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 is anything that has mass and occupies space  Matter 

                   is a fixed quantity that does not change from one place to another  

States and Properties of Matter              

 

Materials are classified according to their 

 physical state into three common states 
 

Solid- Liquid - Gaseous - -  
 

 
 

  The properties of matter vary depending on their physical states, 

 

 

Gaseous Liquid Solid  

Flow and change shape; 

they take the shape of 

their container. 

Flow and change shape; 

they take the shape of 

their container. 

They do not flow and do not 

change shape; they remain in 

a fixed, definite shape 

Air -Oxygen Water- Oil Wood- Iron 

 

 

 

 

 

 

 

 

Matter 

Properties of Matter 
 

Materials are classified according to their 

physical state into three common states 
 

1-The shape and ability to flow 
 

The mass 

States and of Matter 
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 We conclude from the above that: 

 Solids do not change shape when moved from one place to another 

 ػ٘ذ ٗوِٜب ٖٓ ٌٓبٕ إ٠ُ آخش. ٜبلا ٣زـ٤ش شٌِ - أُٞاد اُظِجخ

Liquids and gases have the ability to flow, and their shape changes depending on 

the shape of their container 
  رزٔزغ ثبُوذسح ػ٠ِ اُزذكن، ٣ٝزـ٤ش شٌِٜب رجؼًب ُشٌَ اُٞػبء اُز١ رؾز٣ٞٚ.اُغٞائَ ٝاُـبصاد  -

Therefore, liquids and gases are classified into one group known as fluids  
 .أُٞائغػٖٔ ٓغٔٞػخ ٝاؽذح رؼُشف ثبعْ  اُغٞائَ ٝاُـبصادُزُي، رظُ٘ق  -

 

 

Materials that have the ability to flow and take the shape of their container.  
 ُوذسح ػ٠ِ اُزذكن ٝارخبر شٌَ اُؾب٣ٝخ اُخبطخ ثٜب.أُٞاد اُز٢ ُذ٣ٜب ا أُٞائغ

 

The ability of fluids to flow easily               
 هذسح اُغٞائَ ػ٠ِ اُزذكن ثغُٜٞخ الاٗغ٤بة 

 *Liquids vary in their ability to flow according to their viscosity 

 *When flow occurs, the volume of the liquid does not change, while the volume 

of the gas does . 

?Why is the movement of sand not considered flow  G.R. 

Because sand is not a fluid, and the transfer of the particles 

that make it up from one place to another does not change 

the shape of the grains 
 س. ُٔبرا لا رؼُزجش ؽشًخ اُشَٓ رذكوًب؟ ط.

 لإٔ اُشَٓ ٤ُظ عبئلًً، ٝاٗزوبٍ عض٣ئبرٚ ٖٓ ٌٓبٕ ٥خش لا ٣ـ٤ُّش شٌَ ؽج٤جبرٚ.

 . The flow rate of sand differs from the flow rate of water  G.R. 

Because the viscosity of honey is greater than that of water, 

and the ability to flow is transferred with increasing viscosity 
 ط. س. ٣خزِق ٓؼذٍ رذكن اُشَٓ ػٖ ٓؼذٍ رذكن أُبء.

 لإٔ ُضٝعخ اُؼغَ أًجش ٖٓ ُضٝعخ أُبء، ٝر٘زوَ هذسرٚ ػ٠ِ اُزذكن ٓغ ص٣بدح اُِضٝعخ.

 

 

 

 .When the pistons of three syringes, whose nozzles are sealed with a stopper, are 

pressed, they contain equal volumes of different materials. 

 

 

  

 

 

 

 

2- Volume and compressibility 
 

Fluids 
 

Flow 
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 Gaseous Liquid Solid  

air. Water fine sand  

 flow and change shape can the shape of the  etakit  have a fixed shape,  

Compressed and their 

volume decreases to take 

the volume of the container 

containing them 

Incompressible and their 

volume does not change. 

The volume remains 

constant. 

Incompressible and their 

volume does not change. 

The volume remains 

constant. 

. ٣زـ٤شهبثِخ ُلًٗؼـبؽ، ٝؽغٜٔب 

 .ربخز ؽغْ الاٗبء اُؾبٟٝ

لا ؿ٤ش هبثِخ ُلًٗؼـبؽ، ٝؽغٜٔب 

 . اُؾغْ ٣جو٠ صبثزبً.٣زـ٤ش

هبثِخ ُلًٗؼـبؽ، ٝؽغٜٔب   ؿ٤ش

 . اُؾغْ ٣جو٠ صبثزبً.لا ٣زـ٤ش

 

 

 

 

 

 
 
 

We conclude from the above that 

  -Solids and liquids have a fixed (definite) volume, and both are incompressible 

  -Gaseous substances do not have a fixed volume and are compressible 
 أُٞاد اُـبص٣خ ٤ُظ ُٜب ؽغْ صبثذ ٝهبثِخ ُلًٗؼـبؽ -أُٞاد اُظِجخ ٝاُغبئِخ ُٜب ؽغْ صبثذ )ٓؾذد(، ًٝلًٛٔب ؿ٤ش هبثَ ُلًٗؼـبؽ.  -ٗغز٘زظ إٔ

 

 

The ability to reduce the volume of gases when the pressure exerted on them 

increases  
 اُوذسح ػ٠ِ رو٤َِ ؽغْ اُـبصاد ػ٘ذ ص٣بدح اُؼـؾ اُٞاهغ ػ٤ِٜب هبث٤ِخ الاٗؼـبؽ

 

Diffusion Property 
   Diffusion 

The movement of particles of matter from an 

area where their concentration is high to 

another area where their concentration is low  
 اٗزوبٍ عض٣ئبد أُبدح ٖٓ ٓ٘طوخ ٣ٌٕٞ رش٤ًضٛب ك٤ٜب ٓشرلؼًب إ٠ُ ٓ٘طوخ أخشٟ ٣ٌٕٞ رش٤ًضٛب ك٤ٜب ٓ٘خلؼًبالاٗزشبس

  

 

 

 

 

 

 

Compressibility 
 

3- Diffusion Property 
 

Diffusion 
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 Diffusion occurs in 

Gaseous Liquid Solid  

Very fast, such as Medium speed, such as Very slow, such as 

Diffusion of bromine 

vapors in air 

Diffusion of potassium 

permanganate in water 

Diffusion of dye in a 

sponge 
 

 

 

 

 

 

 

 

occurs very quickly in gases, at an average speed in liquids, and  Diffusion

very slowly in solids 
 ثغشػخ ًج٤شح ك٢ اُـبصاد، ٝثغشػخ ٓزٞعطخ ك٢ اُغٞائَ، ٝثجؾء شذ٣ذ ك٢ أُٞاد اُظِجخ.٣ؾذس الاٗزشبس 

Gaseous Liquid Solid     

Changes shape 

takes the shape of 

its container 

Changes shape 

takes the shape of 

its container 

Does not change 

shape (its shape is 

fixed and definite 

Changes shape 

with a change 

in its container 

Flow-able   Flow-able, 

depending on its 

viscosity 

Non-flow-able Ability to Flow 

 

Compressible compressibleIn compressibleIn Compressible 

Changes shape 

(takes the shape of 

its container 

Does not change 

volume (its 

volume is fixed 

and definite 

Does not change 

volume (its volume 

is fixed and definite 

Changes the 

volume by 

Compressible 

Very fast Average velocity Very slow speed through 

it 

ottleWhich of the following expresses what happened inside the b From Figure (6) 

A) Compression of air. 

B) Diffusion of air. 

C) Increase in air volume. 

D) Flow of air. 
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  of matter are monatomic or polyatomic molecules Particles. 
 ٢ٛ عض٣ئبد أؽبد٣خ أٝ ٓزؼذدح اُزساد. اُغغ٤ٔبد 

  A polyatomic moleculeاُغض١ء ٓزؼذد اُزساد

Consists of two or more atoms linked together by chemical bonds  
 ٣زٌٕٞ ٖٓ رسر٤ٖ أٝ أًضش ٓشرجطخ ثجؼؼٜب ثشٝاثؾ ٤ٔ٤ًبئ٤خ.

 

 

 

 

 

   

 

 

 

  The particle model of matterٗٔٞرط اُغغ٤ٔبد ُِٔبدح
 

Any substance consists of very small units called particles. 

 

 

 

 

 

 

   

s of the Particle Theory of MatterAssumption 
 اكزشاػبد ٗظش٣خ اُغغ٤ٔبد ُِٔبدح:

1) Matter is made up of particles so small that they 

cannot be seen with the naked eye 
 ( رزٌٕٞ أُبدح ٖٓ عغ٤ٔبد طـ٤شح عذاً لا رشُٟ ثبُؼ٤ٖ أُغشدح.1

2) Particles of the same substance are identical, and 

their type differs from one substance to another 
 ( عغ٤ٔبد أُبدح ٗلغٜب ٓزطبثوخ، ٣ٝخزِق ٗٞػٜب ٖٓ ٓبدح لأخشٟ.2

3) There are attractive forces between the particles of matter, and the particles store 

potential energy due to the attractive forces between them 
 ( رٞعذ هٟٞ رغبرة ث٤ٖ عغ٤ٔبد أُبدح، ٝرخضٕ اُغغ٤ٔبد ؽبهخ ًبٓ٘خ ٗز٤غخً ُزُي.3

4) There are environmental distances between the particles of matter that vary 

depending on their physical state 
 ُزٜب اُل٤ض٣بئ٤خ.( رخزِق أُغبكبد اُج٤ئ٤خ ث٤ٖ عغ٤ٔبد أُبدح ثبخزلًف ؽب4

5) The particles that make up matter have kinetic energy, as they are in a state of 

continuous motion in straight lines.  
 ( رٔزِي عغ٤ٔبد أُبدح ؽبهخ ؽش٤ًخ، لأٜٗب ك٢ ؽبُخ ؽشًخ ٓغزٔشح ك٢ خطٞؽ ٓغزو٤ٔخ5

6)The method and speed of the particles' motion depending on the state of the matter 
  رخزِق ؽش٣وخ ٝعشػخ ؽشًخ اُغغ٤ٔبد ثبخزلًف ؽبُخ أُبدح.-6. 

 The particle model of matter ُِٔبدح ٢ٗٔٞرط اُغغ٤ٔ
 

  Assumptions of the Particle Theory of Matter ُِٔبدح ٤خٗظش٣خ اُغغ٤ٔ ؿشٝع

Ammonia gas diffuses faster than 

hydrogen chloride gas 
Because their meeting point is near the 

cotton  

  The mass of the hydrogen chloride 

molecule is greater because its diffusion rate 

is slower. 
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 Interpretation of the Properties of the States of Matter 

Behavior and Properties of Solids 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rasion  Cause  

The particles of a solid are tightly bound 

together and have a fixed shape and do 

not flow 

The attraction forces between the 

particles are very strong 

عغ٤ٔبد أُبدح اُظِجخ ٓشرجطخ ثجؼؼٜب ٤ٕٗٞ ٣ٌٕٝٞ ُٜب شٌَ صبثذ ٝؿ٤ش 

 هبثَ ُلًٗغ٤بة

 هٟٞ اُزغبرة ث٤ٖ اُغغ٤ٔبد ه٣ٞخ عذاً. 1

A solid has a fixed volume and is 

incompressible 

The distances between the particles 

are very small 

 أُغبكبد اُج٤٘٤خ ث٤ٖ اُغغ٤ٔبد طـ٤شح عذاً. أُبدح اُظِجخ ُٜب ؽغْ صبثذ ٝؿ٤ش هبثِخ ُلًٗؼـبؽ

Diffusion through a solid is very slow The particles vibrate in position 

without moving to other positions 

 رٜزض اُغغ٤ٔبد ك٠ ٓٞػؼٜب دٕٝ الاٗزوبٍ إ٠ُ ٓٞاػغ أخشٟ خلًٍ أُبدح اُظِجخ ٣ٌٕٞ ثط٢ء عذاًالاٗزشبس 

Solids have a definite shape and volume  G.R.  

Because the attractive forces between their particles are very strong and the 

distances between them are very small 

 

  

 

  

  

 

 

 

 

 

 

 Behavior and Properties of Solids عِٞى ٝخظبئض أُٞاد اُظِجخ
 

 Behavior and Properties of liquid عِٞى ٝخظبئض أُٞاد اُغبئِخ
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Rasion  Cause  

A liquid has no fixed shape and is able to flow, 

taking the shape of its container 

The attractive forces between the 

particles are relatively weak but 

sufficient to hold them together 

اُغبئِخ ٤ُظ ُٜب شٌَ صبثذ ٝرٌٕٞ هبثِخ ُلًٗغ٤بة ٝرأخز شٌَ الإٗبء  أُبدح

 اُؾبٟٝ ُٜب.

 هٟٞ اُزغبرة ث٤ٖ اُغغ٤ٔبد ػؼ٤لخ ٗغج٤ب ٌُٜٝ٘ب ًبك٤خ ُزٔبعٌٜب.

A liquid has a definite volume and is 

incompressible 

The distances between the particles are 

relatively large 

 أُغبكبد اُج٤٘٤خ ث٤ٖ اُغغ٤ٔبد ًج٤شح ٗغج٤ب. ُغبئِخ ُٜب ؽغْ ٓؾذد ٝرٌٕٞ ؿ٤ش هبثِخ ُلًٗؼـبؽأُبدح ا

Diffusion through a liquid occurs at an average 

speed 

The particles move relatively freely in 

their container 

 غ٤ٔبد ثؾش٣خ ٗغج٤ًب ك٢ الإٗبء اُؾبٟٝ ُٜب.رزؾشى اُغ الاٗزشبس خلًٍ أُبدح اُغبئِخ ٣ٌٕٞ ثغشػخ ٓزٞعطخ

Liquids have an indefinite shape and a definite volume  G.R.. 

Because the attractive forces between their particles are relatively weak and the 

distances between their particles are relatively large. 
 ُغبئِخ ُٜب شٌَ ؿ٤ش صبثذ ٝ ؽغْ ٓؾذد.ػَِ ؟ أُٞاد ا

 لإٔ هٟٞ اُزغبرة ث٤ٖ عغ٤ٔبرٜب ػؼ٤لخ ٗغج٤ًب ٝأُغبكبد اُج٤ئ٤خ ث٤ٖ عغ٤ٔبرٜب ًج٤شح ٗغج٤ب .

 

 

 

 

 

 

 

 

Rasion  Cause  

A gaseous substance has no fixed shape and is 

able to flow, taking the shape of its container 

The forces of attraction between the 

particles are very weak. 

أُبدح اُـبص٣خ ٤ُظ ُٜب شٌَ صبثذ ٝرٌٕٞ هبثِخ ُلًٗغ٤بة ٝرأخز شٌَ الإٗبء 

 اُؾبٟٝ ُٜب

 هٟٞ اُزغبرة ث٤ٖ اُغغ٤ٔبد ػؼ٤لخ عذا.

 

A gaseous substance has no fixed volume, is 

compressible, - takes the shape of its container. 

The distances between the particles are 

very large. 

أُبدح اُـبص٣خ ٤ُظ ُٜب ؽغْ صبثذ ٝرٌٕٞ هبثِخ ُلًٗؼـبؽ ٝرأخز شٌَ 

 الإٗبء اُؾبٟٝ ُٜب

 أُغبكبد اُج٤٘٤خ ث٤ٖ اُغغ٤ٔبد ًج٤شح عذا.

Diffusion through a gaseous substance is very 

rapid 

The particles move randomly and 

freely in all directions. 

رزؾشى اُغغ٤ٔبد ثطش٣وخ ػشٞائ٤خ ٝثؾش٣خ ربٓخ ك٢ ع٤ٔغ  الاٗزشبس خلًٍ أُبدح اُـبص٣خ ٣ٌٕٞ عش٣غ عذا

 الارغبٛبد

  Behavior and Properties of gaseous ٚخظبئض اٌّٛاد اٌغبص٠خ عٍٛن
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 Gaseous substances have no definite shape or volume.  G.R.  
 أُٞاد اُـبص٣خ ٤ُظ ُٜب شٌَ أٝ ؽغْ ٓؾذد٣ٖ. ػَِ ؟

Because the forces of attraction between their particles are very weak, and the 

distances between them are very large. 
 لإٔ هٟٞ اُزغبرة ث٤ٖ عغ٤ٔبرٜب ػؼ٤لخ عذا، ٝأُغبكبد اُج٤٘٤خ ث٤ٜ٘ب ًج٤شح عذا

reduces the Compression of gases  

distances between their particles, which 

leads to a decrease in the volume of the gas, 

without changing the size of the particles 

 

  

 

:Brownian Motion  

Random movement in all directions of relatively large particles suspended in a 

fluid as a result of their continuous collision with the particles of the fluid. 
 اُؾشًخ اُؼشٞائ٤خ ك٢ ع٤ٔغ الارغبٛبد ُِغض٣ئبد اٌُج٤شح ٗغج٤ب أُؼِوخ ك٢ ٓبئغ ٗز٤غخ ُزظبدٜٓب أُغزٔش ٓغ عض٣ئبد أُبئغ. اُؾشًخ اُجشا٤ٗٝخ

  

Its Discovery 

In 1827, the scientist Brown discovered that pollen  

grains suspended in water are in a state of continuous 

random motion in all directions. This motion was 

named Brownian motion after the scientist Brown. 
إٔ ؽجٞة اُِوبػ أُؼِوخ ك٢ أُبء ، رٌٕٞ ك٢ ؽبُخ  1827اًزشق اُؼبُْ ثشإٝ ػبّ  اًزشبكٜب :

٤خ ٗغجخ إ٠ُ ؽشًخ ػشٞائ٤خ ٓغزٔشح ك٢ ع٤ٔغ الارغبٛبد ٝع٤ٔذ ٛزٙ اُؾشًخ ثبُؾشًخ اُجشاٝٗ

 اُؼبُْ ثشإٝ.

 Its Cause 

Collision between the particles of a liquid or gas and the  

relatively large particles present in it, such as pollen 

grains in water or dust in the air, which leads to the 

random movement of the pollen or dust grains in all 

directions. 
اُزظبدّ ث٤ٖ عض٣ئبد أُبئغ اُغبئَ أٝ اُـبص ٝاُغض٣ئبد اٌُج٤شح ٗغج٤ب  ٙ عجت ؽذٝصٜب :

أُٞعٞدح ك٤ٚ ًؾجٞة اُِوبػ ك٢ أُبء أٝ اُـجبس ك٢ اُٜٞاء، ٓٔب ٣ؤدٟ إ٠ُ ؽشًخ ؽجٞة اُِوبػ 

 أٝ اُـجبس ثشٌَ ػشٞائ٢ ك٢ ع٤ٔغ الارغبٛبد.

 
  
  

  

 

 

 

 Brownian Motion اُؾشًخ اُجشا٤ٗٝخ
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Gaseous Liquid Solid  

The reason for the -3

spread of smoke from a 

candle wick in the air  

dissolving a quantity  -2

of table salt in water  

f ficulty oThe dif-1

 breaking a piece of rock 

 طؼٞثخ ًغش هطؼخ ٖٓ اُظخش؛  -1 إراثخ ٤ًٔخ ٖٓ ِٓؼ اُطؼبّ ك٢ أُبء -٢ عجت اٗزشبس دخبٕ كز٤َ اُشٔؼخ ك٢ اُٜٞاء -٣

Because air is a gas, and 

its particles are 

separated and move 

freely and quickly, 

allowing smoke (which 

is a gaseous substance or 

small particles) to spread 

quickly in all directions 

Because water is a liquid 

substance, and its 

particles can penetrate 

between the salt 

particles and break the 

bonds between its 

molecules, leading to 

dissolution 

Because it is a solid 

substance, and its 

particles are bound by 

very strong attractive 

forces, and the distances 

between them are small, 

and they only move 

لإٔ اُٜٞاء ؿبص، ٝعض٣ئبرٚ ٓ٘لظِخ ٝرزؾشى 

ثؾش٣خ ٝعشػخ، ٓٔب ٣غٔؼ ُِذخبٕ )ٝٛٞ ٓبدح 

ؿبص٣خ أٝ عض٣ئبد طـ٤شح( ثبلاٗزشبس ثغشػخ 

 ك٢ ع٤ٔغ الارغبٛبد

لإٔ أُبء ٓبدح عبئِخ، ٝرغزط٤غ عض٣ئبرٚ اخزشام 

عض٣ئبد أُِؼ ًٝغش اُشٝاثؾ ث٤ٜ٘ب، ٓٔب ٣ؤد١ 

 إ٠ُ رٝثبٜٗب.

ئبرٜب ٓزشاثطخ ثوٟٞ رغبرة لأٜٗب ٓبدح طِجخ، ٝعض٣

 كوؾه٣ٞخ عذاً، ٝأُغبكبد ث٤ٜ٘ب طـ٤شح،  رزؾشى 

Gaseous Liquid Solid     

Very weak  Relatively weak  Very strong Attraction force 

between molecules 

It has an irregular 

shape (ttakes the 

shape of its container 

and is able to flow). 

It has an irregular 

shape (, takes the 

shape of its container 

and is able to flow). 

It has a fixed shape but 

does not take the shape 

of its container and is 

not able to flow  

Behavior resulting 

from the property 

Very large Relatively large Very small The distances 

between them 

They have an 

inconstant volume 

and are compressible 

They have a constant 

volume and are 

incompressible 

They have a constant 

volume and are 

incompressible 

Behavior resulting 

from the property 

The particles move 

freely randomly 

The particles move 

relatively locally  

The particles stay in 

position only 
The movement 

of the particles 

Diffusion through 

them is very fast 

Diffusion through them 

is at an average speed 

Diffusion through 

them is very slow 

Behavior resulting 

from the property 
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 Plasma State 
Plasma State 

The fourth state of matter, in which gases exist - in the form of a mixture of 

positively charged ions and negatively charged free electrons. 
 ػ٠ِ ٤ٛئخ خ٤ِؾ ٖٓ أ٣ٞٗبد ٓٞعجخ اُشؾ٘خ ٝاٌُزشٝٗبد ؽشح عبُجخ.-اُؾبُخ اُشاثؼخ ُِٔبدح ٝاُز٢ رٌٕٞ ك٤ٜب اُـبصاد  ؽبُخ اُجلًصٓب

 

When gases are heated very intensely (thousands or millions of degrees), they 

ionize, i.e., they turn into positively charged ions and negatively charged free 

electrons. This state is known as plasma, and it is considered the fourth state of 

matter  
بُجخ ػ٘ذ اُزغخ٤ٖ اُشذ٣ذ عذا ُِـبصاد )آلاف أٝ ٓل٤٣ًٖ دسعبد اُؾشاسح( كئٜٗب رزأ٣ٖ ، أٟ رزؾٍٞ إ٠ُ أ٣ٞٗبد ٓٞعجخ اُشؾ٘خ ٝاٌُزشٝٗبد ؽشح ع

 شف ٛزٙ اُؾبُخ ثبُجلًصٓب ٢ٛٝ رؼذ اُؾبُخ اُشاثؼخ ٖٓ ؽبلاد أُبدح.اُشؾ٘خ ٝرؼ

 

 

 

 

 

 
 

  Characteristics of the plasma stateؽبُخ اُجلًصٓب ٤ٔٓضاد

 Its high electrical conductivity اٌُٜشث٤خ أُشرلؼخ رٞط٤ِ٤زٜب

 Forms of its existenceرٞاعذٛب  طٞس

1-Matter in outer space exists in the plasma state, 

such as in the sun, stars, and cosmic nebulae 

2-Lightning              3-Aurora Borealis 
 ك٢ اُلؼبء اُخبسع٠ رٞعذ ك٠ ؽبُخ اُجلًصٓب، ًٔب ك٢ اُشٔظ ٝاُ٘غّٞ ٝاُغذ٣ْ ا٠ٌُٗٞ. أُبدح( 1

 ( اُجشم.2

  )( اُشلن اُوطج٢ )الأٝسٝسا3

icationTechnological Appl 

is used in air conditioning systems The plasma state 
gases are passed , as to improve indoor air quality

through a high electric field to convert their atoms 

into positively charged ions and negatively charged 

break down  The charged gas ions work to electrons.

harmful air pollutant molecules, germs, and viruses, 

which leads to cleaner airThe result   
ٜب إ٠ُ أ٣ٞٗبد ٣زْ اعزخذاّ ؽبُخ اُجلًصٓب ك٢ أٗظٔخ ر٤٤ٌق اُٜٞاء ُزؾغ٤ٖ عٞدح اُٜٞاء اُذاخ٢ِ، ؽ٤ش رٔش اُـبصاد ػجش ٓغبٍ ًٜشثبئ٢ ػب٢ُ ُزؾ٣َٞ رسار

ُل٤شٝعبد، ٓٔب ٣ؤد١ إ٠ُ ٓٞعجخ اُشؾ٘خ ٝإٌُزشٝٗبد عبُجخ اُشؾ٘خ. رؼَٔ أ٣ٞٗبد اُـبص أُشؾٞٗخ ػ٠ِ رٌغ٤ش عض٣ئبد أُِٞصبد اُؼبسح ُِٜٞاء ٝاُغشاص٤ْ ٝا

 ٛٞاء أٗظق.

 

Plasma State 
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 Lesson (1) Unit One, 

 Scientific term Write  -1 

1-Everything that has mass and occupies space (…………………….) 

  2-Materials that have the ability to flow and take the shape of their containing 

container (…………………….) 

3-The ability of fluids to flow easily (…………………….) 

  4-The possibility of reducing the volume of gases when the pressure exerted on 

them increases (…………………….) 

5-The movement of particles of matter from an area of high concentration to an 

area of low concentration (…………………….) 

6-The random movement in all directions of relatively large molecules suspended 

in a fluid as a result of their continuous collision with the fluid particles 

(…………………….) 

7-The fourth state of matter (…………………….) 

8-The state in which gases are a mixture of positively charged ions and negatively 

charged free electrons (…………………….) 

Complete the following sentences with appropriate words-2 
1-……….Materials can flow and be compressed, while ……….materials can flow and 

are incompressible 

 2-Diffusion through……… is very fast, while diffusion through……. the medium is 

very slow 

3-The speed of diffusion of the particles of matter depends on……….. the medium and 

 …………..particles 

 4-The theory…………. succeeded in explaining much of the behavior of matter 

5-The particles of a one material is…… But they …… from one material to another 

6-The particles of matter have …………energy. Due to their constant movement, they 

have energy. Due to the forces of attraction 

7-The distances between iron molecules are …………., while the distances between 

hydrogen molecules are………….,   

 8- The attractive forces between particles are greatest in materials………….,   

and almost non-existent in………….,  materials 

9- The …………..scientist discovered the random movement of particles suspended in 

fluids, which is known as………….. 

10-Brownian motion occurs as a result of collisions between………..and……… 

11-When gases pass through a high electric field, their atoms turn into…….. 

12-Most of the matter in outer space exists in a …….state of……. as in 

13-In air conditioning systems, charged gas ions act on……….. harmful air pollutant 

molecules which makes the air……….. 

 

Objective questions 
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 words the underlined Correct-3 
densityThe flow of liquids varies according to their -1 

e the volume of does not change, whil gasWhen flow occurs, the volume of the -2

change solidthe  

do not have a definite shape or volume Liquids -3 

have the ability to flow but not the ability to be compressed Solids-4 
to the speed of diffusion through gases equalThe speed of diffusion through solids is -5 

  to the spacing between  equalng between the particles of liquids is The spaci-6

the particles of gases 

move randomly, known as Brownian motion solidsParticles suspended in -7 

 4-Put (√ ) and (X) and correct the wrong  
1-The mass of matter is a variable quantity from one place to another  (    ) 

2-Solids and liquids are called fluids  (    ) 

3-The shape of a fluid changes depending on the shape of the path it moves in (  )  

4-The ability of fluids to flow increases with increasing viscosity 

5-The speed of diffusion increases with increasing temperature of the diffusion 

medium  (  ) 

6-The speed of diffusion of H2 gas differs from the speed of diffusion of O2 gas(  ) 

7-The particles of a single substance are different from each other(  ) 

8-The spacing between the particles of a substance varies depending on its 

physical state(  ) 

9-The particles of a substance are in a state of constant motion (  )           (  ) 

10-The forces of attraction between the particles of solids are almost nonexistent 

11-The forces of attraction between water molecules are weak, while between air 

molecules they are minimal(  ) 

12-The movement of particles in gaseous materials is limited(  ) 

13-Environmental distances in the case of liquids are considered intermediate 

between solids and gases(  ) 

14-The materials that make up the sun and stars are found in the gaseous state(  ) 

2.Choose the correct answer:  
except Each of the following is a substance, -1 

 

 

 

 

able-Which of the following substances are flow-2 

a. Wood and oil    b. Wood and iron     c. Water and oxygen    d. Iron and air 
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 Which of the following materials are considered fluids -3 

a. Ice and liquid water            b. Iron and water vapor   

                       d. Water vapor and liquid water c. Oil and iron 

Which of the following has a definite shape-4 

 a. Air        b. Oil           c. Ice             d. Water 

with air, The opposite figure shows a long balloon inflated -5

shaped like a dog 
  

ich of the following can be concluded about airWh 

a. It has no mass                       b. It has a definite volume 

 c. It has no definite shape       d. It does not occupy space 

A solid is characterized by-6  

a. It has no fixed volume or shape              

b. It has a fixed volume and shape 

c. it has a fixed shape and a non-fixed volume 

d. It has a fixed volume and a non-fixed shape 

From the flow chart opposite -7  

) expressC), (B), (AWhat do ( 

 

 

 

 

 

 

 
  

 

   uids is that both of them(8) The common property between solids and liq 

a. Fixed size volume               b. flow-able     c. Fixed shape        d. Compressible 

Both water and air have their own-9 

a. Mass      b. Specific shape      c. specific volume       c. The same particles 

  atter meansCompression of m-10 

a. Transform it from one state to another           b. changes in mass 

c. reduce its volume                               d.  Change in the volume of its particles 

 (11) In the opposite figure     

Y) ( Which of the following represents both (X) and 

a. (X) Air (X) Water         b. (X) Water (X) Air 

c. (X) Sand (X) Water       d. (X) Air (X) Air 
   

 

Matter 
Does it have 

Definite shape 

 

(A) yes 

No 

Does it have 

Definite shape 

 

(B) 

 

yes 

No 

(C) 

 

(C) (B) (A) Choice  

Honey Air Sand a 

Ice Sand Oil b 

Air Honey Sand c 

Oil Air Ice d 
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In the opposite figure-12 

When the piston is pressed, the volume of the 

substance (X) does not change Which of the 

)ce (Xfollowing represents the substan. 

 a. A liquid substance, because it does not have a definite volume 

 b. A liquid substance, because it has a definite volume 

c. A gaseous substance, because it cannot be compressed 

d. A gaseous substance, because it can be compressed 

The piston does not  site figureIn the oppo-13

Because the sand move when pressed 

a. has an indefinite shape           b. is non-flow-able 

c. has an indefinite volume       d. is incompressible 

gh The movement of particles of a substance at great speed from an area of hi-14

represents the processconcentration to another area of lower concentration  

a. Liquid melting                                       b.  Solid melting 

c. Diffusion of a substance in a liquid       d. Diffusion of a substance in a gas 

er cannot be seen with the naked eye because they areParticles of matt-15 

a. Very small         b. Vibrate         c. Move freely      d. Move randomly 

   Why does water flow from a full cup to the brim when ice cubes are -16

Because added to it 

a. Ice has a definite volume                 b. Ice has an indefinite shape 

c. Water has an indefinite volume       d. Water exists in different states 

except(17) All of the following are true regarding the particle theory of matter,   

a. The particles of solid matter are subject to a force of attraction between them 

b. The particles of gases move randomly in straight lines 

c. The particles of liquid matter have spaces between them 

d. The particles of any material that can be seen with the naked eye 

because It is difficult to bend an iron rod-18 

a. Its compressibility                      b. Its ability to flow 

c. The lack of spaces between its molecules 

d. The intensity of the attractive forces between its molecules  

ecular What happens to a piece of material when the spaces between the mol -19

structures of its particles increase 

 a. Only its volume changes                    b. Only its shape changes 

c. Both its volume and shape change      d. Neither its size nor shape changes 

excepterties, Liquid materials are characterized by the following prop -20 

Its molecules move in Brownian motion.a 
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 b. The molecules diffuse through it at an average speed  

c. It takes the shape of its container.               d. compressibility   

 ressibleGases diffuse throughout the available space because they are comp-21 

a. The forces of attraction between their molecules are very strong 

b. The forces of attraction between their molecules are almost non-existent  

c. The distances between their molecules are relatively large 

d. The distances between their molecules are as smallest 

The distances between them are as large as possible between molecules-22  

a. Iron               b. oxygen             c. water           d. oil 

The movement of gas molecules is-23 

a. circular             b. vibrational             c. random       d. wavelike 

When comparing water molecules to oxygen molecules, water molecules are -24 
a. slower and further from each other      b. faster and closer together than each other  

c. slower and closer together than each other    d. faster and further from each other 

Which of the following represents the correct arrangement of substances, -25

their particles according to the forces of attraction between 

a. Oil < oxygen) < wood             b. Wood < oxygen< oil 
c. Oxygen < wood< oil              d.  Oxygen < oil < wood 

Which of the following is true-26 
The movement of its 

molecules are completely 

free 

The attraction  forces 

between its molecules are 

very large 

Its volume is fixed 

and its shape is not 

fixed 

Choice  

Oil  Oxygen Carbon dioxide a 

Water vapour Alcohol Aluminum b 

Alcohol Iron Oil c 

Oxygen Ice Alcohol d 

From the opposite figure: What is the reason for -27

the movement of a pollen grain suspended in still  

water in this way 

a. It is a self-moving living cell  

b. It is affected by successive collisions with water molecules 

 c. The density of its matter is greater than the density of water 

d. The density of its matter is less than the density of water 

  word (or phrase) from the following,  oddthe .Choose 3 
1-Oil / Alcohol / Water / Carbon dioxide 

2-Oxygen / Hydrogen / Ammonia / Wood  

3-Flowable / Compressible / Slow to diffuse / No definite shape 

4-  Has a fixed volume / Flowable / Incompressible / Has a fixed shape  
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 5-Its particles move in a vibratory motion / The forces of attraction between its 

particles are as great as possible / The distances between its particles are as small 

as possible / Non-diffusionable 

 

 

 What is meant by each of-1 

1-Matter                    2-Fluid  

3-Flow                      5-Compressibility 

5-Diffusion               6-Brownian motion 

7- Plasma state 

Give reasons for the following-2 
 1- Naming liquids and gases as fluids   

………………………………………………………………………………. 

 2- The difference between the flow rate of honey and the flow rate of water 

………………………………………………………………………………. 

3- Solids have a definite shape and volume 

………………………………………………………………………………. 

 4- Liquids have an indefinite shape and a definite volume 

………………………………………………………………………………. 

5-Gaseous substances have neither a definite shape nor a definite volume 

………………………………………………………………………………. 

6-The ability of gaseous substances to compressibility    

……………………………………………………………………………….  

7-The spread of perfume in the room when the perfume bottle is left open 

………………………………………………………………………………. 

8-Water gradually turns purple when a potassium permanganate crystal is placed 

in it 

………………………………………………………………………………. 

9-Gases have a great ability to diffuse 

………………………………………………………………………………. 

10-A solid retains its shape regardless of the shape of its container, while a liquid 

takes the shape of its container 

………………………………………………………………………………. 

11-It is easy to divide a quantity of water into small parts 

………………………………………………………………………………. 

12-It is difficult to break a piece of rock 

………………………………………………………………………………. 

Essay Questions 
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 13-The solubility of table salt in water 

………………………………………………………………………………. 

14-The diffusion of a candle in air 

………………………………………………………………………………. 

What do you notice when-3 
1- Pressing the plunger of a closed syringe with a quantity of air   

………………………………………………………………………………. 

2-Pressing a closed empty plastic bottle 

………………………………………………………………………………. 

3-Adding a few crystals of potassium permanganate to a beaker containing a 

quantity of water 

………………………………………………………………………………. 

3-Opening a bottle of ammonia in a corner of a room 

………………………………………………………………………………. 

5-Stirring a spoonful of sugar into a cup of water 

………………………………………………………………………………. 

6-Extreme heating of gases in research laboratories 

………………………………………………………………………………. 

Compare each of-4 
1-Solid, liquid, and gaseous substances in terms of: flowability, compressibility, 

and diffusibility 

2-Iron, oil, and oxygen in terms of: change in shape when the container is 

changed, change in volume when compressed 

3-Ice, water, and water vapor in terms of: particle movement, distances between 

them, and forces of attraction between particles 
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 رغ١ش اٌؾبٌخ اٌف١ض٠بئ١خ ٌٍّبدح 

 

 

  
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
, 1)When a substance in one of its states gains thermal energy

the kinetic energy of its particles increases  

 Its temperature rises, and vice versa. 
 فزشرفغ دسعخ ؽشاسرٙب، ٚاٌؼىظ طؾ١ؼ اٌّبدح فٟ أؽذ ؽبلارٙب ؽبلخ ؽشاس٠خ، رضداد ؽبلخ ؽشوخ عغ١ّبرٙبػٕذ اوزغبة (1

its , 2)As the liquid continues to gain more thermal energy

temperature gradually rises until it reaches the boiling point. 
 .ؽشاسرٙب رذس٠غ١ب ؽزٝ رظً إٌٝ دسعخ اٌغ١ٍبْ ٠ذ ِٓ اٌطبلخ اٌؾشاس٠خ ، رشرفغ دسعخػٕذ اعزّشاس اوزغبة اٌّبدح اٌغبئٍخ ٌٍّض(2

its temperature gradually , continues to lose thermal energy 3)As the liquid substance

decreases until it reaches the freezing point. 
  ؽزٝ رظً إٌٝ دسعخ اٌزغّذ اس٠خ، رٕخفغ دسعخ ؽشاسرٙب رذس٠غ١بػٕذ اعزّشاس فمذ اٌّبدح اٌغبئٍخ ٌٍطبلخ اٌؾش(3

as the  ,the temperature remains constant4)During the processes of melting and boiling, 

absorbed thermal energy weakens the attractive forces between the particles 

(molecules) of the substance. 
   .اٌؾشاس٠خ اٌّّزظخ ػٍٝ إػؼبف لٜٛ اٌزغبرة ث١ٓ عغ١ّبد ) عض٠ئبد ( اٌّبدح صٕبء ػ١ٍّزٟ الأظٙبس ٚ اٌغ١ٍبْ ، رظً دسعخ اٌؾشاسح صبثزخ ، ؽ١ش رؼًّ اٌطبلخأ( 4

*The following diagram shows what happens to water in its 

three states when it gains thermal energy: 
 ٢ ٣ٞػؼ ٓب ٣ؾذس ُِٔبء ثؾبلارٚ اُضلًس ػ٘ذ اًزغبة ؽبهخ ؽشاس٣خ أُخطؾ اُزبُ  

 

Give reason  

1) When ice gains a 

quantity of thermal energy, 

the kinetic energy of its 

particles increases, leading 

to an increase in the 

temperature of the ice. 
ػٕذ اوزغبة اٌضٍظ و١ّخ ِٓ اٌطبلخ اٌؾشاس٠خ 

د ؽبلخ ؽشوخ عغ١ّبرٗ . ِّب ٠ؤدٜ إٌٝ سفغ رضدا

 دسعخ ؽشاسح اٌضٍظ

 

2)The force of attraction 

between the particles 

weakens, and at the melting 

point )0°C(, the ice turns 

into water, and the 

temperature of the ice and 

water remains constant until 

they melt completely. 
رؼؼف لٛح اٌزغبرة ث١ٓ اٌغغ١ّبد، ٚػٕذ دسعخ 

٠زؾٛي اٌضٍظ إٌٝ ِبء ٚرظً دسعخ  )C°1(الأظٙبس

 ٚاٌّبء ؽزٝ رّبَ الأظٙبس اٌؾشاسح صبثزخ ٌٍضٍظ

*With the continued gaining 

of more thermal energy 
 ِغ اعزّشاس اوزغبة اٌّض٠ذ ِٓ اٌطبلخ اٌؾشاس٠خ
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*With the continued gaining 

of more thermal energy 
 ِغ اعزّشاس اوزغبة اٌّض٠ذ ِٓ اٌطبلخ اٌؾشاس٠خ

 

3) The kinetic energy of the 

water particles increases, 

leading to a gradual increase 

in the temperature of the water 

until it reaches the boiling 

point )100°C(.
رضداد ؽبلخ ؽشوخ عغ١ّبد اٌّبء ِّب ٠ؤدٜ إٌٝ 

اسرفبع دسعخ ؽشاسح اٌّبء رذس٠غ١ب ؽزٝ رظً 

    )C°111(إٌٝ دسعخ اٌغ١ٍبْ

 

4)The forces of attraction 

between the particles 

weaken, and the temperature 

of water and steam remains 

constant at )100°C( until the 

evaporation process is 

complete 
٠ضداد ػؼف لٛی اٌزغبرة ث١ٓ اٌغغ١ّبد ٚرظً 

( C°111دسعخ اٌؾشاسح صبثزخ ٌٍّبء ٚاٌجخبس ػٕذ )

 ؽزٝ رّبَ ػ١ٍّخ اٌزجخش

In general, it is noted that 
 ٝثشٌَ ػبّ ٣لًؽع إٔ
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 Identify the symbol for each of the two processes in which the energy of the particles 

of the substance increases. 
          (X)                   (W)      

          
           (Z)                 (Y)          

 

A: The increase in the energy of the particles leads to an increase in the temperature of 

ling (evaporation)and boi both ice and water, as occurs in the processes of melting 

*The energy of the particles increases in both processes (Z), (Y). 

 

 

 

 

 

 

 
 

Graphical representation of the heating curve of the substance under certain 

conditions 

Analysis of the graph data: 

Period - Analysis 

AB 

 

1)An increase in temperature occurs from: A to B 

2)The substance is in the solid state. 
 رٌٕٞ أُبدح ك٢ اُؾبُخ اُظِجخ

3)The particles of the solid substance vibrate more in position, 

 as a result of gaining thermal energy , Which leads to an  

increase in its kinetic energy. 
 ٝٛٞ ٓب ٣ؤدٟ إ٠ُ ص٣بدح ؽبهخ ؽشًزٜب ض عغ٤ٔبد أُبدح اُظِجخ أًضش ك٠ ٓٞػؼٜب ، ٗز٤غخ اًزغبة اُطبهخ اُؾشاس٣خرٜز

BC 

 

1)No change in temperature occurs from: B to C, because the absorbed 

thermal energy is consumed in weakening the forces of attraction between 

the particles of the solid until it completely transforms into  the liquid state. 

لإٔ اُطبهخ اُؾشاس٣خ أُٔزظخ رغزِٜي ك٢ إػؼبف هٟٞ اُزغبرة ث٤ٖ عغ٤ٔبد أُبدح  ، C: B  لا ٣ؾذس رـ٤ش ك٢ دسعخ اُؾشاسح ٖٓ .

 .اُظِجخ ؽز٠ رزؾٍٞ ثبٌُبَٓ إ٠ُ اُؾبُخ اُغبئِخ

2)The substance is in both the solid and liquid states. 

3) Point B or C represents the melting point of the substance. 

C D  1) A rise in temperature occurs from: C: D 

2) The substance is in the liquid state. 

3) The speed of the particles of the liquid substance increases, as a result of 

gaining thermal energy which leads to an increase in their kinetic energy. 

DE 1) No change in temperature occurs from D:E , because the absorbed 

Ice Water 
        

Water vapor 
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 thermal energy is consumed in weakening the attractive forces between the 

particles of the liquid substance until it completely transforms into the 

gaseous state. 
 لا ٣ؾذس رـ٤ش ك٢ دسعخ اُؾشاسح ٖٓ : ، لإٔ اُطبهخ اُؾشاس٣خ أُٔزظخ رغزِٜي ك٢ إػؼبف .

 .هٟٞ اُزغبرة ث٤ٖ عغ٤ٔبد أُبدح اُغبئِخ ؽز٠ رزؾٍٞ ثبٌُبَٓ إ٠ُ اُؾبُخ اُـبص٣خ

2)The substance is in both the liquid and gaseous states. 
 .رٌٕٞ أُبدح ك٢ اُؾبُز٤ٖ اُغبئِخ ٝاُـبص٣خ

3)Point (D) represents the boiling point of the substance. 

EF 1)A rise in temperature occurs from: 

2)The substance is in the gaseous state. 

3) The speed of the particles of the gaseous substance increases, as a result 

of gaining thermal energy which leads to an increase in their kinetic energy. 

Application 

Graphical representation of the heating curve of water in its three basic states 

under certain conditions: 

 

 

 

 

 

 

 

 

 

 

 

 

 
 (10) The graph opposite shows the heating  

curve of a solid (X): 

1)What is the approximate temperature  

at which a change in state of matter occurs? 

A) -30°C        B)-10°C         C)0°C           D)18°C 

 (2) What happens to the kinetic energy of the particles of the substance (X) in the interval 

BC?    With an explanation. 

 (C) (1). The substance is in the solid state from -40°C to -10°C, and in the liquid state from -

10°C to 30°C. 

A change in state of matter occurs at a temperature of 100°C.Therefore, the correct choice is B 

 (2) The kinetic energy of the particles of the substance (X) does not change during the 

interval BC, because there is no change in temperature. 
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  (2) The table opposite shows the boiling and melting points of the three pure substances (Y), 

(X), (Z). 

State the physical states of these substances at 100 °C  With explanation. 

Substance (X) Y Z Z 

 boiling points  84 °C 125 °C 315  °C 

melting points   5 °C     25 °C 102  °C 
 

 Because : Substance (X) melting and boiling points less than 100 °C    

  So  :   Substance (X) is in the gaseous state. 

Because Substance (Y) melting point is less than 100 °C     and its boiling point is 

greater than 100 °C 

So  Substance (Y) is in the liquid state. 

Because Substance (Z) melting and boiling points greater than 100 °C 

So Substance (Z) is in the solid state. 

 

 

 

 

 

 

 

 

 

 

Every pure substance has two fixed values for the melting and boiling points at 

normal atmospheric pressure.  

 ٌَُ ٓبدح ٗو٤خ ه٤ٔز٤ٖ صبثزز٤ٖ ُذسعز٠ الاٗظٜبس ٝاُـ٤ِبٕ ػ٘ذ اُؼـؾ اُغٟٞ أُؼزبد 

These values are affected by several factors, including: 

1) Atmospheric pressure      2)Degree of purity of matter 
 : ( دسعخ ٗوبء أُبدح    2   اُؼـؾ اُغ١ٞ (1 ٝرزأصش ٛبر٤ٖ اُو٤ٔز٤ٖ ثؼذح ػٞآَ ، ٜٓ٘ب

points boiling and meltingand  Atmospheric pressure1)The relation between  
 اُؼلًهخ ث٤ٖ اُؼـؾ اُغٟٞ ٝ دسعز٠ الاٗظٜبس ٝاُـ٤ِبٕ

 

A)At sea level the atmospheric pressure is 

 -, in which :normal atmospheric pressure  
  اُؼـؾ اُغ١ٞ أُؼزبد، ٝػ٘ذٙ رٌٕٞٛٞػ٘ذ ٓغزٟٞ عطؼ اُجؾش ػـؾ اُٜٞاء اُغٟٞ 

1) Melting point of ice  0°C                           

2) Boiling point of water  100 °C 
B)As we move above the sea level 

decreaseatmospheric pressure  surface  

The factors Affecting the Melting and Boiling Points of Substances? 
 ٜبس ٝؿ٤ِبٕ أُٞاداُؼٞآَ أُؤصشح ػ٠ِ دسعز٢ اٗظ

1) The relation between Atmospheric pressure and melting and boiling points 
 اُؼلًهخ ث٤ٖ اُؼـؾ اُغٟٞ ٝ دسعز٠ الاٗظٜبس ٝاُـ٤ِبٕ
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  ٣ٝزشرت ػ٠ِ رُي ًِٔب اسرلؼ٘ب لأػ٠ِ كٞم ٓغزٟٞ عطؼ اُجؾش ٣٘خلغ اُؼـؾ اُغٟٞ ػٖ اُؼـؾ اُغٟٞ أُؼزبد 

height 300 mfor each 1 °C  , by  100 °Ct tha decrease boiling point1)  So that  
                  .اسرلبع 300روش٣جب ٌَُ  I°C ؽ٤ش ر٘خلغ دسعخ اُؾشاسح ؽٞا٠ُ 100اٗخلبع دسعخ ؿ٤ِبٕ أُبء ػٖ                                         .

and vice versa  °Cice than 0of  melting point ncreaseI 2) 
 ٝاُؼٌظ طؾ٤ؼ 0 خ اٗظٜبس اُغ٤ِذ ) رغٔذ أُبء( ػٖاسرلبع دسع 

 

-Application : 

1)The decrease of atmospheric 

pressure in mountain areas causes 

decrease of the boiling point of pure 

water than 100 °C 

2)As the height increase boiling 

point decrease. 
 

 

Question? Answer) 

What is the boiling point of water at the highest peak in the Alps, which is  Q:

approximately 4800? 

The temperature decreases by 1 for every 300 degrees of altitude. 

... The amount of temperature decrease =  
    

   
      =   16  °C 

... The boiling point of water at the highest peak in the Alps - 100 - 16 = 84°C 
 

  

 potTechnological Application: The Pressure  
     ( رطج٤ن رٌُ٘ٞٞع٢ )ؽِخ اُؼـؾ

  Its Importanceأ٤ٔٛزٚ

- Cooking food in less time compared to cooking in a regular pot to save fuel energy  .   
 .ؽ٢ٜ اُطؼبّ ك٢ صٖٓ أهَ ٓوبسٗخ ثبُط٠ٜ ك٠ اُوذس أُؼزبد ُزٞك٤ش اُٞهٞد )اُطبهخ                      

   It WorksHowكٌشح ػِٔٚ

Trapping water vapor inside during the cooking process, which leads to an 

increase in pressure and thus raising the boiling point of water above 100. This 

reduces the cooking time and helps save fuel. 
. ٝٛٞ ٓب ٣وَِ ٖٓ صٖٓ  100ؤدٟ إ٠ُ ص٣بدح اُؼـؾ ٝثبُزب٢ُ اسرلبع دسعخ ؿ٤ِبٕ أُبء ػٖ ؽجظ ثخبس أُبء داخِٚ أص٘بء ػ٤ِٔخ اُط٢ٜ، ٓٔب ٣

 ؽ٢ٜ اُطؼبّ ٣ٝغبػذ ػ٠ِ رٞك٤ش اُٞهٞد

 

 

 

 

 

                                                                           

  

Application :- 
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  Mathematical understanding:بػ١برٟفُٙ س٠:  

The amount of elevation in the boiling point of a solution and the depression in its 

freezing point depend on its concentration. 
 .٣زٞهق ٓوذاس الاسرلبع ك٢ دسعخ ؿ٤ِبٕ أُؾٍِٞ، ٝالاٗخلبع ك٢ دسعخ رغٔذٙ ػ٠ِ رش٤ًضٙ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                              

*Boiling point rise and freezing point fall when glucose is dissolved in distilled 

water. 
 اسرلبع دسعخ اُـ٤ِبٕ ٝاٗخلبع دسعخ اُزغٔذ ػ٘ذ إراثخ عٌش اُغًِٞٞص ك٢ أُبء أُوطش

            

2 - The relationship between the purity of a substance and its boiling and 

freezing points (melting) 
   )اٌؼلالخ ث١ٓ دسعخ ٔمبء اٌّبدح ٚدسعزٝ اٌغ١ٍبْ ٚاٌزغّذ )الأظٙبس

 

What happens when 

342 of glucose are 

dissolved in 1L of 

distilled water to form 

a solution 
ٖٓ عٌش  342إراثخ   ٓبرا ٣ؾذس ػ٘ذ

ُٔوطش ٖٓ أُبء اُزش  اُغًِٞٞص ك٢

 ٍُز٣ٌٖٞ ٓؾِٞ
   

1-Impurities affect 

the forces of 

attraction between 

particles of the 

pure substance      
رؤصش اُشٞائت   هٟٞ اُزغبرة 

ث٤ٖ عض٣ئبد أُبدح اُ٘و٤خ              ػ٠ِ

اٌّبدح  اٌؼلالخ ث١ٓ دسعخ ٔمبء

2)leading to a 

change in the 

amount of energy 

required to change 

its state 
ٓٔب ٣ؤدٟ إ٠ُ رـ٤ش ٤ًٔخ اُطبهخ 

 اُلًصٓخ ُزـ٤٤ش ؽبُزٜب أُبدح اُ٘و٤خ

                              

4)Therefore, the purity 

of substances is 

checked by comparing 

their boiling or melting 

points to their constant  

values when they are  

in the pure state 
ٌزا ٠زُ اٌزؾمك ِٓ ِذٜ ٔمبء اٌّٛاد ثّمبسٔخ 

دسعخ غ١ٍبٔٙب أٚ دسعخ أظٙبس٘ب ثبٌم١ُ اٌضبثزخ 

           ٌٙب ٚ٘ٝ فٟ اٌؾبٌخ إٌم١خ
 

3)and thus change 

both its Melting  

and boiling points 
 خًَ ٖٓ دس ع رـ٤ش ٣ٝزجغ رُي

 ٝؿ٤ِبٜٗب ساٗظٜب

The freezing point of the 

solution decreases by 

1.86 °C its freezing point 

 becomes  (-1.86 °C  
ر٘خلغ دسعخ رغٔذ أُؾٍِٞ ثٔوذاس 

1.86 C 

 C-186أ١ رظجؼ دسعخ رغٔذٙ 
 

 

The boiling point increases, 

i.e., it becomes the solution 

by 0.5 C 

its boiling point becomes 

100.5 C 
 رشرلغ دسعخ ؿ٤ِبٕ أ١ رظجؼ

 C 0.5أُؾٍِٞ ثٔوذاس 

 C 100.50دسعخ ؿ٤ِبٗٚ 
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  Evaluation? 
 (1) Complete the blanks of the following statements with appropriate words: 

 (1) When a substance gains thermal energy, the energy of increases…………. its 

particles, leading to a rise…………... 

(2) When atmospheric pressure increases…………., the boiling point of a liquid is  

its ……………….freezing point 

(3) The temperatures of the two states of a substance…………..and………… are the 

same.at the boiling point. 

(4) At normal atmospheric pressure, the boiling point of pure water is... …and its 

melting point is.........  

 

 (B) From the opposite diagram  

         (D)                    (A)       

          

           (C)                    (B)          
Identify the symbols and names of each of the following: 

 (1) Processes that take place by gaining thermal energy. 

…………………………………………………………………………………… 

(2) Processes that take place by losing thermal energy. 

……………………………………………………………………………… 

(1) Correct the underlined part: 

for every 300 mm rise.10°C (1) The boiling point of water decreases by   

.mass(2) The boiling point of a glucose solution depends on its  

substance is very large. liquid y of the molecules of a(3) The kinetic energ  

saucepan helps save energy during cooking normal(4) A  

 (b) From the heating curve shown in the figure opposite: 

 (1) What does temperature (A) indicate? With an 

explanation. 

……………………………………………………… 
  

(2) Determine the state of matter during the period BC 

……………………………………………………………… 

 

 

 

 

 

 

 

 

Ice Water 
        

Water vapor 

Evaluation? 
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1)Condensation of Water Vapor:  

Water vapor in the air condenses into water droplets on the cold outer surface 

of a glass containing ice cubes due to the loss of heat energy. 
 أُبء ٣زٌضق ثخبس ٓبء اُٜٞاء اُغ١ٞ ك٢ طٞسح هطشاد ٓبئ٤خ ػ٠ِ اُغطؼ اُخبسع٢ اُجبسد ٌُٞة صعبع٢ ثٚ هطغ صِظ ٗز٤غخ كوذاٗٚ ؽبهخ ؽشاس٣خ رٌضق ثخبس

 

2)Evaporation of Water 

Water evaporates  into water vapor due to gain of heat energy by heating. 
    ٣زظبػذ أُبء ك٢ طٞسح ثخبس ٓبء ٗز٤غخ اًزغبثٚ ؽبهخ ؽشاس٣خ ثبُزغخ٤ٖٔبء رجخش اُ

  

3)Freezing of Water 

Water freezes in polar regions to become ice. Due to the loss of heat energy. 
  ٣زغٔذ أُبء ك٢ أُ٘بؽن اُوطج٤خ ٤ُظجؼ ع٤ِذا. ٗز٤غخ كوذاٗٚ ؽبهخ ؽشاس٣خ رغٔذ أُبء

 

4)Melting of Ice 

Ice melts in open spaces to become water. Due to the gain of heat energy from 

the surrounding medium. 
 اٗظٜبس اُضِظ                                        ٣٘ظٜش اُضِظ ك٢ الأٓبًٖ أُلزٞؽخ ٤ُظجؼ ٓبءا. ٗز٤غخ اًزغبثٚ ؽبهخ ؽشاس٣خ ٖٓ اُٞعؾ أُؾ٤ؾ

1)Complete 

1)The loss of heat energy by water vapor molecules in the air (cause) leads to 

its condensation into fog, dew, or clouds (result). 
 (                              خكوذإ عض٣ئبد ثخبس أُبء ك٢ اُٜٞاء اُغ١ٞ ُِطبهخ اُؾشاس٣خ )اُغجت( ٣ؤدٟ إ٠ُ رٌضلٚ ك٢ طٞسح ػجبة أٝ ٗذٟ أٝ عؾت )اُ٘ز٤غ

2)Melting and evaporation need heating  

3)Freezing and condensation need cooling 

** It is clear from the above that: 
1) Transformations of matter from one state to another are reversible processes 

2) Water turns into ice upon cooling, and vice versa, ice turns into water by heating.  
                      رؾٞلاد أُبدح ٖٓ اُؾبُخ الأخشٟ ٢ٛ ػ٤ِٔبد اٗؼٌبع٤خ: أُبء ٣زؾٍٞ إ٠ُ صِظ ثبُزجش٣ذ، ٝثبُؼٌظ ٣زؾٍٞ اُضِظ( 1

3) Melting and freezing are reversible processes 
     ػ٤ِٔزبٕ اٗؼٌبع٤زبٕ إٔ الاٗظٜبس ٝاُزغٔذ

4) Water vapor turns into water by condensation, and conversely, water turns 

into water vapor by evaporation. 
 شثخبس أُبء ٣زؾٍٞ ! إ٠ُ ٓبء ثبُزٌضق، ٝثبُؼٌظ ٣زؾٍٞ أُبء إ٠ُ ثخبس ٓبء ثبُزجخ .

5) Evaporation and condensation are reversible processes 

**Important Note  ٓلًؽظخ ٛبٓخ:- 

1) Water transformations from one state to another are considered physical changes 
 رؾٞلاد أُبء ٖٓ ؽبُخ لأخشٟ رؼزجش رـ٤شاد ك٤ض٣بئ٤خ

2)It is not accompanied by a change in the composition of its molecules or the 

formation of new materials.  
        ٣ظؾجٜب رـ٤ش ك٢ رش٤ًت عض٣ئبرٜب أٝ رٌٕٞ ٓٞاد عذ٣ذح لا

*Matter Transformations: Reversible Processes  
                         رؾٞلاد أُبدح ػ٤ِٔبد اٗؼٌبع٤خ

 1) Condensation of Water Vapor:  
 

2)Evaporation of Water 
 

3)Freezing of Water 
 

4)Melting of Ice 
 

   Important Note** -:ٓلًؽظخ ٛبٓخ

 

** It is clear from the above that: 
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 3) When water molecules (H2O) evaporate due to the acquisition of heat, they do 

not turn into hydrogen and oxygen molecules. 
                     إ٠ُ عض٣ئبد ٤ٛذسٝع٤ٖ ٝأًغغ٤ٖ شاسح لا رزؾٍٞػ٘ذ رجخشٛب ثبًزغبة اُؾ   H2Oعض٣ئبد أُبء 

4) Whereas in chemical changes, a change in the composition occurs. The chemist 

of matter changes where a new substance is produced. 
    ئ٢ ؽ٤ش ر٘زظ ٓبدح عذ٣ذحا٤ٔ٤ٌُب .. ث٤٘ٔب ك٢ اُزـ٤شاد ا٤ٔ٤ٌُبئ٤خ ٣ؾذس رـ٤ش ك٢ اُزش٤ًت

 

 

Other reflexive processes in the 

transformation of matter include: 

1)Sublimation            2)Precipitation 
 رشَٔ اُؼ٤ِٔبد الاٗؼٌبع٤خ الأخشٟ ك٢ رؾ٣َٞ أُبدح ٓب ٢ِ٣: 

 ( اُزشع٤ت2( اُزغب٢ٓ 1

1)Sublimation 2 اُزغب٢ٓ)Precipitation  ُزشع٤تا 

 

The process of changing a  Sublimation
substance from the solid state to the gaseous 

state directly without passing through the 

liquid state. 

 
ٓجبششح  ـبص٣خػ٤ِٔخ رؾٍٞ أُبدح ٖٓ اُؾبُخ اُظِجخ إ٠ُ اُؾبُخ اُاُزغب٠ٓ 

 دٕٝ أُشٝس ثبُؾبُخ اُغبئِخ

 

The process of changing a  tationPrecipi

substance from the gaseous state to the solid 

state directly without passing through the 

liquid state. 

 
إ٠ُ اُؾبُخ  ـبص٣خاُ ػ٤ِٔخ رؾٍٞ أُبدح ٖٓ اُؾبُخاُزغبهؾ اٝ اُزشعت 

 اُظِجخ ٓجبششح دٕٝ أُشٝس ثبُؾبُخ اُغبئِخ
 

 -Examples : 

sublimes into iodine vapor on  Solid iodine 1)

heating without passing through the liquid 

state. 
 .رغب٠ٓ ا٤ُٞد اُظِت إ٠ُ ثخبس ٣ٞد ثبُزغخ٤ٖ دٕٝ أُشٝس ثبُؾبُخ اُغبئِخ

 

sublimates when it gains heat Dry ice  2)

energy and the surrounding  environment 
 ضِظ اُغبف ػ٘ذ اًزغبة ؽبهخ ؽشاس٣خ ٖٓ ٝعؾ أُؾ٤ؾرغب٠ٓ اُ

 

Dry ice is carbon dioxide in solid state. 

 

 

 

 

 
Sublimation process 

 -Examples : 
precipitate upon cooling,  Iodine vapors1)

forming solid iodine without passing 

through the liquid state. 
زجش٣ذ ٌٓٞٗخ ا٤ُٞد اُظِت دٕٝ أُشٝس ثبُؾبُخ رغبهؾ أثخشح ا٤ُٞد ثبُ

 .اُغبئِخ
 

on the surfaces of crops  Frost forms 2)

and cars when the temperature of water 

vapor in the air drops below 0°C. 
رٌٕٞ اُظو٤غ ػ٠ِ أعطؼ أُضسٝػبد ٝاُغ٤بساد ػ٘ذ اٗخلبع دسعخ 

 خ٣دسعخ ٓئٞ طلش ٖٓ ء إ٠ُ أهَؽشاسح ثخبس أُبء أُٞعٞد ك٢ اُٜٞا
 

 

 

 
 

Formation of frost 
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Evaporation and Boiling 

How to Dry Wet Clothes Exposed to the Sun 

Even if the temperature does not reach 100 
دسعخ ع٤ِض٣خ100شاسح ا٠ُ  ثبُشؿْ ٖٓ ػذّ ٝطٍٞ دسعخ اُؾ ٤ًق رغق أُلًثظ أُجِِّخ أُؼشػخ لأشؼخ اُشٔظ  

Evaporation Process Boiling Process 

 
 

1-The process of changing a substance from 

the liquid state to the gaseous state at any 

temperature below the boiling point 

2-Occurs to the molecules on the surface of 

the liquid 

3-Carried out by thermal energy derived from 

the surrounding medium or a heat source 

  4-Takes a relatively long period of time  

5- Is not accompanied by the formation of air 

bubbles (gas inside the liquid 

1-The process of a substance changing 

from the liquid state to the gaseous state 

at a specific point, which is the boiling 

point 

2-It occurs to all molecules of the liquid 

3- It is carried out by thermal energy 

derived from a heat source 

4-It takes a relatively short period of 

time 

5-It is accompanied by the formation of 

air bubbles (gas within the liquid) 

( ػ٤ِٔخ رؾٍٞ أُبدح ٖٓ اُؾبُخ اُغبئِخ إ٠ُ اُؾبُخ اُـبص٣خ ػ٘ذ أٟ دسعخ 1)

 ؽشاسح أهَ ٖٓ دسعخ اُـ٤ِبٕ.

 ( رؾذس ُِغض٣ئبد أُٞعٞدح ػ٠ِ عطؼ اُغبئَ .2) 

 ١( رزْ ثٞاعطخ اُطبهخ اُؾشاس٣خ أُغزٔذح ٖٓ اُٞعؾ أُؾ٤ؾ أٝ ٓظذس ؽشاس3) 

 ( رغزـشم كزشح ص٤٘ٓخ ؽ٣ِٞخ ٗغج٤ب .4) 

 ( لا ٣ظبؽجٜب رٌٕٞ كوبػبد ٛٞائ٤خ ) ؿبص٣خ داخَ اُغبئَ ( .5) 

( ػ٤ِٔخ رؾٍٞ أُبدح ٖٓ اُؾبُخ اُغبئِخ إ٠ُ اُؾبُخ اُـبص٣خ ػ٘ذ ٗوطخ 1) 

 ٓؾذدح ٠ٛٝ دسعخ اُـ٤ِبٕ

 ( رؾذس ٌَُ عض٣ئبد اُغبئَ 2) 

 یٔذح ٖٓ ٓظذس ؽشاس( رزْ ثٞاعطخ اُطبهخ اُؾشاس٣خ أُغز3) 

 ( رغزـشم كزشح ص٤٘ٓخ هظ٤شح ٗغج٤بً.4)

 ( ٣ظبؽجٜب رٌٕٞ كوبػبد ٛٞائ٤خ ) ؿبص٣خ داخَ اُغبئَ (.5) 
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2-The surface area of the liquid exposed 

to the action 

1-Temperature  

  

 Control variable ٓزـ٤ش ػبثؾ

Temperature. 

Humidity. 

Air currents 
 اٌز١بساد اٌٙٛائ١خ-ٔغجخ اٌشؽٛثخ -دسعخ اٌؾشاسح. 

Liquid surface area difference. 

Humidity. 

Air currents 

 .اٌز١بساد اٌٙٛائ١خ -ٔغجخ اٌشؽٛثخ -ِغبؽخ عطؼ اٌغبئً. 

  Independent variable ٓزـ٤ش ٓغزوَ

Liquid surface area difference 
 اٌغبئًاخزلاف ِغبؽخ عطؼ 

Temperature difference 
 اخزلاف دسعخ اٌؾشاسح

 Dependent variable ٓزـ٤ش ربثغ

The evaporation rate in vessel (1) is greater 

than in vessel (2) 
 (2( أوجش ِّب فٟ الإٔبء )1ِؼذي اٌزجخش فٟ الإٔبء )

The evaporation rate in vessel (2) is 

greater than in vessel (1) 
 (1( أوجش ِّب فٟ الإٔبء )2ِؼذي اٌزجخش فٟ الإٔبء )

 Conclusion الاعز٘زبط 

The evaporation rate increases when the 

surface area of the liquid subject to 

evaporation increases 
 ص٠بدح ِؼذي اٌزجخش ػٕذ ص٠بدح ِغبؽخ عطؼ اٌغبئً اٌّؼشع ٌٍزجخش

The evaporation rate increases when the 

temperature rises 
 ص٠بدح ِؼذي اٌزجخش ػٕذ اسرفبع دسعخ اٌؾشاسح

 Explanation اُششػ 

The rate of evaporation increases as the 

number of molecules that can gain the 

necessary thermal energy from the 

surroundings to escape from the surface of 

the liquid increases. 
٠ضداد ِؼذي اٌزجخش اٌض٠بدح ػذد اٌغض٠ئبد اٌزٟ ٠ّىٕٙب اوزغبة اٌطبلخ 

 اٌؾشاس٠خ اٌلاصِخ ِٓ اٌٛعؾ اٌّؾ١ؾ ٌٍزؾشس ِٓ عطؼ اٌغبئً

The rate of evaporation increases due to 

the increase in the number of molecules 

that have enough heat energy from the 

surrounding medium 
٠ضداد ِؼذي اٌزجخش اٌض٠بدح ػذد اٌغض٠ئبد اٌزٟ رّزٍه اٌمذس اٌىبفٝ 

ِٓ اٌطبلخ اٌؾشاس٠خ اٌلاصِخ ِٓ اٌٛعؾ اٌّؾ١ؾ ٌٍزؾشس ِٓ عطؼ 

 اٌغبئً

 

 

 

 

 

 

 

Factors which affect the rate of evaporation of liquids, 
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4- Air currents 3- Humidity 

  

 Control variable ٓزـ٤ش ػبثؾ

Air currents 
 خاٌز١بساد اٌٙٛائ١-

Liquid surface area difference 

Temperature    - Air currents 

 اٌز١بساد اٌٙٛائ١خ - دسعخ اٌؾشاسح -ِغبؽخ عطؼ اٌغبئً. 

  Independent variable ٓزـ٤ش ٓغزوَ

Air currents 
 اٌز١بساد اٌٙٛائ١خ-

Difference in humidity 

Percentage of water vapor present in the 

air  
 لاف ٔغجخ اٌشؽٛثخاخز

 )ٔغجخ ثخبس اٌّبء اٌّٛعٛد فٟ اٌٙٛاء اٌغٜٛ (

 Dependent variable ٓزـ٤ش ربثغ

The evaporation rate in vessel (2) is greater 

than in vessel (1) 
 (1( أوجش ِّب فٟ الإٔبء )2ِؼذي اٌزجخش فٟ الإٔبء )

The evaporation rate in vessel (1) is 

greater than in vessel (2) 
 (2( أوجش ِّب فٟ الإٔبء )1ِؼذي اٌزجخش فٟ الإٔبء )

 Conclusion الاعز٘زبط 

The evaporation rate increases when the 

speed of air currents increases  
 ص٠بدح ِؼذي اٌزجخش ػٕذ ص٠بدح عشػخ اٌز١بساد اٌٙٛائ١خ

The evaporation rate increases when the 

humidity decreases  
 ص٠بدح ِؼذي اٌزجخش ػٕذ ٔمض ٔغجخ اٌشؽٛثخ

 Explanation اُششػ 

Air currents increase the evaporation of more 

water molecules from the surface of the 

liquid  
 رض٠ذ اٌز١بساد اٌٙٛائ١خ ِٓ رجخش اٌّض٠ذ ِٓ عض٠ئبد ِبء عطؼ اٌغبئً

The retention of water vapor in the air of 

vessel (2) reduces the evaporation rate, 

while the escaping water vapor from the 

uncovered vessel (1) increases the 

chances of more surface molecules 

evaporating . 
( ٠مًٍ ِٓ ِؼذي اٌزجخش، 2اؽزجبط ثخبس اٌّبء فٝ ٘ٛاء اٌٛػبء )

( غ١ش اٌّغطٝ ٠ض٠ذ ِٓ 1بس اٌّبء ِٓ اٌٛػبء )ث١ّٕب رظبػذ ثخ

 فشص رجخش اٌّض٠ذ ِٓ عض٠ئبد اٌغطؼ

increases The evaporation rate  

with a decrease with an increase  

  humidity liquid surface area –

temperature- speed of air 

currents    
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The water cycle in nature is based on the  

transformation of water from one state to 

another, through the processes of 

 Evaporation –Condensation- Melting- Freezing 
 دٚسح اٌّبء فٝ اٌطج١ؼخ رمَٛ ػٍٝ رؾٛلاد اٌّبء ِٓ ؽبٌخ إٌٝ أخشٜ، ػجش ػ١ٍّبد

 اٌزغّذ - الأظٙبس – اٌزىضف–اٌزجخش 

 

The water cycle in nature directly affects many weather factors 
 رؤصش دٝسح أُبء ك٢ اُطج٤ؼخ ثظٞسح ٓجبششح ػ٠ِ اٌُض٤ش ٖٓ ػٞآَ اُطوظ.

 

 
Regular coffee is prepared from ground coffee beans and it does not dissolve in 

water, while instant coffee dissolves quickly in water 
 اُوٜٞح اُلٞس٣خ عش٣ؼخ اُزٝثبٕ ك٢ أُبء. ٢ٛٝ لا رزٝة ك٢ أُبء، ث٤٘ٔب ٞح اُؼبد٣خ رؾؼش ٖٓ ؽجٞة اُجٖ أُطؾٞٗخاُوٜ

 

 

1-A concentrated syrup is prepared from regular coffee   
 ٣ؾؼش ششاة ٓشًض ٖٓ اُوٜٞح اُؼبد٣خ.

The spray of the syrup is exposed to very -2

?G.R. ºCabout 250 hot, dry air 
 ( ... 250ؽٞا٠ُ  ػَِ ٣ؼُشع سرار اُششاة ُٜٞاء عبف شذ٣ذ اُؾشاسح

Increasing the surface area of the spray balls exposed 

to the hot air and thus increasing the evaporation rate. 
 بدح ٓؼذٍ اُزجخش.اُض٣بدح ٓغبؽخ أعطؼ ًشاد اُشرار أُؼشػخ ُِٜٞاء اُغبخٖ ٝثبُزب٢ُ ص٣

3-Collecting solid instant coffee crystals 
 رغٔغ ثِِٞساد اُوٜٞح اُلٞس٣خ اُظِجخ.

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Integration with Hydrology 
 بًِ ِغ ػٍُ ا١ٌّبٖ )ا١ٌٙذسٌٚٛع١ب(اٌزى

 

Technological Application: Instant Coffee 
 رطج٤ن رٌُ٘ٞٞع٢ اُوٜٞح اُلٞس٣خ ) عش٣ؼخ اُزٝثبٕ(

 

Steps for Making Instant Coffee 
 خطٞاد ط٘بػخ اُوٜٞح اُلٞس٣خ

 

Regular coffee and instant coffee 
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 )2Lesson (Unit One,  

    Scientific term Write  -1 
 (1) The temperature at which a substance changes from the solid to the liquid state. 

(………………….) 

 (2) The point at which the temperature of a substance is constant during its change 

from the solid to the liquid state. (………………….) 

 (3) The temperature at which a substance changes from the liquid to the gaseous state 

at a specific point (………………….) 

 (4) The temperature at which all the particles of a liquid overcome the forces of attraction 

between them and turn into particles of a gas. (……………..) 

 (5) Atmospheric air pressure at sea level.  (……………..) 

 (6) The process of a substance changing from the solid state directly to the gaseous 

state without passing through the liquid state. (……………..) 

(7) The process of a substance changing from the gaseous state to the solid state 

directly without passing through the liquid state. 

 (8) Solid carbon dioxide. (……………..) 

2)Complete the following sentences with the appropriate word: 
 (1) At normal atmospheric pressure, the melting point of ice is........... °C 

While the boiling point of water is…………..°C 

 (2) The temperature at which ice begins to change into water is called............. 

While the temperature at which water begins to change into water vapor In all its parts 

is called... 

 (3) At the melting point,……….... weakens between the particles of a substance, 

so……………. Increases between them.  

 (4) Among the factors affecting the melting and boiling points of substances 

are............and ………… 

(5) When atmospheric pressure decreases, the boiling point of liquids……….  

and their freezing point……………… 

 (6) When 342 g of glucose is dissolved in 1L of water, the boiling and freezing points of 

the solution become................ , ………………respectively. 

 (7) At the melting point, the substance is in both states……………. , ……………. At 

the same temperature 

 (8) The loss of thermal energy accompanies to………… and………… processes during 

the transformations of matter. 

 (9) The gain of thermal energy accompanies to ……… and……… processes during the 

transformations of matter. 

(10) The process of evaporation is the opposite of the process of …...... while the process 

of sublimation is the opposite of the............. process. 

 (11) The loss of thermal energy by water vapor molecules in the air leads to its 

condensation in the form of ……….. or fog or ……….... 

Objective questions 
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 (12) The process of ……….. occurs only on the surface of the liquid, while ........... 

occurs in all parts of the liquid. 

 (13) At the boiling point the molecules of ……………matter overcome The forces of 

.............. between the molecules. 

14)Evaporation process takes …………period of time  , while boiling process takes  

…………………period of time 

15) The rate of evaporation increase by increasing…………. And decreasing ………..  

During the transformations of matter. 

 (16) Regular coffee ………in water, while instant coffee …….. dissolves in water. 

 3)Complete the following chart: 
 

 

 

 

 

 

                                                 

       

:the wrong 4) (√)or (X) and correct  
 (1) Pure water boils at 0°C at normal atmospheric pressure. (   ) 

 (2) When water boils, the forces of attraction between the particles increase and the 

physical distances between them decrease. (   ) 

(3) The state of a substance changes from one state to another by gaining heat energy. 

(   ) 

(4) During the processes of melting and boiling, the temperature remains constant. (   ) 

(5) The melting point of wax is equal to the melting point of table salt. (   ) 

 (6) The temperature decreases by about 1°C for every 10m we go up. (   ) 

(7) Cooking time in a saucepan is less than cooking in a normal saucepan. (   ) 

 (8) Every pure substance has a characteristic boiling point. (   ) 

(9) The amount of depression in the freezing point of solutions depends on their 

concentrations. (   ) 

 (10) Water freezes in polar regions as a result of gaining thermal energy. (   ) 

(11) Dry ice is nitrogen in the solid state. (   ) 

(12) The rate of evaporation increases when the speed of air currents above the surface 

of the liquid increases. (   ) 

(13) An increase in the humidity percentage leads to an increase in the rate of 

evaporation(   ) 

(14) The water cycle in nature directly affects many weather factors. (   ) 

 

 

... (1)..... thermal energy 

Melting     
    Water vapor    

    

........(3)........   
     

Ice 

... (5)..... thermal energy 

……)2(… 
        

Condensation 

                      

……)4(… 
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 r from the given answers:5) Choose the correct answe 
 (1) The speed of the particles that make up the substance increases when the 

processes of. 

a)condensation and evaporation          b) condensation and freezing. 

c )evaporation and melting.                 D) freezing. and melting 

 (2) When a certain volume of water boils, a larger volume of steam is produced, because.    

a)steam molecules are farther apart than water molecules 

b)The composition of water is different from the composition of water vapor. 

c)The conversion of water to vapor increases the number of molecules. 

d)Water molecules collide when heated. 

 (3) What happens to the particles of a solid when they melt? 

a)They continue to vibrate around their position. 

b)They move freely and randomly in all directions. 

c)They stop vibrating. 

d)They are freed from their fixed positions. 

(4) The opposite graph represents the heating of  

a solid. What is the time at which the substance  

completely changes to the liquid state? 

(A)A         (B) B          

(C)C        (D) D 

 

 (5) A substance (X) changes from state (A) 

to state (B) as shown in the opposite figure. 

Which of the following graphs represents 

the temperature of a substance (X) over time?                 

 

 
 
 
 

 
6)The opposite graph  represent change in the temperature in a flask contain pieces of ice 

through 20 minutes , which of the following is correct?  

Choices Periods In which the 

substance gains heat 

Periods in which a 

change in the state of 

matter occurred 

A BC BC.  AB 

B BC ,   AB CD.  BC 

C CD.    BC.    AB CD . AB 

D CD.    BC.  AB CD.    BC.  AB 
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  (7) A solid substance with a melting point of 1500 °C turns into a liquid state at... 

A)1000°C       B)1500°C     C)1550 °C      d)2000°C 

 (8) The boiling point of water at the top of a mountain 3000 meters high is equal to.               

A) 100°C     B) 94°C      C)90°C            D)84°C       

9) When sodium chloride dissolves in water. 

a)The melting point of the solution increases. 

b) The boiling point of the solution increases. 

c)The boiling point of the solution decreases. 

d) The melting point of the solution does not change. 

 (10) All of the following represent water transformations, except: 

a)Reflexive operations.            b)Physical processes. 

C)Chemical processes.               d)Accompanied by a thermal change. 

 (11) Each of the following processes requires the acquisition of thermal energy to occur, 

except for... 

a)Boiling.    B )Melting    C) evaporation.   d) Freezing     . 

12)Melting point is opposite to ……….process 

a)precipitation    b)Condensation      c)Freezing     d) Sublimation. 

13) In the following activity  

…………Energy is required for the process (X) to occur. 

While for the process (Y) to occur,….. energy is required. 

a)Gain/Lost.     

b)acquire/acquire     

C) lost/gained.      

d)Lost/lost. 
 
 

 (14) From the opposite figure: Which of the  

following represents (X), (7)? 

A) (X) Solid, (Y) liquid        B) (X) liquid, (Y) Solid 

C) (X): Solid, (Y): Gas          D) (X) Gas , (Y) Solid  

 (15) The formation of frost represents the process of……… 

A)Evaporation             B)Sublimation      

C)Precipitation.           D)Condensation. 
 (16) Each of the following represents the process of evaporation of pure water, except that it 

a) occurs at 40 °C                      b)occurs only for surface molecules. 

c)occurs without heating.      d)accompanied by the formation of gas bubbles 

(17) Wet clothes dry when exposed to the sun as a result of a process. 

A)Melting      B)  Evaporation    C)  boiling      D)Condensation. 

(18) In the opposite figure: The rate of evaporaton in. 
A)Each of the two vessels (X) and (Y) is very fast. 

B) Each of the two vessels (X) and (7) is very slow. 

C)Vessel (Y) is larger than vessel (X). 

d)Vessel (Y) is slower than vessel (X). 
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  (19) From the opposite figure: 

Which of the following expresses the rate  

of evaporation of water in the three vessels 

when exposed to the same temperature? 

 A) (Z) > (Y) > (X)       B)(x) > (Y) > (Z)       

C)(Y) > (X) > (Z)       D)(X) > (Z) > (Y) 

 

 (20) The following figures represent four vessels containing equal amounts of water 

left in the atmosphere for two days: 

 

 

 

 

Which container contains the largest amount of water after two days? 

A) (W)     B) (X)    C)  (Z)     D) (Y) 

 

(21) The rate of evaporation increases with an increase in each of the following, except 

for ............ 

A) Temperature         B)Surface area of the liquid exposed to evaporation. 

C)Humidity.                 D)Air currents. 

 

 

 -6)What is meant by: 
1)Melting  

(2) Boiling point. 

(3) Sublimation. 

(4) Precipitation. 

(5) Dry ice. 

(6) Hydrology. 

:-plain the following (give reasons:7)Ex 
 (1) A substance changes from the solid state to the liquid state upon heating. 

………………………………………………………………………………………………… 

(2) A substance changes from the liquid state to the gaseous state upon heating. 

………………………………………………………………………………………………… 

 (3) During the processes of melting, evaporation, and boiling, the temperature 

remains constant, despite continued heating 

………………………………………………………………………………………… 

Essay Questions 
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  (4) The purity of substances can be verified by measuring their melting or boiling 

points at constant values when they are in the pure state. 

……………………………………………………………………………………………… 

(5) The boiling point of pure water is lower than 1000 on mountaintops. 

……………………………………………………………………………………………… 

 (6) Cooking in a saucepan consumes less fuel. 

……………………………………………………………………………………………… 

 (7) The boiling point of a glucose solution is higher than that of distilled water. 

……………………………………………………………………………………………… 

From Matter Transformations to the End of the Lesson 

 (8) Water droplets form on the outer surface of a cup of iced water. 

……………………………………………………………………………………………… 

 (9) Ice turns into water when left in an open area. 

……………………………………………………………………………………………… 

 (10) Water freezes in polar regions. 

……………………………………………………………………………………………… 

 (11) Transformations of matter from one state to another are reversible processes. 

…………………………………………………………………………………………………

……………… 

 (12) Evaporation takes longer than boiling. 

……………………………………………………………………………………………… 

 (13) Wet clothes dry faster in summer than in winter. 

……………………………………………………………………………………………… 

 (14) The rate of evaporation increases when the temperature rises. 

……………………………………………………………………………………………… 

 (15) The rate of evaporation increases when the surface area of a liquid exposed to 

evaporation increases 

……………………………………………………………………………………………… 

 (16) The evaporation rate increases when the speed of air currents increases. 

…………………………………………………………………………………………………

……………… 
  

 (17) Feeling unwell in hot, humid weather. 

……………………………………………………………………………………………… 

8)What happens when: 
 (1) A solid substance gains thermal energy. 

……………………………………………………………………………………………… 

 (2) A liquid substance gains thermal energy. 

……………………………………………………………………………………………… 

 (3) Ice continues to gain more thermal energy during the melting process. 

……………………………………………………………………………………………… 
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  (4) The atmospheric pressure affecting pure water is lower than the usual atmospheric 

pressure. 

……………………………………………………………………………………………… 

 (5) The temperature of water vapor in the air decreases to less than 0 

……………………………………………………………………………………………… 

 (6) A piece of ice is left in the air for a period of time. 

……………………………………………………………………………………………… 

 (7) Dry ice is left in an open place. 

……………………………………………………………………………………………… 

 (8) Solid iodine is heated. 

……………………………………………………………………………………………… 

 (9) A spray of a concentrated syrup of regular coffee is exposed to very hot, dry air. 

……………………………………………………………………………………………… 
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 ٓلّٜٞ اُ٘ظبّ

 

Every system has a boundary that separates it from its surroundings . 
 ٤ٔضٙ( ػٖ اُٞعؾ أُؾ٤ؾ ثٚ.)رًَ ٗظبّ ُٚ ؽذٝد رلظِٚ 

 

 اُ٘ظبّ

Any part of the universe that is the subject of study 

and observation of changes in energy and matter. 
 إٌُٞ ، ٣ٌٕٞ ٓٞػؼب اُذساعخ ٝٓلًؽظخ رـ٤ش اُطبهخ ٝأُبدح ثٚ. أ١ عضء ٖٓ

  اُٞعؾ أُؾ٤ؾ 
 
 

The space surrounding the system with which it can 

exchange energy, matter, or both  

 

 

 

Isolated System Closed System Open System 

It does not allow any 

transfer of energy or 

matter between the 

system and the 

surrounding medium. 

the system that allows 

energy exchange only 

between the system and 

the surrounding 

medium. 

the system that allows the 

exchange of both matter and 

energy between the system 

and the surrounding 

medium. 

ظبّ لا ٣ؾذس ك٤ٚ رجبدٍ ُِطبهخ أٝ أُبدح ٓغ ٗ

 اُٞعؾ أُؾ٤ؾ

ٗظبّ ٣ؾذس ك٤ٚ رجبدٍ ُِطبهخ كوؾ دٕٝ 

 أُبدح ٓغ اُٞعؾ أُؾ٤ؾ

اُ٘ظبّ أُلزٞػ ٗظبّ ٣ؾذس ك٤ٚ رجبدٍ ُِطبهخ ٝأُبدح 

 ٓغ اُٞعؾ أُؾ٤ؾ

A thermos ( isolated 

system) G.R 

Because no heat or 

matter is exchanged 

with the surroundings 

 

A can of soft drink 

(closed system) G.R 

Because only heat is 

exchanged, without the 

exchange of matter 

with the air. 

An open pot containing 

boiling water( open system) 

G.R 

Because heat and water 

vapor are exchanged with 

the air. 

 

 

 

 

System 

Concept of System 

 

Surrounding

s 
Heat exchange between the 

system and the surroundings 

 
Types of Systems 
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  The following figures represent three 

different systems. State the type of 

system each figure represents, with 

explanation 

Explanation  Type of System Figure 

Because only energy is exchanged with the 

surroundings in the form of heat 

Closed  (A) 

Because neither matter nor energy is exchanged 

with the surroundings 

Isolated (B) 

Because both matter and energy are exchanged 

with the surroundings 

Open  (C) 

 ? A medical thermometer is considered a closed system: G.R.. 

the surroundings in the form  withonly energy is exchanged Because 

of heat   
 

Any system - in light of the particle theory of matter - consists of particles, each of 

which has potential energy and kinetic energy, differ according to state of matter  

Gaseous Liquid Solid     

     

Shape 

 most zero... Why?Al
Because the forces of 

attraction between its 

particles are very 

weak and the distances 

between them are very 

large 

Medium.. Why? 
Because the forces 

of attraction 

between its particles 

are relatively large 

and the distances 

between them are 

relatively large 

As high as possible. 

Because the Why? 
forces of attraction 

between its particles 

are very strong and 

the distances between 

them are very small 

Potential 

energy (P.E.)  

 

 Very high Why? 

Because its particles 

move completely 

freely 

 

 m... Why?Mediu

Because its 

particles move 

relatively freely in 

their container. 

 Small... Why?

Because its particles 

only vibrate around 

their positions 

Kinetic 

energy (K.E.)  

 

The internal energy of the system 
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  The sum of the potential and kinetic energy of any given system is known as the 

internal energy of the system. 

 . ٣ؼُشف ٓغٔٞع ؽبهخ اُٞػغ ٝؽبهخ اُؾشًخ لأٟ اؽخ اُذاخ٤ِخ ُِ٘ظبّ.

 

 

 

 potential energyin the  increasewith an  increasesThe internal energy of a system 

 both, or kinetic energyof the particles, the  
 هخ ؽشًزٜب أٝ ثض٣بدرٜٔب ٓؼب.رضداد اُطبهخ اُذاخ٤ِخ ُِ٘ظبّ ثض٣بدح ؽبهخ ٝػغ اُغغ٤ٔبد أٝ ؽب

 

 

1- Its temperature         2- Its mass (number of particles) 

3- Its matter type          4- Its physical state 

   

. 
 

The average kinetic energy of the particles of a system 

is equal to the kinetic energy of a single particle when 

the kinetic energy of all particles is equal. 
ٓزٞعؾ ؽبهخ اُؾشًخ ُغغ٤ٔبد ٗظبّ ٣غبٟٝ ؽبهخ اُؾشًخ اُغغ٤ْ ٝاؽذ ػ٘ذ رغبٟٝ ؽبهخ 

 اُؾشًخ ُغ٤ٔغ اُغغ٤ٔبد.

 .or  hotnessthe degree of  Temperature represents

of any system coldness 
 أٝ ثشٝدح أ١ ٗظبّ.. رٔضَ دسعخ اُؾشاسح دسعخ عخٞٗخ 

Temperature of the system 

The average kinetic energy of the particles of the system 
 ٓزٞعؾ ؽبهخ ؽشًخ عغ٤ٔبد اُ٘ظبّ دسعخ ؽشاسح اُ٘ظبّ

. 

 

     

Then  The kinetic energy of all particles is equal If we assume that  
 ...كئُٕغ٤ٔغ اُغغ٤ٔبد ٓزغب٣ٝخ  ٝإرا اكزشػ٘ب إٔ ؽبهخ اُؾشًخ

The temperature of the substance or system is a measure of the kinetic energy of 

one particle 
 دسعخ ؽشاسح أُبدح أٝ اُ٘ظبّ رٌٕٞ ٓو٤بط اُطبهخ اُؾشًخ لأؽذ اُغغ٤ٔبد.

netic energy of Why is temperature considered a measure of the average kiG.R.: 

particles and not the kinetic energy of particles 

Because the kinetic energy different from one particle to another in the same 

substance 
  ُٔزٞعؾ ؽبهخ ؽشًخ اُغغ٤ٔبد ٤ُٝظ ؽبهخ ؽشًخ اُغغ٤ٔبد ُٔبرا رؼذ دسعخ اُؾشاسح ٓو٤بط 

 ق ٖٓ عغ٤ْ إ٠ُ آخش ك٢ ٗلظ أُبدحلأٗٚ ؽبهخ اُؾشًخ رخزِ

  

The internal energy of the system = the potential energy + the kinetic energy   

 ؽبهخ اُٞػغ + ؽبهخ اُؾشًخ =اُطبهخ اُذاخ٤ِخ ُِ٘ظبّ 
 

The internal energy of a system depends on 
 

1-Temperature 

 Average kinetic energy Particles of the system=
𝐓𝐨𝐭𝐚𝐥 𝐤𝐢𝐧𝐞𝐭𝐢𝐜 𝐞𝐧𝐞𝐫𝐠𝐲 𝐨𝐟 𝐭𝐡𝐞 𝐩𝐚𝐫𝐭𝐢𝐜𝐥𝐞𝐬

𝐍𝐮𝐦𝐛𝐞𝐫 𝐨𝐟 𝐩𝐚𝐫𝐭𝐢𝐜𝐥𝐞𝐬
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the average  When a substance (system) gains an amount of thermal energy,

 increase in the temperatureleading to an  kinetic energy of its particles increases,

of the system and vice versa  
 اُ٘ظبّ( ٤ًٔخ ٖٓ اُطبهخ اُؾشاس٣خ ٣ضداد ٓزٞعؾ ؽبهخ ؽشًخ عغ٤ٔبرٜب، ٓٔب ٣ؤدٟ إ٠ُ اسرلبع دسعخ ؽشاسح اُ٘ظبّ ٝاُؼٌظ طؾ٤ؼ.. ػ٘ذ اًزغبة أُبدح )

. The internal energy of water particles increases when it gains thermal energy 
 رضداد اُطبهخ اُذاخ٤ِخ ُغغ٤ٔبد أُبء ػ٘ذ اًزغبثٚ ؽبهخ ؽشاس٣خ

The speed of diffusion of odors in hot air is greater than their speed of diffusion .R.: G

in cold air. 
 ػَِ ؟ عشػخ اٗزشبس اُشٝائؼ ك٢ اُٜٞاء اُغبخٖ أًجش ٖٓ عشػخ اٗزشبسٛب ك٢ اُٜٞاء اُجبسد.

Because the average kinetic energy of hot air particles is greater than the average kinetic 

energy of cold air particles 

 لإٔ ٓزٞعؾ ؽبهخ ؽشًخ عغ٤ٔبد اُٜٞاء اُغبخٖ أًجش ٖٓ ٓزٞعؾ ؽبهخ ؽشًخ عغ٤ٔبد اُٜٞاء اُجبسد.
(100ºC)The average kinetic energy of water particles is greatest at a temperature   

 
 

 he given answersChoose the correct answer from t(1) 
 A tightly sealed thermos represents system (X), while a hot cup of tea represents system(Y)-1

Which of the following represents each of the two systems 

    a. (X): closed, (Y): open        b. (X): closed, (Y) Isolated  

    c. (X): Isolated, (Y): open        d. (X): Isolated (Y) closed   

The internal energy of the system-2 

a. Potential energy + Kinetic energy          b. 
                                     

                   
 

c. Potential energy × Kinetic energy          d. Kinetic energy ×                     

substance leads to an increase in all of the Increasing the speed of the particles of a -3

 following, except  

a. Kinetic energy                               b. Internal energy of the substance 

c. Temperature of the substance       d. Potential energy 

of water vapor is  
3

boiling point, 1600 cm ) of water in a test tube is heated to
3

When (cm-4

This is becauseformed  
a. The size of the water vapor molecules is larger   

b. The water molecules do not move before boiling 

c. The water vapor molecules increase when boiling  

d. The distances between the water vapor molecules are larger 

The effect of heating on potential and kinetic energies 

The average kinetic energy of 

hot water particles is greater 

than the average kinetic 

energy of cold water 

particles. 
ٓزٞعؾ ؽبهخ ؽشًخ عغ٤ٔبد أُبء اُغبخٖ أًجش 

 د أُبء اُجبسد.ٖٓ ٓزٞعؾ ؽبهخ ؽشًخ عغ٤ٔب

Evaluation 
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?What do you notice when ٓبرا رلًؽع ػ٘ذ ؟ 

 

Then put your hands in warm water 
 ٝػغ ا٤ُذ٣ٖ ثؼذ رُي ك٢ ٓبء كبرش.

 

Place one hand in hot water and the other 

hand in ice water 
 ٝػغ أؽذ ا٤ُذ٣ٖ ك٢ ٓبء عبخٖ ٝا٤ُذ الأخشٟ ك٢ ٓبء ٓضِظ.

A head that was placed in hot water 

feels cool. One that was placed in cold 

water feels hot 
رشؼش اُٜذ اُز٢ ًبٗذ ٓٞػٞػخ ك٢ أُبء اُغبخٖ ثبُجشٝدح. ٝاُز٢ ًبٗذ 

 ٓٞػٞػخ ك٢ أُبء اُجبسد ثبُغخٞٗخ 

One hand feels hot and the other hand 

feels cold 
 غخٞٗخ ٝا٤ُذ الأخشٟ ثبُجشٝدحرشؼش أؽذ ا٤ُذ٣ٖ ثبُ

   

 It is clear from the above that ٣زؼؼ ٓٔب عجن إٔ 

. The transfer of heat from or to a body or system is indicated by a change in its 

temperature. 
  اٗزوبٍ اُؾشاسح ٖٓ أٝ إ٠ُ عغْ أٝ ٗظبّ ٣غزذٍ ػ٤ِٚ ٖٓ رـ٤شح سعخ ؽشاسرٚ
A body gains thermal energy by raising its temperature, while a body loses thermal 

energy by lowering its temperature. 
 ، كبًزغبة اُغغْ اُطبهخ ؽشاس٣خ ثشكغ دسعخ ؽشاسرٚ، ث٤٘ٔب كوذإ اُغغْ اُطبهخ ؽشاس٣خ ٣خلض دسعخ ؽشاسرٚ

The amount of change in the temperature of 

dy or system depends on any bo 
 ٣ٝزٞهق ٓوذاس اُزـ٤ش ك٢ دسعخ ؽشاسح أٟ عغْ أٝ ٗظبّ ػ٠ِ ػذح ػٞآَ ٜٓ٘ب

1-mass of matter  

2-Type of material  

3-State of matter 
 

 ًزِخ أُبدح 1

 

 ٗٞع أُبدح 2

 

 ؽبُخ أُبدح 3

 

 

 

 

 

 

 

Factors affecting the amount of temperature change 
 اُؼٞآَ أُؤصشح ك٢ ٓوذاس رـ٤ش دسعخ ؽشاسح
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Activity 

  

3-Heat each of the beakers over a regular 

flame... Explain? So that the heating time 

becomes a measure of the amount of heat 

gained by the water  

4-Record the temperature of the water in 

each beaker at equal intervals  

1-Place 1 kg of water in beaker (A ) 

and ½ kg in beaker (B) 

  2-Record the temperature of the 

water in each beaker using a 

thermometer...  

 

The temperature of the  Observation 

water in beaker (B) is higher than its in 

beaker (A) 
 (..Aك٢ اٌُأط ) ( ػٖ اسرلبػٜبBاسرلبع دسعخ ؽشاسح أُبء ك٢ اٌُأط )

temperature of the water in Observation  

beaker (A) = the temperature of the water in 

beaker (B) despite their different masses 
( سؿْ B( = دسعخ ؽشاسح ٓبء اٌُأط )Aدسعخ ؽشاسح ٓبء اٌُأط )

  زِز٤ٜٔباخزلًف ً

the heating time The control variable: 

(amount of heat gained) the type of 

substance 
 : صٖٓ اُزغخ٤ٖ )٤ًٔخ اُؾشاسح أٌُزغجخ(، ٗٞع أُبدح. أُزـ٤ش اُؼبثؾ

: the mass of the The independent variable

water in the two beakers 
 ك٢ اٌُأع٤ٖ : ًزِخ أُبء أُزـ٤ش أُغزوَ

: the amount of The dependent variable

change in temperature 
 : ٓوذاس اُزـ٤ش ك٢ دسعخ اُؾشاسح. أُزـ٤ش اُزبثغ

Conclusion The amount of change in 

temperature of different masses of the 

same substance differs when they 

gain or lose the same amount of 

thermal energy 
٣خزِق ٓوذاس اُزـ٤ش ك٢ دسعخ ؽشاسح اٌُزَ أُخزِلخ ٖٓ ٗلظ أُبدح 

 ػ٘ذ اًزغبثٜب أٝ كوذٛب ٗلظ ا٤ٌُٔخ ٖٓ اُطبهخ اُؾشاس٣خ.

Explanation 

The amount of temperature increase for a 

single substance decreases with an 

increase in its mass... Why 

Because the thermal energy gained by the 

substance is distributed over a larger 

number of particles, its average kinetic 

energy increases by a smaller amount. 
 ِمذاس الاسرفبع فٟ دسعخ ؽشاسح اٌّبدح اٌٛاؽذح ٠مً ثض٠بدح وزٍزٙب ... ٌّبرا ؟

جٙب اٌّبدح رزٛصع ػٍٝ ػذد أوجش ِٓ اٌغغ١ّبد لأْ اٌطبلخ اٌؾشاس٠خ اٌزٟ رىزغ

 .ف١ضداد ِزٛعؾ ؽبلخ ؽشوزٙب ثّمذاس ألً

The temperature increases by a 

greater amount when the mass 

decreases... Why 

Because the thermal energy gained by 

the substance is distributed over a 

smaller number of particles, its 

average kinetic energy increases by a 

greater amount 
 رضداد دسعخ اٌؾشاسح ثّمذاس أوجش ػٕذ ٔمض اٌىزٍخ ... ٌّبرا ؟

لأْ اٌطبلخ اٌؾشاس٠خ اٌزٟ رىزغجٙب اٌّبدح رزٛصع ػٍٝ ػذد ألً ِٓ 

1-The effect of the mass of a substance on the change in its temperature 
 أصش ًزِخ أُبدح ػ٠ِ رـ٤ش دسعخ ؽشاسرٜب
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 .اٌغغ١ّبد ف١ضداد ِزٛعؾ ؽبلخ ؽشوزٙب ثّمذاس أوجش

   

 
 

Activity 

  

3-Heat each of the beakers over a regular 

flame until the heating time becomes a 

measure of the amount of heat gained by 

the water  

4-Record the temperature of the water in 

each beaker at equal intervals  

1-Place 1 kg of water in beaker (A ) 

and 1 kg of oil in beaker (B) 

  2-Record the temperature of the 

water and oil in each beaker using a 

thermometer...  

 

The temperature of the oil  Observation 

in beaker (B) is higher than the 

temperature of the water in beaker (A) 
 (..Aك٢ اٌُأط ) دسعزٜب ػٖ اػ٠ِ ( Bك٢ اٌُأط ) اُض٣ذدسعخ ؽشاسح 

The temperature of the water Observation  

in beaker (A) - the temperature of the oil in 

beaker (B) despite their being of different 

types 
( سؿْ Bاٌُأط ) ٣ٝذ( = دسعخ ؽشاسح Aدسعخ ؽشاسح ٓبء اٌُأط )

  ٗٞػ٤ٜٔبخزلًف ا

The amount of change in the temperature of equal masses of different materials differs 

when they gain or lose the same amount of thermal energy 

  Control variableأُزـ٤ش اُؼبثؾ
The mass of oil and water 
 ًزِخ اُض٣ذ ٝأُبء
The amount of heat gained 
 ٤ًٔخ اُؾشاسح أٌُزغجخ

  Independent variableأُزـ٤ش أُغزوَ
The type of material used 
 ٗٞع أُبدح أُغزخذٓخ

  Dependent variableأُزـ٤ش اُزبثغ
The amount of change in temperature 
 ٓوذاس اُزـ٤ش ك٠ دسعخ اُؾشاسح

  
 

 Explanation 
When two equal masses of oil and 

water are heated by the same heat 

source for the same period of time, 

the temperature rise in the oil is 

greater than that in the water... 

Explain? Because the specific heat of 

the oil is less than the specific heat of 

the water 
٣ٝزبٕ ٖٓ اُض٣ذ ٝأُبء ث٘لظ أُظذس ػ٘ذ رغخ٤ٖ ًزِز٤ٖ ٓزغب

اُؾشاس١ ُ٘لظ اُلزشح اُض٤٘ٓخ ٣ٌٕٞ ٓوذاس الاسرلبع ك٢ دسعخ ؽشاسح 

اُض٣ذ أًجش ٓٔب ك٢ أُبء ... ػَِ ؟ لإٔ اُؾشاسح اُ٘ٞػ٤خ ُِض٣ذ أهَ 

 .ٖٓ اُؾشاسح اُ٘ٞػ٤خ ُِٔبء
Both cups receive the same amount of 

heat 
 اُؾشاسح ًلً اٌُأع٤ٖ ٣غزوجلً ٗلظ ٤ًٔخ

2-The effect of Type of material of a substance on the change in its temperature 
 أُبدح ػ٠ِ رـ٤ش دسعخ ؽشاسرٜبٗٞع أصش 
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 اُؾشاسح اُ٘ٞػ٤خ . 

 The amount of heat required to raise the temperature of 1Kg of substance by 1°C 
 ICٖٓ أُبدح ثٔوذاس  ٤ًٔ1kgخ اُؾشاسح اُلًصٓخ ُشكغ دسعخ ؽشاسح 

that the specific heat of iron is 450°JIs the meant by What  
 J 450ؾشاسح اُ٘ٞػ٤خ ُِؾذ٣ذ .ٓب ٓؼ٠٘ هُٞ٘ب إٔ ؟ اُ

That is, the amount of heat required to raise the temperature of 1 kg of iron by 

1°C is 450 J 
 4501رغبٟٝ  100ٖٓ اُؾذ٣ذ ثٔوذاس  1kgأ١ إٔ ٤ًٔخ اُؾشاسح اُلًصٓخ ُشكغ دسعخ ؽشاسح 

thea specific the Important notes on the table opposite 

values of some substances 

Specific heat is a characteristic property of a substance 

and varies depending on 
 . اُؾشاسح اُ٘ٞػ٤خ خبط٤خ ٤ٔٓضح ُِٔبدح ٝرخزِق ثبخزلًف ًَ ٖٓ 

  The type of substance ٗٞع أُبدح -

- -The physical state, such as the difference between the 

specific heat of ice and liquid water 
 ػٖ أُبء اُغبئَ اُؾبُخ اُل٤ض٣بئ٤خ ًبخزلًف اُؾشاسح اُ٘ٞػ٤خ ُِضِظ - .-

required to raise the temperature of 1  The amount of heat

greater than that of any substanceby 1°C is water kg of  
 أًجش ٓٔب لأٟ ٓبدح أخشٟ. 10ٖٓ أُبء ثٔوذاس  1kgدسعخ ؽشاسح  . ٤ًٔخ اُؾشاسح اُلًصٓخ ُشكغ

  When the specific heat of a substance is largeػ٘ذٓب رٌٕٞ اُؾشاسح اُ٘ٞػ٤خ ُِٔبدح ًج٤شح

The amount of heat required to raise the temperature of a substance by 100°C is 

large (and vice versa) 
 ًج٤شح ) ٝاُؼٌظ طؾ٤ؼ(. ٤ًٔ100خ اُؾشاسح اُلًصٓخ ُشكغ دسعخ ؽشاسح أُبدح ثٔوذاس رٌٕٞ  .

The amount of temperature increase in a material is small when it gains a certain 

amount of heat 
 ٣ٌٕٞ ٓوذاس الاسرلبع ك٢ دسعخ ؽشاسح أُبدح طـ٤ش ػ٘ذ اًزغبثٜب ٤ًٔخ ٓؼ٤٘خ ٖٓ اُؾشاسح.

- The material takes a long time to lose the energy it gained (i.e., it cools slowly) 

(and vice versa 

 .رغزـشم أُبدح ٝهزب ؽ٣ٞلً ُلوذ اُطبهخ اُز٢ اًزغجزٜب )أ١ رجشد ثجؾء( )ٝاُؼٌظ طؾ٤ؼ(.

Application 

When two equal masses of copper and aluminum 

amount of heat, the temperature rise gain the same 

in the copper is greater than the temperature rise 

in the aluminum... Explain؟ 
ػ٘ذ اًزغبة ًزِزبٕ ٓزغب٣ٝزبٕ ٖٓ اُ٘ؾبط ٝالأ٤ُّ٘ٓٞٞ ٗلظ ٤ًٔخ اُؾشاسح ٣ٌٕٞ ٓوذاس الاسرلبع 

 شاسح الأ٤ُّ٘ٓٞٞ ... ػَِ ؟ك٢ دسعخ ؽشاسح اُ٘ؾبط أًجش ٖٓ ٓوذاس الاسرلبع ك٢ دسعخ ؽ

Because the specific heat of copper is lower than 

that of aluminum, copper is thermally preferred over 

aluminum in the manufacture of heating utensils  
 ٤ّ٘ٞ ك٠ ط٘بػخ أٝا٠ٗ اُزغخ٤ٖ.لإٔ اُؾشاسح اُ٘ٞػ٤خ ُِ٘ؾبط أهَ ٓٔب ُلأ٤ُّ٘ٓٞٞ ُزا ٣لؼَ ؽشاس٣ب اُ٘ؾبط ػٖ الأُٞٓ

  

Specific Heat 

Specific Heat 

(J/kg.°C) 

Substance 

140 Mercury 

385 Copper 

450 Iron 

900 Aluminum 

2000 Corn Oil 

2090 Ice  

4180 water 
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Why is mercury used in the manufacture of thermometers-1 
 ُٔبرا ٣غزخذّ اُضئجن ك٢ ط٘بػخ اُزشٓٞٓزشاد

 )Because the specific heat of mercury is low, and therefore its temperature rises 

quickly when any amount of heat is gained  
 ( لإٔ اُؾشاسح اُ٘ٞػ٤خ ُِضٗجن ٓ٘خلؼخ ٝثبُزب٢ُ رشرلغ دسعخ ؽشاسرٚ عش٣ؼب ػ٘ذ اًزغبة أ١ ٤ًٔخ ؽشاسح.

Why does water constitute a large percentage of the human body-2 
 ُٔبرا ٣ذخَ أُبء ث٘غجخ ًج٤شح ك٢ رش٤ًت عغْ الإٗغبٕ ؟

Because the specific heat of water is high, and therefore it maintains a constant 

body temperature when the temperature of the surrounding medium changes 
 ـ ؾ٤طلإٔ اُؾشاسح اُ٘ٞػ٤خ ُِٔبء ٓشرلؼخ ٝثبُزب٢ُ ٣ؾبكع ػ٠ِ صجبد دسعخ ؽشاسح اُغغْ ػ٘ذ رـ٤ش دسعخ ؽشاسح اُٞعؾ أُـ

ystem connected Water is used in the cooling s-3

to car engines known as the radiator... Explain 
 . ٣غزخذّ أُبء ك٢ ٗظبّ اُزجش٣ذ أُزظَ ثٔؾشًبد اُغ٤بساد ٝأُؼشٝف ثبُشد٣بر٤ش ... ػَِ ؟

To protect engines from damage due to high 

temperatures 
 اسحُؾٔب٣خ أُؾشًبد ٖٓ اُزِق ثلؼَ الاسرلبع ك٢ دسعخ اُؾش

Water is an excellent cooling fluid... Explain -4 
 أُبء ثؼذ عبئلً ٓٔزبصا ُِزجش٣ذ ... ػَِ ؟

Its high specific heat, it absorbs large amounts of thermal energy without a 

significant increase in its temperature 
 ح ٖٓ اُطبهخ اُؾشاس٣خ دٕٝ ؽذٝس اسرلبع ًج٤ش ك٢ دسعخ ؽشاسرٚ.الاسرلبع ؽشاسرٚ اُ٘ٞػ٤خ، كٜٞ ٣ٔزض ٤ًٔبد ًج٤ش

  

You have two quantities of water and oil with the same mass at a 

temperature of 200°C. They were heated by a heat source. Which of the 

aintwo liquids takes longer to reach a temperature of 60°C? Expl. 
، رْ رغخ٤ٜ٘ٔب ثٞاعطخ ٓظذس ؽشاس١ أ١ اُغبئ٤ِٖ ٣غزـشم صٓ٘ب أًجش  200ُذ٣ي ٤ًٔزبٕ ٖٓ أُبء ٝاُض٣ذ ُٜٔب ٗلظ اٌُزِخ ػ٘ذ دسعخ ؽشاسح 

 ؟ ٓغ اُزلغ٤ش 60ُِٞطٍٞ إ٠ُ دسعخ ؽشاسح 

Water takes longer to raise its specific heat than the specific heat of oil  
 اُضٖٓ الأًجش لاسرلبع ؽشاسرٚ اُ٘ٞػ٤خ ػٖ اُؾشاسح اُ٘ٞػ٤خ ُِض٣ذ. ٣غزـشم أُبء

 

takes a long time to lose heat must ItThe material used in making ice boxes  

 

  

 

 

 

 

 

 

 

Give reason  
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Practical Activity (3 

Steps 

1-Place 500 g of water 20ºC in one beaker 

And 500 g of ice -5ºC in other beaker 

2-Heat each beaker using a regular flame for two minutes 

3-Record the thermometer readings for both the water 

and the ice and calculate the amount of the change in 

their temperatures.  

Observation  

The amount of temperature increase in the ice (solid) is greater than the 

amount of temperature increase in the water (liquid )  
 ٓوذاس الاسرلبع ك٢ دسعخ ؽشاسح اُضِظ )اُظِت ( ٣ٌٕٞ أًجش ٖٓ ٓوذاس الاسرلبع ك٢ دسعخ ؽشاسح أُبء )اُغبئَ(.

 Conclusion   

The amount of temperature change of equal masses of different states of the 

same substance differs when they gain or lose the same amount of thermal 

energy. 
 ٣خزِق ٓوذاس اُزـ٤ش ك٢ دسعخ ؽشاسح اٌُزَ أُزغب٣ٝخ ٖٓ اُؾبلاد أُخزِلخ ٖٓ ٗلظ أُبدح ػ٘ذ اًزغبثٜب أٝ كوذٛب ٗلظ ا٤ٌُٔخ ٖٓ اُطبهخ -

 اُؾشاس٣خ

In this activity 

 Control variable أُزـ٤ش اُؼبثؾ 

Amount of heat gained, mass of 

the substance 
 ُؾشاسح أٌُزغجخ، ًزِخ أُبدح٤ًٔخ ا

 Independent variableأُزـ٤ش أُغزوَ 

Physical state of the substance 
 اُؾبُخ اُل٤ض٣بئ٤خ ُِٔبدح

  Dependent variableأُزـ٤ش اُزبثغ

Amount of temperature change 
 ٓوذاس اُزـ٤ش ك٢ دسعخ اُؾشاسح

 

Explanation 

the  crease in a block of ice is greater thanThe amount of temperature in

amount of temperature increase in the same mass of water when they gain 

the same amount of thermal energy. Explain 
ٖٓ أُبء ػ٘ذ اًزغبثٜٔب ٗلظ ٤ًٔخ ٓوذاس الاسرلبع ك٢ دسعخ ؽشاسح ًزِخ ٖٓ اُضِظ ٣ٌٕٞ أًجش ٖٓ ٓوذاس الاسرلبع ك٢ دسعخ ؽشاسح ٗلظ اٌُزِخ 

 اُطبهخ اُؾشاس٣خ ... ػَِ ؟

Because the specific heat of ice is less than the specific heat of water 
 لإٔ اُؾشاسح اُ٘ٞػ٤خ ُِضِظ أهَ ٖٓ اُؾشاسح اُ٘ٞػ٤خ ُِٔبء

1-The effect of the type of a substance on the change in its temperature 
 أُبدح ػ٠ِ رـ٤ش دسعخ ؽشاسرٜب ؽبُخأصش 
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 )3Lesson (Unit One,  

 Scientific term Write  -1 
1- Which part of the universe is the subject of study and observation of the change in 

energy and matter in it (…………………….) 

  2-The space surrounding the system with which energy, matter, or both can be 

exchanged (…………………….). 

3-A system in which an exchange of energy and matter occurs with the surroundings 

(…………………….). 

4-A system in which an exchange of energy without matter occurs with the 

surroundings (…………………….) 

   5-A system in which no exchange of energy or matter occurs with the surroundings 

(…………………….). 

  6-The measure of the average is the kinetic energy of the particles of the system  

(…………………….) 

7-The sum of the potential and kinetic energies of the particles of the system 

(…………………….) 

8- The amount of heat required to raise the temperature of 1 kg of matter by IC Factors 

(…………………….) 

9-The cooling system connected to car engines(…………………….) 

Complete the following sentences with appropriate words-2 
1-The substance in the system may be …….…..or liquid or ………...a mixture of them 

 2- Systems are classified according to their ability to exchange energy and matter with 

the surroundings into a………… closed system and ……………. 

3-An exchange of energy occurs in both………….and …………. systems  

4-No exchange of matter occurs in both both………….and …………. systems  

5-The internal energy of system it the sum of the ………... and …………. energies   

6-The kinetic energy of the particles of the materials………… is as largest, because 

they are moving……………… 

7-When a material gains an amount of thermal energy………. the average kinetic 

energy of its particles, and therefore ………. its temperature 

8-The potential energy of a ………. material is as largest, while for……….  materials 

is almost zero 

9-The body gains thermal energy. …………its temperature, while the body loses 

thermal energy……….  its temperature 

10-The amount of change in the temperature of any body depends on…………. the 

type of material and ………. 

11-The amount of change in the temperature of different masses of the same material 

differs when………. or………. the same amount of thermal energy 

12-When two equal masses of water and oil are heated over a uniform flame, the 

amount of temperature increase in…………… is greater than in…..…………… 

Objective questions 
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 13-When the specific heat of a substance is large, the amount of heat needed to raise its 

temperature is…………and take time …………… the loss is the energy it has gained 

Correct underline -3 
system exchanges energy only with its surroundings openAn -1 

 system isolatedBottles of soda water represent an -2 

   is a measure of the average kinetic energy of the particles of a substance Heat-3 

 constantin the average speed of the particles of a substance is offset by a  A decrease-4

temperature 

  liquid  are an excellent coolant Murcury-5 

to the specific heat of liquid water equalThe specific heat of ice is -6 

amagefrom d tiresRadiators are used to protect car -7 

) and an (X) and correct it ✓Put a (-4 
  1-An open system has only exchange of matter with the surrounding medium (   ) 

2-A thermos represents a closed system (   ) 

3-The temperature of a substance is a measure of the average kinetic energy of its particles (   ) 

4-The average kinetic energy of the particles of a system leads to an increase in its 

temperature (   ) 

 (5) The average kinetic energy of the particles of hot water is equal to the average kinetic 

energy of the particles of cold water (   ). 

6-The average kinetic energy of the particles in a system is equal to the kinetic energy of a 

single particle, assuming the kinetic energy of all particles is equal(   ) 

7-Heat transfer from or to a body is inferred from the change in its temperature (   ) 

8-The amount of change in the temperature of a body increases with an increase in its mass 

when it gains a quantity of heat(   ) 

(   ) 9-The specific heat of a single substance varies according to its physical state 

Choose the correct answer from the given answer-5 
system and the surrounding medium closedhat is the relationship between a W-1 

a. Both matter and energy are exchanged between them 

b. An exchange of matter but not energy is exchanged between them 

c. Energy is exchanged between them without matter 

d. No exchange of matter or energy takes place between them  

system and a collective section isolatedWhat is the relationship between an -2 
a. Only heat is exchanged between them         

b. Both matter and heat are exchanged between them  

c. Only matter is exchanged between them  

d. Neither matter nor heat is exchanged between them 

In the opposite figure-3 

Which number represents the system and the system 

?boundary, respectively 

     (3(.)2)              b. (2(.)1)a.  

(2(.)3)              d.  (3(.)1)c.  
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   containing s potsite figure shows three The oppo-4

of tea with a temperature of 70 CC  equal masses

Which of the following is true after 20 minutes 
a. The temperature of the tea does not change in the pot (1). 

The mass of the tea decreases in the pot (2) 

b. The mass of the tea does not change in the pot (1). The temperature of the tea decreases in 

the pot (2) 

c. The temperature of the tea does not decrease in the pot (2). The mass of the tea does not 

change in the pot (3) 

d. The mass of the tea does not change in the pot (1) (1). The temperature of the tea does not 

change in the pot (3) 

  A system containing a substance (A) with a mass of 5 was dissolved in 30 ml of -5

water. At the end of the experiment, the temperature of the solution decreased 

 . What type of system is thisby 3 and its mass was 35 

a. Isolated           b. Closed              c. Open             d. Closed or isolated  

The internal energy of the system increases when-6 

a. The potential energy of its particles increases 

b. Both the potential energy and kinetic energy of its particles decrease 

 c. The kinetic energy of its particles decreases 

d. Its particles stop moving 

When a substance is heated, the body that makes it up dies-7 

a. Its average kinetic energy decreases 

b. Its average kinetic energy increases  

c. Its potential energy increases 

d. Its internal energy decreases 

All of the following are factors affecting the temperature of a system, except-8 

a. Its mass            b. Its type of substance      c. Its shape        d. Its physical state 

posite figure represents the heating process of two The op-9

copper balls (A and B). Which of the two balls has a greater 

temperature rise over the same period of time 

a. Ball (A), due to its high specific heat  

b. Ball (B), due to its high specific heat  

c. Ball (A), due to its large size  

d. Ball (B), due to its small size  

From the opposite pots -10 

What two vessels should the experiment be carried 

out on to demonstrate the relationship between the 

time required for water to reach boiling point and 

 aterthe mass of w 

     (3(.)1)              d.  (3(.)2)   c.     (4(.)1)              b. (4(.)3)a.  
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 The opposite figure: represents the heating -11

process of two cubes of the same material. Which 

ºC?of the following is true when they reach 60 
 

a. Cube (Y) has more thermal energy because its specific heat is greater 

b. Cube (Y) has less thermal energy than cube (X) 

c. Cube (X) has less thermal energy than cube(Y) 

d. Cube (X) has more thermal energy because its specific heat is lower 

From the opposite figure-12 

f the following is trueWhich o 

a. The water in the two cups has the same amount of heat 

b. The water in cup (2) is colder than the water in cup 

c. The internal energy of the water in cup (1) is less than the water in cup (2) 

d. The water in cup (1) reaches room temperature before the water in cup (2 ) 

The opposite figure: represents an experiment to  -13

measure one of the factors affecting the amount of 

change in the temperature of the system  

What is the independent variable in this experiment 

a. The volume of oil and water 

b. The amount of heat gained 

c. The type of substance of the oil and water 

d. The amount of change in the temperature of the oil and water 

(14) When two equal masses of water and ice are heated with a uniform flame the 

se will beamount of temperature ri 

a. Water is the largest                                             b. Ice is the largest 

c. Water and ice are both equal in both states        d. Its amount is twice that of ice 

The specific heat of a metal ball depends on -15 

a. Its type of substance         b. Its mass        c. Its volume     d. Its radius 

Which of the following materials has the largest specific heat-16 

a. Water       b.  Iron         c. Aluminum        d. Mercury 

  The table opposite shows the values of the specific -17

ts of four elements with the same temperaturehea 

Which element's temperature rises at the fastest rate when 

equal masses of each are supplied with the same amount of 

heat for an equal period of time 

a. Al             b. Cu           c. Fe             d. C 

of  The graph opposite expresses the specific heat-81 

solids (A) (B) (C) (D) equals in mass at room 

temperature 25, which of these substances reaches a 

temperature of 70 in the greatest possible time 

 a. (A)              b. (B)         c. (C)                  d. (D)              

Specific Heat 

(J/kg.°C) 

Element  

900 Al 

385 Cu 

450 Fe 

410 C 
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What is meant by each of-6 
1-The system                   2- The surrounding medium 

 3-Open  system              4-Closed system 

5- Isolated system           6- temperature 

7-Internal energy of the system            8-Specific heat 

9-Radiator 

Give reasons for the following-7 
A hot cup of tea represents an open system-1 

……………………………………………………………………………… 

A vacuum saucepan represents a closed system, while a thermos represents an -2

isolated system 

……………………………………………………………………………… 

edical thermometer is considered a closed systemA m-3 

……………………………………………………………………………… 

The kinetic energy of the particles of solids is small, while the kinetic energy of the -4

particles of gases is very high 

……………………………………………………………………………… 

liquid decreases when it loses thermal energyThe temperature of a -5 

……………………………………………………………………………… 

The speed of diffusion of odors in hot air is greater than their speed of diffusion in -6

cold air 

……………………………………………………………………………… 

nstantThe internal energy of any isolated system is co-7 

……………………………………………………………………………… 

The amount of temperature rise in a single substance decreases with an increase in its -8

mass when it gains a quantity of heat 

……………………………………………………………………………… 

ame heat source, the When two equal masses of oil and water are heated by the s-9

amount of temperature rise in the oil is greater than that in the water 

……………………………………………………………………………… 

Specific heat is a characteristic property of a substance-10 

……………………………………………………………………………… 

thermometers Mercury is used in the manufacture of-11 

……………………………………………………………………………… 

Water is an excellent refrigerant-12 

……………………………………………………………………………… 

Water is used in a car radiator-13 

……………………………………………………………………………… 

The human body contains a large percentage of water-14 

Essay Questions 
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 ……………………………………………………………………………… 

What happens when-8 
1-The system gains thermal energy from the surroundings 

……………………………………………………………………………… 

2-Two different masses of distilled water are heated - each separately - to the same 

temperature for an equal period of time using a uniform flame 

……………………………………………………………………………… 

3-Two equal masses of water and oil are heated - each separately - to the same 

temperature for an equal period of time using a uniform flame 

……………………………………………………………………………… 

4-Two equal masses of water and ice are heated - each separately - for an equal period 

of time using a uniform flame 

……………………………………………………………………………… 
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Heat Flow When a pot of 

boiling water at 100°C is 

placed in a room at 250°C, the 

water quickly cools down over 

Explain?  .imet 

Because thermal energy is transferred from the water 

(system) to the room (surroundings) and is known as heat.  
 

                Energy that is transferred from one system 

to another or to the surroundings due to a difference 

in temperature.  

 : Practical Activity How Heat Flows           

Steps 

3-Transfer the metal balls 

from the boiling water to 

the cold water and re-

record their two 

temperatures together.  

2-Place metal balls in a 

boiling water bath for a 

certain period of time 

until the temperature of 

the balls rises. 

1-Record the 

temperature of a 

quantity of water in an 

insulated pot, using a 

thermometer 

   

 

 

 

 

 

 

Recorded temperature 28°C Recorded temperature 

100°C 

Recorded temperature 

20°C 

 Observation   

The temperature of the cold water increases from 20 to 28°C 

- The temperature of the metal balls decreases from 100 to 28°C 

The temperature of the mixture of water and metal balls together is now 28°C  

Heat Flow 

 

Heat  

 

Practical Activity :  
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  The temperature of the water rises at a slower rate, while the temperature ofNote 

the metal balls decreases at a faster rate,  

the specific heat of the water is greater than the specific heat of the metals Because 
 ٓلًؽظخ: رشرلغ دسعخ ؽشاسح أُبء ثٔؼذٍ أثطأ، ث٤٘ٔب ر٘خلغ دسعخ ؽشاسح اٌُشاد أُؼذ٤ٗخ ثٔؼذٍ أعشع، 

 اُؾشاسح اُ٘ٞػ٤خ ُِٔبء أًجش ٖٓ اُؾشاسح اُ٘ٞػ٤خ ُِٔؼبدٕ لإٔ

Conclusion  

  
 

. 

 
 

 

 
When two non-isolated systems with different temperatures come into contact 

(What happened), thermal energy flows from the higher temperature system to 

the lower temperature system 
( رغشٜ )رٕزمً( اٌطبلخ اٌؾشاس٠خ ِٓ إٌظبَ الأػٍٝ فٟ دسعخ اٌؾشاسح إٌٝ  ِبرا ٠ؾذسػٕذ رلاِظ ٔظب١ِٓ غ١ش ِؼض١ٌٚٓ ِخزٍف١ٓ فٟ دسعخ اٌؾشاسح ) 

   اٌؾشاسح  إٌظبَ الألً فٟ دسعخ

 Heat flow continues between the two systems until they reach the same 

temperature, i.e., they reach thermal equilibrium.  
 .٠غزّش عش٠بْ ) رذفك ( اٌؾشاسح ث١ٓ إٌظب١ِٓ ؽزٝ ٠ظجؼ ٌّٙب ٔفظ دسعخ اٌؾشاسح، أٜ ٠ظلا ٌؾبٌخ الارضاْ اٌؾشاسٞ

 

Thermal Equilibrium The state reached by two systems with different 

temperatures after they come into contact and their temperatures become equal. 
  اُؾبُخ اُز٢ ٣ظَ إ٤ُٜب ٗظب٤ٖٓ ٓخزِل٤ٖ ك٠ دسعخ اُؾشاسح ثؼذ رلًٓغٜٔب ٝرغبٟٝ دسعز٢ ؽشاسرٜٔب الارضإ اُؾشاس١

in  gainedthe amount of heat  = from one system lostf heat The amount o Notes

(at equilibrium). the other system  
 و١ّخ اٌؾشاسح اٌّىزغجخ فٟ إٌظبَ ا٢خش ) ػٕذ الارضاْ (. -. و١ّخ اٌؾشاسح اٌّفمٛدح ِٓ أؽذ إٌظب١ِٓ  

When two equal masses or volumes come 

into contact Of the same material and 

different temperatures 
ػ٘ذ رلًٓظ ًزِزبٕ أٝ ؽغٔبٕ ٓزغب٤٣ٖٝ ٖٓ ٓبدح ٝاؽذح ٝٓخزِل٤ٖ ك٢ دسعخ 

   اُؾشاسح اُغبء عش٣بٕ اُؾشاسح. 
At thermal equilibrium, the temperature of each of them =their average 

temperatures before contact are equal to (40°C). 
 .(C°40) رظجؼ دسعخ ؽشاسرّٙب ػٕذ الارضاْ اٌؾشاسٞ، ِزٛعؾ دسعزٟ ؽشاسرّٙب لجً اٌزلاِظ 

When two bodies with the same 

temperature come into contact 
 ػ٘ذ رلًٓظ عغٔبٕ ُٜٔب ٗلظ دسعخ اُؾشاسح.
. Note that does not change.    

 لا ٣ؾذس عش٣بٕ ُِؾشاسح
  

Direction of heat flow 

When two non-isolated systems with different temperatures come into contact 

Thermal Equilibrium 

51°C 31°C Direction of heat flow 

31°C 31°C The heat don’t flow 
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 nk with a temperature of 70°C When a Nescafe dri

comes into contact with a milk drink with a 

),What happened( ,temperature of 20°C 

 we notice that the temperature of the mixture formed 

in the cup is greater than 200°C and less than 70°C. 
ٔلاؽظ أْ دسعخ اٌخ١ٍؾ اٌّزىْٛ فٝ اٌىٛة رىْٛ أوجش ِٓ  C°20اٌّششٚة ٌجٓ دسعخ ؽشاسرٗ  C°70ػٕذ ِلاِغخ ِششٚة ٔغىبف١ٗ دسعخ ؽشاسرٗ 

20°C  ِٓ ً70ٚأل°C 

When metal balls with a temperature of 30°C are mixed with water with a G.R.

 temperature of 20°C, the temperature of the mixture at thermal equilibrium is

not 25°C 
 C°25، لا رىْٛ دسعخ ؽشاسح اٌخ١ٍؾ ػٕذ الارضاْ اٌؾشاسٞ  C°20ِغ ِبء دسعخ ؽشاسرٗ  C°30ط فغش : ػٕذ خٍؾ وشاد ِؼذ١ٔخ دسعخ ؽشاسرٙب 

Because the mixture is composed of two substances that differ in mass and type, 

and therefore in specific heat 
 ِىْٛ ِٓ ِبدر١ٓ ِخزٍفز١ٓ فٟ اٌىزٍخ ٚإٌٛع ٚثبٌزبٌٟ فٟ اٌؾشاسح إٌٛػ١خلأْ اٌخ١ٍؾ 

 

 

Radiation Third Convection: Second Conduction First 

 

 

 

When you touch a metal spoon placed 

in a cup of hot tea 

 then 

the heat flows from the tea to the 

spoon and from the spoon to your 

hand 

 in a way known as 

 

 

 

  

  

  

 

. 

 

. 

 

Methods of heat transfer 

First: Heat transfer by conduction 
 

How: heat is transferred by conduction 
 

When: you touch a metal spoon 

placed in a cup of hot tea   
 

The heat flows from the tea to the 

spoon and from the spoon to your hand  
 

thermal conduction 
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 temperature  lowerto the  higheralong the metal rod from the  Heat is transferred

 conductionpoint by  
 ؽ١ش رٕزمً اٌؾشاسح ػٍٝ اِزذاد اٌغبق اٌّؼذ١ٔخ ِٓ إٌمطخ الأػٍٝ إٌٝ إٌمطخ الألً فٟ دسعخ اٌؾشاسح ثبٌزٛط١ً

 
When the tip of a metal rod is heated, 
 ػ٘ذ رغخ٤ٖ ؽشف عبم ٓؼذ٤ٗخ
 the kinetic energy of the particles in it increases,  

causing it to vibrate more. 
 رضداد ؽبهخ ؽشًخ اُغغ٤ٔبد أُٞعٞدح ثٜب، كزٜزض ثذسعخ أًجش
Some of the energy of these particles is transferred 

when they collide with neighboring particles, 

increasing the kinetic energy of the neighboring 

particles.  
 . .. ٣٘زوَ ثؼؼًب ٖٓ ؽبهخ ٛزٙ اُغغ٤ٔبد ػ٘ذ رظبدٜٓب ٓغ اُغغ٤ٔبد أُغبٝسح ُٜب ، كزضداد ؽبهخ ؽشًخ اُغغ٤ٔبد أُغبٝسح،

y is transferred to the following particles , some of the energIn the same way

without the particles moving from their position.  
 ٝث٘لظ ا٤ٌُل٤خ ٣٘زوَ عضء ٖٓ اُطبهخ ُِغغ٤ٔبد اُزب٤ُخ دٕٝ إٔ ر٘زوَ اُغغ٤ٔبد ٖٓ ٓٞػؼٜب

 

 
The transfer of thermal energy through solid objects from one point to another 

without the particles moving from their position. 
 اٗزوبٍ اُطبهخ اُؾشاس٣خ خلًٍ الأعغبّ اُظِجخ ٖٓ ٗوطخ إ٠ُ أخشٟ دٕٝ اٗزوبٍ عغ٤ٔبرٜب ٖٓ ٓٞػؼٜب

A measure of the extent to which a material conducts Thermal conductivity  

heat through it.  
 س٣خ ٓو٤بط ُٔذٟ هبث٤ِخ أُبدح ُزٞط٤َ اُؾشاسح خلًُٜباُزٞط٤ِ٤خ اُؾشا  

In the experiment shown in the opposite figure: 

 

Two iron and copper rods of the same 

dimensions, with pins attached to them, are 

heated using small pieces of wax. 
 .ظ الأثؼبد ٓضجذ ػ٤ِٜٔب دثبث٤ظ ثبعزخذاّ هطغ طـ٤شح ٖٓ اُشٔغ٣زْ رغخ٤ٖ عبه٤ٖ ٖٓ اُؾذ٣ذ ٝاُ٘ؾبط ُٜٔب ٗل

Observation  

The time it takes for the pins to fall varies for each rod, and this depends on 

the thermal conductivity of the material of each rod. 
 ػ٠ِ اُزٞط٤ِ٤خ اُؾشاس٣خ ُٔبدح ًَ عبم ٣لًؽع اخزلًف صٖٓ عوٞؽ اُذثبث٤ظ ك٢ ًَ عبم ٣ٝزٞهق رُي

The thermal conductivity of copper is greater than that of iron. 
 ؽ٤ش إٔ اُزٞط٤ِ٤خ اُؾشاس٣خ ُِ٘ؾبط أًجش ٖٓ اُؾذ٣ذ

Therefore, the wax melts first and the pins fall faster. 
 ُزا ٣٘ظٜش ػ٘ذٙ اُشٔغ أٝلا ٝرزغبهؾ اُذثبث٤ظ أعشع

 

 .Explaining heat transfer by conduction رفغ١ش أزمبي اٌؾشاسح ثبٌزٛط١ً
 

 Thermal conductivity : اُزٞط٤َ اُؾشاس١

In the experiment shown in the opposite figure  
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 Metals are good conductors of heat. 
 .اُلِضاد ٓٞاد ع٤ذح اُزٞط٤َ ُِؾشاسح

The natural elements are arranged according to their conductivity as 

follows: 
 : رشرت اُؼ٘بطش اُطج٤ؼ٤خ ؽغت رٞط٤ِ٤زٜب ، ًبُزب٢ُ

First: Diamond. Second: Silver. Third: Copper. 
 الأٍٝ : أُبط اُضب٢ٗ : اُلؼخ اُضبُش : اُ٘ؾبط

Materials can be classified according to their thermal conductivity into: 

Thermally conductive materials  
 ٓٞاد ٓٞطِخ ؽشاس٣ب

Thermally insulating material 
 ٓٞاد ػبصُخ ؽشاس٣ب

Good thermal conductors have high 

thermal conductivity 
 ٓٞاد ع٤ذح اُزٞط٤َ ُِؾشاسح رٞط٤ِ٤زٜب اُؾشاس٣خ ٓشرلؼخ

Poor thermal conductors have low 

thermal conductivity 
 ٓٞاد سد٣ئخ اُزٞط٤َ ُِؾشاسح رٞط٤ِ٤زٜب اُؾشاس٣خ ٓ٘خلؼخ

Examples 

Diamonds  

Metals in general, such as aluminum 

and copper  
ػبّ ٓضَ : الأ٤ُّ٘ٓٞٞ ٝاُ٘ؾبط أٓضِخ أُبط اُلِضاد ثشٌَ . 

Wood  

-Plastics  
 اُخشت اُجلًعز٤ي

G. R.   

1-Pizza is placed in cardboard boxes.  
 ػَِ : رٞػغ اُج٤زضا ك٢ ػِت ٖٓ اٌُبسرٕٞ ؟
To keep it hot, because cardboard is a 

heat-insulating material 
أُٞاد اُؼبصُخ ُِؾشاسح ط ُلًؽزلبظ ثٜب عبخ٘خ، لإٔ اٌُبسرٕٞ ٖٓ  

2. Cooking utensils (pots) are made of metals....  
  رظ٘غ أٝا٢ٗ اُط٠ٜ ٖٓ أُؼبدٕ
Because of their high thermal conductivity,   
  لاسرلبع رٞط٤ِ٤زٜب اُؾشاس٣خ 

3-The Cooking pots handles are made of plastic or wood...  ? 
٢ اُط٠ٜ ٖٓ اُجلًعز٤ي أٝ اُخشترظ٘غ ٓوبثغ أٝاٗ  

Because of their low thermal conductivity. 
 .لاٗخلبع رٞط٤ِ٤زٜٔب اُؾشاس٣خ

4- Polystyrene panels are placed between hollow bricks 

constructin  g building walls? 
ٔجب٢ٗٝػغ أُٞاػ اُج٠ُٞ إعز٤ش٣ٖ ث٤ٖ هٞاُت اُطٞة أُلشؽ ػ٘ذ رش٤٤ذ ؽٞائؾ اُ 4 . 

Because polystyrene and the air in the brickwork are heat-insulating 

materials, which prevents rapid changes in temperature inside the room 

when it changes outside 
غ اُزـ٤شاد اُغش٣ؼخ ك٢ دسعبد اُؾشاسح داخَ لإٔ اُج٠ُٞ إعز٤ش٣ٖ ٝاُٜٞاء أُٞعٞد ك٢ كشع اُطٞة ٖٓ أُٞاد اُؼبصُخ ُِؾشاسح، ٝٛٞ ٓب ٣ٔ٘

 أُ٘بم ػ٘ذ رـ٤شٛب خبسعٜب
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 The presence of cooling systems inside electronic 

devices such as computers and smartphones that use 

materials that conduct heat well Such as silver 
٤خ ٓضَ أعٜضح أٌُج٤ٞرش ٝاُٜٞارق اُز٤ًخ رغزخذّ ك٤ٜب ٓٞاد ع٤ذح اُزٞط٤َ ُِؾشاسح ٓضَ اُلؼخٝعٞد أٗظٔخ رجش٣ذ داخَ الأعٜضح الإٌُزشٝٗ    

To get rid of the heat generated in the internal components, which may lead 

to poor performance and possibly damage. 

ز٢ هذ رؤد١ إ٠ُ ػؼق أدائٜب ٝسثٔب رِلٜبُِزخِض ٖٓ اُؾشاسح أُزُٞذح ك٢ أٌُٞٗبد اُذاخ٤ِخ ٝاُ  .  

 

 

 

 

 
                    then 

 

 

 

                         by 

 

+ 

 

Convection Currents 

 

 
When water is heated 

by a heat source, the 

water particles near 

the bottom of the 

container gain thermal 

energy, so the 

particles move faster 

and further apart. 

the hot water 

rises because 

its density is 

less than that 

of the cold 

water 

 

And the cold 

water(higher 

density) 
located at the 

surface 

descends to 

replace the 

hot water 

Reply the 

rise of hot 

water and the 

fall of cold 

water 

 

 

ػ٘ذ رغخ٤ٖ أُبء ثٔظذس ؽشاسٟ رٌزغت 

عغ٤ٔبد أُبء اُوش٣جخ ٖٓ هبع الإٗب ؽبهخ 

ؽشاس٣خ كززؾشى اُغغ٤ٔبد ثغشػخ أًجش 

 ٝرجزؼذ ػٖ ثؼؼٜب أًضش

٣شرلغ أُبء اُغبخٖ 

الأػ٠ِ ، لإٔ ًضبكزٚ رٌٕٞ 

 أهَ ٖٓ ًضبكخ أُبء اُجبسد

 

ٝأُبء اُجبسد )رٝ اٌُضبكخ 

الأػ٠ِ( أُٞعٞد ػ٠ِ 

٤ُؾَ ٓؾَ اُغطؼ ٣٘ضٍ 

 .أُبء اُغبخٖ

 ٣غزٔش طؼٞد

 أُبء اُغبخٖ

 ٝٛجٞؽ أُبء اُجبسد

Second: Heat transfer by Convection 
 

Explanation of Heat Transfer by Convection Currents 
 

When: crystal of violet potassium 

permanganate is placed in a beaker containing 

a quantity of water over a flame 
 

The violet-colored water spreads into 

the beaker during the heating process 
 

Convection cuurent  



 
 

 

 61 

61 
Mr:- Alifaz.N.Tadrous 

01005136959- 01222978682 

 

2
 nd

 prep 1
st
 term 

 

First term 
 

  

  

 

.  

 

 

 

 

. 

Convection. 

 

The transfer of thermal energy in fluids with the movement of their particles  
 .اُؾَٔ اُؾشاس١ اٗزوبٍ اُطبهخ اُؾشاس٣خ ك٠ أُٞائغ ٓغ ؽشًخ عغ٤ٔبرٜب

(1)The heater is placed on the floor of the room (G.R.)? 
 رٞػغ أُذكأح ػ٠ِ أسػ٤خ اُـشكخ ػَِ ؟

By transferring heat from the heater to the air next to it, the 

warm, less dense air rises upwards and the cold, denser air 

sinks downwards 
ٝس ُٜب ك٤شرلغ اُٜٞاء اُذاكئ الأهَ ًضبكخ الأػ٠ِ ٣ٜٝجؾ اُٜٞاء اُجبسد الأػ٠ِ ًضبكخ لأعلَثبٗزوبٍ اُؾشاسح ٖٓ أُذكأح ُِٜٞاء أُغب . 

 (2) The freezer is installed at the top of the refrigerator.  

(G.R.)? ػَِ ٣ضجذ اُلش٣ضس ك٢ أػ٠ِ اُضلًعخ ؟  

This ensures even heat distribution throughout the 

refrigerator by the cold, denser air descending 

downwards and the warm, less dense air rising upwards  

 .اُؼٔبٕ رٞص٣غ اُؾشاسح ك٠ ع٤ٔغ أٗؾبء اُضلًعخ ثٜجٞؽ اُٜٞاء اُجبسد الأػ٠ِ ًضبكخ لأعلَ ٝطؼٞد اُٜٞاء اُذاكئ الأهَ ًضبكخ لأػ٠ِ

 
 ٗغ٤ْ اُجؾش

The movement of cold air (breeze) from the  

sea during the day towards the land 
 ؽشًخ ٛٞاء ثبسد )ٗغ٤ْ( ٖٓ اُجؾش ٜٗبسا ثبرغبٙ ا٤ُبثظ ٗغ٤ْ اُجؾش

The Sea Breeze Phenomenon. ظبٛشح ٗغ٤ْ اُجؾش   

(3)The reason for Sea Breeze occurrence(G.R.)?  

The specific heat of land is lower than 

the specific heat of sea water 
اُؾشاسح اُ٘ٞػ٤خ ُٔبء اُجؾش ٗغ٤ْ اُجؾش : اٗخلبع اُؾشاسح اُ٘ٞػ٤خ ٤ُِبثظ ػٖ عجت ؽذٝس  

How it occurs. 

 (1) When the sun's rays fall during the day, the air in contact with the land 

heats up more than the air in contact with the sea. 
عوٞؽ أشؼخ اُشٔظ ٜٗبسًا ٣غخٖ اُٜٞاء أُلًٓظ ٤ُِبثظ ثذسعخ أًجش ٖٓ عخٞٗخ اُٜٞاء أُلًٓظ ُِجؾش ػ٘ذ (1) . 

 (2) The hot air above the land rises upwards and is replaced by cold air 

(breeze) from the sea. 
د )ٗغ٤ْ( ٖٓ عٜخ اُجؾش٣شرلغ اُٜٞاء اُغبخٖ اُز١ ٣ؼِٞ ا٤ُبثظ لأػ٠ِ ٣ٝؾَ ٓؾِٚ ٛٞاء ثبس (2)   

When air is cooled 

its density increases, so 

it descends and is 

replaced by hotter (lower 

density) air 
 

When air is heated 

its density decreases, so 

it rises upwards and is 

replaced by colder 

(higher density) air 
 

ػ٘ذ رجش٣ذ اُٜٞاء رضداد کضبكزٚ ك٤ٜجؾ لأعلَ 

(٣ٝؾَ ٓؾِٚ اُٜٞاء اُغبخٖ الأهَ ًضبكخ    

 

ػ٘ذ رغخ٤ٖ اُٜٞاء روَ ًضبكزٚ ك٤شرلغ لأػ٠ِ 

(٣ٝؾَ ٓؾِٚ اُٜٞاء اُجبسد )الأػ٠ِ ًضبكخ    

 

Thermal Convection   
 

Sea Breeze 
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 The effect of this phenomenon is more evident in the summer than in the 

spring or autumn. 

How can an eagle fly in the air at great heights? 
٣غزط٤غ اُ٘غش اُزؾ٤ِن ك٢ اُٜٞاء ػ٠ِ اسرلبػبد ًج٤شح ؟ ٤ًق  

The air near the Earth's surface is heated by the sun's heat, 

causing the warm air to rise upwards. The eagle spreads its 

wings to rise with the air without having to flap its 

wings. This is equivalent to the force of gravity and 

maintains its buoyancy in the air. 
كززظبػذ ر٤بساد ؽَٔ اُٜٞاء اُذاكئ لأػ٠ِ ك٤جغؾ اُ٘غش ع٘بؽ٤ٚ ٤ُشرلغ لأػ٠ِ ٓغ اُٜٞاء سع ثلؼَ ؽشاسح اُشٔظ اُٜٞاء اُوش٣ت ٖٓ عطؼ الأ ٣غخٖ

 دٕٝ اُؾبعخ إ٠ُ سكشكخ اُغ٘بؽ٤ٖ ٝٛٞ ٓب ٣ؼبدٍ هٞح اُغبرث٤خ الأسػ٤خ ُٚ ٣ٝؾبكع ػ٠ِ ؽلٞٙ ك٢ اُٜٞاء

إ٠ُ ػؼق أدائٜب ٝسثٔب رِلٜب ُِزخِض ٖٓ اُؾشاسح أُزُٞذح ك٢ أٌُٞٗبد اُذاخ٤ِخ ٝاُز٢ هذ رؤد١  .  

 

 

 

 

 
                    Because 

 

 
 

                         known as 

 

+ 

 
 

1-Solar radiation consists of many 

electromagnetic waves, some of which 

are visible, such as light, and some of 

which are invisible, such as infrared 

radiation with a thermal effect. 
٣زٌٕٞ الإشؼبع اُشٔغ٢ ٖٓ اُؼذ٣ذ ٖٓ أُٞعبد اٌُٜشٝٓـ٘بؽ٤غ٤خ ثؼؼٜب ٓشئ٠  .

 .ٓضَ اُؼٞء ٝثؼؼٜب ؿ٤ش ٓشئ٠ ٓضَ الأشؼخ رؾذ اُؾٔشاء راد اُزأص٤ش اُؾشاس١

2-Objects absorb infrared radiation, so their temperature rises. 
بّ الأشؼخ رؾذ اُؾٔشاء، ُزا رشرلغ دسعخ ؽشاسرٜبرٔزض الأعغ . . 

Opaque, upright objects absorb infrared radiation better than shiny white objects. 
 ٣ٌٕٞ آزظبص الأعغبّ أُؼزٔخ اُوبئٔخ ُلأشؼخ رؾذ اُؾٔشاء. أكؼَ ٖٓ آزظبص الأعغبّ اُج٤ؼبء اُلًٓؼخ .

Therefore: - Firefighters wear shiny, clear clothing. 
٣شرذٟ سعبٍ الإؽلبء ٓلًثظ هؼ٤خ لآؼخ -ُزا :  . 

In the summer, they wear white or light-colored clothing,  

In the winter, Dark clothing. Solar water heater tubes are painted black. 
هبئٔخ. رط٠ِ أٗبث٤ت اُغخبٗبد اُشٔغ٤خ ثبُِٕٞ الأعٞدرشرذٟ ك٢ اُظ٤ق ٓلًثظ ث٤ؼبء أٝ كبرؾخ ٝك٢ اُشزبء ٓلًثظ  . 

Third: Heat transfer by Radiation 
 

Explanation of Heat Transfer by Radiation  

 

When: exposed to solar radiation, we feel warm 

even though there are millions of kilometers of 

space between the sun and the Earth (G.R.)? 
 

The sun's heat is transferred to us 

without the need for material particles. 

 

Radiation  

Heat transfer from the sun to the Earth 

by radiation 
 

Electromagnetic waves:- Waves 

that propagate in a vacuum at a 

very high speed, reaching 300,000 

m/s in all directions  

ٓٞعبد ر٘زشش ك٢ اُلشاؽ ثغشػخ ًج٤شح  أُٞعبد اٌُٜشٝٓـ٘بؽ٤غ٤خ

   ك٢ ع٤ٔغ الارغبٛبد إ٠ُ m/s 300000عذا رظَ 
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 1-All hot objects radiate heat (infrared rays), and the hotter the object, the 

more infrared rays it emits. 
اُظبدسح ػًَ٘ٚ الأعغبّ اُغبخ٘خ رشغ ؽشاسح )أشؼخ رؾذ ؽٔشاء ( ًِٝٔب ًبٕ اُغغْ أعخٖ ًِٔب صادد الأشؼخ رؾذ اُؾٔشاء   

2-All heat sources emit heat, which is transmitted through the air by 

radiation and convection, while heat from the sun is transmitted by 

radiation only. 
وَ اُؾشاسح ٖٓ ًَ أُظبدس اُؾشاس٣خ ر٘جؼش ٜٓ٘ب اُؾشاسح ٝر٘زوَ ٜٓ٘ب خلًٍ اُٜٞاء ثبلإشؼبع ٝاُؾَٔ، ث٤٘ٔب ر٘ز

 .اُشٔظ ثبلإشؼبع كوؾ

Heat is transmitted from the lamp to the hand by radiation.  

That is, heat is transmitted by radiation in a vacuum and in gases. 
ٝك٢ اُـبصادر٘زوَ اُؾشاسح ٖٓ أُظجبػ إ٠ُ ا٤ُذ ػٖ ؽش٣ن الإشؼبع ، أٟ إٔ اُؾشاسح ر٘زوَ ثبلإشؼبع ك٢ اُلشاؽ     
In light of the above, radiation can be defined as follows: 

 

Thermal radiation. 

The transmission of infrared rays from the surfaces of objects, especially 

hot ones, without the need for material particles. 
  الإشؼبع اُؾشاس١.اٗزوبٍ الأشؼخ رؾذ اُؾٔشاء ٖٓ أعطؼ الأعغبّ، ٝخبطخ اُغبخٖ ٜٓ٘ب، دٕٝ اُؾبعخ إ٠ُ عغ٤ٔبد ٓبد٣خ

 
Thermograph   

A technology that uses a camera to sense the thermal radiation emitted by 

objects and convert it into color images. The colors depend on changes in 

the body's temperature. 
اُضشٓٞعشاف رو٤٘خ رغزخذّ ًب٤ٓشا رؼَٔ ػ٠ِ اعزشؼبس الإشؼبع اُؾشاس١ اُظبدس ٖٓ الأعغبّ ٝرؾ٣ِٞٚ إ٠ُ طٞس ِٓٞٗخ، رؼزٔذ أُٞاٜٗب ػ٠ِ 

 .اُزـ٤شاد ك٠ دسعبد ؽشاسح اُغغْ

The thermograph camera is used ٞعشافرغزخذّ ًب٤ٓشا اُضشٓ    

-Photography in the dark.     ُظلًّاُزظ٣ٞش ك٢ ا . 

-Detecting the temperature of objects. اٌُشق ػٖ دسعخ ؽشاسح الأعغبّ  . 

 

Integration with Biology     (اُزٌبَٓ ٓغ ػِْ الأؽ٤بء )اُج٤ُٞٞع٢   

Snakes are able to hunt their prey at night(G.R.) 

because there are sensory sensors in the front of 

the snake's head that enable it to receive infrared 

radiation emitted by the prey's bodies. 
دسح رزٌٖٔ اُضؼبث٤ٖ ٖٓ اطط٤بد كشاٗغٜب ٤ُلً ... ُٞعٞد ٓغزشؼشاد ؽغ٤خ ك٢ ٓوذٓخ سأط اُضؼبث٤ٖ رٌٜٔ٘ب ٖٓ اعزوجبٍ الأشؼخ رؾذ اُؾٔشاء اُظب

 ٖٓ أعغبّ اُلشاٗظ

  

 

 

 

 

Thermal radiation. 
 

Thermography 
 

Integration with Biology     (اُزٌبَٓ ٓغ ػِْ الأؽ٤بء )اُج٤ُٞٞع٢   
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 Lesson (4)Unit One,  

 Scientific term Write  -1 
1)The energy  that transfer from one system to another as a result of the difference in 

their temperature. (…………………) 

2)The state  in which 2 different systems  differ in their temperature and touching each 

other  where their temperature becomes equals (…………………) 

3) Transfer of heat energy through solid bodies without the moving of their molecules 

from their position (…………………) 

4)The measurement of the ability of substance to transfer energy. (…………………)  

5)Transfer of heat energy in fluids with moving its particles (…………………) 

6)Movement of cold air at day from sea to land (…………………) 

7)Waves transfer in space in all direction by speed of 300000 Km/S (………………) 

8)The transfer of infrared rays from the surface of hot bodies without the need of 

materialistic particles (………………) 

9)A Technique in which a camera use the sense of thermal waves emitted from bodies 

and change it into colored photos. (………………)  

2)Complete the following 
 (1) Thermal energy is transferred from a………… system at a temperature to a 

……………. system at a temperature. 

 (2) Heat is transferred in three different ways  conduction,…………. And………… 

 (3) Heat is transferred from one point to another in………… objects by………………. 

 (4) From materials that are good conductors of heat………… . while………… is from  

materials that are heat insulators. 

 (5) Cooking pot handles are made of………. Or …………while the pots themselves are 

made of…………. 

 (6) Silver precedes by ………..element and follows by ………..element in thermal 

conductivity. 

 (7) Sheets of………… are placed between bricks to avoid…………… temperature 

changes inside buildings. 

 (8) Heat is transferred by conduction as a result of………….. particles of a material 

touching each other, while heat transferred by convection as a result …………..of 

particles of a fluid. 

(9) Heat is transferred in iron by………, While it is transferred in water by………….. 

(10) Hot water has ………..density while cold water has ………..density . 

(11) A sea breeze occurs as a result of the movement of hot air from………… 

to be replaced by cold air from………………… 

 (12) The idea of the sea breeze depends on the transfer of heat by a…………… 

, while the cooling of electronic devices depends on the transfer of heat by a…………… 

 (13) Heat is transferred in gases by a…………… and ……………. method 

Objective questions 
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  (14) The heat of the sun reaches us by a…………. method, while the heat of a heater 

reaches us by a……………and…………… method. 

 (15)………….. camera. can sense the………….. radiation emitted by objects and 

convert it into colored images. 

3)Correct the underlined: 
…)(………  matter.(1) Heat is a form of   

. convectionis transferred through solid objects from one end to the other by  Heat(2) 

(………………) 

 (3) When two identical cubes of copper come into contact, the temperature of the first 

being 60 °C and the temperature of the second being 40°C, their temperature at thermal 

. (………………)20 °Cequilibrium becomes  

in thermal conductivity among natural elements (…………) firstranks  Copper(4)   

, hot water particles rise upward and cold water radiationis transferred by  heat(5) When 

particles sink downward.  (………………) 

.springof the sea breeze phenomenon is more pronounced in  effect(6) The   

effect. (………………) chemicalradiation has a  Infrared(7)   

 (8) The idea of wearing clothes that stand out in winter is based on heat transfer by 

(………………) conduction. 

 conduction.nd in front of a lit electric lamp, heat is transferred to us by (9) When we sta 

(………………) 

) or (X)  , and correct the wrong:✓4)Put (  
(1) The transfer of thermal energy from one system to another depends on a temperature 

difference between them. (    ) 

 (2) Heat is transferred from a colder body to a hotter body. (    ) 

(3) A spoon becomes cold after being used to stir iced water in a cup because the spoon 

loses heat to the iced water. (    ) 

 (4) When a cube of metal at a temperature of 60°C is dropped into a tub of water at a 

temperature of 90°C, there is no change in the temperature of the water. (  ) 

 (5) When stirring a cup of hot tea with a metal spoon, heat is transferred to the hand by 

radiation. (    ) 

 (6) Thermal equilibrium occurs when there is a difference in the amount of heat. (    ) 

 (7) Metals are thermal conductors. (    ) 

 (8) The thermal conductivity of copper is greater than that of silver. (    )   

 (9) The thermal conductivity of solid bricks is better than that of hollow bricks. 

 (10) The heat generated in smartphone components leads to poor performance. (    )  

 (11) Heat is transferred through solids and liquids by convection. (    ) 

 (12) When air is cooled, its density decreases and it sinks. (    ) 

 (13) An electric heater is placed on the floor of a room to heat the air by conduction.(    ) 
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 he given answers:5)Choose the correct answer from t 
 (1) When an ice cube is placed in boiling water. 

A)Heat is transferred from the water to the ice. 

B) The water acquires energy from the ice. 

C)The water acquires energy from the surroundings. 

D)Coldness is transferred from the ice to the water 

 (2) We feel cold after entering an air-conditioned room for several minutes, because…. 

a)The body loses heat.                  b)The room air loses heat. 

c)The body gains heat.                  d)The air conditioner gains heat. 

(3) When an object (X) with a temperature of 75°C comes into contact with another 

object (Y) with a temperature of 1500°C, heat is transferred. 

a) From (X) to (Y) when thermal equilibrium is reached. 

b) From (Y) to (X) when thermal equilibrium is reached. 

C)from (X) to (Y) until thermal equilibrium is reached. 

d) From (Y) to (X) until thermal equilibrium is reached. 

 (4) The opposite figure shows a beaker of water placed in a basin of water. 

What is the temperature of the water in the beaker and basin after 5 hours? 

 a) Beaker: 90°C  , Basin: 50°C       b) Beaker: 50°C , Basin: 50°C 

c)Beaker: 70°C , Basin: 70°C         d) Beaker: 50°C , Basin: 70°C  

 (5) Heat is transferred through metal objects by…… 

a)Conduction and convection.             B)Radiation only.          

c)Radiation and convection.                 D) Conduction only. 

 (6) When ironing clothes with an electric iron, heat is transferred from the soleplate to 

the clothes, by……. 

a)Convection currents and radiation              b)Radiation only. 

c)Convection currents only.                              d) Conduction only. 

(7) All of the following are good conductors of heat, except for……. 

a)Iron.      b) Copper.     c )Aluminum.     D) Wood 

 

 (8) The amount of thermal conductivity can be clearly distinguished between each of…. 

           a)Iron and copper.             b)Copper and aluminum    

         c)Wood and plastic.          d)Iron and plastic. 

(9) In Figure (1), metal balls of the same material were 

glued with wax to several stems  of different materials. 

When heat was supplied to them, some of the balls fell 

off As in Figure (2),which of the stem materials is 

considered the most heat conductive? 

 (A) A        (B) B        (C) C       (D)D 
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(10) From the experiment shown in the opposite figure: 

Ice cube (2) melts completely before ice cube (1) because … 

a)Material (X) conducts heat faster than material (Y).  
b)Material (Y) is a better conductor of heat than material (X). 

C)The ice cube on material (Y) loses heat faster. 

d)Material (X) has the same thermal conductivity as material (Y). 

 (11) The opposite figure: represents an iron rod, on which 

are attached4 identical balls of wax heated from position (A). 

What is the order of the wax balls in terms of melting speed? 

a. Z>Y>X>W 

 b. W>Z>Y>X 

c. W>X>Z>Y 

 d)Z>Y>W>X 

 (12) A metal door handle (X) is cooler than another plastic  

door handle (Y) on a cold day. because handle (X)……… 

a)conducts convection currents more than handle (Y). 

b)More conductive than the handle (Y). 

c)Less conductive than handle (Y). 

d)Better radiant of heat than the handle (Y). 

 (13) From the experiment shown in the opposite figure: 

What is the possible temperature of each of the two 

spoons two minutes after placing them in cold water? 

 

Choices Wooden spoon metal spoon 

A 25°C 18°C     

B 12°C 28°C      

C 30°C 30°C      

D 10°C 10°C 

 (14) Heat is transferred by convection in all of the following except:…………. 

a)Chlorine.   b ) Water.   C)Air.  D) Aluminum. 

(15) When air is heated, it………… 

a)Its density decreases and it sinks.           b)Its density increases and it rises. 

c)Its density decreases and it rises.            d)Its density increases and it sinks. 

 (16) Covering a cup of hot tea with a lid makes it retain its heat for as long as possible, 

because this reduces its density. 

a)Conduction through the cup         b)Convection currents above the surface of the tea. 

c)Convection currents in the tea.     d)radiation from the shiny surface of the cup 

. 
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  (17) In an electric kettle, the heating coil is placed  

near the base of the kettle, because…………. 

a) Cold water rises           b)Hot water rises.      

C) The kettle is a poor conductor of heat. 

d) Water is a good conductor of heat. 

(18) An electric heater was placed on the floor of a room, Which of the following figures 

represents the air movement in the room after turning on the heater? 

 

 

 
 

(19) The opposite figure shows three locations where the 

temperature varies. The correct order of these locations  

according to their temperature at noon is: 

a)1<3<2      b) 3<1<2       c) 1<2<3      d) 2<1<3 

20)Which of the following figure represent mechanism of forming sea breeze 

 

    

 

 

 

 

(21) Heat transfer by radiation occurs through………….. 

a)Liquids only.       b) Material and immaterial media. 

C ) Gases only.        d)Metals only.   

(22) In which of the following cases is heat  

transferred by radiation only? 

a)Heating a pot of water using a stove. 

b) Heating a piece of rock by the sun. 

C) Heating the air in a room with a radiator.  

d)Heating hands when rubbed together.  

 (23) Which of the following is true? 

a)Metals conduct heat equally. 

b)Heat is transferred in solids and liquids by convection currents. 

c)The density of a cold liquid is greater than its density when it is hot. 

d)Infrared radiation has a chemical effect. 

 (24) From the figure opposite: Which method (or methods) of heat transfer is prevented 

by a vacuum? 

a)Conduction and convection.     b)Conduction and radiation. 
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 c)Convection and radiation.         d)Radiation only. 

25)In the following figure :- Rami and Atef set around burning wood to feel warm At an 

equal distance , how heat can transfer to each of them ?  

Choices Rami Atif 

A Convection radiation 

B Convection  

and radiation 

radiation 

C radiation Convection and  

radiation 

D radiation Convection 

26) Homes in hot houses painted with white color  , because white color………… 

a) reflect rays     b)transfer rays    c)absorb rays    d) allow rays to pass 

27)From the following figure , what is the method of 

transferring heat from the heater to thermometer 

storage 

 (a) Conduction , convection and radiation          

(b)  Conduction and radiation  

(c) Convection only    (d) radiation only  

 -)Choose between the 2 columns :6  
1) 

 (A)  Heat transfer through (B)Through 

1)solid 

2)gases 

3)Vacuum 

1) radiation 

2) Conduction and Convection 

3) Conduction 

4) Convection and radiation 

2) 

(A)  Heat transfer  (B)Through 

1)On touching a metallic spoon 

  2)From the warmer to the room atmosphere  

3)From sun to us 

 

1) Conduction and radiation 

2) radiation 

3) Convection  

4) Conduction 

 
 

)What is meant by:7 
 (1) Heat 

(2) Thermal equilibrium 

(3) Thermal conduction 

 (4) Thermal conductivity 

 (5) Convection 

 (6) Sea breeze 

Essay Questions 
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 (7) Radiation 

(8) Electromagnetic waves 

)Give reasons for the following:8 
 (1) The temperature of a cold solid object rises when it touches a hot piece of iron. 

…………………………………………………………………………………………… 

 (2) The temperature of a hot piece of metal decreases when it is placed in a cup of cold 

water. 

…………………………………………………………………………………………… 

 (3) Cooking utensils are made of aluminum, but their handles are made of wood 

…………………………………………………………………………………………… 

 (4) It is preferable to place polystyrene panels between bricks when constructing walls. 

…………………………………………………………………………………………… 

 (5) When constructing walls, it is preferable to use hollow clay bricks over solid clay 

bricks. 

…………………………………………………………………………………………… 

 (6) Electronic devices have cooling systems that use materials that conduct heat well. 

…………………………………………………………………………………………… 

 (7) An eagle can soar at great heights without flapping its wings, despite the Earth's 

strong pull. 

…………………………………………………………………………………………… 

 (9) It is preferable to place an electric heater on the floor of a room. 

…………………………………………………………………………………………… 

 (8) Heat is not transferred by convection through solid materials 

…………………………………………………………………………………………… 

 (10) The freezer is placed at the top of the refrigerator. 

…………………………………………………………………………………………… 

 (11) The sea breeze occurs. 

…………………………………………………………………………………………… 

 (12) The sand on the beach is hotter than the sea water at noon. 

…………………………………………………………………………………………… 

 (13) The sun's heat is transmitted to us by radiation. 

…………………………………………………………………………………………… 

 (14) The sun's heat is not transmitted to us by conduction or convection. 

…………………………………………………………………………………………… 

 (15) It is preferable to wear tight clothes in the winter and light clothes in the summer. 

…………………………………………………………………………………………… 

 (16) Painting solar water heater tubes black. 

…………………………………………………………………………………………… 

 (17) Firefighters wear shiny silver clothes. 

…………………………………………………………………………………………… 
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  (18) Thermograph cameras are used at airports. 

…………………………………………………………………………………………… 

 (19) Snakes can catch their prey at night. 

…………………………………………………………………………………………… 

)What happens when:9 
1-A hot metal block is immersed in a cup of water that is cold relative to the temperature 

of the metal block and the water? 

…………………………………………………………………………………………… 

 (2) Two bodies at the same temperature come into contact. 

…………………………………………………………………………………………… 

 (3) Two non- insulated systems at different temperatures come into contact 

…………………………………………………………………………………………… 

 (4) Mixing a hot drink at 700°C with another drink at 20°C 

…………………………………………………………………………………………… 

 (5) Placing a metal spoon in a cup of hot tea. 

…………………………………………………………………………………………… 

 (6) Heating the end of a metal rod with several pins attached to it with small pieces of 

wax. 

…………………………………………………………………………………………… 

 (7) Using polystyrene insulation panels between the walls of buildings during 

construction. 

…………………………………………………………………………………………… 

 (8) Placing a heater at the top of a room. 

…………………………………………………………………………………………… 

Compare between each of the following:10) 
 (1) Thermally conductive materials and thermally insulating materials in terms of: 

Definition - Examples. 

 (2) Copper and plastic in terms of: Thermal conductivity. 

 (3) Hollow clay bricks and solid clay bricks in terms of: Thermal conductivity. 

(4) Solid and liquid materials in terms of: The method of heat transfer through them. 

 (5) Heat transfer by conduction, convection, and radiation in terms of: The possibility of 

heat transfer in a vacuum 
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Physical Changes Chemical Changes   اُزـ٤شاد اُطج٤ؼ٤خ     اُزـ٤شاد ا٤ٔ٤ٌُبئخ 

A physical change is a change in the 

state or shape of matter without 

altering its chemical composition. 
٢ ؽبُخ أُبدح أٝ شٌِٜب دٕٝ رـ٤٤ش رش٤ًجٜب اُزـ٤٤ش اُل٤ض٣بئ٢ ٛٞ رـ٤٤ش ك

 .ا٤ٔ٤ٌُبئ٢

A chemical change results in new 

substances with chemical properties 

different from those of the original 

materials  
٣ؤد١ اُزـ٤ش ا٤ٔ٤ٌُبئ٢ إ٠ُ ظٜٞس ٓٞاد عذ٣ذح راد خظبئض ٤ٔ٤ًبئ٤خ 

ط٤ِخٓخزِلخ ػٖ خظبئض أُٞاد الأ  

milting of ice  Burning of wood 

 

 

 
 

Materials are classified according to their 

 physical state into three common states 
 

 

1) Dissolving sugar in water.  

2) Milk turning into yogurt.  

3) Burning of wax. 

4) Melting of wax. 

5) Rusting of an iron nail. 

6) Burning a piece of bread in the oven. 

7) Clouding of clear limewater when carbon dioxide gas is passed through it. 

8) Change in color of a moistened universal indicator strip when exposed to 

ammonia gas. 

(1), (4): Physical Changes 

(2), (3), (5), (6), (7), (8): Chemical Changes 

 

 

 

Classify the following changes as physical or chemical changes: 
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Activity 1: Concept of Chemical Reaction 

Baking soda (sodium bicarbonate)  Materials and Tools Used: 

Vinegar (diluted acetic acid)- Balloon- Funnel Empty bottle  

 

 

 

 

: 

 

Steps 
1-Put two spoons of baking soda into the balloon.  

2- Pour some vinegar into the bottle.  

3- Insert the balloon’s mouth into the bottle’s mouth.  

4- Lift the balloon to pour the baking soda into the bottle. 

  Observationأُلًؽظخ :
Effervescence occurs and gas bubbles rise, causing the balloon to expand and fill with  

 gas ٣ؾذس كٞسإ ٝرشرلغ كوبػبد اُـبص، ٓٔب ٣ؤد١ إ٠ُ رٔذد اُجبُٕٞ ٝآزلًءٙ ثبُـبص

  Explanationاُزلغ٤ش :
The chemical reaction between baking soda (sodium bicarbonate) and vinegar (diluted 

acetic acid) results in effervescence and the release of carbon dioxide gas. 
 ٕٞ.٣ؤد١ اُزلبػَ ا٤ٔ٤ٌُبئ٢ ث٤ٖ طٞدا اُخجض )ث٤ٌشثٞٗبد اُظٞد٣ّٞ( ٝاُخَ )ؽٔغ الأع٤ز٤ي أُخلق( إ٠ُ كٞسإ ٝاٗجؼبس ؿبص صب٢ٗ أًغ٤ذ اٌُشث

 

 

Chemical Reaction 

A process that involves the transformation of 

 
 

 

 

In a chemical reaction, the reactants combine, break apart, or replace one another to 

form new products. 

 

 

 

Mechanism of Chemical Reaction 
 

chemical substances other  

 (products). 
 

into  
chemical substances 

(reactants) 
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 Mechanism of Chemical Reaction 

Step 1: 

Breaking the bonds between atoms in 

the molecules of the reactants. 

 ًغش اُشٝاثؾ ث٤ٖ اُزساد ك٢ عض٣ئبد أُٞاد أُزلبػِخ 1اُخطٞح 

2:Step  

Rearranging the atoms and forming new 

bonds to create the products. 

 .إػبدح رشر٤ت اُزساد ٝر٣ٌٖٞ سٝاثؾ عذ٣ذح ُز٣ٌٖٞ اُ٘ٞارظ2اُخطٞح 

 

Chemical Reaction 
A process involving the breaking of bonds between atoms in the molecules of the 

reactants and the formation of new bonds between atoms in the molecules of the 

products. 
 د اُ٘برغخ.اُزلبػَ ا٤ٔ٤ٌُبئ٢ ػ٤ِٔخ رزؼٖٔ ًغش اُشٝاثؾ ث٤ٖ اُزساد ك٢ عض٣ئبد أُٞاد أُزلبػِخ ٝر٣ٌٖٞ سٝاثؾ عذ٣ذح ث٤ٖ اُزساد ك٢ عض٣ئبد أُٞا

 

The properties of substances change before and after a chemical reaction, as 

demonstrated in the following activity: 

Activity 2: Burning Sugar 
1-Place a quantity of table sugar in a combustion dish. What are the observable 

properties of sugar? 

2-Heat the sugar slowly by placing the dish over a flame. What changes occur in the 

properties of sugar after burning? 
 ػغ ٤ًٔخ ٖٓ عٌش أُبئذح ك٢ ؽجن اؽزشام. ٓب ٢ٛ خظبئض اُغٌش أُِؾٞظخ؟ -١

 عخّٖ اُغٌش ثجؾء ثٞػغ اُطجن كٞم اُِٜت. ٓب ٢ٛ اُزـ٤شاد اُز٢ رطشأ ػ٠ِ خظبئض اُغٌش ثؼذ الاؽزشام؟ -٢

 

 

 
 

 

Observation: 
 

 

White solid Odorless ػذ٣ْ اُشائؾخ ٓبدح طِجخ ث٤ؼبء 

  

During burning: اص٘بء الاؽزشام   

A strong smell develops and smoke rises رظٜش سائؾخ ه٣ٞخ    

Sugar gradually turns into a brown molten substance ٣زؾٍٞ اُغٌش ُِٕٞ ث٢٘ ٓ٘ظٜش  

Mechanism of Chemical Reaction 
 

Properties of Substances Before and After a Chemical Reaction 
 خٞاص أُٞاد هجَ ٝثغ اُزلبػَ ا٤ٔ٤ٌُبئ٢

 

Chemical Reaction 

 

During burning اص٘بء الاؽزشام  :  
 

Observable properties of sugar 
 :اٌخٛاص اٌظب٘ش٠خ ٌٍغىش
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 After complete combustion:  ثؼذ الاؽزشام 

A black solid substance (carbon) remains  طِجخ )ًشثٕٞ( ٣زجو٠ ٓبدح عٞداء  

Smoke rises Colour change 

 Properties of substances (sugar) before and after the reaction, as shown in the ٣زظبػذ دخبٕ  

following table 

 Properties of substances 

before the reaction 

Properties of substances 

after the reaction 

Color White solid Black substance 

Odor Odorless Strong odor and smoke 

 

Activity 3 :  Reaction of Oil with Caustic Soda 

   

Steps: 
1-Place 100 ml of oil in a glass beaker.  

2-Add 30 ml of caustic soda solution (concentrated sodium hydroxide solution) to 

the oil drop by drop. 

3-Heat the mixture using a suitable heat source to a temperature between 40°C and 

50°C, stirring the components well in one direction. 

What change occurs in the properties of the substances after the reaction? 

Observation: 

The texture changes over time, and the mixture transforms into a new solid 

substance. 

Conclusion: 

The texture of the substance changes before and after the reaction, as shown in the 

following table. 

 Properties of substances before the reaction Properties of substances 

actionafter the re 

state Oil: Liquid 

Concentrated sodium hydroxide solution Liquid 

Soap: Solid 

 

 

 

 
1-Formation of a precipitate      2.   Gas evolution        3. Change in color 

4-Emission of light and heat    5. Emission of odor      6. Change in texture 

  

 

After complete combustion:  ثؼذ الاؽزشام 

 

Indicators of a Chemical Reaction 
 :اٌذلائً ػٍٝ ؽذٚس رفبػً و١ّ١بئٟ
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Indicators Chemical Reaction Evidence of chemical 

reaction 

1-Formation 

of a 

Precipitate 

Adding silver 

nitrate solution 

(AgNO3) to sodium 

chloride  solution 

(NaCl) 

 A white precipitate of silver 

chloride (AgCl) 

forms, which is 

insoluble in 

water and 

settles at the 

bottom of the container.  

2. Gas 

Evolution 

Adding diluted 

hydrochloric acid 

(HCl) to a strip of 

magnesium (Mg) 

 

Bubbles of 

hydrogen gas are 

formed 

 

3. Change in 

Color of the 

Substance 

Placing a zinc plate 

(Zn) in copper(II) 

sulfate solution 

(CuSO4) 

→ The blue color of 

the copper sulfate 

solution disappears, 

forming a colorless 

zinc sulfate solution, 

and red copper precipitates on 

the zinc plate. 

 

4.Emission of 

Light and 

Heat 

A strip of 

magnesium (Mg) 

ignites in 

atmospheric air  

 turns into magnesium oxide 

(MgO), which 

is soluble in 

water. 

 

What safety precautions should be followed when handling a strip of magnesium 
 ٓب اؽز٤بؽبد اُغلًٓخ اُٞاعت ارجبػٜب ػ٘ذ ؽشم شش٣ؾ ٖٓ أُـ٘غ٤ّٞ  

1- Hold the magnesium strip with tongs to avoid burns during heating. 
  آغبى شش٣ؾ أُـ٘غ٤ّٞ ثٔبعي ؽشاس١

2- Use a protective mask to shield the eyes and entire face.  

3-Do not touch the white powder formed immediately after the reaction, as it 

may be hot. 
 لارِٔظ أُغؾٞم الأث٤غ أُزٌٕٞ ثؼذ اُزلبػَ لاٗٚ ٣ٌٕٞ عبخٖ
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 y precautions should be followed when adding acids to metals?What safet 
 ٓب اؽز٤بؽبد اُغلًٓخ اُٞاعت ارجبػٜب ػ٘ذ إػبكخ ؽٔغ ا٢ُ اُلِضاد  

Handle acids with great care specially the concentrated one. 
 رؼبَٓ ثؾشص شذ٣ذ ٓغ الاؽٔبع ٝخبطخ أُشًضح ٜٓ٘ب 

al reaction when sugar is burned? What indicates a chemic 

Colour change Smoke emission  

Formation of a new substance with a strong odor (carbon) 

What indicates a chemical reaction when oil reacts with caustic soda?  

Formation of a new substance (soap)  - texture change    

ndicates a chemical reaction when baking soda reacts with a diluted acid? What i 

Emission of carbon dioxide gas bubbles 

What indicates a chemical reaction between carbon dioxide gas and clear 

limewater (calcium hydroxide solution)?                         

The clear limewater becomes cloudy when carbon dioxide gas is passed 

through it. 

 
 

Examples of chemical reactions in daily life: 

Frying eggs 2. Reaction of oxygen 

in the air with apple 

slices when cut and left 

exposed 

3.Rusting of iron 

when exposed to 

humid air 

 

4.Ignition of 

fireworks 

  
 

 

Evidence of a chemical reaction 

The color and texture 

of both the egg white 

and yolk change 

The color of the apple 

changes To brown 

The color of the 

iron changes 

Emission of light 

and heat 

cate a chemical reaction? How can this be determined?Do the following changes indi 

1. A water bottle filled to the brim and tightly sealed is placed in a refrigerator. 

No, because the expansion of water during freezing 

does not result in a change in the chemical 

composition of the water or the glass. 

 

Chemical Reactions in Life 
 اٌزفبػلاد اٌى١ّ١بئ١خ فٝ ؽ١برٕب 
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 A rotting orange. 2.  

Yes, due to the change in color of the orange and 

the emission of a foul odor. 

 

Give reason:  

Why is adding drops of food coloring to a glass of water not considered a chemical 

es color?reaction, even though the water chang 

Because the water simply takes on the color of the added substance, 

and no new substances are formed. 
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 Lesson (1), TwoUnit  

 Scientific term Write  -1 
1) A change in the state or shape of a substance without altering its chemical 

composition. (…………………) 

2) Results in new substances with properties different from those of the original 

materials. (…………………) 

3) A gas produced from the reaction of sodium bicarbonate with diluted acetic acid. 

(…………………) 

4) Breaking the bonds between atoms in the molecules of the reactants and forming new 

bonds between atoms in the molecules of the products. (…………………) 

5) A white precipitate that turns purple when exposed to sunlight. (…………………) 

6) A solid substance produced from the reaction of oil with caustic soda solution. 

(…………………) 

7) Change in the color of iron when exposed to moist atmospheric oxygen. 

(…………………) 

Complete the following statements :-2 
Dissolving sugar in water is a ………. change, while burning sugar is a ………. change.  

A chemical reaction involves the transformation of ………. substances into ………. 

substances.  

Indicators of a chemical reaction include the formation of a ………. that is insoluble in 

water and the emission of light or ……….  

The scientific name of backing soda is ………., while the scientific name of vinegar is 

……….  

The reaction of vinegar with baking soda is identified by the formation of ………. gas.  

(6) When silver chloride precipitate is exposed to sunlight, it changes from the color 

…………… to the color ……………. 

(7) Copper sulfate solution is ………… in color, while zinc sulfate solution is …………. 

(8) When zinc is added to copper sulfate solution, a …………… solution is formed and 

…………… precipitates. 

(9) The combustion of a magnesium ribbon in atmospheric air is accompanied by the 

emission of ……………. Magnesium chloride is …………… in water, while magnesium 

oxide is …………… in water. 

(11) The color of sugar before burning is ………, while after burning it becomes ………. 

(12) When a mixture of oil and sodium hydroxide solution is heated, it changes from the 

…………… state to the …………… state. 

(13) Soap is formed from the reaction of ............... with ................ 

(14) When frying an egg, the color and texture of both the ............... and 

the ............... change, indicating a chemical reaction. 

 
 

Objective questions 
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 Correct the underlined statements:-3 
1) A chemical reaction between sulfuric acid and sodium bicarbonate is indicated by the 

.precipitateformation of a  

2) When silver nitrate solution is added to sodium chloride solution, a white precipitate 

is formed.sodium nitrate f o 

is exposed to sunlight, it turns violet.magnesium oxide 3) When  

.colorless4) Copper sulfate solution is  

sodium bicarbonate.5) The scientific name of caustic soda is  

rusts when exposed to moist atmospheric oxygen. Copper6)  

 
wrong  correctionand the (X)  orPut a (✓) -4 

1 .Physical changes do not alter the chemical composition of a substance.(   ) 

2.Melting wax produces a new substance. (   ) 

3.Chemical changes result in new substances with properties different from those of the 

original materials. (   ) 

4.The transformation of milk into yogurt is evidence of a physical change. (   ) 

5.The crust formed during cooking is evidence of a chemical change. (   ) 

6. The rotting of bread and fruits over time is evidence of a chemical reaction. (   ) 

7.All chemical reactions are accompanied by the formation of bonds between atoms of 

the reactant molecules. (   ) 

8.Magnesium sulfate powder is white and insoluble in water. (   ) 

9.Burning sugar changes its physical properties. (   ) 

 

the correct answer from the given options: Choose-5 
(1) All of the following represent a chemical change, except: 

a) Fruit rotting                              b) Burning a piece of bread in the oven     

c) Bursting a balloon filled with air          d) Turning milk into yogurt           

(2) When a quantity of salt is dissolved in water: 

a) A new substance is formed           b) The salt loses its taste           

c) A chemical change occurs          d) A physical change occurs  

olate is left exposed to sunlight for a short time?(3) What happens when a piece of choc 

a) A strong burning smell is emitted                b) Its color changes  

c) Its taste changes              d) It melts without changing its composition       

he formation of new substances, except:(4) All of the following changes result in t  

1) Frying an egg     2) Melting ice      3) Burning fuel    4) Iron rusting   

(5) Gas bubbles form when diluted acetic acid is added to baking soda. All of the  

following occur, except: 

a) A new substance is formed      b) change the properties of baking soda and acetic acid  

c) A physical change occurs         d) A chemical change occurs   
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 chloride (salt) and  Hydrochloric acid reacts with sodium hydroxide to form sodium 6)

s the chemical reaction that occurred?water. Which of the following best represent 
Options onds between the atoms of the b ing Break

the molecules 

between onds the b ing Break

the atoms of the molecules 

a. Hydrochloric acid and sodium chloride Sodium hydroxide and water 

b. Hydrochloric acid and sodium hydroxide Sodium chloride and water 

c. Sodium chloride and water Hydrochloric acid and 

sodium hydroxide 

d. sodium chloride and sodium hydroxide Hydrochloric acid and water 

From the diagram opposite -7 

Which of the following is true  

a. (1) 

b. (2) 

(3) c. 

d. (4) 

 

 

Which of the following is true for both soap and oil? -8 

a. They have the same chemical properties 

b. They have the same physical properties 

c. Soap is the reactant and oil is the product 

d. Soap is the product and oil is the reactant 

the adjacent figure:  .From9 

Can we infer that a chemical reaction has occurred? 

a. No, because the metal strip is still present 

b. Yes, because a new substance has formed on the metal strip 

c. No, because the solution is still blue 

d. Yes, because the volume of the solution has not changed 

. All of the following are definite indicators of a chemical reaction, except:10 

 a) Change in the color of the substance          b) Emission of odor 

c) Change in the volume of the substance        d) Emission of light and heat 

) The reaction of zinc with blue copper sulfate solution is indicated by: 11( 

a) Disappearance of the blue color and formation of a green precipitate  

b) Disappearance of the blue color and formation of a reddish-brown precipitate 

c) Formation of white powder and emission of bright light  

d) Formation of white powder and emission of smoke 

) A chemical reaction is indicated when dilute hydrochloric acid is added to a strip of 2(1

magnesium by 

 a) Release of gas bubbles H₂                   b. Formation of a white precipitate 

c) Formation of gas bubbles of CO2         d) Formation of a black precipitate  

Is vinegar concentrated acetic acid 

Yes  No  

Does it react with sodium bicarbonate؟ Does it react with baking soda  

No 

(1)  

Yes  

(1)  

 

No 
(3)  

Yes  

(4)  
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 ) The following reactions were carried out:13( 

(1) Burning a strip of magnesium 

(2) Adding silver nitrate solution to sodium chloride solution 

(3) Adding hydrochloric acid to a strip of magnesium  

Which of these reactions is accompanied by the formation of a white substance?- 

a. Only: (1)     b. only(2)      c. (1) , (3)    d. (1) , (2) 

:ls(14) You have the following materia  

 Cu       Zn          ZnSO4         CuSO4  

Which of the following represents the reactants and products of these materials?  
Choices  Reactants Products 

a. Zn -  Cu ZnSO4        - CuSO4 

b. CuSO4  -  Cu ZnSO4- Zn 

c. CuSO4  - Zn    ZnSO4 -Cu 

d. ZnSO4- Zn ZnSO4 Cu 

. When sugar is burned, all of the following occur except:15 

a. It gradually turns into a brown melt      b. A precipitate forms 

c. A caramel smell appears                        d. Smoke rises 

. Soap is produced from the reaction of:16 

a. Oil and sodium hydroxide solution        b. Oil and solid sodium chloride    

c. Oil and sodium chloride solution         d. Oil and solid sodium hydroxide  

  It is proven that a chemical reaction occurs when making soap from-17 

a. precipitate formed        b. change in texture    c. Emitting an odor     d. Gas rising 

Which of the following expresses the type of change that occurs to a piece of apple -18

and a piece of new apple left in the humid air 
Choices  Piece of apple Piece of iron 

a. Physical change Physical change 

b. Physical change chemical change 

c. chemical change Physical change 

d. chemical change chemical change 

The color changes in each of the following cases, except-19 

a. Iron rusts               b. Expose copper sulfate solution to sunlight  

c. Frying an egg       d. Expose the silver chloride precipitate to sunlight 

 

   

Define the following terms:-6 
1-Physical change  

2-Chemical change  

3-Chemical reaction  

 

 

Essay Questions 
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 give reason-7 
1-Melting ice is considered a physical change.  

…………………………..……...…………………………..………………………….. 

2-Burning wood is considered a chemical change.  

…………………………..……...…………………………..………………………….. 

3-A tightly sealed water bottle breaks when placed in a freezer, but no chemical reaction 

occurs. 

…………………………..……...…………………………..…………………………..  

4-Chemical reactions are accompanied by the formation of new substances.  

…………………………..……...…………………………..…………………………..  

5-Gas bubbles form when sodium bicarbonate is added to acetic acid.  

…………………………..……...…………………………..…………………………..  

6-A white precipitate forms when silver nitrate solution is added to sodium chloride 

solution.  

…………………………..……...…………………………..…………………………..  

7-A color change occurs in the reaction between zinc and copper sulfate solution.  

…………………………..……...…………………………..…………………………..  

8-No reaction occurs when diluted hydrochloric acid is added to a strip of magnesium.  

…………………………..……...…………………………..…………………………..  

9-Gas bubbles form when magnesium reacts, so a protective mask must be used.  

…………………………..……...…………………………..…………………………..  

10-The white powder formed after burning a strip of magnesium should not be touched 

immediately.  

…………………………..……...…………………………..…………………………..  

11-Iron rust does not form easily except after a long period, which indicates a chemical 

reaction.  

…………………………..……...…………………………..…………………………..  

12-Black smoke rises when sugar is burned.  

…………………………..……...…………………………..………………………….. 

13-A solid substance forms when a liquid mixture of oil and caustic soda solution is 

heated. 

…………………………..……...…………………………..………………………….. 

14-Iron rusts when exposed to moist atmospheric oxygen. 

…………………………..……...…………………………..………………………….. 

What do you observe when:-8 

1. Baking soda is added to diluted sulfuric acid. 

2. Silver nitrate solution is added to sodium chloride solution. 

3. Silver nitrate solution is exposed to sunlight. 

4. Diluted hydrochloric acid is added to sodium carbonate solution. 

5. Diluted hydrochloric acid is added to a strip of magnesium. 
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 6. A strip of magnesium is heated in atmospheric air. 

7. A piece of iron is left in the air for a long time. 

8. Sugar is burned. 

9. An orange liquid is mixed with oil and caustic soda with continuous stirring. 

10. Ammonia gas is passed through moist atmospheric air. 

11. Apple slices are left exposed to air.                                                                                       

ll that a chemical reaction has occurred when:How can you te-9 
1. Baking soda is added to vinegar. 

2. Silver nitrate solution is added to sodium chloride solution. 

3. A zinc plate is placed in copper sulfate solution. 

4. Diluted hydrochloric acid is added to a strip of magnesium. 

5. A strip of magnesium is heated in atmospheric air. 

6. Sugar is burned. 

7. Iron is exposed to moist atmospheric oxygen. 

8. An egg is fried. 

9. Oil reacts with caustic soda. 

10. An apple is sliced and left in the air. 

11. Fireworks are ignited. 

12. Carbon dioxide gas is passed through clear limewater. 

13. A water-moistened litmus strip is brought near carbon dioxide gas. 

 

Mention one difference between each of the following (based on what -10

you have studied): 
1. Physical change vs. chemical change 

2. Silver chloride vs. magnesium oxide 

3. Copper sulfate solution vs. zinc sulfate solution 

4. Dissolving sugar in water vs. burning sugar 
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- 

Most elements in the periodic table exist under normal 

conditions as                                               such as 

                                           :  

 

Except for only 7 elements, which exist as diatomic molecules, namely: 
 

 
 
 
 
 

 
 

 

Some Metals 
and Their Positive ions (Anions) 

Some Non-Metals 
and Their Negative ions (Cations) 

Lithium  Li
+ 

 Fluoride F 

Sodium Na
+ 

 Chloride Cl 

Potassium K
+ 

 Bromide Br 

Silver Ag
1+

 Iodide I 

Magnesium Mg
2+

 Negative atomic groups 
Calcium Ca

2+ 
 Hydroxide   OH 

Zinc Zn
2+

 Nitrate   NO3 

Barium Ba
2+

 Nitrite NO2 

Aluminum Al
3+  

 Bicarbonate HCO3 

Ammonium NH4
+ 

 Carbonate CO3 

  Sulfate SO4 

  Sulfite SO3 

  Phosphate PO4 

mono-atomic molecules 

Diatomic molecules 

Ions of Elements and Atomic Groups 
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Types of 

Chemical 

Compounds 

 How to Write Their Molecular 

Formulas 

Examples 

 
 

Acid 

 حمض

It begins with the hydrogen cation 

(H⁺), followed on the right by the 

symbol of the element's ion (except 

O²⁻) or the formula of the atomic 

group ion (except OH⁻). 

HCl – Hydrochloric 

Acid 
H₂SO₄ – Sulfuric Acid 

HNO₃ – Nitric Acid 

 

 Alkaline 

  قلوي

It begins with the symbol of the 

element's cation (except H⁺) or the 

formula of the cationic atomic 

group, and ends with the hydroxide 

anion (OH⁻). 

NaOH – Sodium 

Hydroxide 
Ca(OH)₂ – Calcium 

Hydroxide 

NH₄OH – Ammonium 

Hydroxide 

 Salt 

  ملح

It begins with the symbol (or 

formula) of the alkaline cation, 

which may be a positive ion of a 

metallic element or a positively 

charged atomic group, followed by 

the symbol (or formula) of the acid 

anion, which may be a negative ion 

of a nonmetallic element (except 

O²⁻) or a negatively charged atomic 

group (except OH⁻). 

NaCl – Sodium 

Chloride 
NH₄Cl – Ammonium 

Chloride 
NaNO₃ – Sodium 

Nitrate 
(NH₄)₂SO₄ –

 Ammonium Sulfate 

 

Notes 
The total charge of any compound is zero. 
   اٌشؾٕخ اٌى١ٍخ ٌٍّشوت = طفش

The number of hydrogen atoms in the acid part equals the charge of the 

anion (or the atomic group) forming it. 
   ػذد رساد ا١ٌٙذسٚع١ٓ فٟ اٌؾّغ رغبٜٚ ِمذاس شؾٕخ الا١ْٔٛ اٌّىٛٔخ ٌٗ
The number of hydroxide groups in the alkaline part equals the charge of 

the cation (or the atomic group) forming it. 
  ػذد ِغّٛػبد ا١ٌٙذسٚوغ١ذ فٟ عضئ اٌمٍٛٞ ٠غبٜٚ ِمذاس شؾٕخ اٌىبر١ْٛ اٌّىْٛ ٌٗ

Types of Chemical Compounds, How to Write Their Molecular 

Formulas, and its Example 
 

Notes  
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 When the same atomic group is repeated in the molecular formula of the 

compound, the group is written in parentheses, with the number of 

repetitions written as a subscript outside the parentheses. 
 ػٕذ رىشاس ٔفظ اٌّغّٛػخ اٌزس٠خ فٟ اٌّشوت فبٔٙب رىزت ث١ٓ لٛع١ٓ  ٚاعفٍٙب ػذد ِشاد اٌزىشاس

 

     Assess Your Understandingكٜٔي     ه٤ْ 

Write the molecular formula for each of the following compounds:  
1-Silver chloride.............................................. 

2-Sodium bicarbonate.............................................. 

3-Sodium nitrate.............................................. 

4-Copper sulfate.............................................. 

5-Hydrochloric acid.............................................. 

6-Sodium hydroxide.............................................. 
 
 

The adjacent diagram represents the combustion reaction of carbon in the 

presence of oxygen gas, forming carbon dioxide gas. 

Scientists thought of simplifying this description of the chemical reaction 

into a more concise form known as the word equation, in which 

 

 

 

 

 

 

 

 

 

 

 

 

  
                                        C+O2              CO2                         

Separate each reactant with a plus sign (+) 

Writing the physical state of each symbol or formula below it as it appears 

during the reaction. 
 كظَ ًَ سد كؼَ ٓغ ػلًٓخ صائذ )+(

 ًزبثخ اُؾبُخ أُبد٣خ ٌَُ سٓض أٝ ط٤ـخ رؾزٜب ًٔب ٣ظٜش أص٘بء اُزلبػَ.

 

The Chemical Equation 
 

     Assess Your Understandingه٤ْ كٜٔي     

 

2- 
Connect the reactants and 

products with an arrow 

indicating the direction of the 

reaction and write the reaction 

conditions (if it found) above 

the arrow 
اُشثؾ ث٤ٖ أُزلبػلًد ٝاُ٘ٞارظ ثغْٜ ٣ؾذد ارغبٙ ع٤ش 

 اُزلبػَ ٝ ٣ٌزت كٞهٚ ششٝؽ اُزلبػَ إٕ ٝعذد

1- 
Write the name of 

the reactants on 

the left side of the 

equation 
ًزبثخ سٓٞص ٝط٤ؾ أُٞاد أُزلبػِخ 

)أُزلبػلًد( ػ٠ِ اُغبٗت الأ٣غش 

 ٖٓ أُؼبدُخ

1- 
Write the name of 

the products on 

the right side of the 

equation 
ًزبثخ سٓٞص ٝط٤ؾ أُٞاد اُ٘برغخ 

)اُ٘ٞارظ( ػ٠ِ اُغبٗت الأ٣ٖٔ ٖٓ 

 أُؼبدُخ
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molecular and  symbols Represents the chemical reaction using

or number of atoms ratio between the  showing the formulas,

e products formed from the reaction.of the reactants and th molecules 
اد الناتجة من تمثٌل رمزي للمعادلة الكٌمٌائٌة باستخدام الموز والصٌغ الجزٌئٌة ٌوضح النسبة بٌن اعداد الذرات او الجزٌئات للمواد المتفاعلة والمو

  التفاعل

Symbols Representing the Physical State of Reactants 
Symbol Physical State       Description 

s Solid Precipitate, powdered salt 

l Liquid Condensed gas, water 

g Gaseous Effervescence, bubbles 

v Vapor Evaporation, dispersion 

aq Aqueous solution Substance dissolved in water, acid, alkali 
.liquid metalonly  (l), which is the mercury except for are solid (s)All metals : Remember 

without being  increases the reaction rate A substance that Catalyst:
consumed or altered. 

 

Reaction conditions written above the reaction arrow 

                          Meaning Symbol 

)(Heating Heat Δ              

CatalystUse of a  Cat       

Acid (or Dilute Alkaline Solution) DiluteUse of  dil  

Alkaline Solution) ConcentratedUse of Concentrated Acid (or  conc 

1) Write a symbolic equation for the reaction of sodium bicarbonate with dilute 

loric acid, forming sodium chloride solution, water, and carbon dioxide gas, hydroch

while indicating the physical states of the reactants and products and any reaction 

conditions, if applicable. 

Formula             Physical State                   Description 

NaHCO₃(s) Solid         Sodium bicarbonate salt. 

HCl(aq) Aqueous solution         Diluted hydrochloric acid. 

NaCl(aq) Aqueous solution        Sodium chloride solution. 

H₂O(l) Liquid        Water. 

CO₂(g) Gas        Carbon dioxide gas 

NaHCO₃(s) + HCl(aq)               NaCl(aq) + H₂O(l) + CO₂(g) Symbolic Equation  

أُؼبدُخ اُشٓض٣خ

Catalyst: A substance that increases the reaction rate without being. 

 .consumed or changed ن معدل التفاعل دون استهلاكها أو تغٌٌرهاالمحفز: مادة تزٌد م
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 2) Express the reaction between silver nitrate solution and sodium chloride solution 

using a symbolic equation to show the formation of sodium nitrate solution and a 

e, including the physical states of the reactants and precipitate of silver chlorid

products, and any reaction conditions if applicable. 

Formula   Physical State Description 

AgNO₃(aq) Aqueous solution Silver nitrate solution. 

NaCl(aq) Aqueous solution Sodium chloride solution. 

NaNO₃(aq) Aqueous solution Sodium nitrate solution. 

AgCl(s) Solid (precipitate) Silver chloride precipitate. 

AgNO₃(aq) + NaCl(aq) → NaNO₃(aq) + AgCl(s) :Symbolic Equation 

 Reaction Conditions: 

This is a precipitation reaction that occurs at room temperature when two 

aqueous solutions are mixed. 

Express the symbolic equation for the thermal decomposition of calcium carbonate  3)

to form calcium oxide powder and the release of carbon dioxide gas, including the 

nditions if applicable.physical states of the substances and any reaction co 

Formula           Physical State           Description 

CaCO₃(s)            Solid       Calcium carbonate salt. 

CaO(s)           Solid       Calcium oxide powder. 

CO₂(g)            Gas        Carbon dioxide gas. 

CaCO₃(s) → CaO(s) + CO₂(g) Symbolic Equation: 

Reaction Conditions: 

This is a thermal decomposition reaction that occurs under strong heating. 

 

Matter is neither created nor destroyed, but it transforms from one form to 

another. 

Chemical Reaction: 

Reactants                       Products 

C(s) – 1 carbon atom   CO₂(g) – 1 carbon atom, 2 oxygen atoms 

O₂(g) – 2 oxygen atoms 
 

 
 
 
 
 
 
 

Law of Conservation of Matter  هبٕٗٞ ثوبء اُطبهخ
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 Explanation: In a chemical reaction, the internal elements remain the same. 

Atoms are not created or destroyed; they are simply rearranged to form new 

substances. This illustrates the Law of Conservation of Matter. 
 

Conservation of Matter: Law of 

Matter is neither created nor destroyed, but it transforms from one form to another. 
 

Law of Conservation of Mass 

It is a branch of the Law of Conservation of Matter, formulated by the 

: Antoine Lavoisier scientist 
st, philosopher, economist, and biologistA French chemi 

He was the first to formulate the Law of Conservation of Mass, and the 

first to prove that oxygen is an essential substance in combustion, and 

he was the one who named it. 

He developed the modern system for naming chemical substances. 

for his emphasis on precise  Father of Chemistry He is known as the

experimentation.   
 الكٌمٌاء لتركٌزه على التجرٌب الدقٌق. ابوٌعُرف باسم 

Law of Conservation of Mass: 

equal to  The total mass of the substances involved in a chemical reaction is

.the total mass of the substances produced by the reaction 
 فً التفاعل الكٌمٌائً تساوي الكتلة الكلٌة للمواد الناتجة عن التفاعل. الداخلةالكتلة الكلٌة للمواد 

 
 

 
5-Re-record the 

mass of the beaker 

after the reaction. 

6-Compare the mass 

before and after the 

reaction 

  

 

4-Invert the 

Explain?  beaker. 

So that a 

reaction occurs 

between the two 

solutions .. 

1-Place a beaker containing sodium 

sulfate solution, Na2SO4, on the 

balance 

2-Carefully place a test tube 

containing calcium chloride 

solution, CaCl2, inside the beaker... 

Explain? So that the two solutions 

do not mix  

  3-Close the mouth of the beaker 

and record its mass with its 

contents 

Law of Conservation of Matter  اٌطبلخهبٕٗٞ ثوبء 

 

Law of Conservation of Mass  اٌىزٍخهبٕٗٞ ثوبء 

 

Law of Conservation of Mass  اٌىزٍخهبٕٗٞ ثوبء 

 



 
 

 

 91 

91 
Mr:- Alifaz.N.Tadrous 

01005136959- 01222978682 

 

2
 nd

 prep 1
st
 term 

 

First term 
 

  

 Observation  

The sum of the masses of the substances before the reaction (CaCl2. NaSO4) 

equals the sum of the masses of the substances after the reaction (NaCl, 

CaSO4  

 Conclusion 

The mass of the reactants does not change despite the occurrence of a chemical 

reaction accompanied by the formation of a precipitate of calcium sulfate. This 

indicates that chemical reactions obey the law of conservation of mass  
لا تتغٌر كتلة المواد المتفاعلة رغم حدوث تفاعل كٌمٌائً مصحوب بتكوٌن راسب من كبرٌتات الكالسٌوم. وهذا ٌدل على أن 

 التفاعلات الكٌمٌائٌة تخضع لقانون حفظ الكتلة.
     

Law of Conservation of Mass: 

The sum of the masses of the substances entering into a chemical reaction 

equals the sum of the masses of the substances resulting from it. 
 مجموع كتل المواد التً تدخل فً تفاعل كٌمٌائً ٌساوي مجموع كتل المواد الناتجة عنها.

 
 
 
 
 
 
 
 
 
 
 
 
 

Balanced Symbolic Equation 

The following diagram represents the combustion reaction of methane gas 

(CH₄) in oxygen gas (O₂), in which the atoms of the reactant elements are 

rearranged to form carbon dioxide gas (CO₂) and water vapor (H₂O): 
 
 
 
 
 

It is evident that the equation: 

CH₄ + O₂ → CO₂ + H₂O 

Why?  —f Matter does not satisfy the Law of Conservation o 

Because the number of hydrogen and oxygen atoms on both sides of the 

equation is not equal. 

Law of Conservation of Mass  اٌىزٍخهبٕٗٞ ثوبء 

 

Balanced Symbolic Equation 



 
 

 

 91 

91 
Mr:- Alifaz.N.Tadrous 

01005136959- 01222978682 

 

2
 nd

 prep 1
st
 term 

 

First term 
 

  

 Why?  — MassIt also does not satisfy the Law of Conservation of  

Because the mass of the reactants does not equal the mass of the products. 

When repeating the previous reaction after adding one molecule of oxygen 

(O₂) to the reactants and one molecule of water (H₂O) to the products. 
 
 
 
 
 

It is clear that the previous diagram represents an equation that satisfies the 

hy?W —Matter Law of Conservation of  

Because the number of atoms of each element in the reactants is equal to the 

number of atoms of the same element in the products. 
 

The reaction is represented by the following equation: 

CH2 + 2O2 → CO2 + 2H2O 

   coefficientsare called  blueThe numbers inأُؼبٓلًد .

   are called subscripts greenThe numbers inالاػذاد اُزؾز٤خ.

This equation is referred to as a balanced symbolic equation. 

  

Balanced Symbolic Equation 

A symbolic chemical equation in which the number of atoms of each element 

in the reactants is equal to the number of atoms of the same element in the 

products. 

Subscripts الاػذاد اُزؾز٤خ 

The numbers written below the symbols of the elements in a molecule, 

representing the number of atoms of each element in one molecule. 

Coefficients أُؼبٓلًد 

The numbers placed before the symbols of elements or molecular formulas of 

compounds in a balanced symbolic equation. 

represent the simplest ratio in which reactants combine to form  Coefficients

products.  

cripts.is not written for coefficients or subsThe number 1  

In the following reaction: 

Fe₂O₃ + 3CO → 2Fe + 3CO₂ 

How many atoms of each element are present in the reactants and products -1

of this reaction? 

What is the total atomic count of the atoms forming the reactants and the -2

products? 

Balanced Symbolic Equation 
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 s for the reactants and number of molecular coefficientWhat is the total -3

products? 

 

 

 

 

 

 

 
 

Observations 

From the answers to the previous question, it is noted that in a balanced 

symbolic equation: 

1-The total number of atoms of each element in the reactants must be equal to 

the total number of atoms of the same element in the products. 

2-The total subscripts of atoms in the reactants do not necessarily have to 

equal the total subscripts of atoms in the products. 

3-The total coefficients of molecules in the reactants do not necessarily have 

to equal the total coefficients of molecules in the products. 

How to Balance a Symbolic Equation 
A symbolic equation is balanced by applying the Law of Conservation of 

Matter according to the following steps, as applied to the reaction of nitrogen gas 

with hydrogen gas to form ammonia gas. 

Explanation 

 
H2   + O2                       H2O 

Reactant                products  

H 2     balanced     2 

O 2     Not balanced     1 

 
H2   + O2                 2H2O 

Reactant                products  

H 2     Not balanced     4 

O 2     balanced     2 

 

2H2   + O2            2H2O 
Reactant                products  

H 4     balanced     4 

O 2     balanced     2 
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"The coefficient 2 × NH₃ is 

multiplied in order to equalize 

the number of nitrogen atoms." 

 

Step 1 
Write the correct molecular formulas for both the reactants and the products in the 

form of a symbolic equation: 

N₂(g) + H₂(g) → NH₃(g) 

Step 2 
Compare the number of atoms of 

each element in the reactants with the 

number of atoms of the same element 

in the products. 

 
, because the represent a balanced equation not"We find that this equation does 

number of atoms of each element in the reactants does not equal the number of atoms 

of the same element in the products."  

If the numbers of atoms are not equal, one of the coefficients preceding the "Step 3: 
molecular formulas of the compounds or the element symbols is adjusted, and the 

process of comparing the numbers of atoms is repeated." 

 
 
 
 

 
 

, because the represent a balanced equationnot "We find that this equation does 

number of hydrogen atoms in the reactants has become less than their number in the 

products." 

"To equalize the number of hydrogen atoms, the coefficient H₂ × 3 is multiplied as 

follows:" 

 
 
 
 
 
 
 

Verify that the equation is balanced by ensuring that the number of atoms of "Step 4: 
each element is equal on both sides of the equation." 
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true  notN₂O₂) balancing the equation is (N₂ + O₂ → 1)  

Answer: Because balancing is done using coefficients, not subscripts. 

 

2) Balancing the following equation: Al + O₂ → Al₂O₃ 

1. Solution Steps: 

2. Balance the number of Al atoms by multiplying the coefficient of Al by 2:  

3. 2Al + O2                     Al2O3 

4. Balance the number of O atoms by multiplying the coefficient of O₂ by 
 

 
   

5. 2Al + 
 

 
O2                  Al2O3 

3)Balancing the following equation 
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 Lesson (2), twoUnit  

 cientific term SWrite  -1 
1-The symbolic representation of a chemical reaction using symbols and molecular 

formulas illustrates the ratio between the number of atoms or molecules of the reactants 

and the products of the reaction. (…………………) 

2-A substance that increases the rate of a chemical reaction without being consumed or 

altered. (…………………) 

3-The law stating that matter is neither created nor destroyed, but rather transformed 

from one form to another. (…………………) 

4-The scientist who formulated the Law of Conservation of Matter(…………………) 

5-The law stating that the total mass of the substances involved in a chemical reaction 

equals the total mass of the products formed. (…………………) 

6-A symbolic chemical equation in which the number of atoms of each element in the 

reactants equals the number of atoms of the same element in the products. 

(…………………) 

7-The numbers that precede the symbols of elements or molecular formulas of 

compounds in the balanced symbolic equation. (…………………) 

8-The numbers written as subscripts below the symbols of the elements in the molecule, 

representing the number of atoms in a single molecule. (…………………) 

Complete the following statements appropriately:-2 
1-In a symbolic chemical equation, the abbreviation ………. indicates a substance in the 

liquid state, while the abbreviation ………. indicates a substance in the form of an 

aqueous solution. 

2-In the equation for heating copper carbonate to obtain ………., the symbol ………. is 

placed on the reaction arrow, and the symbol ………. is placed at the lower right of the 

formula CO₂. 

3-The occurrence of effervescence during a chemical reaction indicates the formation of 

………., while the presence of a substance dissolved in water indicates the formation of 

………. 

4-In a symbolic chemical equation, the abbreviation dil. indicates the use of a ………. 

acid, while the abbreviation conc. indicates the use of a ………. acid. 

5-A chemical equation must be ………… in order to satisfy the law of ………… 

6-In a balanced chemical equation, the total mass of the ………… substances equals the 

total mass of the ………… substances. 

7-In the equation: PCl₃ + 4H₂O → H₃PO₄ + 5HCl 

The total number of subscripts for the atoms of the reactants is …………, while the 

coefficients of the product molecules are ………… 

8-Two molecules of ammonia (NH₃) are formed when ………… molecule(s) of nitrogen 

(N₂) react with ………… molecule(s) of hydrogen (H₂). 

Objective questions 
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 9-In the unbalanced equation: C₂H₅OH + O₂ → CO₂ + H₂O 

To equalize the number of atoms of H and C, the coefficient of H₂O must be multiplied 

by CO₂, x …………and the coefficient of H₂O x……….. 

3) Place a (✓)and a (✗)with correction: 
 (1) In a chemical reaction, the atoms of the reactant elements are rearranged to form new 

products with the same number of atoms of each element. (   ) 

(2) A symbol is placed between each pair of reactants in a chemical equation. (   ) 

(3) The symbolic chemical equation uses the abbreviation (g) for a substance in the solid 

state. (   ) 

(4) When magnesium reacts with dilute hydrochloric acid, the abbreviation cat is placed 

on the reaction arrow. (   ) 

(5) The chemical equation satisfies the Law of Conservation of Energy(   ). 

(6) The scientist Robert Boyle was given the title "Father of Chemistry." (   ) 

(7) The mass of a molecule of CO₂ is greater than the mass of a molecule of CO. (   ) 

(8) The total mass of substances before the reaction is always greater than the total mass 

of substances after the reaction. (   ) 

9-The numbers preceding the symbols of elements or the molecular formulas of 

compounds in a balanced equation are known as constants 

10-The subscript number of the ammonium group in NH4C1 is 4 

  11-In the equation: N2 + 3H2               2NH3 the sum of the subscript numbers of the 

atoms of the reactants and products is 6  

12- In the unbalanced equation CH4+O2→CO2 + H2O:   

The number of oxygen atoms must be equal, multiplied by a factor of 3× O2 

Choose the correct answer from the given options:-4 
The abbreviation (v) is written at the lower right of the molecular formula of a -1

state.compound that exists in the …………  

a. Solid b. Liquid c. Vapor d. Aqueous solution 

What abbreviation is written at the lower right of the molecular formula for an aqueous -2

solution of sodium hydroxide? 

a. s b. l c. aq        d.g 

e of each of the reactants and Which equation correctly expresses the physical stat-3

products in the reaction of adding dilute hydrochloric acid to a magnesium strip? 

A) Mg(s) + 2HCl(conc) → MgCl2(aq) + H2(g) 

B) Mg(g) + 2HCl(aq) → MgCl2(aq) + H2(s) 

C) Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g) 

D) Mg(s) + 2HCl(aq) → MgCl2(s) + H2(s) 

> 2MgO, except...........--(heat)--All of the following describe the reaction 2Mg + O2 -4 

A) The reaction does not occur without heating  

B) The reaction is accompanied by the formation of new bonds. 

C). Formation white substance in the end of the reaction . 
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 D) The mass of the reactants is greater than the mass of the product. 

Which of the following equations expresses a reaction that is indicated by the evolution -5

of a gas? 

A) AgNO3 + NaCl → NaNO3 + AgCl 

B) Zn + 2HCl → ZnCl2 + H2 

C) Zn + CuSO4 → ZnSO4 + Cu 

D) 2Mg + O2 → 2MgO 

Which of the following chemical equations satisfies the law of conservation of mass?-6 

A) N2 + H2 → NH3                                        B) NO + O2 → NO2 

C) H2O → H2 + O2                       D) KCl + AgNO3 → AgCl + KNO3                

According to the law of conservation of mass, the sum of the masses of the reactants in -7

a chemical reaction is .................  

 .the sum of the masses of the products resulting from it double A) 

B) greater than the sum of the masses of the products resulting from it          

C) equals the sum of the masses of the products resulting from it          

D) less than the sum of the masses of the products resulting from it 

xygen, 44 g of carbon Upon the combustion of 12 g of carbon in an atmosphere of o-8

dioxide is formed. What is the mass of oxygen consumed in the combustion? 

A) 8 g          B) 16 g             C) 22 g         D) 32 g 

9) Which of the following satisfies the law of conservation of mass when heating calcium 

CaCO₃) to obtain calcium oxide (CaO) and carbon dioxide (CO₂) gas?carbonate ( 

Choices     CaCO₃           CaO          CO₂ 

A      100 g             23 g           22 g 

B         80 g              56 g           44 g 

C      100 g              56 g           44 g 

D       80 g              23 g           22 g 

10) All of the following equations satisfy the law of conservation of mass, except ..... 

hoicesc                             Equation 

A                    4Al + 3O₂ --(Δ)--> 2Al₂O₃ 

B                  C₂H₆ + 7/2 O₂ --(Δ)--> 2CO₂ + 3H₂O 

C 2KClO₃ --(Δ)--> 2KCl + ⅔3O₂ 

D                  4P₄ + 5S₈ --(Δ)--> 4P₄S₁₀           

what is the sum of the coefficients of the Fe₂O₃ + 3CO → 2Fe + 3CO₂, 11) In equation: 

olecules and the sum of the subscripts of the reactants, respectively?product m 

A) 4, 5          B) 7, 4        C) 4, 7        D) 5, 7 

what are the numbers of AlCl₃ + 3NaOH → Al(OH)₃ + 3NaCl, 12) In the reaction: 

tion, respectively?aluminum and sodium atoms participating in this reac 

A) 2, 5        B) 5, 3        C) 3, 3        D) 1, 3 
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 13) Which of the following equations contains 14 oxygen atoms? 

A) NH₄Cl + KOH → NH₃ + H₂O + KCl                 B) 2Na + 2H₂O → 2NaOH + H₂ 

C) 2C₂H₆ + 7O₂ → 4CO₂ + 6H₂O                                       D) 4Fe + 3O₂ → 2Fe₂O₃ 

what is the coefficient of Al + HCl → AlCl₃ + H₂, 14) In the unbalanced equation: 

aluminum in the balanced equation? 

A) 1         B) 2         C) 3        D) 4 

e coefficients of oxygen and thPbS + O₂ → PbO + SO₂, 15) When balancing the equation: 

sulfur dioxide will be ............, respectively. 

A) 1, 5         B) 2, 1              C) 3, 2                 D) 5, 4 

State the number that represents each of the following-5 
1-The number of oxygen atoms in a molecule of carbon dioxide 

2-The number of nitrogen atoms participating in the reaction   6Li+N2             2 Li3N  

3-The subscript number of sulfur in 2H2SO4 

4-The sum of the subscript numbers of the atomic groups in (NH4) 2 SO4 

5-The sum of the coefficients of the corresponding equation after balancing 

N42O          N2O5 

 6-The sum of the subscript numbers of the reactants in the opposite equation:   

3KOH+H3PO4             K3PO4 + 3H2O 

Rewrite the following chemical equations after balancing them-6 

 

 

 

 

 
 

 

Essay questions  

7. Write the balanced chemical equations expressing the following 

reactions, including the physical states of the reactants and products: 
1-The burning of carbon in oxygen gas to form carbon dioxide. 

2-The reaction of sodium with dilute hydrochloric acid to produce a solution of sodium 

chloride and water, with gas bubbles. 

3-The reaction of silver nitrate solution with sodium chloride solution to form a white 

precipitate of silver chloride. 

4-The reaction of zinc with copper sulfate solution to form a colorless solution and a 

brown precipitate. 

5-The reaction of magnesium with dilute hydrochloric acid to produce a solution of 

magnesium chloride and hydrogen gas, with gas bubbles. 

Essay questions 
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 6-The reaction of barium chloride solution with sulfuric acid solution to form a solution 

of magnesium chloride and a precipitate of barium sulfate. 

7-Reaction of calcium hydroxide solution + nitric acid solution         calcium nitrate 

solution + water. 

8-The burning of magnesium in oxygen gas to form white magnesium oxide. 

9-The union of carbon monoxide with oxygen gas to form carbon dioxide. 

Nitrogen + hydrogen        ammonia 

10-The reaction of solid magnesium oxide with water to form a solution of magnesium 

chloride dissolved in water. 

11-Hydrogen sulfide solution + sulfur dioxide gas         solid sulfur + water. 

12-The reaction of calcium phosphate salt with an aqueous solution of sulfuric acid to 

form a precipitate of calcium sulfate and an aqueous solution of phosphoric acid. 

13-The combustion of propane gas (C₃H₈) in oxygen to form water vapor and carbon 

dioxide. 

14-Copper nitrate salt --(Δ)--> Copper oxide + Nitrogen dioxide gas + Oxygen gas. 

8. What is meant by each of the following: 
1-The Chemical Equation       2- The Symbolic Equation 

3-The Law of Conservation of Matter 

4-The Catalyst 

5-The Law of Conservation of Matter 

6-The Law of Conservation of Mass 

7-The Balanced Symbolic Equation 

5. The Balanced Symbolic Equation 

6. The Coefficients in the chemical equation 

7. The Subscripts in the chemical equation 

9. Explain the following:(GR) 
1-A chemical equation must be balanced. 

2-It is preferable to express a chemical reaction with a balanced symbolic equation rather 

than with a word equation. 

3-The mass of the reactants must be equal to the mass of the products of the reaction. 

10. Study the following figures, then answer: 
(1) The opposite figure shows the results of an experiment in which a sodium sulfate 

solution was placed in a flask and a calcium chloride solution was placed in a test tube. 

The flask was then inverted, and the mass was determined after the reaction occurred:  

-How can the occurrence of this reaction be deduced? 

-What is the mass of the reactants before the reaction occurs? With an explanation. 

-Write the balanced symbolic equation for the reaction, including the physical states of 

the reacting substances. 
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The bodies of living organisms are 

composed of various chemical substances, 

the most important of which is water, along 

with three groups of organic compounds: 

First: Carbohydrates       Second: Fats          Third: Proteins 

 

Firstly: Carbohydrates 

Constituent 

Elements 

 Its Sources in 

Food 
   (Fruit Sources) 

C    Carbon          Bread          Grapes Apples 

                                 H    Hydrogen Potatoes 

O    Oxygen   Rice Carbohydrates are the reason for 

the sweet taste of fruit  
  اٌُشث٤ٛٞذساد ٢ٛ اُغجت ٝساء اُطؼْ اُؾِٞ ُِلبًٜخ

 
 

Grains/Cereals 

 
Vegetables 

Classification of Carbohydrates 

 

The following diagram illustrates the classification of carbohydrates 

according to their chemical structure: 

Carbohydrates 

↓ 

Are divided into 

Monosaccharides 
 عٌش٣بد اؽبد٣خ

Oligosaccharides عٌش٣بد 
 ٓؾذٝدح

Polysaccharides 
 عٌش٣بد أػذ٣ذح

 

↓ ↓ ↓  

Are: Consist of: Consist of:  

The simplest form of 

carbohydrates; they cannot be 

hydrolyzed into simpler units. 

From 2 to 10 

monosaccharide 

units. 

More than 10 

monosaccharide 

units. 

 

e.g., اثغؾ  طٞسح لا ٣ٌٖٔ رؾِِٜب ٓبئ٤ب ُٞؽذاد اثغؾ e.g., e.g.,  

Glucose - Fructose Sucrose- Maltose Starch- Cellulose  

Nutrition Chemistry 
A branch of chemistry that 

specializes in studying the 

types of nutrients in food. 
كشع ٖٓ ا٤ٔ٤ٌُبء ٣زخظض ك٢ دساعخ أٗٞاع  ٤ٔ٤ًبء اُزـز٣خ

 زائ٤خ أُٞعٞدح ك٢ اُطؼبّ.اُؼ٘بطش اُـ

 

Firstly: Carbohydrates 
 

Classification of Carbohydrates 
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Disaccharides: Oligosaccharides in which each molecule is composed of two 

monosaccharide units, from which a water molecule has been removed. 
عىش٠بد ِؾذٚدح ٠زىْٛ وً عضئ ِٓ ٚؽذر١ٓ ِٓ اٌغىش٠بد الاؽبد٠خ ِٕضٚع ِٕٙب عضئ ِبء     

Examples of Disaccharides 
 

Description 
Chemical 

Reaction 

 

Sucrose 

   لظت اٌغىش

Sucrose (Cane Sugar)  
It consists of:  

 Glucoseof  unit• One 

(grape sugar).  

 FructoseOne unit of 

(fruit sugar). 
 اٌغىشٚص )عىش اٌمظت(

 ٠زىْٛ ِٓ:

 ِٓ اٌغٍٛوٛص )عىش اٌؼٕت(. ٚاؽذعضٞ • 

 ِٓ اٌفشوزٛص )عىش اٌفبوٙخ(. ٚاؽذعضٞ • 

Fructose + 

Glucose  
(Dehydration) → 

Sucrose 

  

Maltose 
 عىش اٌشؼ١ش

 )Maltose (Malt Sugar 

Two It consists of: 

 units of Glucose

(grape sugar). 
ِٓ  عض٠ئٓاٌّبٌزٛص )عىش اٌشؼ١ش( ٠زىْٛ ِٓ: 

 اٌغٍٛوٛص )عىش اٌؼٕت(.

 

Glucose + 

Glucose  

(Dehydration) → 

Maltose 

  

The accompanying figure shows the 

structure of two types of oligosaccharides,  

(1) and (2): 

(1) What is the name of sugar (1) and sugar (2)? with explanation. 

(2) Identify the name and type of both sugar (X) and sugar (Y). 

(3) How do 2 molecules of (X) convert into sugar (1)?  

 (Answer)1- 

Sugar (1): Maltose, because it is a disaccharide composed of two identical 

monosaccharide units. 

Sugar (2): Sucrose, because it is a disaccharide composed of two different 

monosaccharide units 

(2): (X) (Y) 

Name Glucose Fructose 

Type Monosaccharide Monosaccharide 

3-By a dehydration reaction (the removal of one water molecule). 

 Disaccharides الثنائٌة اُغٌشاد
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 Q2: What happens when quantities of carbohydrates are consumed in excess 

of the body's needs? 
: ٓبرا ٣ؾذس ػ٘ذ اعزٜلًى ٤ًٔبد ٖٓ اٌُشث٤ٛٞذساد رلٞم اؽز٤بعبد اُغغْ؟٢ط  

A: The excess is stored in: -The liver and muscles in the form of glycogen. 

-Body cells in the form of fat. 
ٕ اُلبئغ ك٢:  ُغغْ ػ٠ِ شٌَ دٕٛٞخل٣ًب ا -اٌُجذ ٝاُؼؼلًد ػ٠ِ شٌَ ع٤ٌِٞع٤ٖ.  -ط: ٣خُضَّ . 

B-This stored energy is burned when needed, such as during periods of  

fasting or when following dietary plans.                   
ٗخ ػ٘ذ اُؾبعخ، ًٔب ٛٞ اُؾبٍ أص٘بء كزشاد اُظ٤بّ أٝ ػ٘ذ ارجبع اُؾ٤ٔبد اُـزائ٤خ خضَّ ُٔ  .رؾُشم ٛزٙ اُطبهخ اُ

Testing for Glucose 
 

Reagent Used: Blue Benedict's Solution.   اٌُبشق أُغزخذّ ٓؾٍِٞ ث٘ذًذ الأصسم

Steps: 

1-Place 2 mL of glucose solutions of different concentrations into 3 test 

tubes. In a fourth test tube, place the same volume of water. 

2-Add 2 mL of Benedict's solution to each test tube. 

Heat the test tubes in a water bath for 5 minutes. 

          

 

 
 

Observation:  
The color of the blue Benedict's solution changes to several different colors with 

the glucose solutions, while its color remains unchanged with water. 

Conclusion: 

The color of the glucose solution changes upon 

adding Benedict's solution, corresponding to 

the concentration of sugar in the solution, as 

shown in the following table: 

    Resulting Color Red Orange Green Blue 

Glucose Solution Concentration High Medium   Low None 
 

Integration with Chemistry and Biology 

Diabetes 

                       Cause of the disease: 

The accumulation of glucose in the blood as a result 

of a deficiency in the secretion of the hormone 

insulin, which is produced by the pancreas.  
 .عجت اٌّشع: رشاوُ اٌغٍٛوٛص فٟ اٌذَ ٔز١غخ ٔمض إفشاص ٘شِْٛ الأٔغ١ٌٛٓ اٌزٞ ٠ٕزغٗ اٌجٕىش٠بط

Testing for Glucose 

Integration with Chemistry and Biology 
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 : 1-Noticeable weight loss.

2-Increased frequency of urination. 3-A constant feeling of thirst. 
ٓشاد اُزجٍٞص٣بدح ك٢ ػذد  -2كوذإ ِٓؾٞظ ُِٞصٕ -1أػشاع أُشع  .شؼٞس دائْ ثبُؼطش -3 .

Note: Benedict's reagent can be used to determine or suspect a case of 

diabetes by testing for it in the urine with blue Benedict's solution, 
 

Testing for Starch 
 

Reagent Used: Yellowish-brown iodine solution. 

Process and Observation: 

Potatoes contain starch. 

The color of the yellowish-brown iodine solution 

changes to dark blue in the presence of starch. 

Importance of Carbohydrates 

 
There are multiple ways living organisms benefit from carbohydrates, as follows: 

(1) Support brain functions            (2) A source of energy         

(3) Form the cell walls of plants from cellulose   

(4) Are a component in the composition of flower nectar. 
 :ٛ٘بى ؽشم ٓزؼذدح رغزل٤ذ ثٜب اٌُبئ٘بد اُؾ٤خ ٖٓ اٌُشث٤ٛٞذساد، ًٔب ٢ِ٣

( دػْ ٝظبئق اُذٓبؽ2ٓظذس ُِطبهخ ) (1)  .دخُٜٞب ك٢ رش٤ًت سؽ٤ن الأصٛبس (4) ر٣ٌٖٞ عذسإ خل٣ًب اُ٘جبربد ٖٓ اُغ٤ِِٞص (3)

The benefit of carbohydrates extends to many industries, such as the 

manufacturing of: 

(1) Paper from cellulose          

(2) Some cosmetics from sugars and starch  (3) Drug capsules. 
 :كٞائذ اٌُشث٤ٛٞذساد رٔزذ إ٠ُ اُؼذ٣ذ ٖٓ اُظ٘بػبد، ٓضَ

( ًجغٞلاد الأد٣ٝخ3( ثؼغ ٓغزؾؼشاد اُزغ٤َٔ ٖٓ اُغٌش٣بد ٝاُ٘شب )2ط٘بػخ اُٞسم ٖٓ اُغ٤ِِٞص ) (1) . 

Nutritional Awareness: ٝػ٢ ؿزائ٢  

It is advised to reduce the intake of carbohydrates found in white sugar 

and white flour in meals and to rely on whole grains  
اٌُبِٓخ ٣٘ظؼ ثزو٤َِ اٌُشث٤ٛٞذساد أُزٔضِخ ك٢ اُغٌش الأث٤غ ٝاُذه٤ن الأث٤غ ك٢ اُٞعجبد ٝالاػزٔبد ػ٠ِ اُؾجٞة  

Assessment 1 

(1) (A) Complete the following statements with the appropriate terms: 
(1) Carbohydrates are composed of the elements ................, hydrogen, and ................ 

(2) ....................saccharides consist of 2 to 10 units of ..................... sugar. 

(3) ................. sugar is composed of one unit of ................... and one unit of fructose. 

(4) Cane sugar is known as ....................., while malt sugar is known as ...................... 

(B) Reagent (X) was added to two glucose solutions. After heating in a water 

bath, one turned green and the other turned red: 
(1) What is reagent (X)? ............................................... 

(2) Compare the concentration of glucose in the two solutions. ................................... 

 

Testing for Starch 
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 (2) (A) Write what each of the following statements indicates: 
(1) A polysaccharide found abundantly in potatoes. (.....................................) 

(2) Saccharides composed of more than 10 monosaccharide units. (..........................) 

(3) The hormone whose deficient secretion causes diabetes. (.....................................) 

(4) The solution used to test for the presence of starch. (...............................) 

(B) Cellulose is considered a form of carbohydrate: 
(1) Mention one industrial importance of cellulose. 

........................................................................................................................... 

(2) What is the importance of cellulose for plants? 

........................................................................................................................... 

 

Secondly: Lipids ٕٞٛاُذ 

Its Sources in Food Constituent Elements 

• Butter 
The same elements that make up 

carbohydrates: 

• Meats • C ........ Carbon 

• Eggs • H ........ Hydrogen 

• Milk • O ........ Oxygen 

• Many types of nuts 
 

• Vegetable oils 
 

Carbohydrates and lipids are essential chemical substances for 

transporting and storing energy in living organisms.  
                                                                                 .اٌُشث٤ٛٞذساد ٝاُذٕٛٞ ٢ٛ ٓٞاد ٤ٔ٤ًبئ٤خ أعبع٤خ ُ٘وَ ٝرخض٣ٖ اُطبهخ ك٢ اٌُبئ٘بد اُؾ٤خ

Q: Which provides the body with a greater amount of energy: 20g 

of carbohydrates or 20g of lipids? With an explanation. 
A: 20g of lipids, because lipids provide the body with double the amount 

of energy supplied by carbohydrates. 

Medical Awareness 

Cholesterol is a fatty substance found with the body's 

fats. 

Cholesterol A fatty substance whose deposition inside 

arteries leads to their blockage.                                                                    
 ا٤ٌُُٞغزشٍٝ ٓبدٙ د٤٘ٛخ ٣ؤدٟ رشعجٜب داخَ اُششا٤٣ٖ ا٢ُ اٗغذادٛب 

Dangers of Cholesterol: 

The deposition of cholesterol inside the arteries leads to their blockage, 

thus increasing the risk of developing heart disease.  
 ا٤ٌُُٞغزشٍٝ ٓبدٙ د٤٘ٛخ ٣ؤدٟ رشعجٜب داخَ اُششا٤٣ٖ ا٢ُ اٗغذادٛب ٝص٣بدح ٓخبؽش الإطبثخ ثأٓشاع اُوِت 

 Secondly: Lipids اُذٕٛٞ
 



 
 

 

 115 

115 
Mr:- Alifaz.N.Tadrous 

01005136959- 01222978682 

 

2
 nd

 prep 1
st
 term 

 

First term 
 

  

 To maintain a stable, normal level of cholesterol in the 

blood, it is necessary to consider the following 

 ُِٔؾبكظخ ػ٠ِ ٓغزٟٞ ا٤ٌُُٞغزشٍٝ ؽج٤ؼ٢ ك٢ اُذّ ٣غت الاخز ك٢ الاػزجبس الار٢ : 

1-Reduce the intake of fats and fried foods. رو٤َِ ر٘بٍٝ اُذٕٛٞ ٝأُو٤ِبد 

2-Exercise regularly.ّٓٔبسعخ اُش٣بػخ ثبٗزظب 

3-Drink plenty of water.ششة أُبء ثٌضشح 

 

 

: Orange-Red Sudan 4 Reagent Used solution 

 الأؽٔش 4أُغزخذّ ٓؾٍِٞ عٞدإ قاٌُبش

Steps: 

1. Separate the lipid-rich egg yolk from the albumen (egg white). 
 افظً طفبس اٌج١غ ػٓ اٌضلاي )اٌج١بع(

2. Add the egg yolk to distilled water and stir to create a mixture. 
 ػغ اٌظفبس ِغ اٌّبء اٌّمطش ِغ اٌزم١ٍت ٌزى٠ٛٓ ِخٍٛؽ   

3. To 10 mL of the mixture, add 10 mL of Sudan 4 solution and shake. 

                     Before  

 After 

 

 

Observation: 
An orange-red color forms on the surface of the mixture. 

Conclusion: 
Sudan 4 solution forms an orange-red color on the surface of lipid mixtures. 

Q: The following table shows the test results for two samples of mixtures 

extracted from two foods: 

Sample Reagent        Iodine Solution            Benedict's Solution         Sudan 4 Solution 

(1) 
 

Yellowish-brown                   Orange               Orange-red on the surface 

(2)            Dark Blue                     Blue Orange-red on the surface 

Which of the following is correct? 
(A) Sample (2) contains only lipids. 

(B) Sample (2) contains starch and lipids. 

(C) Sample (1) contains starch and glucose. 

(D) Sample (1) contains only starch. 

 Explanation: 

Yellowish-brown iodine solution turns dark blue with starch. 

Blue Benedict's solution turns various colors (green, orange, or red) with glucose 

solutions. 

Sudan 4 solution forms an orange-red color on the surface of lipid mixtures. 
 Therefore: 

Sample (1) contains glucose and lipids. 

Sample (2) contains starch and lipids. 

Accordingly, the correct choice is: (B) 

Testing for Lipids 
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are organic chemical compounds composed of 

basic, water-soluble units called amino acids 

 اُجشٝر٤٘بد مركبات كٌمٌائٌة عضوٌة تتكون من وحدات أساسٌة قابلة للذوبان فً الماء تسمى الاحماض الامٌنٌة  

Its Sources in Food Constituent Elements  اُؼ٘بطش اُذاخِخ ك٢ رش٤ًجٜب 

:Animal proteins, such as Essential elements, are: essential elements such as:-Non 

• Red meats C ........ Carbon P ........ Phosphorus 

• White meats H ........ Hydrogen  

• Fish O ........ Oxygen  

• Eggs N ........ Nitrogen  

• Milk and its derivatives ---  

:Plant proteins, such as 
 

 

• Legumes  اُجو٤ُٞبد 
 

 

• Nuts أٌُغشاد  
 

 

• Soybeans  كٍٞ اُظ٣ٞب 
 

 

* Proteins are not considered a primary source of energy. 
  اُجشٝر٤٘بد لا رؼزجش ٓظذس أعبع٢ ُِطبهخ

 

Q1: Which of the following plays a role in converting amino acids into proteins? 

(A) Antibodies       (B) Acids           (C) Enzymes          (D) Hormones 

  answer (C): Enzymes act as catalysts in the conversion of amino acids into proteins  
 . أ: رؼًّ الإٔض٠ّبد وّؾفضاد ٌزؾ٠ًٛ الأؽّبع الأ١ٕ١ِخ إٌٝ ثشٚر١ٕبد 

Q2: Explain: The danger of using dietary supplements containing 

amino acids for the purpose of rapid muscle building. 

A: Because they cause severe risks to the kidneys and liver.  
: اششػ: خطٛسح اعزخذاَ اٌّىّلاد اٌغزائ١خ اٌزٟ رؾزٛٞ ػٍٝ الأؽّبع الأ١ٕ١ِخ ٌجٕبء اٌؼؼلاد ثغشػخ.2ط  

 ط: لأٔٙب رغُجت ِخبؽش عغ١ّخ ػٍٝ اٌىٍٝ ٚاٌىجذ.

 

 

 

 .Reagent Used: Biuret solution (blue in color) اٌىبشف اٌّغزخذَ ِؾٍٛي ث١ٛس٠ذ الأصسق

rich egg albumen (egg white) from the yolk.-Separate the protein Steps: 

Place a portion of the albumen in a test tube. 

Add a few drops of Biuret solution to the albumen and shake gently. 

Observation: 

The color of the blue Biuret solution changes to violet after shaking. 

Biuret solution turns violet when added to proteins. Conclusion: 

 
 

 

There are multiple ways living organisms benefit from proteins, as follows: 

1-They are involved in building muscles, and in the repair and growth of damaged cells. 

2-They are used to form enzymes, which act as catalysts. 

3-They are used to form antibodies that support the immune system's resistance to 

disease-causing microbes. 

 Thirdly: Proteinsاُجشٝر٤٘بد

 

 

Testing for Proteins 

Importance of Proteins 
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 The benefit of proteins extends to many industries, such as: 

1-The extraction of gelatin, used in food industries, from proteins found in animal bones 

and hides. 

2-The production of insulin, used to treat diabetes, through genetic engineering. 

3-The use of enzymes in the production of laundry detergents for stain removal. 

an be made between carbohydrates, lipids, and proteins Comparison c 

 
Carbohydrates Lipids              Proteins 

1. 

Constituent 

Elements 

Carbon, Hydrogen, 

Oxygen 

Carbon, 

Hydrogen, 

Oxygen 

Carbon, Hydrogen, 

Oxygen, Nitrogen, and 

often Phosphorus 

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

2. Food 

Sources 

Bread, potatoes, rice, 

grains, vegetables, some 

fruits like grapes and 

apples 

Butter, eggs, 

milk, meats, many 

types of nuts, 

vegetable oils 

Meats (red, white), fish, 

milk and its derivatives, 

legumes, nuts, soybeans 

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

3. Supplying 

the Body 

with Energy 

Provides the body with 

half the energy supplied by 

lipids. 

Provides the body 

with double the 

energy supplied 

by carbohydrates. 

considered a  Not

primary source of 

energy. 

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

4. Reagents 

Used for 

Detection 

• Benedict's solution: 

Turns from blue to green, 

orange, or red with glucose 
(depending on concentration). 

Iodine solution: Yellowish-

brown solution turns dark 

blue with starch. 

• Sudan 4 

solution: Forms 

an orange-red 

color on the 

surface of lipid 

mixtures. 

• Biuret solution: Blue 

solution turns violet 

with proteins. 

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

5. Biological 

and 

Industrial 

Importance 

• Source of energy • 

Supports brain functions • 

Forms plant cell walls 

from cellulose • 

Component in the 

composition of flower 

nectar • Manufacture of 

paper from cellulose • 

Manufacture of some 

cosmetics  Manufacture of 

drug capsules. 

 

• Building muscles, and 

repairing and growing 

damaged cells • 

Forming enzymes • 

Forming antibodies • 

Gelatin is extracted 

from them • 

Manufacture of insulin • 

Used in the manufacture 

of laundry detergents. 
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Lesson (2), twoUnit  

 Scientific term Write  -1 
 (1) The branch of chemistry concerned with studying the types of nutrients in meals. 

(…………………) 

(2) The simplest form of carbohydrates. (…………………) 

(3) Saccharides composed of two monosaccharide units. (…………………) 

(4) Saccharides composed of 2 to 10 monosaccharide units. (…………………) 

(5) Saccharides composed of more than 10 monosaccharide units. (…………………) 

(6) The disease resulting from a deficiency in insulin hormone secretion and the 

accumulation of glucose in the blood. (…………………) 

(7) Polysaccharides that form the walls of plant cells. (…………………) 

 (8) An organic nutrient that has the same constituent elements as carbohydrates 

(…………………). 

(9) A fatty substance whose deposition leads to the blockage of arteries(……………..…) 

(10) Nutrients that are not considered primary sources of energy. (…………………) 

(11) The element that is found in the composition of proteins but not in the composition 

of carbohydrates. (…………………) 

(12) Natural proteins used as catalysts. (…………………) 

(13) The branch of science concerned with the production of insulin(…………………). 

Complete the following statements with the appropriate terms:-2 
 (1) Nutrients are classified into ............, lipids, and .............. 

(2) ............ and ............ are disaccharides.                                                                            

  (3) Cane sugar is known as ...................., and it consists of one glucose unit and one 

.................... unit. 

(4) Excess carbohydrates are stored in the liver and .................. in the form of .................. 

(5) When drops of .................... solution are added to the urine of a person suspected of 

having diabetes, it turns a .................... color. 

(6) Benedict's solution transforms in high-concentration glucose solutions from a 

.................... color to ..................... 

(7) Adding drops of iodine solution to a slice of potato changes its color to ..................... 

(8) ............... are involved in supporting brain functions and the composition of flower 

.................. 

(9) It is advised to reduce the intake of white carbohydrates, such as .................... and 

...................., and rely on .................... grains. 

(10) Paper is made from ...................., which is a component of .................... cell walls. 

 (11) It is possible to maintain a stable cholesterol level in the blood by reducing the 

intake of .................... and ...................., and by regularly ..................... 

(12) Soybeans are rich in ...................., while vegetable oils are rich in ..................... 

(13) .................... are composed of the same constituent elements as carbohydrates and 

Objective questions 
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 lipids, in addition to the element ..................... 

(14) Egg albumen is rich in ...................., while egg yolk is rich in ..................... 

(15) Proteins are used in the formation of antibodies, which support the .................... 

system to protect the body from diseases. 

(16) Meat, cheese, and eggs are foods rich in both .................... and ..................... 

3. Correct the underlined words: 
is concerned with studying the types of nutrients. plants(1) The chemistry of   

he structure of all nutrients.lfur is a fundamental component in tu(2) The element s 

is the sugar of fruit. Glucose(3)  

is removed from two monosaccharide units, a  oxygen(4) When a molecule of 

disaccharide unit is formed. 

Benedict's solution changes in glucose solutions according to  yellow(5) The color of 

their concentration 

 (6) Carbohydrates and lipids are essential substances for the transport and storage of 

in cells. oxygen 

acids are considered the basic units that make up proteins. Fatty(7)  

)with correction:✗) or (✓4. Place ( 
 (1) Grapes and potatoes are fruits rich in carbohydrates. ( ) 

(2) Sucrose is a monosaccharide found in grapes. ( ) 

(3) Excess glucose in the body is stored in the stomach and muscles in the form of 

glycogen. ( )                                    

(4) The medium concentration of glucose turns orange when the appropriate reagent is 

added to it. ( ) 

(5) An increased frequency of urination may be a sign of being affected by insulin-

related diabetes. ( ) 

(6) Drug capsules are made from lipids. ( ) 

 (7) Sudan IV solution forms an orange-red color on the surface of carbohydrates. ( ) 

(8) Phosphorus may be found in the structure of proteins. ( ) 

(9) Biuret solution is used to test for proteins found in egg yolk. ( ) 

(10) Enzymes and antibodies are made of carbohydrates. ( ) 

umber that indicates the number of:5. What is the n 
(1) The essential elements in the composition of carbohydrates. 

(2) The monosaccharide units that make up maltose. 

(3) The number of water molecules produced from the conversion of 2 glucose units into 

maltose. 

(4) The essential elements in the composition of lipids. 

(5) The essential elements in the composition of proteins. 
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 6. Choose the correct answer from the given options: 
1) All of the following are essential nutrients in food meals, except ....................(  

(A) Proteins        (B) Fibers        (C) Lipids      (D) Carbohydrates 

(2) Maltose is extracted from .................... 

(A) Grapes      (B) Barley         (C) Cane     (D) Fruit 

(3) Which of the following describes fructose? 

(A) It is a monosaccharide.        (B) It is a polysaccharide. 

(C) It is an oligosaccharide.         (D) It is extracted from cane. 

(4) .................... are oligosaccharides. 

(A) Sucrose and glucose            (B) Glucose and fructose 

(C) Fructose and maltose           (D) Sucrose and maltose 

(5) .................... are polysaccharides. 

(A) Sucrose and maltose        (B) Starch and maltose 

(C) Starch and cellulose          (D) Cellulose and glucose 

(6) Which of the following is correct? 

(A) Cane sugar consists of two identical units. 

(B) Fructose consists of a number of different units. 

(C) Cane sugar consists of many identical units. 

(D) Sucrose consists of two different units. 

(7) Which of these carbohydrates cannot be hydrolyzed into a simpler form? 

(A) Glucose and fructose        (B) Glucose and sucrose 

(C) Sucrose and maltose          (D) Maltose and glucose 

(8) Excess glucose in the body is stored in the form of ......... 

(A) lipids in the muscles.                  (B) lipids in the body's cells. 

(C) proteins in the muscles.                (D) proteins in the body's cells. 

(9) Iodine solution is used to test for ......... 

(A) starch.        (B) proteins.       (C) lipids.     (D) glucose. 

(10) The accumulation of glucose in the blood is due to ......... 

(A) an increase in insulin hormone secretion. 

(B) a decrease secretion in insulin hormone. 

(C) an increase secretion in thyroxin  hormone. 

(D) a decrease secretion in thyroxin  hormone.  

 (11) With a low concentration of glucose, ......... 

(A) Benedict's solution turns red.    ( B) Biuret solution turns red 

(C) Biuret solution turns green.      (D) Benedict's solution turns green. 

(12) Carbohydrates are used in all of the following, except ......... 

(A) drug capsules.                                    (B) supporting brain functions. 

(C) manufacture of laundry detergents.   (D) manufacture of some cosmetics  
 (cُـغ٤َط٘بػخ ٓ٘ظلبد ا (d         ط٘بػخ ثؼغ ٓغزؾؼشاد اُزغ٤َٔ  
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 (13) Foods rich in energy include .........   

(A) Water and salts.                              (B) Lipids and proteins. 

(C) Lipids and carbohydrates.               (D) Fibers and carbohydrates. 

 When adding Benedict's solution to glucose solutions of various concentrations, the (14)

following colors may form, except ......... 

(A) orange.         (B) green.         (C) red.       (D) blue. 

terials.(15) Eggs are rich in .......... ma 

(A) Fats and fibrous              (B) protein and fats 

(C) starchy and fats               (D) carbohydrate-based and fibrous 

(16) Egg yolk is tested for with solution (X) and egg white with solution (Y). Which of 

(X) and (Y)? the following correctly identifies 

(A) (X): Biuret solution, (Y): Sudan IV solution 

(B) (X): Benedict's solution, (Y): Iodine solution 

(C) (X): Iodine solution, (Y): Benedict's solution 

(D) (X): Sudan IV solution, (Y): Biuret solution 

essential component is .........-teins as a non(17) An element that can be present in pro 

(A) Phosphorus.       (B) Carbon.        (C) Nitrogen.     (D) Oxygen. 

(18) Soybeans and nuts are considered foods rich in ......... 

(A) carbohydrates.     (B) proteins.        (C) lipids.     (D) sugars. 

9) The conversion of amino acids into proteins occurs via .........(1  

(A) hormones.       (B) antibodies.      (C) acids.      (D) enzymes. 

(20) When solution (X) is added to proteins, the color changes from (Y) to (Z). Which of 

sents (X), (Y), and (Z)?the following correctly repre 

Choices Solution (X)               Color (Y)         Color (Z) 

(A) Benedict             Yellow         Green 

(B) Benedict              Blue         Violet 

(C) Biuret              Blue         Violet 

(D) Biuret             Yellow          Red 

(21) Which of the following expresses the importance of proteins? 

(A) Repair and growth of damaged cells. 

(B) Supports brain functions. 

(C) Source of energy. 

(D) Is a component in the composition of flower nectar. 

provides the body with the greatest amount of energy?(22) Which of these foods  

(A) Grains.    (B) Red meats.      (C) Oils.      (D) Milk. 

(23) Which of the following is correct? 

(A) Proteins are used in the manufacture of paper. 

(B) Gelatin is extracted from the bones and hides of animals. 
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 (C) Hormones are used in the manufacture of laundry detergents. 

(D) Insulin is extracted from muscles. 

(24) From the following table: 

 
   (1)              (2)          (3)                  (4) 

Large Molecules Cellulose             Oil       Glycogen             Protein 

Small Molecules Glucose       Amino acids       Glucose           Ethanol 

Which of the following represents correct pairings of large molecules and the small 

molecules that compose them? 

(A) (1), (2).      (B) (1), (3).       (C) (2), (3).        (D) (3), (4). 

(25) Which of these substances necessarily contains nitrogen? 

(A) Lipids.    (B) Glucose.    (C) Proteins.      (D) Starch. 

Choose from column (B) what matches column (A), and rewrite the -7

complete statements 
(B) (A) 1 

1-one glucose molecules and one fructose molecule 1-Starch consists of  

2- many monosaccharide molecules 2-Maltose consists of  

3-many fructose molecules 3-Sucrose consists of  

4-two glucose units   
 

(B) (A) 2 

1- Glucose 1-Benedict's  

2- Fats 2-Iodine  

3- Proteins 3-Sudan 4  

4- Fiber 4-Biuret  

5- Starch   

 

8. Identify the odd word out, then state the common link between the 

rest of the words: 
(1) Glucose / Maltose / Fructose. 

(2) Sucrose / Maltose / Cellulose. 

(3) Cellulose / Starch / Glucose. 

(4) Carbon / Hydrogen / Sulfur / Oxygen. 

(5) Carbon / Oxygen / Nitrogen / Hydrogen / Sulfur. 

(6) Bread / Potatoes / Rice / Meat. 

lowing:9. What is meant by each of the fol 
(1) Nutritional chemistry. 

(2) Monosaccharides. 

(3) Oligosaccharides. 

(4) Disaccharides. 

Essay questions 
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 (5) Polysaccharides. 

(6) Cholesterol. 

10. State one importance for each of the following: 

(1) Potatoes in nutrition. 

(2) Benedict's solution. 

(3) Iodine solution. 

(4) Pancreas. 

(5) Carbohydrates for the brain. 

(6) Carbohydrates for plant cells. 

(7) Carbohydrates for flowers. 

(8) Carbohydrates for drug manufacturing.  

(9) Vegetable oils in nutrition. 

(10) Egg yolk in nutrition. 

(12) Sudan IV solution. 

(13) Meats in nutrition. 

(14) Biuret solution. 

(15) Enzymes in the manufacture of laundry detergents. 

(16) Animal bones in the food industries. 

:(GR)(Give reason)11. Explain the following  
 (1) Glucose is one of the simplest forms of carbohydrates. 

(2) Maltose is a disaccharide. 

(3) Starch is a polysaccharide. 

(4) Benedict's solution forms several colors with glucose solutions. 

(5) Diabetes is caused by a hormonal imbalance. 

(6) Iodine solution is used to test for the presence of starch in food. 

 (7) The constituent elements of carbohydrates and lipids are similar. 

(8) The amount of energy that carbohydrates and lipids provide to the body is different. 

(9) Cholesterol increases the risk of developing heart disease. 

(10) The two components of an egg contain two essential types of nutrients. 

(11) Sudan IV solution is used to test for lipids. 

(12) People injured in accidents are advised to eat meat. 

(13) Not all types of food are considered a source of energy. 

(14) Biuret solution is used to test for proteins. 

(15) Both Sudan IV solution and Biuret solution give positive results with eggs. 

12. What happens when: 
(1) Consuming quantities of carbohydrates in excess of the body's needs. 

(2) Adding Benedict's solution to a solution containing proteins. 

(3) Excessive consumption of dietary supplements containing amino acids. 
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 13. How can the presence of each of the following be inferred in 

liquid food samples: 
(1) Glucose sugar. 

(2) Starch. 

(3) Lipids. 

(4) Proteins. 

14. Miscellaneous Questions: 
nts in meals:(1) Carbohydrates are one of the essential nutrie 

(1) Mention three sources of carbohydrates in food meals. 

(2) What is the importance of carbohydrates for grapes and apples? 

(3) Classify carbohydrates according to their constituent units, mentioning an example 

for each type. 

e vegetables rich in nutrients:(2) Potatoes ar 

(1) What are the essential elements present in potatoes? With an explanation. 

(2) What is the effect of adding a few drops of iodine solution to a potato slice? With an 

explanation. 

(3) Which provides the body with a greater amount of energy: 1 g of vegetable oil or 1 g 

of potato? With an explanation. 

(3) The ways of benefiting from carbohydrates are numerous. Mention two ways of 

benefiting for each of the following: 

(1) Humans. 

(2) Plants. 

(3) Industry. 

ins are organic substances found in food:(4) Glucose and prote 

(1) Compare glucose and proteins in terms of: 

* Their essential constituent elements. 

* Their sources in food (mentioning two is sufficient). 

* Their role as a source of energy. 

(2) What is the reagent used to identify each of them in food samples? 

(5) Proteins can be from plant or animal sources: 

(1) Mention two sources for both plant proteins and animal proteins. 

(2) What are the chemical substances that convert proteins into amino acids, and what is 

the role of these substances in the manufacture of laundry detergents? 

(6) The ways of benefiting from proteins are numerous: 

(1) What is the importance of proteins for athletes and those with injuries? 

(2) What is the role of proteins in resisting microbes? 

(3) What is the role that proteins play in the treatment of diabetes? 

(7) State the similarities and differences between Benedict's solution and Biuret solution. 

 




