌز ِّبسعخ اٌشيبظخ           

To strength the heart muscle & to activate the blood circulation. 
 رٕبٚي غؼبَ صسٝ ِزٛاصْ لٍيً اٌذْ٘ٛ ٚالاِلاذ

2- Eat healthy & balanced food that is low in fat and salt. 
 رٕبٚي اٌفبوٙخ ٚاٌخعشٚاد

3- Eat more fresh and clean vegetables & fruits. 
 ٕبعجخ ِٓ اٌّب ششة وّيبد ِ

4- Drink a suitable amount of clean water every day.  
 ردٕت الاصبثبد ٚاٌسٛادس

5- Avoid infections & accidents. 
 رٕظيف اٌدشذ ٚػلاخٗ  –يدت ٚلف إٌضيف  –ػٕذِب يدشذ اٌدغُ 

6- When you are wounded: 
     

    a) Try to stop the bleeding.               

    b) Clean the wound & treat it. 

 
7- Avoid smoking and smokers. G.R       

 Bec. it harms the heart & causes weakens the blood circulation. 
 لأٗ يعش اٌمٍت ٚيعؼف اٌذٚسح اٌذِٛيخ  –ردٕت اٌزذخيٓ 
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Lesson 2: Excretion & human urinary system 
 

ٚاٌدٙبص اٌجٌٛٝ –غشد اٌفعلاد ِٓ اٌدغُ  –شاج الاخ  

 

  اٌجٛي  –ثخبس اٌّب   -)اٌّٛاد الاخشاخيخ ( خبسج اٌدغُ ِثً ثبٔٝ اوغيذ اٌىشثْٛ اٌفعلاد اٌعبسح  ػٍّيخ الاخشاج ٘ٝ غشد

  

Excretion process: Is process of getting rid of the harmful wastes 

(excretory materials) out of the body (CO2 – water vapor – urine) 

 

There are two types of wastes 
ٚاٌّٛاد الاخشاخيخ –اٌجشاص  –اٌفعلاد اٌصٍجخ  –ٕ٘بن ٔٛػبْ ِٓ اٌفعلاد   

                            

1- Solid wastes:  اٌغزا  اٌغيش ِٙعَٛ اٌّخضْ ىٝ الاِؼب  اٌغٍيظخ   –اٌجشاص  –اٌفعلاد اٌصٍجخ ٛ٘  

The indigested food stored in the large intestine before passing out of 

the body. 
يمَٛ اٌدغُ ثطشد٘برزىْٛ ىٝ خلايب اٌدغُ ٚاٌّٛاد الاخشاخيخ : ٘ٝ اٌفعلاد اٌزٝ   

  

2- Excretory materials: They are wastes (useless) materials inside body cells 

and the body must get rid of them 

Excretory materials = harmful wastes  =  Cell wastes 

 

ثبٔٝ اوغيذ اٌىشثْٛ ٚثخبس اٌّب   (CO2 – water vapor – urine)  ػٍّيخ الاخشاج ٘ٝ غشد اٌّٛاد الاخشاخيخ ىمػ

 اٌّٛاد الاخشاخيخ ىمػٌزٌه عٕذسط  –اٌجشاص ٌيظ ِٓ اٌّٛاد الاخشاخيخ لأٗ ٌيظ ِٓ ٔبرح ىعلاد اٌخٍيخ  –ٚاٌجٛي 

 

 excretory materialsconsidered from  notis  solid wastesThe G.R  

Bec. It doesn't produced from the cell wastes 

 

The Excretory materials are  

CO2 – nitrogenous wastes – Excess salts and water 

 

a) Carbon dioxide: Is produced with water vapor when the body cells burn 

the digested food by oxygen to produce energy. 
 يٕزح ثبٔٝ اوغيذ اٌىشثْٛ ٚثخبس اٌّب  ِٓ اززشاق اٌغزا  اٌّٙعَٛ ثبلاوغديٓ لأزبج اٌطبلخ 

  ىٝ ػٍّيخ اٌضىيش  اٌزخٍص ِٓ ثبٔٝ اوغيذ اٌىشثْٛ ٚثخبس اٌّب  ػٓ غشيك اٌشئزيٓ –ٚيزُ اخشاج 

 

  * We can get rid of CO2 gas & water vapor through the two lungs 

     By exhalation process  
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   اٌجٌٛيه اٌّىْٛ الاعبعٝ ٌٍجٛي ٚزّط  اٌجٌٛيٕباٌفعلاد إٌيزشٚخيٕيخ : ٚ٘ٝ رٕزح ِٓ رىغيش اٌجشٚريٕبد ِثً 

b) Nitrogenous wastes: They are produced from breaking down of 

proteins.     
ػٓ غشيك اٌدٙبص اٌجٌٛٝ  –اٌجٛي  –ٚيزُ غشد اٌفعلاد إٌيزشٚخيٕيخ   

   * We can get rid of nitrogenous wastes (urea & uric acid) by the two 

kidneys (urinary system). 
غ اٌؼشق  ٚاٌدٍذ ِ (اٌدٙبص اٌجٌٛٝ) اٌىٍيزيٓ الاِلاذ اٌضائذح ٚاٌّب  اٌضائذ ػٓ غشيك  

c) Excess salts & excess water: 

   * We can get rid of excess salts & excess water through the urinary    

      system in form of urine and skin in form of sweat. 
 

ق لأٗ يزخٍص ِٓ الاِلاذ ٚاٌّب  اٌضائذ ىٝ شىً اٌؼش –ً٘ اٌدٍذ ٌٗ دٚس ىٝ ػٍّيخ الاخشاج   

G.R  Skin is one of the excretory organs. 

Because it gets rid of excess salts and excess water in the form of 

sweat. 

 
ػٓ غشيك اٌغذد اٌؼشليخ  –ويف يزخٍص اٌدغُ ِٓ اٌؼشق ػٓ غشيك اٌدٍذ   

How can the body get rid of excess salts and water (sweat) through skin? 

* The body gets rid of excess salts by secreting sweat from special 

glands in the skin called sweat glands. 

 
 اٌغذد اٌؼشليخ : ٔٛع ِٓ اٌغذد ىٝ اٌدٍذ يغزخٍص اٌؼشق ِٓ اٌذَ 

Sweat glands: 

They are special type of glands inside the skin that produce sweat. 

 
ؼشق يضداد ىٝ اٌصيف ٔزيدخ اسرفبع دسخخ اٌسشاسح اٌ  

* G.R Secreting sweat increases in summer  

            Due to high temperature. 

 

G.R You must drink more clean water in summer. 

Because the body produces (secretes) more sweat in summer. 

 
لاْ اٌؼشق يضداد ىٝ اٌصيف  –ىٝ اٌصيف  لاثذ ِٓ ششة ِيبٖ وثيشح  
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The Urinary system 

 

Urinary system: Is the system that clarifies blood from nitrogenous 

wastes, excess salts and excess water.  
   اٌضائذيٕظف اٌذَ ِٓ اٌفعلاد إٌيزشٚخيٕيخ ٚالاِلاذ ٚاٌّب –اٌدٙبص اٌجٌٛٝ ٘ٛ اٌدٙبص اٌزٜ يٕمٝ 

 

Urinary system: It is the group of organs that clarifies the 

 body from wastes and harmful substances. 
 اٚ٘ٛ ِدّٛػخ الاػعب )اٌدٙبص( اٌزٝ رٕمٝ اٌدغُ ِٓ اٌفعلاد ٚاٌّٛاد اٌعبسح 

Urinary system location:  

It lies inside the abdominal cavity near the backbone. 
 اٌّىبْ : داخً اٌزدٛيف اٌجطٕٝ لشيت ِٓ اٌؼّٛد اٌفمبسٜ 

Urinary system function:  

It filters the blood from excess salts, excess water, urea & uric acid. 
اٌجٌٛيٕب ٚزّط اٌجٌٛيه )ىعلاد اٌجشٚريٕبد( –اٌٛظيفخ : يٕمٝ اٌذَ ِٓ الاِلاذ ٚاٌّب  اٌضائذ   

 

Urinary system structure: The human urinary system consists of three 

parts, which are 

Two kidneys – ureters – urinary bladder 
اٌّثبٔخ اٌجٌٛيخ  –اٌسبٌت  –اٌىٍيزيٓ  –اػعب   3يزشوت اٌدٙبص اٌجٌٛٝ ِٓ   

a) Two kidneys: 

   * They are the most important organs of the urinary system. 

   * They are bean shaped organs located on both sides of the backbone. 
ِٛخٛدح ع خبٔجٝ اٌؼّٛد اٌفمبسٜ –ػٍٝ شىً زجخ اٌفبصٌٛيب  –اٌىٍيزيٓ ّ٘ب اُ٘ ػعٛ ىٝ اٌدٙبص اٌجٌٛٝ   

    Two kidneys functions: 

    Filter blood from wastes in the form of urine 
ظيفخ اٌىٍيخ رٕميخ اٌذَ ِٓ اٌفعلاد ىٝ شىً ثٛي ٚ  

Urine has urea – uric acid – excess salts and water 

 

b) Two ureters: 

   * They are 2 narrow tubes that connect 2 kidneys with urinary bladder. 
ٙب ِٓ اٌىٍيخ اٌٝ اٌّثبٔخ  يّش اٌجٛي خلاٌ –اٌسبٌت : أجٛثخ ظيمخ رصً اٌىٍيزيٓ ثبٌّثبٔخ اٌجٌٛيخ   

     Two ureters function: 

     They transfer the urine from two kidneys to urinary bladder. 
 ٚظيفخ اٌسبٌت ٔمً اٌجٛي ِٓ اٌىٍيخ اٌٝ اٌّثبٔخ اٌجٌٛيخ
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c) Urinary bladder: 

   * It is a balloon-like sac that receives the urine from the two ureters. 
 اٌّثبٔخ اٌجٌٛيخ: ٌٙب شىً ثبٌٛٔٝ رغزمجً اٌجٛي ِٓ اٌسبٌت 

    Urinary bladder function: 

  It stores the urine until it is released outside the body through urethra. 
اٌّثبٔخ : رخضْ اٌجٛي ززٝ يزُ اٌزخٍص ِٕٗ ِٓ خلاي ىزسخ ِدشٜ اٌجٛي  ٚظيفخ  

  

Artery: It carries blood containing waste materials to two kidneys. 
ٚػٕذِب يخشج اٌذَ إٌظيف  –ٚاٌىٍيخ رغزخٍص اٌفعلاد ِٓ اٌذَ  –يسًّ اٌذَ اٌّسزٜٛ ع اٌفعلاد اٌٝ داخً اٌىٍيخ  arteryاٌششيبْ 

  veinِٓ اٌىٍيخ يخشج ػٓ غشيك اٌٛسيذ 

Vein: It carries the pure blood (filtered by the two kidneys) 

 

* The blood containing wastes enters the kidneys through arteries, but 

the pure blood leaves kidneys through veins. 
 

  ٚرفزر خبسج اٌدغُ  –: أجٛثخ رّزذ ِٓ اٌّثبٔخ  ىزسخ ِدشٜ اٌجٛي

Urethra: Is a tube which extends from the urinary bladder & opens 

outside the body 

  Urethra function: It allows the urine to pass outside the body. 
 ٚظيفخ اٌفزسخ اٌجٌٛيخ : رغّر ٌٍجٛي ثبٌّشٚس اٌٝ خبسج اٌدغُ 

 

* Urine is the fluid of harmful wastes, which is produced by two kidneys. 
علاد اٌعبسح رٕزدٗ اٌىٍيزيٓ اٌجٛي ٘ٛ عبئً ِٓ اٌف  

* Urine consists of water containing some excess salts, urea & uric acid. 

 

* Each kidney contains about one million minute tubules that filter blood 

from wastes. 
 وً وٍيخ رسزٜٛ ع ٍِيْٛ ِٓ أبثيت سىيؼخ خذا رٕمٝ اٌذَ ِٓ اٌفعلاد
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 ويفيخ اٌّسبىظخ ع صسخ اٌدٙبص اٌجٌٛٝ 

How to keep the urinary system healthy: 

 

1- Drink suitable amounts of clean water daily especially in summer. 
 ششة وّيبد ِيبٖ ِٕبعجخ خبصخ ىٝ اٌصيف

   

2- Eat balanced healthy food low in salts. 
ٔخ لٍيٍخ الاِلاذرٕبٚي ٚخجخ ِزٛاص  

 

3- Keep away from irrigation canals & avoid urinating in them  G.R 

     To avoid bloody urine (schistosomiasis disease). 
ٌزدٕت الاصبثخ ثبٌجٍٙبسعيب )دَ ِغ اٌجٛي( –ردٕت اٌغجبزخ اٚ اٌزجٛي ىٝ اٌزشػخ   

 

4- Don’t keep urine in the urinary bladder for a long time   G.R  

     Because this affects the function of kidneys. 
لأٗ يؤثش ع وفب ح اٌىٍيزيٓ  –ػذَ رشن اٌجٛي ىٝ اٌّثبٔخ ٌفزشح غٛيٍخ   

 

 




















