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Unit (1)  the Matter  

Lesson (1) the structure of the atom 
Brick is building unit of the house  

The atom is the building unit of matter 

Matter is anything that has mass, or occupies volume,. 

 

 

 

 

 

 

 

 

 

the Sphinx and the Giza Pyramids behind it, are 

made up of  calcium carbonate. 

What are the smallest units that make up molecules?  

The atom is the building unit and structure of all matter. 

 

 

 

In Ancient Times: The Greek philosophers believed that the matter was 

formed of small, indivisible parts called atoms.  
 .ك٢ اُؼظٞه اُول٣ٔخ: اػزول اُللاٍلخ ا٤ُٞٗب٤ٕٗٞ إٔ أُبكح رزٌٕٞ ٖٓ أعياء طـ٤وح ؿ٤و هبثِخ ُِزغيئخ ر٠َُٔ اُنهاد

In the Early 19
th

 Century: The scientist Dalton proposed the first scientific 

atomic theory, stating that atoms are indivisible. 
 .ك٢ أٝائَ اُووٕ اُزبٍغ ػشو: اهزوػ اُؼبُْ كاُزٕٞ أٍٝ ٗظو٣خ ػ٤ِٔخ ُِنهح، ٓإًلاً إٔ اُنهاد ؿ٤و هبثِخ ُِزغيئخ

In 1909: The scientist Rutherford proposed the first model of the atom 

based on an experimental basis. 
: اهزوػ اُؼبُْ همهكٞهك أٍٝ ٗٔٞمط ُِنهح هبئْ ػ٠ِ أٍبً رغو٣ج٩١٩١٢ك٢ ػبّ  . 

 

Atom structure 

 

 

  

  

Matter 
 

Molecule  Consists of Atoms Consists of 

The Atom- 
The building and structure 

unit of any matter  
 

Lesson (1) the structure of the atom 
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Nucleus, very small space in the atom that contains protons and neutrons. 

electrons revolve around it at high speeds In energy levels 
 اُ٘ٞاح، َٓبؽخ طـ٤وح علاً ك٢ اُنهح رؾز١ٞ ػ٠ِ ثوٝرٞٗبد ٤ٗٝٞروٝٗبد. رلٝه الإٌُزوٝٗبد ؽُٜٞب ثَوػبد ػب٤ُخ ك٢ َٓز٣ٞبد اُطبهخ

Electrons Nucleus has 

very small masses revolve around nucleus 

in Energy levels 

Negatively charged particles. 

Protons positively charged. 

Neutrons neutral in charge. 

Protons, neutrons, and electrons are subatomic particles 
اُجوٝرٞٗبد ٝا٤ُ٘ٞروٝٗبد ٝالإٌُزوٝٗبد ٢ٛ ع٤َٔبد مه٣خ ِٜٓٔخ  . ك٢ َٓز٣ٞبد اُطبهخ   

If we represent the size of an atom to the size 

of a baseball stadium, the volume of the 

nucleus is represented by the size of a pin 

head in the middle of the field   
، ٣زْ رٔض٤َ اُ٘ٞاح ثؾغْئما ٓضِ٘ب ؽغْ اُنهح ثؾغْ ِٓؼت اُج٤َجٍٞ ... 

  هأً كثًٞ ك٢ ٓ٘زظق أُِؼت  

Ernest Rutherford New Zealand scientist 1871 AD. 
He won the Nobel Prize in Chemistry in 1908  died in 1937 

1871ّهمهكٞهك ػبُْ ٤ٗٞى٣ِ٘ل١ ُٝل ٍ٘خ    . 

1937ّّ رٞك٢ ٍ٘خ 1908ؽظَ ػ٠ِ عبئيح ٗٞثَ ك٢ ا٤ٔ٤ٌُبء ٍ٘خ  . 

New Zealand honored the scientist Rutherford By  

placing his image on its largest currencies, for his 

efforts in discovering the structure of the atom. 
  .ًوّٓذ ٤ٗٞى٣ِ٘لا اُؼبُْ همهكٞهك ثٞػغ طٞهرٚ ػ٠ِ أًجو ػٔلارٜب رول٣واً ُغٜٞكٙ ك٢ اًزشبف ث٤٘خ اُنهح

Activity 2 Interpret 
The particle Symbol Relative electric charge The mass 

Proton p  +1  µ1 
Neutron n   0 µ1 
Electron e- -1   

    
 µ  

G.R (1) Why is the nucleus of the atom described as positively charged? 

Because it has positive protons  
اُشؾ٘خ؟ُٔبما رٞطق ٗٞاح اُنهح ثأٜٗب ٓٞعجخ   لأٜٗب رؾز١ٞ ػ٠ِ ثوٝرٞٗبد ٓٞعجخ  

G.R (2) atom is electricity neutral in the ordinary state ?   

Because the number of negative electrons = the number of positive protons 
 لإٔ ػلك الإٌُزوٝٗبد اَُبُجخ = ػلك اُجوٝرٞٗبد أُٞعجخ اُنهح ٓزؼبكُخ ًٜوث٤ب ك٠ اُؾبُخ اُؼبك٣خ؟

G.R (3) The mass of the atom is concentrated in the nucleus. 

Because the mass of electrons is very small when compared to the 

mass of protons or neutrons 
لإٔ ًزِخ الإٌُزوٝٗبد طـ٤وح علاً ٓوبهٗخ ثٌزِخ اُجوٝرٞٗبد أٝ ا٤ُ٘ٞروٝٗبد رزوًي ًزِخ اُنهح ك٢ اُ٘ٞاح  

Nucleus 

  

 



 

 

 3 

3 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

 

 

 

 

 

We conclude from the above that: 

The charge of the proton is equal to the charge of the electron in quantity, 

but different in type.  
 :َٗز٘زظ ٓٔب ٍجن إٔ شؾ٘خ اُجوٝرٕٞ رَب١ٝ شؾ٘خ الإٌُزوٕٝ ك٢ ا٤ٌُٔخ ٌُٜٝ٘ب رقزِق ك٢ اُ٘ٞع

The masses of subatomic components are given in atomic mass units (µ). 
(µاُنه٣خ ثٞؽلاد اٌُزِخ اُنه٣خ) رؾذرؼط٠ ًزَ أٌُٞٗبد    

The mass of electrons is neglected (very small) of an atom because it is 

Not important compared to the mass of protons or neutrons. 
 .٣زْ ئٛٔبٍ ًزِخ الإٌُزوٝٗبد لأٜٗب ؿ٤و ٜٓٔخ ٓوبهٗخ ثٌزِخ اُجوٝرٞٗبد أٝ ا٤ُ٘ٞروٝٗبد

Elements symbols 
Scientists have agreed to express elements with symbols that facilitate 

their expression and dealing with them, especially in chemical equations. 

the names of some elements in three languages and the chemical symbols 

for these elements. 

The name of the element 

in the language 

 

Symbol 
The name of the element 

in the language 

 
Symbol 

Latin  English   Latin  English   

Carbo Carbon C Natrium  Sodium Na 

Nitrogenium Nitrogen N Kalium Potassium K 

Chlorum Chlorine Cl Cuprum Copper Cu 

Chromium Chromium Cr Ferrum iron Fe 

from 2 Tables we conclude that: ٖ اُغل٤ُٖٝ َٗز٘زظ إٔٓ   

The element symbol may be one letter, written Capital,  

or two letters, the first written Capital and the second written Small 
الأٍٝ ٣ٌزت أٝ ؽوك٤ٖ Capital هٓي اُؼ٘ظو هل ٣ٌٕٞ ؽوف ٝاؽل ٣ٌزت  Capital ٝاُضب٢ٗ ٣ٌزت Smal  

  

 

 

 
 

Some items consist of two letters. 
To differentiate between them, because some elements share the first letter  

 رٌٕٞ هٓي ثؼغ اُؼ٘بطو ٖٓ ؽوك٤ٖ ُِز٤٤ٔي ث٤ٜ٘ٔب، لإٔ ثؼغ اُؼ٘بطو رشزوى ك٢ اُؾوف الأٍٝ

 

It is written 

in capital  

The first litter is written in 

capital and the second litter 

is written in small  

 

One letter  Two letters 

 

 

We conclude from the above that 

Elements symbols 
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If two elements are similar in their initial letters, so the second letter is taken 

to differentiate between them, like:-  
1- Carbon (C) and Calcium (Ca)     2- Sulphur(S) and silicon (Si)  

3- Hydrogen (H) and Helium (He) 

Some symbols of elements are represented by the first and second letter of Latin  

name like:  

1-Sodium (Natrium)=Na              2-Iron (Ferrum)=Fe 

3-Copper (Cuprum)= Cu             4-Potassium (Kaluim)=K  
G .R The ymbol of The element's symbol represents its name in English. 

ثبُِـخ الإٗغ٤ِي٣خ هٓي اُؼ٘ظو ٣ٔضَ أٍٚ .  

When the name of an element differs in English from Latin, it is 

symbolized according to the letters of its name in Latin.  
 ػ٘لٓب ٣قزِق اٍْ اُؼ٘ظو ثبُِـخ الإٗغ٤ِي٣خ ػٖ اُلار٤٘٤خ ٣وٓي ُٚ ؽَت ؽوٝف أٍٚ ثبُِـخ اُلار٤٘٤خ

The element Symbol The element Symbol The element Symbol 

Lithium Li Oxygen O Gold  Au  

Sodium Na Calcium Ca Helium  He 

Potassium K Magnesium Mg Argon  Ar 

Hydrogen H Zinc Zn Neon  Ne  

Silver Ag Lead  Pb Mercury Hg 

Fluorine F Barium  Ba  Iron Fe 

Chlorine Cl Aluminum Al Carbon C 

Bromine Br Silicon Si Sulphur S 

Iodine  I Copper Cu Phosphorus  P 
  

Fertilizers are chemical compounds used to 

improve Agricultural production  
 ...الأٍٔلح ٢ٛ ٓوًجبد ٤ٔ٤ًبئ٤خ رَزقلّ ُزؾ٤َٖ الإٗزبط اُيهاػ٢

 NPK fertilizers is, composed  

Nitrogen (N) ا٤ُ٘زوٝع٤ٖ   Phosphorus (P)اُلٍٞلٞه  Potassium (K)ّٞاُجٞرب٤ٍ  

Necessary for the green 

of plant leaves. 
 اُؼوٝه١ ُزقؼ٤و أٝهام اُ٘جبد

Necessary to strong 

roots  
 اُؼوٝه١ ُزو٣ٞخ اُغنٝه

Necessary for healthy 

plant growth  
اُ٘جبد اُظؾ٢اُؼوٝه١ ُ٘ٔٞ   

 

 

 

 
 

 

Fertilizers 
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Energy level 
Each energy level can take a definite number of electrons  

this number can be calculated from the relation (2n2)  
where (n) is the number of the energy level. 

The no. of electrons in 1
st
 level (K) =2× (1)

2 
  =2 electrons 

The no. of electrons in 2
nd

 level (L) =2× (2)
2   

=8 electrons 

The no. of electrons in 3
rd

 level (M) =2× (3)
2 
 =18 electrons 

The no. of electrons in 4
th 

level (N) =2× (4)
2 
  =32 electrons 

The outermost energy level of any atom can't take more than 8 electrons except 

"K" level which can't take more than 2 electrons 

G.R The rule (2n
2
) is not applied to calculate the number of  

electrons of the energy levels higher than four ? 

 Because the atom become unstable   
لا رطجن اُوبػلح )

2
2n لإٔ اُنهح رظجؼ ؿ٤و َٓزووح  ( ُؾَبة ػلك الإٌُزوٝٗبد ٖٓ َٓز٣ٞبد اُطبهخ أػ٠ِ ٖٓ اُواثغ؟ 

What happens to the electron’s energy as it moves away from the nucleus?  

the electron’s energy increase   
الاٌُزوٕٝٓبما ٣ؾلس ُطبهخ الاٌُزوٕٝ ػ٘لٓب ٣جزؼل ػٖ اُ٘ٞاح؟ ريكاك ؽبهخ   

The outer energy level does not contain more than 8 electrons 
ئٌُزوٝٗبد 8لا ٣ؾز١ٞ َٓزٟٞ اُطبهخ اُقبهع٢ ػ٠ِ أًضو ٖٓ   

Level symbol K L M N O P Q 

Level number(n) 1 2 3 4 5 6 7 

number of electrons 2 8 18 32    

  

 

 

 

 

 

 

17Cl35 13Al27 20Ca40 7N
14 The elements 

    

 
  

Electronic 
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Atomic number The number of positive protons P  

= the number of negative electrons and written at the 

bottom left 

 The sum of the numbers of protons 

and neutrons 

number of neutrons = mass number A - atomic number Z  . 

 

 

 

What is the mean by? The atomic number of chlorine = 17.  

It means that The number of the positive protons inside the 

nucleus of the chlorine atom equals 17 

What is the meaning of? The mass number of  chlorine = 35 

The sum of the number of the protons and neutrons inside the 

nucleus of the chlorine atom equals 35 

17Cl35 13Al27 20Ca40 7N
14 The elements 

35 27 40 14 Mass number 

17 13 20 7 Atomic number 

17 13 20 7 The electrons  

17 13 20 7 The protons 

35-17=18 27-13=14 40-20=20 14-7=7 The neutrons 

    

 

Electronic 

configuration 

Mass number (A) = number of protons (p) + number of neutrons (n) 

Atomic number (Z) = number of protons (p) = number of electrons (e) 

Number of neutrons (n) = mass number (A) - atomic number (Z) 
 

Activity 1  

7p 

7n 

2 5 

20p 

20n 

2 
8 

8 
2 

13p 

14n 

8 
2 

3 

17p 

18n 

2 
8 

7 

Atomic number 

Mass number 
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Isotopes element may have different forms that 

equals in atomic number but differ in mass number.  

The difference is the number of neutrons in its nuclei.  

These forms are known as isotopes of the element. 

  

 

 

 

 

 
 

 

What is the only hydrogen isotope that does not have neutrons in its 

nucleus? Protium 1H
1
 

G.R. isotopes of the element differ in mass number? 

Due to the difference in the numbers of neutrons in the nuclei of the 

element's isotopes. 

Check your understanding 

(5) (4) (3) (2) (1) The elements 

8 7 16 16 20 The protons 

9 8 18 20 20 The neutrons 

Which two atoms represent two isotopes of the same element? 

 

 

 
 

 

 

 

 

 

 

Activity 1  

Isotopes 
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Lesson one  

  1.Choose the correct answer:  
 .....Each of the following is matter, except (1) 

air         b. light       c.  sand       d. table salt.a 
  Which of the following is a characteristic of the nucleus of an atom(2) 

Positively charged                                      b. Negatively charged.a 

c. Contains negatively charged electrons     d. Contains negatively charged protons 
The mass of a proton equals (3) 

a. 1 g         b. 1 k g     c. 1 u      d. 1 m g  
(4) The mass of the atom is approximately equal to the sum of masses of  

the electrons and the protons        b. the protons and the nucleons.a 

the neutrons and the electrons       d. the protons and the neutrons.c 
(5) When comparing the charge of protons to the charge of electrons in an atom of any 

 element, the charge of the protons is   

Greater than the charge of the electrons and of the same type.a 

Greater than the charge of the electrons and of an opposite type.b 

Equal to the charge of the electrons in magnitude and of the same type.c 

Equal to the charge of the electrons in magnitude and of an opposite type.d 
elements has chemical symbols starting with the letter (6)Which of the following groups of 

A 

a. Aluminum, Silver, and Lithium      b. Gold, Mercury, and Silver 

c. Gold, Aluminum, and Sodium       d.  Aluminum, Silver, and Gold 
Which of the following represents an element and its correct symbol (7) 

a. Potassium P      b. Phosphorus F       c. Nitrogen Ni      d. Chromium Cr 

6O12H6What are the elements that compose glucose C  (8) 

a. Carbon, Helium, and Water          b. Carbon, Hydrogen, and Oxygen  

c. Calcium, Hydrogen, and Oxygen    d. Copper, Hydrogen, and Oxygen  
(9)Which two compounds do contain the three essential elements required for plant growth?  

 a. (NH4)2SO4, Ca(NO3)2          b.(NH4)3PO4, Ca(NO3)2 

c. (NH4)2SO4, KNO3                d.(NH4)3PO4, KNO3 
What are the  4SO2Kand  4SO2)4(NH A fertilizer package contains the two compounds -10

essential elements for plant growth in this package 

a. Nitrogen and Hydrogen              b. Sulfur and Oxygen 

c. Potassium and Nitrogen                d. Potassium and Sulfur 
The number of electrons that can saturate each energy level in an atom equals-11 

a. three times the energy level number    b. twice the square of the energy level number 

 c. twice the energy level number           d. twice the cube of the energy level number 
  In the relation (2n²), the symbol (n) refers to-12 

a. energy level number     b.  number of electrons 

c. number of protons          d. element's symbol 

Lesson(1) 
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has 
24

Mg12In the atom of -13 

a.an atomic number equal to its mass number  

b. a mass number equal to its number of neutrons  

c. a number of protons equal to its number of neutrons 

d. a number of energy levels equal to its number of electrons  
27

Al13an aluminum atom  The number of negatively charged particles in-14 

 13         b. 14       c. 20       d. 27.a 
Si) contains14 The energy level L in a silicon atom (-15 

  2e-         b. 3e-      c. 8e-      d. 18e-.a 
)

32
Which figure represents the outermost energy level of a sulfur atom (S-16 

 
 
 

  (2) Write the scientific term    
From building units to chemical symbols of elements 

1-Anything that has mass and volume, and occupies space 

2-The building and structure unit of any matter 

3-The first scientific theory about the atom  

4-The first model of the atom based on experimental basis  

5-A New Zealand physicist who won the Nobel Prize in Chemistry in 1908 

6-Positively charged particles found inside the nucleus of the atom  

7-A subatomic particle whose charge can be neglected, but its mass cannot be neglected 

8-Negatively charged particles in the atom with very tiny mass, revolving around the 

nucleus 

  9-A subatomic particle whose mass equals 1836  

10-  Chemical compounds that are used to improve agricultural production 
levels to isotopes From energy 

 (11) Regions where electrons revolve around the nucleus according to their energy  

12-A number written at the lower left side of an element's symbol, representing the 

number of the positive protons found inside the nucleus of the element. 

13-The sum of the number of protons and neutrons that compose the nucleus atom 

14-Different forms of the same element's atoms that have the same atomic number but 

differ in mass numbers 

(3)Choose from column (B) what suits it in column (A) 
(B) (A) 

1-An element whose nucleus of its isotope does not 

contain neutrons  

(1) Potassium 

2-A substance from which limestone is made NPK (2 ) 

3- An element essential for strengthening plant roots Calcium carbonate (3 ) 

4-A substance used to improve agricultural production Phosphorus (4 ) 

5- An element essential for healthy plant growth  
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Give reason: -4 
1-The nucleus of the atom is positively charged. 

……………………………………………………………………………. 

2-Isotopes of an element agree in atomic number but differ in mass number 

……………………………………………………………………………. 

 ) What does it mean that....5(  

The mass number of oxygen is 16? 

……………………………………………………………………………. 

6 Correct the underlined words: 
 (1) The Sphinx statue is made of sandstone. 

 (2) Matter is composed of atoms, which in turn are composed of smaller units 

called molecules. 

 (3) The Greek philosophers believed that matter was made of indivisible parts 

called molecules. 

 (4) The masses of subatomic particles are measured in milliliters. 

 (5) The proton is the subatomic particle which has the smallest mass. 

 (6) The chemical symbol of magnesium is MG 

 (7) The nucleus of element 13X
27

 contains 13 neutrally charged particles and 14 

negatively charged particles. 

 (8) The nucleus of a tritium atom contains one proton and one neutron. 

 (9) Chlorine-37 differs from chlorine-35 in having a greater number of protons. 

)Write the electron configuration for the atoms of the 7(

following elements 
a.   11Na23                     b.   20Ca40

  
 phrases)Correct the underlined words in the following 8(  

electrons 3is saturated with  KEnergy level -1 

as we move away from the nucleus decreasesThe energy of a level -2 

nucleus tritiumThere are no neutrons in the -3 

neutronsNuclei of isotopes of one element contain the same number of -4 

then conclude) Study the corresponding figure, 9( 
1-atomic number                    2- mass number  
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Lesson (2) Attempts to  classify elements 
 Attempts to classify elements ٓؾبٝلاد رظ٤٘ق اُؼ٘بطو

G.R. There have been many attempts by scientists to classify elements?  
 ُول ًبٗذ ٛ٘بى ٓؾبٝلاد ػل٣لح ٖٓ هجَ اُؼِٔبء ُزظ٤٘ق اُؼ٘بطو؟

To facilitate studying them and deducing relationships between elements and 

their physical and chemical properties  
 ُز٤ََٜ كهاٍزٜب ٝاٍز٘زبط اُؼلاهبد ث٤ٖ اُؼ٘بطو ٝفٞاطٜب اُل٤ي٣بئ٤خ ٝا٤ٔ٤ٌُبئ٤خ.

Attempts to categorize the elements 
 

 

 

 Mendeleev table-1علٍٝ ٓ٘ل٤٤ُق
The Mendeleev periodic table  

for classifying elements, the first true periodic table  - 

- the elements were arranged in ascending order 

without a regular  atomic massesaccording to their 

progression when moving from the left of the table to 

its right in the horizontal rows.  
رْ رور٤ت اُؼ٘بطو ك٤ٚ رظبػل٣بً ؽَت ًزِٜب اُنه٣خ كٕٝ رولّ ٓ٘زظْ ػ٘ل ٣ؼزجو علٍٝ ٓ٘ل٤٤ُق اُلٝه١ أٍٝ علٍٝ كٝه١ ؽو٤و٢ ُزظ٤٘ق اُؼ٘بطو،  ؽ٤ش 

 الاٗزوبٍ ٖٓ ٣َبه اُغلٍٝ ئ٠ُ ٤ٔ٣٘ٚ ك٢ اُظلٞف الأكو٤خ

It was discovered that their properties were repeated Periodically at the beginning 

of each new row 
 ثلا٣خ ًَ طق عل٣ل.. ٝهل اًزشق إٔ فظبئظٜب رزٌوه كٝه٣بً ك٢ 

Dmitri MendeleevScientist   
 اُؼبُْ ك٤ٓزو١ ٓ٘ل٤٤ُق  

 Russian scientist -ػبُْ ه٢ٍٝ

-He published his periodic table of the elements in 1869 
 1869ٗشو علُٝٚ اُلٝه١ ُِؼ٘بطو ك٢ ػبّ 

-He was honored 48 years after his death by naming one of the discovered 

)Mendelevium Mdelements after his death ( 
ب ٖٓ ٝكبرٚ ثز٤َٔخ أؽل اُؼ٘بطو أٌُزشلخ ثبٍْ ٝكبرٚ )ٓ٘ل٤٤ُل٤ّٞ  48رْ رٌو٣ٔٚ ثؼل  - ًٓ  (Mdػب

 Moseley table -2علٍٝ ٓٞى٢ُ 
discovered that the  Rutherford

nucleus of atom contains 

positively charged protons 
 اًزشق همهكٞهك إ ٗٞاح اُنهح ٣ٞعل ثٜب ثوٝرٞٗبد   ٓٞعجخ اُشؾ٘خ 

 

 

 

3- The Modern 

periodic table 

 

1- The periodic table 

of Mendeleev   

 

2- The Periodic 

Table of Moseley 

 
 Mendeleev table-1علٍٝ ٓ٘ل٤٤ُق

 

Attempts to classify elements 

 Moseley table -2علٍٝ ٓٞى٢ُ 
 

Lesson (2) Attempts to  classify elements 
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Most important modifications of Moseley to Mendeleev's table -  
 ػ٠ِ علٍٝ ٓ٘ل٤ُقاْٛ رؼل٣لاد ٓٞى٢ُ 

, so that the atomic numbersin ascending order of their  Arrange the elements-1

it in each element is greater than that of the element preceding atomic number of 

whole number by one the same cycle  
اُنه٣خ، ثؾ٤ش ٣ي٣ل اُؼلك اُنهٟ ٌَُ ػ٘ظو ػٖ اُؼ٘ظو اُن١ ٣َجوٚ ك٢ هرت اُؼ٘بطو رور٤جب رظبػل٣ب ؽَت أػلاكٛب  1

 ٗلٌ اُلٝهح ثٔولاه ٝاؽل طؾ٤ؼ

 He added to the table-2أػبف ئ٠ُ اُغلٍٝ

 Inert gas group- ٓغٔٞػخ اُـبىاد اُؾبِٓخ

-Other elements discovered after Mendeleev prepared the periodic table 
  اُؼ٘بطو الأفوٟ اُز٢ رْ اًزشبكٜب ثؼل ئػلاك ٓ٘ل٤ُق ُغلُٝخ اُلٝه١.

  Modern periodic table-3اُغلٍٝ اُلٝه١ اُؾل٣ش 
The elements were rearranged in an ascending order according to 
 رْ رور٤ت اُؼ٘بطو رظبػل٣ب ؽَت 

  their atomic numbers -Aأػلاكٛب اُنه٣خ

in the current energy levels with electrons -filling the subthe method of -B

modern periodic table    
 ؽو٣وخ َٓء أَُز٣ٞبد اُلوػ٤خ ُِطبهخ ثبلإٌُزوٝٗبد ك٢ اُغلٍٝ اُلٝه١ اُؾل٣ش اُؾب٢ُ - 

 ical groups18 vertand 7 horizontal periods  It consists of

occupied by 118 elements  
 ػ٘ظوا 118ٓغٔٞػخ هأ٤ٍخ رشـِٜب  18ٓغٔٞػخ  أكو٤خ ٝ ٣7زٌٕٞ ٖٓ 

The periodic table is divided into4 main parts 

block -S

elements  

block elements -P block elements -d 
 4appear from period  

block  -F

elements 

left (located on  

of the side 

period table) 
رٞعل ػ٠ِ اُغبٗت الأ٣َو ٖٓ 

 اُغلٍٝ اُلٝهٟ

 (located on  

of the  right side

period table) 
رٞعل ػ٠ِ اُغبٗت الأ٣ٖٔ  ٖٓ اُغلٍٝ 

 اُلٝهٟ

of   middlelocated in the (

the period table) 
 رٞعل ٍٝؾ ٖٓ اُغلٍٝ اُلٝهٟ

from period start appear  

four (4)  

 belowlocated  
the period 

table) 
 رٞعل اٍلَ اُغلٍٝ اُلٝهٟ

2 groups 

take the are 

Asymbol  
(1 A- 2 A) 
ٓورجخ ئ٠ُ ٓغٔٞػز٤ٖ ربفن اُوٓي 

A 

 

6 groups  

are take the symbol 

A Except the zero 

 )gas group (inert 
(3A - 4A -5A -6A -7A 

–zero group 
ثبٍزض٘بء ٓغٔٞػخ  ٣Aوٓي ئ٤ُٜب اُوٓي 

 اُظلو )ؿبى فبَٓ(

groups 10  

 are take the symbol B
elements transitional   

-they separate between S

block-block and P 

(3B -4B -5B  -6B -7B -8-

1B -2B  ) 
ٓغٔٞػبد اُن١ ٣وٓي ئ٤ُٚ اُوٓي  10ٓورجخ ئ٠ُ 

B  ر٠َٔ اُؼ٘بطو الاٗزوب٤ُخ 

 -P ٝ اُلئخ  -Sأٜٗب رلظَ ث٤ٖ اُلئخ 

14 groups 

Include  

 Lanthanides 

actinidesand  
 

 ٓغٔٞػخ 14ٓورجخ ئ٠ُ 

 رزؼٖٔ

 اُلاٗضب٤ٗلاد ٝالأًز٤٘٤لاد  

 Modern periodic table-3اُلٝه١ اُؾل٣شاُغلٍٝ 

The periodic table is divided into 4 main parts 
 

- Most important modifications of Moseley to Mendeleev's table  
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The element molecules in the periodic table (solids- Liquid- Gaseous)_ 

Solid elements Liquid elements Gaseous elements 

monoatomic  
solid elements are 

composed of one atom 
as:- 

Iron (Fe) 

 Sulphur (S) 

Magnesium(Mg) 

Aluminum (Al) 

Carbon (C)  

Copper (Cu) 

One  atom 
monoatomic 

two atoms 
Diatomic 

one atom 
monoatomic 

2-two atoms 
Diatomic 

Mercury 

(Hg) is 

the liquid 

metal 

element   

 

Bromine 

(Br) is the 

liquid 

non-metal 

element 

as noble (inert) 

gases 

Helium(He)- 

Neon(Ne)-

Argon(Ar)- 

Krypton(Kr) 

Xenon(Xe)-

Radon(Ra) 

active gases 

Hydrogen(H2) 

Oxygen(O2) 

Nitrogen(N2)-

Chlorine(Cl2) 

   

  Classify the gaseous elements in the periodic table. 

Active gases   Inert gases    

F  Cl  N  O  H  Rh   Ze   Kr  Ar  Ne  He   elements

symbol 

elements5  elements6  number 

 
Tellurium 

) Te( 

Antimony 

) Sb( 

Arsenic 

) As( 

Germanium 

) Ge( 

Silicon 

) Si( 

Boron 

) B( 
element -Semi 

5 5 4 4 3 3 No of element 

period  

5B 5A 4B 4A 3B 3A No of element 

group  

How to determine the atomic number of elements in group A given their 

periodic tablepositions in the  
occupied by electrons in an atom of an element energy levels Detrmine the number of -1

period number given the element’s 

in the atom of the element  number of electrons of the last energy levelDetermine the  -2

element (according to the traditional numbering)of the group number given the  

3-Write the electron configuration for the atom of the element, taking into account that 

the internal energy levels are complete with electrons 

 y levels it representsrotating in the energtotal number of electrons Calculate the -4

Atomic number of the element 

-The number of electrons rotating in energy levels (=) The number of protons inside the 

nucleus of an atom = The atomic number of the element 
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1-Calculate the atomic number for each 

located in period (2) and group (5A) Element (X):-A   
The number of energy levels in its atom is 2 energy levelsPeriod 2  

The number of electrons in the last energy level=5 group (5A)  

Electronic configuration: 2.7 Atomic number =7 
 

 

(3) and group (1A)Element (Y): located in period -B   
The number of energy levels in its atom is 3 energy levelsPeriod 3  

The number of electrons in the last energy levels=1group (1A)  

Electronic configuration: 2.8.1 Atomic number =11 

In one period in the modern periodic table 
The atomic number of an element increases by 1 over the preceding element 
In one of the 2. 3 period groups in the modern periodic table 

The atomic number of an element increases by 8 over the preceding element 
C117S and chlorine 16Could scientists discover a new element between sulfur  

Because the atomic number of an element is an integer quantity and it . No
increases in one cycle from one element to the next by only one correct amount 

and answer Question 

 The corresponding figure that shows the electron(x)  configuration and 

the period of the element then deduce the number of villages    

  - The element (Y) that follows it in the same cycle  

   The next element (Z) in the same group- 
 

  The atomic number of the element (X) =2+4=6 
 

The atomic number of element (Z) is =2+8+4=14 
Structure for Valence Electrons Dot Lewis 

The scientist Lewis proposed a simplified method to represent the number of electrons that 

are found in the last energy level around the element symbol, known as valence electrons, 

using dots (.) which are distributed on the four sides of the element symbol, individually 

(singly) first, and then they are paired up until they are completely distributed. 

 ث٤٘خ ٣ٌُٞ اُ٘وط٤خ لإٌُزوٝٗبد اُزٌبكإ
الإٌُزوٝٗبد أُٞعٞكح ك٢ َٓزٟٞ اُطبهخ الأف٤و ؽٍٞ هٓي اُؼ٘ظو، ٝأُؼوٝكخ ثبٍْ ئٌُزوٝٗبد اهزوػ اُؼبُْ ٣ٌُٞ ؽو٣وخ ٓجَطخ ُزٔض٤َ ػلك 

 اُزٌبكإ، ثبٍزقلاّ ٗوبؽ ).( ٓٞىػخ ػ٠ِ اُغٞاٗت الأهثؼخ ُوٓي اُؼ٘ظو، ثشٌَ كوك١ أٝلاً، صْ روُزوٕ ؽز٠ رٌزَٔ.

  Valence Electronsإلكتزًّاخ التكافؤ

They are the electrons found in the last energy level of the element  
 ٢ٛ الإٌُزوٝٗبد أُٞعٞكح ك٢ َٓزٟٞ اُطبهخ الأف٤و ُِؼ٘ظو  
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It is possible to conclude the valency of an element from the number of the unpaired (single) 

electrons in its Lewis structure 
 .الإٌُزوٝٗبد ؿ٤و أُيكٝعخ )أُلوكح( ك٢ ث٤٘زٚ ٣ٌ٣ٌُٖٞٔ اٍز٘زبط رٌبكإ ػ٘ظو ٓب ٖٓ ػلك 

their propertiesindecate The electronic distribution of atoms of elements  
 اُزٞى٣غ الإٌُزو٠ٗٝ ُنهاد اُؼ٘بطو ٣ؼٌٌ فٞاطٜب

The chemical properties of elements depend on the number of electrons in 

the last energy level of their atoms, while 
 رؼزٔل اُقظبئض ا٤ٔ٤ٌُبئ٤خ ُِؼ٘بطو ػ٠ِ ػلك ئٌُزوٝٗبد َٓزٟٞ اُطبهخ الأف٤و اُنهارٜب

The difference in the number of neutrons in the nuclei of their atoms leads to 

differences in some of their physical properties.  
 ػلك ا٤ُ٘ٞروٝٗبد ك٢ أ٣ٞٗخ مهارٜب ئ٠ُ افزلاف ثؼغ فٞاطٜب اُل٤ي٣بئ٤خ ٣إكٟ افزلاف

The following two tables show the gradation of some of the physical properties of some 

alkali metals and halogens 
 ُٜبُٞع٤٘بد. ٝاُغلٝلإ اُزب٤ُبٕ ٣ٞػؾبٕ رلهط ثؼغ اُقٞاص اُل٤ي٣بئ٤خ ُجؼغ كِياد الأهلاء ٝا

 

 

 

 

 

 

 

 

 

 

 

 
  From the two previous tables we conclude that 

of  radius of atoms of elementsThe  Atomic radius in same group-1
from top to bottom ( atomic number increasingwith  increasethe same group 

of the group)  
 اُٞاؽلح ٣يكاك ٗظق هطو مهاد ػ٘بطو أُغٔٞػخ اُٞاؽلح ثي٣بكح اُؼلك اُنه١ )ٖٓ أػ٠ِ أُغٔٞػخ ئ٠ُ أٍلِٜب(ك٢ أُغٔٞػخ  ٗظق اُوطو اُنه١

  smelting and boiling point-2درخاخ الاًصِار ّالغلٍاى
 decreaseof alkali metals  boiling pointsand  meltingThe  In alkali metals-A

from top to bottom of the groupatomic number  increasingwith  
 روَ كهعبد اٗظٜبه ٝؿ٤ِبٕ اُلِياد اُو٣ِٞخ ثي٣بكح اُؼلك اُنه١ ٖٓ أػ٠ِ أُغٔٞػخ ئ٠ُ أٍلِٜب ك٢ اُلِياد اُو٣ِٞخ

with  increase melting and boiling points of halogensThe  In halogens -B

top to bottom of the group) (from atomic number increasing 
 ريكاك كهعبد اٗظٜبه ٝؿ٤ِبٕ اُٜبُٞع٤٘بد ثي٣بكح اُؼلك اُنه١ )ٖٓ أػ٠ِ أُغٔٞػخ ئ٠ُ أٍلِٜب( - ك٢ اُٜبُٞع٤٘بد
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The relationship between the physical state and its melting and boiling points 

relative to room temperature (25) 

Boiling point ºC Melting point ºC physical state of matter 

greater than 25 ºC Solid 

greater than 25 ºC less than 25 ºC Liquid 

less than 25 ºC Gases  

   Give Reason  
1-The melting and boiling points of lithium and potassium above room temperature 

Because both are solids at room temperature  
 لإٔ ًلاٛٔب طِجبٕ ك٢ كهعخ ؽواهح اُـوكخ كهعخ اٗظٜبه ٝؿ٤ِبٕ ا٤ُِض٤ّٞ ٝاُجٞرب٤ٍّٞ أػ٠ِ ٖٓ كهعخ ؽواهح اُـوكخ

2-The melting and boiling points of chlorine are less than Room temperature 

Because it is a gaseous element at room temperature  
 لأٗٚ ػ٘ظو ؿبى١ ك٢ كهعخ ؽواهح اُـوكخ كهعخ اٗظٜبه ٝؿ٤ِبٕ اٌُِٞه أهَ ٖٓ كهعخ ؽواهح اُـوكخ

Q From the table opposite: Deduce the physical state of each of the following: 

(X)   (Y)   

-218 -7.2 Melting point ºC 

-183 58.8 Boiling point ºC 
The melting point of element (X) is lower than room temperature Its boiling point is higher than 

room temperature Element (X): Liquid  

Both the melting and boiling points of element (Y) are below room temperature Element (Y): Gas 

 Chemical activity-3اُ٘شبؽ ا٤ٔ٤ٌُبئ٢
  in two groups alkali metals and alkaline earth metals-A 

 ك٢ ٓغٔٞػز٤ٖ اُلِياد اُو٣ِٞخ ٝاُلِياد الاهلاء الاهػ٤خ

The chemical activity of metals increases by 

increasing atomic number  

(From top to bottom of the group) 
 ٣يكاك اُ٘شبؽ ا٤ٔ٤ٌُبئ٢ ُِلِياد ثي٣بكح اُؼلك اُنه١)ٖٓ أػ٠ِ أُغٔٞػخ ئ٠ُ أٍلِٜب(

The chemical activity of the alkali earth metals is less than 

for the very active alkali metals  
 اد اُو٣ِٞخ اُ٘شطخ علا٣ًٌٕٞ اُ٘شبؽ ا٤ٔ٤ٌُبئ٢ ُِلِياد اُو٣ِٞخ اُزواث٤خ أهَ ٖٓ اُلِي

  In the halogen group -Bالِالْخٌٍاخفً هدوْعح  :

The chemical activity of non-metals decreases with increasing atomic number  

(From top to bottom of the group) 
 ئ٠ُ أٍلِٜب( ٣وَ اُ٘شبؽ ا٤ٔ٤ٌُبئ٢ ُِلِياد اُلاكِي٣خ ثي٣بكح اُؼلك اُنه١)ٖٓ أػ٠ِ أُغٔٞػخ

Activity of the halogens Activity of the alkali metals Cesium is the most active of the 

metals, while fluorine is the most active of the non-metals. 
  اُلِياد ٗشبؽًب.ٗشبؽ اُٜبُٞع٤٘بد ٗشبؽ اُلِياد اُو٣ِٞخ ا٤َُي٣ّٞ ٛٞ أًضو اُلِياد ٗشبؽًب، ث٤٘ٔب اُلِٞه ٛٞ أًضو 
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Lesson two  

Choose the correct answer: -1 
Attempts to classify elements and the modern periodic table. 

1-A table in which the elements are arranged in ascending order 

according to their atomic masses (…………………) 

2-The first true periodic table for classifying the elements(………………) 

3-A table in which the elements are arranged in ascending order according to 

their atomic numbers (…………………) 

4-A table in which the elements are arranged in ascending order according to 

their atomic numbers and the way of filling the sub levels by electrons 

(………) 

5-Horizontal rows in the modern periodic table   (…………………) 

6-Vertical columns in the modern periodic table (…………………) 

7-Metals located at the far left of the modern periodic table(………..……) 

8-Elements of group 7 in the modern periodic table (…………………) 

9-The block to which the halogen elements belong (…………………) 

10-Elements whose electron configuration ends with 5. 6.7 electrons 

(…………) 

11-Elements in the p-block that cannot be identified by the number of 

electrons in the outer energy level(…………………) 

Periodic table, electronic distribution of elements and their properties 

12-Electrons of the last energy level of the element atom(…………………) 

13-Dot representation of valence electrons around the element symbol 

(…………………) 

14-The number of unpaired electrons in the Lewis structure of the element 

(…………………) 

Write the name that indicates each of the following phrases-2 
Attempts to classify the elements and the modern periodic table 

1-A scientist who arranged the elements in his table in ascending order according to 

their atomic masses (…………………) 

2-A scientist discovered that the nucleus of the atom contains positively charged 

protons  (…………………) 

3-A scientist added the zero group to the periodic table(…………………) 

4-The only liquid metal in the modern periodic table(…………………) 

5-The only liquid nonmetal in the modern periodic table (………………) 

6-An element located between lithium and potassium in the alkali metal group 

(………..………) 
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7-The only metalloid in period 3 of the modern periodic table 

8-An element whose electrons are distributed in 3 energy levels, and the last energy 

level in its atom is complete with electrons(…………………) 

9-An alkali metal located in period 2   (…………………) 

elements and their propertiesPeriodic table, electronic distribution of  

10-A scientist suggested a simplified way to represent the number of valence 

electrons around an element symbol (…………………) 

11-The inert gas whose Lewis structure includes 2 electrons(……………) 

12- The smallest alkali metals in terms of atomic radius(…………………) 

13-The most chemically active element of group 7A(…………………) 

 Choose the correct answer from the given answers-3 

Attempts to classify the elements and the modern periodic table 
In Moseley's table, each element increase than the previous  in the same period by -1

one….  

1- Neutron         b-Proton          c-Energy level        d. atomic mass 
The group of alkaline earth metals is located in the…….. periodic table-2 

a. Left               b. Right            c. middle              d. below  
The number of elements of P block in each period of the periodic table is equal to……. -3 

Except for period 1  

a. 2              b. 6             c. 10         d. 16  
types of elementsThe block …… contains most -4 

a. S            b. P           c. D         d. F  
The zero group of the modern periodic table belongs to the…….. block-5 

a. S            b. P           c. D         d. F  
The zero groups includes……-6 

a. Metals       b. Liquid Non-metals     c. metalloids     d. inert gases 
metals element ……    -From Non-7 

a. Magnesium      b. Sodium     c. Stratchium         d. bromine  
……….. is considered a solid halogen-8 

a. Fluorine    b. chlorine        c. bromine      d. iodine 
 shows a section of the periodic table The opposite figure:-9 

Which of the following is true  

a. Al: metal, Si: non-metal        b. P: metal, Kr : semi-metal 

c. Ga: metal, Ge: semi-metal           d. As: metal, S metals 
The period includes 4 elements of the block -10 

a. s.p      b. s.p.d     c. s.f.d      d.s.p.d.f       
Periodic table, electronic distribution of elements and their properties 

block are known as…….-The elements of d-11 

a. Inert gas                  b. Transition elements     

c. Alkali metals             d. alkali earth metals   
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The element whose energy level M in its atom contains 2 electrons is located in ..... in -12

the modern periodic table 

a. Period 3 and Group 3A         b. Period 3 and Group 2A 

c. Period 2 and Group 4A         d. Period 2 and Group 2A 
Which of the following pairs of elements are in the same period of the modern periodic -13

table 

a. 10Ne, 11Na               b. 17 Cl, 11Na         c. 3Li, 2He               d. 10Ne, 18 Ar 
s…….The atomic number of the inert gas located in period 2 i-14 

a. 2            b. 8          c. 10         d. 18  
An alkali element is located in period 2, so its atomic number is equal to…….-15 

a. 9            b. 7           c. 5         d. 3  
ts atomic number isthen iL If the last energy level of halogen element is the level, -16 

a. 7            b. 9           c. 17         d. 19  
An element located in period 3 and group 3, and the number of neutrons in the nucleus of -17

its atom is equal to 14, so its mass number is….. 

a. 30              b. 27             c. 24           d. 20  
The Lewis structure includes two single electrons in an atom of ……-18 

a. 6C                  b. 7 N            c. 15 P                  d. 16 S 
            N 7Which of the following represents the Lewis structure of the nitrogen atom -19 

 

 
Which of the following pairs of elements is monovalent-20 

a. 9F, 11Na               b. 15 P, 7N          c. 11Na, 15 P       d. 9F, 7N           
Iodine valency…..-21 

a. trivalent   b. divalent      c. monovalent     d. zero 
Argon valency………-22 

a. 0            b. 1           c. 6             d. 8  
The first four elements in group 4A have the same-23 

a. Number of electrons in the first and last energy levels    b. Atomic radius 

c. Number of energy levels                             d. Melting and boiling points 
The smallest element in terms of atomic radius of the following elements is ……-24 

a. 16  Cl               b. 53 I          c. 9F          d. 35 Br           
has…..The largest element in the radius of a single vertical group is the element that -25 

a. The least number of neutrons in its atom nucleus    

b. The least number of protons in its atom nucleus    

c. The least number of nucleons in its atom nucleus    

d. The largest number of electrons revolve around its atom nucleus    
change that occurs in alkali metals with increasing atomic number What is the-26 

a. Its physical state changes       b. Their melting points decrease 

c. Its radius decreases               d. Its boiling point increases 
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7
X3 Which of the following represents the element-27 

a. The nucleus of its atom contains 4 protons  

b. gaseous element at west temperature 

It is located in group 3A of the periodic table.c 

d. It is located in period 2 of the periodic table 
The vertical group in the modern periodic table that includes the most active metals is… -28 

a. Halogen group    b. Alkali group       c. Group 7A       d. Zero group 
The most active halogen element has an atomic number of-29 

a. 19              b. 35             c. 17             d. 9  

Put (√) or (X)   -3 
Attempts to classify the elements and the modern periodic table 

1-Mendeleev added to his table the zero group, which includes the inert gases  

2-The modern periodic table consists of 9 horizontal periods and 13 vertical 

groups   (   ) 

3-Argon and helium agree in being active gases  (   ) 

4-The modern periodic table contains 11 elements in the gaseous state(   ) 

5-The block P consists of 5 vertical groups in the modern periodic table (   ) 

6-The block d contains most types of elements. (   )  

The periodic table, the electronic configuration of the elements and their 

properties 

7-The position of an element in the periodic table can be determined by knowing 

its mass number (   ) 

8-Elements of the same period have similar chemical properties (   ) 

9-An element located in period 1 and group zero has an atomic number 1(   ) 

10-The element in period 2 and group 16 is a metallic element with a divalent 

valence (   )                                                                        (   ) 

11- The elements 4X , 12Y , 20 Z are in one period and three consecutive groups 

 12-The valence of the elements of group 4 A is equal to the group number( )     

13- Both alkali elements and halogens are monovalent (     ) 
14-The atomic radius increases in a group with an increase in the atomic number. (  )  

15- Chlorine is a gaseous element with a boiling point of less than25º (  

table   periodicThis represent a part of the modern -4 

A) What are names of blocks A, B and C                                          

B)  What is the number of group each block? 

C) What is the new number of 7A group 

 

 

 

A 
C 

B 
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using the following diagram answer the following questions -5 
 

2He  1H 

10 9 8 Y 6 5  A 3 

B 17 R    12 11 

36Kr           S     C 19 

Write letters of elements which-  

1- is among transition elements     (   )           2-lies in period 3 and group 6A   (   )        

3-is among noble gases         (   )                   4-is consider among s-block   (   )            

5- is consider among p-block (   )           6 -lies in period 4 and group 2A   (   )            

 .6.Choose from column (B) what suits it in column (A) 
(B) (A) 
a. added the zero group to the periodic table 1. Mendeleev 

b. discovered the main energy levels of the atom 2. Rutherford 

c. corrected the atomic weights of some elements that were 

estimated wrongly 

3. Moseley 

d. discovered that the nucleus of the atom contains protons 4. Bohr 

What is the atomic number of each of the following elements:7.  
  1-An element that is located in period 2, group 6A 

  2-An element that is located in period 3, group zero  

  3-An element that is located in period 1, group zero  

  4-An element that is located in period 3, group 4A 

  5-An element that is located at the end of period 2 

  6-An element that is located at the beginning of period 4 

  7-The monovalent metal located in period 4 

  8-The trivalent nonmetal located in period 3 

9-The element located in period 3 in the first group of the (p)-block groups  

  10-The alkaline earth metal which is located in period 4  
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mixturesand Pure substances (3) Lesson  
 أُٞاك اُ٘و٤خ ٝأُقب٤ُؾ

Substances can be separated by physical methods 

Mixtures  Pure substances  

heterogeneous 

mixtures 

homogenous   

mixtures  (Solutions) 

compounds Elements 

1) Mixtures are substances of two or more materials its components can be 

separated by physical methods أُقب٤ُؾ ٢ٛ ٓٞاك ٌٓٞٗخ ٖٓ ٓبكر٤ٖ أٝ أًضو ٣ٌٖٝٔ كظَ ٌٓٞٗبرٜب ثبُطوم اُل٤ي٣بئ٤خ 

heterogeneous mixtures mixtures   homogenous

(Solutions) 

are mixtures its components can be 

distinguish by naked eye.  
 ٠ٛ ٓقب٤ُؾ ٣ٌٖٔ اُزلوهخ ث٤ٖ ٌٓٞٗبرٜب ثبُؼ٤ٖ أُغوكح

are mixtures its components can't 

be distinguish by naked eye 

 .٠ٛ ٓقب٤ُؾ لا ٣ٌٖٔ اُزلوهخ ث٤ٖ ٌٓٞٗبرٜب ثبُؼ٤ٖ أُغوكح

sand in water or coffee in water Table salt in water or sugar in water 

  

 

 

 

 

How can you separate the following mixtures? 

*The components of a mixtures can be separated by physical methods 

As :- filtration , evaporation , condensation and magnetic attraction 

1) A mixture of sand and water* By filtration  اُزوش٤ؼ  

2) A mixture of salt  and water* By evaporation اُزجق٤و  then condensation اُزٌض٤ق 

 

  

 

 

 

 

 

 

 
3) A mixture of salt  and  iron fillings ٓقِٞؽ ِٓؼ ٝثواكح ؽل٣ل 
 * By using magnet  ٌاٍزقلاّ أُـ٘بؽ٤ 

 

1) Mixtures 

Lesson (3) Pure substances and mixtures 
 

How can you separate the following mixtures? 
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How can you separate the  components of compounds? 

*The components of a compound can be separated by chemical methods 

As :- heating and electrolysis electric analysis 

 رؾ٤َِ ًٜوث٠
  

to Heating mercuric oxide  -* Ex :

produce oxygen and mercury 

 

 

-1) Hoffman voltmeter:  

* Hoffman voltmeter is a device used to obtain hydrogen and oxygen gas 

by electric analysis of acidified water by sulphuric acid 
ثؾٔغ اٌُجو٣ز٤ي * ٣َزقلّ عٜبى كُٞزبٓزو ٛٞكٔبٕ ك٠ اُؾظٍٞ ػ٠ِ ؿبىٟ الأًَغ٤ٖ ٝ ا٤ُٜلهٝع٤ٖ ثبُز٤َِ اٌُٜوث٠ ُِٔبء أُؾٔغ  

*It is the analyzing vessel , it contains an electrolyte & 2 electrodes one  

). -cathode called(  venegati)  & the other Anode +called ( positive     

*Water is a compound but oxygen and hydrogen are elements 

 

 

 

 

 

 

 

 

  Pure substances  

are substances its components can't be separated by physical methods.                          
ك٤ي٣بئ٤خ( أُٞاك اُ٘و٤خ ٠ٛ ٓٞاك لا ٣ٌٖٔ كظَ ٌٓٞٗبرٜب ثطوم                                                                           

 

 

 

 

 

 

 

How can you separate the components of compounds? 
 

1) Hoffman voltmeter 
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Pure substance may be compounds or elements 

5) Compounds are pure substance its components can be separated by 

chemical methods. برٜب ثطوم ك٤ي٣بئ٤خأُٞاك اُ٘و٤خ ٠ٛ ٓٞاك لا ٣ٌٖٔ كظَ ٌٓٞٗ                                                                           

6) Elements are pure substance its components can't be separated by 

chemical methods. 

Compare between mixture and compound ?   

Compound Mixture  

A compound is a matter formed of two 

or more materials 
 أُوًت ٛٞ ٓبكح ٌٓٞٗخ ٖٓ ٓبكر٤ٖ أٝ أًضو

A mixture is a matter formed of two 

or more materials 
 اُق٤ِؾ ٛٞ ٓبكح ٌٓٞٗخ ٖٓ ٓبكر٤ٖ أٝ أًضو

All materials that form compound 

combine chemically 
 رزؾل ٤ٔ٤ًبئ٤ب  

All materials that form mixture don't 

combine chemically. 
 لا رزؾل ٤ٔ٤ًبئ٤ب

 changeMixing materials in a compound 

them into new substances 
 فِؾ أُٞاك ك٢ ٓوًت ٣ؾُٜٞب ئ٠ُ ٓٞاك عل٣لح

  

doesn't Mixing materials in a mixture 

them into new substances change 
 لا ٣ؾُٜٞب ئ٠ُ ٓٞاك عل٣لح فِؾ أُٞاك ك٢ ف٤ِؾ

Give reasons for:- 

1)Oxygen and hydrogen are elements? 

* Because theycan't be analyzed by similar forms physical or chemical 

methods. 

2) Water is a compound? 

* Because we can separate water into oxygen and hydrogen  by electric 

analysis 

1)Molecules of elements can be  

as carbon (C)  ,  monoatomic 

) or 2as oxygen (O diatomic 

 )3as ozone (O triatomic 

Molecules of compounds can be  

Inorganic molecule 
  عي٣ئبد ؿ٤و ػؼ٣ٞخ
as nitric acid (HNO3 ) 

Organic molecules 
  عي٣ئبد ػؼ٣ٞخ
as Methane ( CH4 ) 

HNO3 :- consists of  5 

atoms for 3 elements 

consists of  5  -: 4CH

 atoms for 2 elements 

 

 



 

 

 26 

26 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

3) Chemical compound expressed by short molecular formula which is 

a symbolic formula show the type and number of atoms forming it as 

Methane ( CH4 ) or nitric acid (HNO3 ) 
اُؼ٘بطو  مهاد(٣ؼجو ػٖ أُوًت ا٤ٔ٤ٌُبئ٠ ثظ٤ـخ ٓقزظوح رؼوف ثبُظ٤ـخ اُغي٣ئ٤خ  ٝ ٠ٛٝ ط٤ـخ هٓي٣خ رؼجو ػٖ ٗٞع ٝ ػلك 3

  ( CH4 )ٝ  ( HNO3 )أٌُٞٗخ ُِغيٟء ٓضَ 

in one molecule of organic compound may reach  Number of atoms 

thousands of atoms as plastic polymers , blood hemoglobin and vitamin (D)  
هل ٣ظَ ػلك اُنهاد ك٢ اُغي١ء اُٞاؽل ٖٓ أُوًجبد اُؼؼ٣ٞخ ئ٠ُ آلاف اُنهاد ًٔب ك٢ اُج٤ُٞٔواد اُجلاٍز٤ٌ٤خ 

 ٝا٤ُٜٔٞعِٞث٤ٖ ك٢ اُلّ ٝك٤زب٤ٖٓ ) ك (

in blood to protect control calcium and phosphorus level )Vitamin ( D -

from osteoporosis. 
     ك٤زب٤ٖٓ )ك( ٣ؼَٔ ػ٠ِ ػجؾ َٓز٣ٞبد اٌُب٤َُّٞ ٝ اُلٍٞلٞه ك٠ اُلّ ُِٞهب٣خ ٖٓ ٓوع اُٜشبشخ  

G.R.Organic compounds Known as carbon compounds or hydrocarbons  ,? 

*Because carbon element is the main component  combine with  hydrogen 
and may with another atoms as Oxygen and Nitrogen.   

 رؼوف أُوًجبد اُؼؼ٣ٞخ ثأٍْ ٓوًجبد اٌُوثٕٞ  أٝ ا٤ُٜلهًٝوثٞٗبد ، ؟  ُٔبما

لأٜٗب رزٌٕٞ ٖٓ ػ٘ظو اٌُوثٕٞ ٓورجؾ أٍبٍب ثنهاد ا٤ُٜلهٝع٤ٖ ٣ورجؾ ثنهاد 

  أفوٟ ٓضَ الأًَغ٤ٖ ٝ ا٤ُ٘زوٝع٤ٖ

 

Indigo blue dye   طجـخ الأىهم ا٠ِ٤ُ٘  Chemical name: Indigotin (CaCuSi4O10) 

use Indigo blue dye in coloring statues   and papyrus   *The ancient Egyptians 

 * People in Nuba villages still use Indigo blue dye in coloring their houses. 

 

 

 

 

 

Differentiate between different matters acording to their properties 
 اُزلوهخ ث٤ٖ أُٞاك أُقزِلخ ػ٠ِ ؽَت فٞاطٜب

1) We can differentiate between different matters by observing their 

chemical and physical properties اُظلبد ا٤ٔ٤ٌُبئ٤خ ٝ اُل٤ي٣بئ٤خ 

The chemical properties physical propertiesThe  

don't  appear except when a chemical 

reaction happen 

can be observed and measure some of 

it 

3) But n which leads to change in the shape and structure of matter 
.ٌَ ٝ رو٤ًت أُبكح( اُقٞاص ا٤ٔ٤ٌُبئ٤خ لا رظٜو ا٥ ػ٘ل ؽلٝس رلبػَ ٤ٔ٤ًبئ٠ ٣إكٟ ا٠ُ رـ٤و ك٠ ش3  
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4) Examples for physical properties  

Viscosity ُيٝعخ  -  density  ًضبكخ  - melting point – boiling point– hardness Taste 

, color and smell-  dissolving ٕاُنٝثب– electric conductivity رٞط٤َ ًٜوث٠ 

– heat conductivity اُزٞط٤َ اُؾواه١ 

 

 

 

a) Differentiate between  Viscosity ُيٝعخ of milk and water. 

b) Differentiate between density  ًضبكخ of cork and iron 

- Cork has less density than water so it floats ٞرطل  –  

- Iron has more density than water so it sink   رـٞص

c) The effect of heat on butter cup and aerogel sheet. 

 

 

 

Viscosity اُِيٝعخ :- is a physical property of some liquids , where it express 

the resistance of flowing or moving objects through it . 
 اُِيٝعخ ٠ٛ فبط٤خ ك٤ي٣بئ٤خ َُِٞائَ رؼجو ػٖ ٓوبٝٓخ اُزلكن ٝؽوًخ الأعَبّ فلاٍ اَُٞائَ

5) Examples for chemical properties  

a) The different color of litmus paper in lemon or  in tooth 

paste   ٕافزلاف ُٕٞ ٝهم ػجبك اُشٌٔ ك٢ ا٤ُِٕٔٞ أٝ ك٢ ٓؼغٕٞ الأٍ٘ب  

 Lemon is a substance that turns litmus paper leaves red,   

Toothpaste is a substance that turns litmus paper leaves blue. 

b)The different color of precipitate when you put the 

same indicator in different solutions.     
أفزلاف ُٕٞ اُواٍت اُ٘برظ ػ٘ل أػبكخ ًبشق ٝاؽل ا٠ُ ٓؾ٤ُِٖٞ ٓقزِل٤ٖ   

Two different solutions can be distinguished by adding a 

specific reagent to each of them, as one of them produces 

a precipitate of a different color. 
ؽو٣ن ئػبكخ ٓبكح ٤ٔ٤ًبئ٤خ ٓؾلكح ٌَُ ٜٓ٘ٔب، ؽ٤ش ٣٘زظ ػٖ أؽلٛٔب هاٍت ثِٕٞ ٓقزِق٣ٌٖٔ اُز٤٤ٔي ث٤ٖ ٓؾ٤ِٖ ٓقزِل٤ٖ ػٖ   

 

 

 

 

 

 

Viscosity اُِيٝعخ 
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Uses of substances according  to their propertie اٍزقلآبد أُٞاك ؽَت فٞاطٜب  

Type of matter Properties Uses 

Helium 

 

  :A)Physical properties-اُقٞاص اُل٤ي٣بئ٤خ
is lighter than air. أفق ٖٓ اُٜٞاء   

-B) Chemical properties: 

* Helium is safe to use because  

1) It is not poisonous.    ؿ٤و ٍبّ 

2)It is not flammable. ؿ٤و هبثَ ُلأشزؼبٍ    

1) It is used to fill 

balloons and 

blimps 
أُ٘طبك اُجبُٕٞ ٝرَزقلّ ٠ُِٔء  

Nitrogen 

 

 

 

 

 

  :A)Physical properties-اُقٞاص اُل٤ي٣بئ٤خ
1) It is a Non-metal 

2)doesn't affect by changing in 

temperature 
-B) Chemical properties:  

1)don’t react with rubber ٓطبؽ 

* Used to fill car 

tires instead of air 
٣َزقلّ ك٠ ٠ِٓء أؽبه 

    ا٤َُبهاد ثللا ٖٓ اُٜٞاء

 Silicon اُقٞاص اُل٤ي٣بئ٤خ-:A)Physical properties  

1) It is a metalloid شجخ كِي  

2) It conduct electricity better than 

nonmetals and less than metals 
ٖٓ اُلاكِياد ٝأهَ ٖٓ أُؼبكٕ ئٗٚ ٣ٞطَ اٌُٜوثبء ثشٌَ أكؼَ  

* Silicon used to 

make electronic 

slides in computer 
٣َزقلّ ا٤ِ٤ٌَُٕٞ ك٠ ط٘غ 

  شوائؼ ا٤ِ٤ٌَُٕٞ ك٠ أٌُج٤ٞرو

Stainless steel alloy

 

  :A)Physical properties-اُقٞاص اُل٤ي٣بئ٤خ

1)made of iron with other elements 

Doesn't rust -properties:B) Chemical  

Stainless steel 

alloy is used in  

1) Cooking pots. 
 أٝا٠ٗ اُط٠ٜ  

* Aluminum 

titanium alloy 

 

 

  :A)Physical properties-اُقٞاص اُل٤ي٣بئ٤خ

1) lighter than aluminum 

2)keeps its hardness in the very high 

temperature 

make the body of 

military planes 
رَزقلّ ك٠ ػَٔ أعَبّ اُطبئواد 

 اُؾوث٤خ

 

Aerogel 

  

1)colorless transparent material with 

low density  1) ٓبكح شلبكخ ػل٣ٔخ إُِٞ ًٝضبكزٜب ٓ٘قلؼخ 

2) air inter in its structure with ratio 99.8 % 
٣99.8لفَ اُٜٞاء ك٢ رو٤ًجٜب ثَ٘جخ  (2 % 

  :A)Physical properties-اُل٤ي٣بئ٤خاُقٞاص 
1)The most lighter solid substance  
 أفق ٓبكح طِجخ 
2)very hard substance ٓبكح طِجخ علاً    

3) has high ability to isolate temperature  

 ُٜب هلهح ػب٤ُخ ػ٠ِ ػيٍ اُؾواهح

* used to make  

coats for scientist   

who make 

researches 

Antarctica 
رَزقلّ ك٠ ػَٔ ٓؼبؽق ُِؼِٔبء 

  اُجبؽض٤ٖ ك٠ اُوبهح اُغ٘ٞث٤ٚ

 Uses of substances according  to their propertieاٍزقلآبد أُٞاك ؽَت فٞاطٜب 
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Lesson three  

Write the scientific term for each of the following-1 
Classification of materials  

(1) Substances composed of two or more substances that are not 

chemically combined and whose components can be separated by 

physical methods. (                         ) 

(2) Mixtures whose components cannot be distinguished with the naked eye  

(                           ) 

 (3) Mixtures whose components can be distinguished with the naked eye. 

(                            ) 

(4) Substances whose components cannot be separated by physical means. 

(                            ) 

(5) The simplest pure form of matter cannot be analyzed into simpler one by 

physical or chemical methods. (                            ) 

 (6) A molecule composed of one type of identical atoms. (                         ) 

 (7) A pure substance formed by the chemical union of two or more elements in 

fixed mass proportions. (                            ) 

 (8) A molecule composed of different atoms of different elements.(             ) 

 (9) Compounds in which carbon atoms are linked to hydrogen atoms and may be 

linked to other atoms such as oxygen and nitrogen. (                      ) 

 (10) A symbolic formula that expresses the type and number of atoms of the 

elements that make up the molecule. (                      ) 

 (11) A dye used by the ancient Egyptians to color papyri and statues.(           ) 
ish between materials and their uses according to their propertiesDistingu 

 (12) Properties of matter that can be observed and some of them measured.  

(                            ) 

 (13) A physical property of fluids that expresses the extent of their resistance to 

flow and movement of objects through them. (                      ) 

 (14) A physical property used to distinguish between materials that float on the 

surface of water or sink in it. (                      ) 

 (15) The temperature at which a substance begins to change from a solid to a 

liquid state. (                      ) 

 (16) A transparent, low-density material that contains 99.8% air.(                     ) 

 (17) Properties of matter that only appear when a chemical reaction occurs that 

leads to a change in the shape and composition of the matter. (                      ) 

 (18) An alloy lighter than aluminum alone that retains its strength at high 

temperatures. (                      ) 
 (19) A carrier gas with a density less than that of air, used to fill cylinders. 

 (20) A non-metallic gas that is not affected by temperature changes and does not 

react with rubber. It is used in filling car tires. 
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Choose the correct answer from the given answers:-2 
Material classification 

illustrates the process Separate a mixture of.(1) The opposite figure:  

a. Salt and sand.         b. Water and sand. 

c. Oil and water.        d. Water and sugar 
water solution is a…………. mixture.-(2) Sugar  

a. Heterogeneous, its components can be distinguished. 

b. Homogeneous, its components cannot be distinguished. 

c. Homogeneous, whose components cannot be distinguished. 

d. Heterogeneous, its components cannot be distinguished. 
(3) When table salt and sand are mixed together in water, it forms... 

a. Heterogeneous mixture    b. Solution  c. Homogeneous mixture d.. Compound 
(4) All of the following describe the element except:  

a. It cannot be analyzed into anything simpler.  b.It is made up of different atoms 

c. The simplest form in which matter exists.   d. It may have more than one isotope 
(5) All of the following can be separated by chemical means, except: 

a. Water         b. methane            c. Mercury oxide.         d. Magnesium 
(6) The element whose molecule consists of two atoms is 

a. Mercury oxide        b. bromine           c. Sodium chloride        d. Sodium 
 (7) All of the following gas molecules are monatomic, except . 

a. Helium molecule   b. Argon molecule     c. Oxygen molecule     d. Neon molecule 
8) All of the following molecules are composed of Of two elements, except: 

a. Water         b. Hydrogen chloride        c. Oxygen       d. Methane  
(9) All of the following organic compound molecules consist of thousands of atoms, except 

 a. Vitamin D.    b. Methane      c. plastic polymer      d. Hemoglobin 
 (10) Both the Methane molecule and the nitric acid molecule share the presence of 

atoms……… in each of them. 

a. Nitrogen       b. Hydrogen            c. Oxygen           d. Chlorine 
 (11) How many elements are included in the composition of magnesium carbonate MgCO3? 

a. 2               b. 3               c. 4              d. 4 
 (12) What are the elements and atoms that make up one molecule of methane, in order? 

a. 2.4               b. 2.5               c. 3.5              d. 3.6 
 (13) The molecular formula of caffeine in coffee is C8H10N4O2 All of the following are true 

except 

a. A caffeine molecule contains the elements carbon and nitrogen. 

b. Caffeine is an inorganic compound 

c. The caffeine molecule contains 4 nitrogen atoms  

d.. The caffeine molecule is composed of 4 elements 
 (14) Which of the following is a compound? Dying the verses 

a. Indigo stainless steel alloy.           b. Aluminum-titanium alloy. 

c. Stainless steel alloy                       d. Silicone 
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 (15) How many non-metal atoms are there in one molecule of indigo blue dye (CaCuS14010)? 

a. 2               b. 11               c. 15              d. 24 
The distinction between materials and their uses depends on their properties. 

 (16) Which of the following describes the process of melting ice? 

a. It represents a chemical change.         b. It represents a physical change. 

c. It is done by turning water into ice      d. It produces carbon dioxide gas. 
(17) From the Chemical properties of iron. 

a. Its density is greater than that of water.    b. Good conductor of electricity. 

c. Reacts with sulfuric acid.                          d. The magma temperature is high. 
 (18) Balloons can be filled with gas. 

a. Oxygen               b. Nitrogen              c. Chlorine           d. Helium 
 (19) The alloy used in the manufacture of military aircraft structures is a homogeneous 

mixture of two elements. 

a. Iron and aluminum.        b. Titanium and cobalt  

c. Iron and carbon              d. Aluminum and Titanium 

):Choose from column (B) what suits it from column (A-3 
(B) (A) 

(1) Organic ionic compound. 4(1) CH 

(2) Reacts with caustic soda solution. (2) CaO 

(3) Ionic compound its molten is a good electrical conductor. (3) HCI 

(4) Organic covalent compound  

Complete the following table:-4 
 molecule molecular formula Molecule type 

 
Number of elements 

that make it   

Number of atoms 

make it   

(1) ozone molecule ………………. …………… …………… …………… 

(2) lead bromide PbBr2 …………… …………… …………… 

(3) Ammonium chloride NH4 CI …………… …………… …………… 

(4) Aluminium oxide Al2O3 …………… …………… …………… 

correct what is underlined:-5 
Classification of materials 

 (1) Pure substances are divided into solutions and compounds. 

(2) The oxygen molecule consider as a solid, monatomic non-metal. 

 (3) Water molecules can be separated by heating. 

(4) Vitamin A regulates the levels of calcium and phosphorus in the blood. 

(5) Carbon dioxide is an organic compound. 

 (6) The molecular formula of nitric acid is HNO2. 

 (7) The number of metal atoms in one molecule of indigo dye is 3. 
materials and their uses according to their propertiesDistinguish between  

 (8) The viscosity of honey is equal to that of water. 

 (9) Helium gas is used to fill car tires. 
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 (10) It is preferable to make cooking utensils from iron because it does not rust. 

and correct the wrong :Put (√) and (X), -6 
Classification of materials 

 (1) The components of mixtures can be separated by chemical methods.(  ) 

 (2) The sand-water mixture can be separated by the method of sleep separation (  ) 

(3) When water is electrolyzed, compound molecules are produced. .(  ) 

(4) Vitamin C helps prevent osteoporosis.  (  ) 

 (5) The molecular formula (CaCuS14O10) represents a red dye. (  ) 
Distinguish between materials and their uses according to their properties 

 (8) The chemical properties of matter can be directly observed and some of them can 

be measured. (  ) 

 (7) The viscosity of water is less than that of honey, so it is difficult to stir water from 

honey. (  ) 

 (8) The density of cork is less than the density of water, so it floats on its surface( ) 

 (9) A slab of butter can be distinguished from a slab of aerogel by their melting point. 

(  ) 

 (10) Aerogel is characterized by its high density. (  ) 

 (11) Nitrogen gas is not affected by high temperatures. (  ) 

 (12) Distinguishing between two different solutions by adding a specific reagent to 

each of them, after a physical change. (  ) 

 (13) Lemon and toothpaste can be distinguished using two sunflower leaves. 

Give one example of each:-7 
 (1) Homogeneous mixture.                         (2) Heterogeneous mixture. 

3) A solid, monatomic, non-metallic element. 

(4) A polyatomic element molecule.             (5) Organic compound particle 

 (6) Particle, inorganic compound             (7) Physical separation methods 

 (8) Chemical separation methods. 

Give reason:-8 
Classification of materials 

(1) A solution of table salt is a homogeneous mixture, while a mixture of sand in water 

is a heterogeneous mixture. 

……………………………………………………………………….. 

(2) Both hydrogen gas and nitric acid are pure substances. 

……………………………………………………………………….. 

 (3) A water molecule is a compound molecule, while an oxygen molecule is an 

element molecule. 

……………………………………………………………………….. 

 (4) Methane molecule is an organic compound molecule. 

……………………………………………………………………….. 
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 (5) Organic compounds are known as carbon compounds. 

……………………………………………………………………….. 
The distinction between materials and their uses depends on their properties. 

 (6) Viscosity is a physical property. 

……………………………………………………………………….. 

 (7) It is easier to stir water than honey. 

……………………………………………………………………….. 

 (8) Cork floats on the surface of the water, while iron sinks under the surface of the 

water. 

……………………………………………………………………….. 

 (9) Aerogel is used to make jackets for research scientists in cold regions. 

……………………………………………………………………….. 

 (10) The flammability of a substance is a chemical property. 

……………………………………………………………………….. 

 (11) Helium gas is used to fill balloons. 

……………………………………………………………………….. 

12) Nitrogen is used to fill car tires instead of air. 

……………………………………………………………………….. 

 (13) Aluminum and titanium alloys are used in the manufacture of military aircraft 

structures. 

……………………………………………………………………….. 

 (14) Stainless steel alloy is used in the manufacture of utensils. 

……………………………………………………………………….. 
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Lesson (4) Chemical bonds 
 اُوٝاثؾ ا٤ٔ٤ٌُبئ٤خ

  1)The reaction of Methane with oxygen to 

produce carbon dioxide and water vapor.                                                           

CH4 + 2 O2            CO2 + 2H2O 

)metalsnon -metals- Noble Gases(The element 3 types 

Noble Gases-1 

of the following noble gasesFrom the Lewis structure  

 

 

, except heliumis complete with 8 electrons, The outermost energy level  -

which complete with 2 electrons.  

under  -. And as a result, their atoms do not bondThey are stable elements

normal conditions with each other or with other elements  

metalsnonThe -3 The metals-2 
one or more  Nonmetal atoms tend to gain

electrons according to their valences to reach 

the stable electron configuration of the noble 

gas with the closest atomic number that 

follows there in the periodic table 

their valence  Metal atoms tend to lose

electrons to reach the stable electron 

configuration of the noble gas with 

the closest atomic number that 

precedes them in the periodic table 

 

 

 

 

 
 

 When a nonmetal atom gains

negative electrons, it converts into a 

(anion) carrying a number of  ion

negative charges equal to the number 

of the gained electrons 

its valence When a metal atom loses 

positive electrons, it converts into a 

(cation) carrying a number of  ion

positive charges equal to the number 

of the lost electrons 

) It's a Anion( The Negative ion

nonmetal atom that has gained one 

or more electrons 

) It's a metal Cation(The Positive ion 

atom that has lost one or more 

electrons 

 

Explanation 

Lesson (4) Chemical bonds 
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1) Metals (+)positive ion 

11Na                                  lose 1 e  Na
+
 

12Mg                                     lose 2 e                                    Mg 
+2 

13Al                                                    lose 3  e  Al 
+3

 

The electronic configuration of  (Na
+
  ) (Mg

+2
) (Al

+3
 ) ions is similar to 

the electronic configuration of neon ( 10Ne) 

2) Non-metals (-)negative ion 

151P                                gains 3 e  P
-3

 

16S                                     gains 2 e                                    S 
-2 

17Cl                                             gains 3e  Cl
-3

 
 

The electronic configuration of  (P
-3

  ) (S
-2

) (Cl
-1

 ) ions is similar to   the 

electronic configuration of neon ( 18Ar ) 

1) Compare between the atom and the ion? 
 

The atom The ion 
1) Electrically neutral 1  ٓزؼبكُخ ًٜوث٤ب) Charged ( negative or positive) 

 ٓشؾٞٗخ ٓٞعجخ أٝ ٍبُجخ

2) The number of electrons = 

number of protons 

2) The number of electrons is more 

than or less than that of protons. 

Comparison between metals and non-metals: 
Metals Non-metals 

They have less than (4) electrons in 

the outermost energy level. 

They have more than (4) electrons and less 

than 8 in the outermost energy level. 

They are solids (except mercury (Hg) 

which is a liquid). 

They are solids and gases  

(except bromine (Br) which is a liquid). 

They have metallic luster. They have no luster. 

They are malleable   and ductile.   They are not malleable or ductile. 

They are good conductors of heat and 

electricity. 

They are bad conductors of heat and 

electricity. (Except graphite (carbon) that is a 

good conductor of electricity). 
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Comparison between positive ion and negative ion: 

Positive ion (cation) Negative ion (anion) 

Metallic element that loses an 

electron or more during chemical 

reaction. 

Non- metallic element that gains an 

electron or more during chemical reaction. 

It carries positive charges equal to 

the number of the lost electrons. 

It carries negative charges equal to 

the number of the gain electrons. 

The number of its electrons is less 
than the number of protons inside the 
nucleus  

The number of its electrons is more than 

the number of protons inside the nucleus. 

-Give reasons for : 

1)The atom of different inert gases is stable ? 

* Because the outer most energy level is saturated with electrons  

8 electrons except helium ( 2He ) saturated by 2 electrons 

a)Ionic bonds     b) Covalent bonds   -:From the types of chemical bonds  

 اُزَب٤ٔٛخ اُواثطخ الأ٤ٗٞ٣خ ٝ اُواثطخ ٖٓ أٗٞاع اُوٝاثؾ ا٤ٔ٤ٌُبئ٤خ 
 

 

 

-Ionic bond:   

 *It Is the bond formed by electric attraction between positive ion 

and negative ion  (Arises between metals & non metals). 
1) How was the ionic bond formed? 

 positive ions& form 1) Metal elements lose electrons  

.negative ions2) Nonmetal elements gain electrons & form  

occurs between the positive and negative ions electric attraction 3)An 

ionic bond. giving the 3                   ٣ؾلس عنة ًٜوث٠ ث٤ٖ الأ٣ٕٞ أُٞعت ٝ الأ٣ٕٞ اَُبُت ) 

2)Examples of compounds formed by the ionic bond :- 

 Sodium chloride (NaCl) and magnesium oxide ( MgO ) 

2)Formation of sodium chloride (Table salt) 
 

                                                

 

 

 

 

Ionic bond 
First Ionic bond 
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sodium ion Na
+ 

and chloride ion Cl
- 
 forming an ionic molecule Na Cl  

(sodium chloride) 
 

 

 

 
 

 

 

2)Formation of magnesium oxide 
 

 

 

 

 

 

c an ioni forming 
- - 

O and  negative Oxygen  ion    
++MgMagnesium ion 

molecule Mg O (Magnesium Oxide )  
  

                    +                                                        Mg++ O - -
 

 

         Positive Magnesium ion     negative Oxygen  ion                          (Magnesium Oxide ) Mg O 
 

 

 

 

 
 

  

 

 

metals by sharing a -resulted between atoms of non covalent bond
number of electrons equal to the number of electrons that complete the 

outer electron shell (energy level). 
الأٌُزوٝٗبد ث٤ٖ اُلأكِياد )رشبهى ثؼلك اٌُزوٝٗبد رَبٟٝ ػلك الأٌُزوٝٗبد اُز٠ رٌَٔ ر٘شبء ٖٓ ٓشبهًخ  اُواثطخ اُزَب٤ٔٛخ

 َٓزٟٞ اُطبهخ اُقبهع٠ ثب٥ٌُزوٝٗبد(

The types of covalent bond 

1) Single covalent bond :- هاثطخ رَب٤ٔٛخ أؽبك٣خ 

* It is the bond which arises between 2 non- metals by sharing with one 

pair of electrons ( Each atom Shares the other atom with one electron) 

And the pair of electron revolve around the 2 atoms 

It is represented by one line ( -) joining the two atoms 

H )  –O  -water ( H –H) –hydrogen ( H  -:Example* 

Mg
++

 

 

Electronic attraction  
O

 - -
 

 

covalent bond 

1) Single covalent bond :- هاثطخ رَب٤ٔٛخ أؽبك٣خ 

Covalent bond 

Second Covalent bond 
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-H): –) (H 2(H 1) Forming Hydrogen molecule 

 

 

 

 

 

 
 

Chlorine (Cl –Cl ) – hydrogen chloride (H –Cl)   

2) Forming Water molecule( H2O) (H – O – H):-  
 

 

 

 

 

 

 

 

It is represented by one line ( -) joining the two atoms. 

2) Double covalent bond:-  هاثطخ رَب٤ٔٛخ ص٘بئ٤خ  
* It is the bond which arises between 2 non- metals by sharing with two 

pairs of electrons ( Each atom Shares the other atom with two electron). 

-) (O= O):2Example Forming oxygen molecule ( O  
 

 

 

 

 

 
 

oxygen molecule O2   It is represented by two lines ( =) joining the two atoms 

3) Triple covalent bond:- هاثطخ رَب٤ٔٛخ صلاص٤خ   
* It is the bond which arises between 2 non- metals by sharing with three 

pairs of electrons ( Each atom Shares the other atom with Three electron) 

N) ≡) (N2Example Forming Nitrogen molecule ( N 

Nitrogen molecule N2   It is represented by three lines ( ≡ ) joining the two atoms  

 

 

 

 

 

 

 

   -:Double covalent bond (2ص٘بئ٤خ هاثطخ رَب٤ٔٛخ

3) Triple covalent bond:-  هاثطخ رَب٤ٔٛخ صلاص٤خ   
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Comparison between ionic bond and Covalent bond: 

Ionic bond Covalent bond 

between metal and non-metal elements between two  non-metal elements. 

It is formed by losing and gaining of 

electrons. 

It is formed by sharing of one pair of 

electrons or more. 

It is formed between 2 atoms of two 

different elements. 

It is formed between 2 atoms of two 

same or different elements  

one type. three types (single, double and triple). 

It produces compound molecules only. It produces element and compound 

molecules. 

  

 

 

 

The properties of ionic and covalent compound  

1) Most of ionic compounds:- ٓؼظْ أُوًجبد الأ٤ٗٞ٣خ 

a) Dissolve in water رنٝة ك٠ أُبء      

b) Its solutions and molten conduct electric current    ٝٓظٜٞهرٜب رٞطَ اُز٤به اٌُٜوث٠ٓؾب٤ُِٜب  

c) Have high melting and boiling point كهعخ أٗظٜبه ٝ ؿ٤ِبٕ ٓورلؼخ   

2) Most covalent compounds:-  ٓؼظْ أُوًجبد اُزَب٤ٔٛخ 

a) don't dissolve in water     b) don't conduct electric current    

c)have low melting and boiling point   كهعخ أٗظٜبه ٝ ؿ٤ِبٕ ٓ٘قلؼخ 

the unique properties of carbon atom that make it essential elements in 

organic compound? 
 اُقٞاص اُلو٣لح ُنهح اٌُوثٕٞ ٝاُز٠ رغؼِٜب ػ٘ظو أٍب٠ٍ  ُِٔوًجبد اُؼؼ٣ٞخ؟ 

1) The outer most energy level of 6C contains four (4) single  electrons. 

2) Carbon atom can connect with each other in the organic compounds in 

the form of straight series , branched series  or cycle  series  
 ؽِو٤خ  ٍلاٍَ ٓزلوػخ أٝ ٍلاٍَ ( رزظَ مهاد اٌُوثٕٞ ٓغ ثؼؼٜب ك٠ أُوًجبد اُؼؼ٣ٞخ ك٠ طٞهح ٍلاٍَ َٓزو٤ٔخ ا2ٝ

 

 

 

3)Methane considered the simplest form of organic compounds. (CH4 ) 
( ا٤ُٔضبٕ ٣ؼزجو اثَؾ عيٟء ُِٔوًجبد اُؼؼ٣ٞخ3  

    Cycle series                           branched series                   straight series 
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Give reasons for:- 

1) When an atom gives an electron or more it become a positive ion?   

*Because the number of electrons becomes less than the number of protons. 
 ػ٘لٓب رلول اُنهح اٌُزوٕٝ أٝ أًضو رظجؼ ا٣ٕٞ ٓٞعت؟ ٥ٕ ػلك الأٌُزوٝٗبد رظجؼ أهَ ٖٓ ػلك اُجوٝرٞٗبد. 

2) When an atom gains an electron or more it become a negative ion?  
*Because the number of electrons becomes more than the number of protons. 
 ( ػ٘لٓب رٌزَت اُنهح اٌُزوٕٝ أٝ أًضو رظجؼ ا٣ٕٞ ٍبُت؟ ٥ٕ ػلك الأٌُزوٝٗبد رظجؼ أًضو ٖٓ ػلك اُجوٝرٞٗبد.

  3) The bond of an oxygen molecule is a double covalent bond? 

  * Because each oxygen atom shares with 2 electrons to form double 

covalent bond 

    4) Nobel gases don't participate in the chemical reactions under the 

ordinary conditions?   *Because its outer energy level full of electrons. 
 (اُـبىاد اُقبِٓخ لا رشبهى ك٠ اُزلبػلاد ا٤ٔ٤ٌُبئ٤خ رؾذ اُظوٝف اُؼبك٣خ؟ * لإٔ َٓزٟٞ اُطبهخ اُقبهع٠ ٠ِٓء ثبلأٌُزوٝٗبد.

5) Sodium atom tends to form a positive ion , while oxygen atom tends to 

form a negative ion? 

*Because sodium lose one  electron and becomes a positive ion 

While oxygen gains 2 electrons an form a negative ions. 

Ionic bonds produce only compounds only not elements  but the  6)

covalent bond produce both type an element and compound? 

  * Because ionic bond produced 2 different atoms metals and non metals  

 But covalent bond produced between 2 similar or different non metals. 
   

7) The bond in molecule of magnesium oxide (MgO) is an ionic bond?  

*Because magnesium has 2 electrons in its outer energy level so it lose that 

 electrons and becomes a positive ion. 

While oxygen atom has 6 electrons in its outer energy level so it gains that 

2 electrons an form a negative ions. 

8) Sodium can't make a bond with magnesium ?  

* Because both of them form positive ions only 
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Lesson Four  

Write the scientific term for each of the following-1 
From the beginning of the lesson until the end of ionic bonding 

 (1) Elements that are stable due to that their outermost energy 

levels are completely filled with electrons. (…………………….) 

 (2) Elements whose atoms tend to lose their valence electrons to reach the stable 

electron configuration of the nearest noble gas(…………………….). 

 (3) A metal atom that has lost one or more electrons(…………………….). 

 (4) A nonmetal atom that has gained one or more electrons(………………….). 

 (5) Electrostatic attraction between a positive ion (cation) and a negative ion 

(anion) (…………………….). 

 (6) The compound which is formed as a result of the electrostatic attraction 

between a cation and an anion(…………………….). 

 (7) The chemical bonding that arises between a metal atom and another nonmetal 

atom(…………………….). 

 (8) Compounds whose both aqueous solutions (their solutions in water) and 

moltens can conduct electricity(…………………….). 

 (9) The bonding that arises between two atoms of the same nonmetal element or 

two atoms of different nonmetal elements by sharing electrons between them. 

(…………………….) 

(10) The bond which is formed of a pair of electrons in which each atom shares its 

single (unpaired) valence electron(…………………….). 

 (11) The bond which is formed of two pairs of electrons in which each atom shares 

its two unpaired valence electrons(…………………….). 

(12) The bond which is formed of three pairs of electrons in which each atom 

shares its three unpaired valence electrons (…………………….). 

(13) Compounds, most of them do not dissolve in water and have low melting and 

boiling points. (…………………….) 

Choose the correct answer:-2 
From the beginning of the lesson until the end of lonic banding 

pt(1) All the following atoms can form ions, exce  

a. 17CI      b.13Al         c. 18Ar      d.12Mg          
(2) Noble gas molecule consists of 

a. one atom                     b. two different atoms. 

c. two similar atoms       d. three atoms. 
t K is similar to(3) The electron configuration of the ion of potassium elemen  

the electron configuration of the ion of 

a. 8O           b.11Na           c. 18Ar            d. 17Cl                 
(4) The number of electrons in the following ions equals that in sodium ion, except the 

ion of 



 

 

 42 

42 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

a. 13Al           b. 17Cl                c. 12Mg                       d. 8O            
(5) The number of energy levels in lithium ion is………. the number of energy levels in  

lithium atom 

a. less than         b. greater than        c. equal to 
contains 

32
S 16(6) The ion of sulphur atom   

a.18 protons, 16 electrons           b.14 protons, 16 electrons.   

c. 16 protons, 16 electrons           d. 16 protons, 18 electrons. 
(7) The number of ........ in the chloride ion is greater than in the chlorine atom 

a. protons      b. neutrons       c. energy levels         d. electrons 
(8) Which of the following ions gained the least number of electrons ? 

a. 17Cl
-
                b. 20Ca

2+
                      c. 13Al

3+
                            d. 15P

3- 

(9) The opposite figure represents  

a. sodium ion           b. fluoride ion. 

c. sodium atom           d) fluorine atom. 
 

(10) Which of the following represents ionic bonding? 

 

 
 

(11) Which of the following pairs of elements are bonded together through lonic  

bonding ? 

 

 
Ca and element20(12) Ionic bonding arises between calcium element  

 a. 4 Be           b. 8 O                c. 12Mg                       d. 19 K            
(13) Which of the following elements cannot be binded with chlorine under normal  

conditions? 

a. Hydrogen    b. Helium       c. Magnesium      d. Sodium. 
(15) Covalent bonding arises between  

a. metal and metal                   b. metal and nonmetal.. 

c. nonmetal and nonmetal       d. nonmetal and noble gas. 
(16) The bond in hydrogen molecule is  

a. Ionic       b. single covalent     c. double covalent.       d. triple covalent 
(17) The bonds in water molecule are  

a. single covalent     b. double covalent.       c. triple covalent    d. Ionic           
ecule of(18) A single covalent bond is formed in the mol  

a. oxygen            b  .chlorine        c. nitrogen        d. helium 
(19) Which of the following represents the bonding in oxygen molecule by the Lewis 

method 

 
 

(20) in oxygen molecule each atom  shares ……electrons 

a. 1                b.2             c. 3               d. 4 
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(21) How many covalent bonding electrons are there in nitrogen molecule? 

a. 2 electrons        b. 3 electrons        c. 6 electrons       d. 14 electrons 
Cl except that17(22) All the following describe the chlorine element   

a. it is a diatomic molecule. 

b. its atom forms a negatively charged ion. 

c. it is less chemically active than bromine element. 

d. it forms an ionic bond with potassium 
(23) The opposite figure represents a compound that is  

a. Ionic and dissolves in water           b. covalent and has a high melting point. 

c. Ionic and reacts with caustic soda    d. covalent and reacts with caustic soda 
(24) Which of these elements its atoms can be binded together in long chains?  

a. Sodium       b. Oxygen        c. Sulphur           d. Carbon 
(25) The following figures show 4 carbon skeletons, each of them containing 5 carbon atoms:  

 

 

 
 

How many of these carbon skeletons represent continuous chains? 

a. 1                b.2             c. 3               d. 4 
mplest chemical formula of the organic compound which is formed by the (26) The si

combination of carbon and hydrogen is 

a. CH2                             b. CH4                         c. C2H                             d. C4H  

it from column (A):Choose from column (B) what suits -3  
(B) (A) 

(1) Organic ionic compound. 4(1) CH 

(2) Reacts with caustic soda solution. (2) CaO 

(3) Ionic compound its molten is a good electrical conductor. (3) HCI 

(4) Organic covalent compound.  

suit them from column  Choose from columns (B) and (C) what-4

(A): 
 (B) (A) 

(1) Its atom becomes a positive ion with two positive 

charges. 

(1) Inert gas Ca20(1)  

(2) Its atom becomes a negative ion with two negative 

charges. 

(2) Nonmetal He2(2)  

(3) Its atom does not form positive or negative ions. (3) Metal S16(3)  

(4) Its atom becomes a negative ion with one negative 

charge. 
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Complete the following sentences using the given words (or phrases):-5 

(greater than - equal to    - less than (Each word can be used more than once.) 
 (1) The number of electrons in the ion of 8O is ……. the number of electrons in the ion 

of 13Al  

 (2) The number of positive charges carried by the ion of beryllium 4Be is 

…………the number of positive charges carried by the ion of lithium 3 Li 

 (3) The number of electrons in the ion of 4\15P is………. the number of protons in 

its atom.  

(4) The number of energy levels in the ion of fluorine 9F is ………the number of 

energy levels in its atom. 

 (5) in ionic bonding, the number of lost electrons is ……….the number of gained 

electrons. 

 (6) The boiling point of methane is …………..the boiling point of sodium iodide. 

Mark (√) or (x) for each statement, with correction:-6 
From the beginning of the lesson until the end of lonic bonding 

 (1) The number of energy levels in the ion of chlorine 17 Cl is less than that in 

argon atom 18Ar  (   ) 

(2) To convert fluorine into a negative ion, It needs to lose a proton (   ). 

 (3) When an atom becomes an ion the number of nucleons changes while the 

number of electrons remains unchanged (    ). 

(4) When magnesium oxide molecule is formed, oxygen atom loses 2 electrons and 

magnesium atom gains them (    ) 

 (5) The ionic compound is electrically neutral. 

  (6) The molecular formula of the ionic compound formed by the combination of 

the alkaline earth metal (A) with element (B) from group 6A is AB (    )  
From covalent bonding until the end of the lesson 

 (7) When two hydrogen atoms combine together to form a molecule, each atom 

shares a pair of electrons (    ). 

 (8) The H2O molecule contains two single covalent bonds, which can be 

represented as follows:                    (    ) 
 

 (9) The bonding in the SO, molecule is ionic bonding.  (   ) 

(10) The bond in oxygen molecule             consists of three pairs of electrons (   ) 

(11) Sodium chloride is a covalent compound that reacts with caustic soda solution. 

(   ) 

(12) Sulphur atoms have very unique properties because of their ability to bind to 

each other in organic compounds in various forms. (   ) 

 (13) In methane molecule, carbon atom is binded to three hydrogen atoms (   ). 

 (14) The opposite figure represents a branched carbon     

chain consisting of 4 carbon atoms.                                                             (   )  



 

 

 45 

45 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

one example for each of the following:Give  -7 
 (1) An ionic molecule. 

 (2) A covalent molecule that includes a single covalent bond. 

 (3) A covalent molecule that includes a double covalent bond. 

 (4) A covalent molecule that includes a triple covalent bond. 

hat is meant by each of the following:W -8 
 (1) Cation (positive ion).            (2) Anion (negative ion). 

 (3) ionic bonding.                        (4) Covalent bonding. 

Give reasons for each of the following:-9 
end of lonic bondingFrom the beginning of the lesson until the  

(1) The stability of the noble gas stoms according to their electron configuration. 

…………………………………… ……………………………… 
(2) Argon element cannot form a positive ion or a negative ion under normal conditions.  

…………………………………… ……………………………… 
onmetal atoms tend to gain or share electrons to form chemical bonds.(3) N  

…………………………………… ……………………………… 
(4) Metal atoms tend to lose their valence electrons.  

…………………………………… ……………………………… 
ve ion.(5) Aluminum atom forms a positive lon, while chlorine atom forms a negati  

…………………………………… ……………………………… 
(6) A magnesium ion carries two positive charges.  

…………………………………… ……………………………… 
(7) A nonmetal atom converts into a negative ion when it gains one or more electrons.  

…………………………………… ……………………………… 
nds to bind to chlorine element, Cl with an ionic bond.(8) Potassium element K te 

…………………………………… ……………………………… 
(9) The number of electrons in the ion of each of fluorine F and sodium Na in sodium 

fluoride molecule is equal. 

…………………………………… ……………………………… 
trically neutral.(10) The ionic compound is elec 

…………………………………… ……………………………… 
(11) Sodium and magnesium cannol combine together to form a compound molecule. 

From covalent bonding until they end of the lesson 

…………………………………… ……………………………… 
(12) Sodium chloride is an ionic compound, while hydrogen chloride is a covalent  

compound. 

…………………………………… ……………………………… 
(13) The bond in water molecule is single covalent bond. 

…………………………………… ……………………………… 
covalent bond.(14) The bond in nitrogen molecule N, is a triple   
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Unit (2) Force field  

Lesson  (1)  Electric force 
is disturbed, a form When the balance between positive and negative charges 

of electricity known as static electricity (electrostatic) is produced 
 ػ٘لٓب ٣قزَ اُزٞاىٕ ث٤ٖ اُشؾ٘بد أُٞعجخ ٝاَُبُجخ، ٣زْ ئٗزبط شٌَ ٖٓ أشٌبٍ اٌُٜوثبء أُؼوٝكخ ثبٌُٜوثبء اَُبً٘خ )اٌُٜوٍٝزبر٤ٌ٤خ(

Rubbing (Activity Concept of Static Electricity and Charging by Friction 

 method) 

The Steps 

1-Rub one end of an ebonite rod with  

a piece of wool, then bring the rod close 

to small paper pieces (paper scraps) 
أؽل ؽوك٢ هؼ٤ت الأثً٘ٞ ثوطؼخ ٖٓ اُظٞف، صْ هوة اُوؼ٤ت ٖٓ هطغ اُٞهم اكُي 

 اُظـ٤وح )هظبطبد اُٞهم(

Observation  

The paper scraps are attracted to the rod end 
  ر٘غنة هظبطبد اُٞهم ئ٠ُ ٜٗب٣خ اُوؼ٤ت  

 2-Repeat the previous step using a copper rod instead of the ebonite rod 
 ًوه اُقطٞح اَُبثوخ ثبٍزقلاّ هؼ٤ت ٗؾب٢ٍ ثللًا ٖٓ هؼ٤ت الأثً٘ٞ

Observation 

The paper scraps are not attracted to the rod end 
 نة هظبطبد اُٞهم ئ٠ُ ٜٗب٣خ اُوؼ٤تر٘غلا 

Conclusion 

1-Rubbing certain objects like ebonite with a suitable material like wool gives them 

the ability to attract lightweight objects because they have been charged with static 

.electricity (electrostatic charges  
ثؼغ الأعَبّ ٓضَ الأثً٘ٞ ثٔبكح ٓ٘بٍجخ ٓضَ اُظٞف ٣ؼط٤ٜب اُولهح ػ٠ِ عنة الأعَبّ اُقل٤لخ لأٜٗب ٓشؾٞٗخ ثبٌُٜوثبء اَُبً٘خ )شؾ٘بد  كُي -1

 ًٜوٍٝزبر٤ٌ٤خ

 .2-The electric charges settle on the surface of the rubbed part of the object only 

and do not transfer to the rest of it 
 ى ٖٓ اُغَْ كوؾ ٝلا ر٘زوَ ئ٠ُ ثبه٢ أعيائٚلُٞرَزوو اُشؾ٘بد اٌُٜوثبئ٤خ ػ٠ِ ٍطؼ اُغيء أُ -2. 

3-Rubbing (friction) certain objects like copper) does not give them the ability to 

attract lightweight objects (paper scraps 
 لاؽزٌبى( لا ٣ؼط٤ٜب اُولهح ػ٠ِ عنة الأعَبّ اُقل٤لخ )هظبطبد اُٞهم(ثؼغ الأعَبّ ٓضَ اُ٘ؾبً )اكُي  -3

The objects that can be charged with static electricity can be made of 

Materialsconducting -nonElectrically  

)insulators( 

 conductingElectrically 

Materials 

 examples 
Wood- paper- Wool- Silk- Glass 

Carbon -Examples : 

All Metals, such as Iron Copper and 

Aluminum 

 

Lesson (1)  Electric force 
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 Crackling SoundHearing a Slight 

In  Taking Off Woolen ClothesWhen 

G.R Winter 
 ٍٔبع طٞد ؽوطوخ فل٤ق ػ٘ل فِغ أُلاثٌ اُظٞك٤خ ك٢ اُشزبء

 TouchingWhen Electric Shock Feeling a Slight 

after walking barefoot on  a metal door handle
G.Rthe carpet...  

الشعْر تصذهح كِزتائٍح خفٍفح عٌذ لوض هقثط الثاب الوعذًً تعذ الوشً حافً القذهٍي 

 على الظدادج

 friction with the Woolen Clothes,

Electric Charges formed on the The 

body are discharged 
ثبُٔلاثٌ اُظٞك٤خ ٣زْ رلو٣ؾ اُشؾ٘بد اٌُٜوثبئ٤خ أُزٌٞٗخ الاؽزٌبى 

 ػ٠ِ اُغَْ

Friction with he of t Discharged as a resultis 

rpetthe ca 
لإٔ ٌُٔ أُوجغ ٣إك١ ئ٠ُ رلو٣ؾ اُشؾ٘خ أُزٌٞٗخ ػ٠ِ اُغَْ ٗز٤غخ الاؽزٌبى 

 ثبَُغبكح

 

 

 

 

 

 

 

 

 
 

  Charging by friction (rubbing)(اُلُياُشؾٖ ثبلاؽزٌبى )

The process of charging two uncharged objects by Rubbing Two Objects together 
 ع٤َٖٔ ٓؼبً كُيػ٤ِٔخ شؾٖ ع٤َٖٔ ؿ٤و ٓشؾ٤ٖٗٞ ػٖ ؽو٣ن 

- Static ElectricityExplanation of  

Together re RubbedaUncharged Objects When Two Different -1 
Electrons Transfer from the atoms found on the Surface of One Object to the Atoms 

Found on the Surface of the Other Object, Causing both to become Electrically 

Charged with Equal magnitude of Charge but Opposite in Type (sign). Thus 
ر٘زوَ الإٌُزوٝٗبد ٖٓ اُنهاد أُٞعٞكح ػ٠ِ ٍطؼ أؽل اُغ٤َٖٔ ئ٠ُ اُنهاد أُٞعٞكح ػ٠ِ ٍطؼ  ٤و ٓشؾ٤ٖٗٞ ٓؼًبػ٘ل كُي ع٤َٖٔ ٓقزِل٤ٖ ؿ

 اُغَْ ا٥فو، ٓٔب ٣زَجت ك٢ إٔ ٣ظجؼ ًلاٛٔب ٓشؾ٤ٖٗٞ ًٜوثبئ٤بً ث٘لٌ أُولاه ٖٓ اُشؾ٘خ ٌُٖٝ ٓزؼب٤ًَٖ ك٢ اُ٘ٞع )الإشبهح(. ٝثبُزب٢ُ

charged  positivelyelectrons become  losesThe object that -1 
 ٓٞعجب٣ظجؼ اُغَْ اُن١ ٣لول الإٌُزوٝٗبد ٓشؾٞٗبً  -

         charged negativelyelectrons becomes  gainsThe object that -2         

 ٍبُجخ٣ظجؼ اُغَْ اُن١ ٣ٌزَت الإٌُزوٝٗبد ٓشؾٞٗبً 

  Applicationاُزطج٤ن

 ,Rod is rubbed with a piece of silk Ebonite When an-2
transfer from the silk to the Ebonite Rod electron 

Charged,  (+)Positivelybecomes  SilkThe Therefore  

Charged)-( NegativelyRod Becomes  Ebonitewhile the  
 اُؾو٣و ئ٠ُ هؼ٤ت الأثً٘ٞػ٘ل كوى هؼ٤ت ٖٓ الأثً٘ٞ ثوطؼخ ٖٓ اُؾو٣و، ر٘زوَ الإٌُزوٝٗبد ٖٓ 

 ٣ظجؼ اُؾو٣و ٓشؾٞٗبً ئ٣غبث٤بً، ث٤٘ٔب ٣ظجؼ هؼ٤ت الأثً٘ٞ ٓشؾٞٗبً ٍِج٤بً

that accumulate on the surfaces of objects when they lose or gain The Charges 

electrons are describe as static electricity charges 
 عَبّ ػ٘لٓب رلول أٝ رٌزَت الإٌُزوٝٗبد ر٠َٔ شؾ٘بد اٌُٜوثبء اَُبً٘خاُشؾ٘بد اُز٢ رزواًْ ػ٠ِ أٍطؼ الأ

 Static Electricity Becomes Negatively Chargedبُجخ  اٌُٜوثبء اَُبً٘خ رظجؼ ٓشؾٞٗخ ٍ
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The charges that Accumulate on the surfaces of objects charges static electricity 

(electrostatic charges) 
 شؾ٘بد اُز٢ رزواًْ ػ٠ِ أٍطؼ الأعَبّ ر٠َٔ شؾ٘بد اٌُٜوثبء اَُبً٘خ )اُشؾ٘بد اٌُٜوٍٝزبر٤ٌ٤خاُ

Weak electric charge are measured using a device known 
 ٣زْ ه٤بً اُشؾ٘خ اٌُٜوثبئ٤خ اُؼؼ٤لخ ثبٍزقلاّ عٜبى ٣ؼوف ثبٍْ

    Coulomb meterٓو٤بً ًُٞٞٓت

The law descripting Electric Forces 

between Charged Particles, Named after 

square law-inverseHim known as the  
 اُؼ٤٢ٌَغ اُل٤ي٣بئ٢ اُلو٢َٗ اُن١ طبؽ اُوبٕٗٞ اُن١ ٣ظق اُوٟٞ اٌُٜوثبئ٤خ ث٤ٖ اُغ٤َٔبد أُشؾٞٗخ، ٝاُن١ ٢ٍٔ ثبٍٔٚ ٝأُؼوٝف ثبٍْ هبٕٗٞ اُزوث

 ) The Unit of Electric Charge (Coulomb)(ٝؽلح اُشؾ٘خ اٌُٜوثبئ٤خ )ًُٞٞٓت 

The type of charge acquired by the rubbed object differs 

type of the rubbing materialdepending on the  

According to the position of the two materials in the 

electrostatic series, as shown in the opposite figure 

  Electrostatic Seriesاََُِِخ اٌُٜوٍٝزبر٤ٌ٤خ

The arrangement of materials according to the 

easiness of losing electrons when rubbed together 
 رور٤ت أُٞاك ؽَت ٍُٜٞخ كولإ الإٌُزوٝٗبد ػ٘ل كوًٜب ٓؼبً

What happen when one material is rubbed with another 
 ٓبما ٣ؾلس ػ٘لٓب ٣زْ كوى ٓبكح ثٔبكح أفوٟ

seriesThe material lower on the . 

 أُبكح الأك٠ٗ ك٢ اََُِِخ ٓشؾٞٗخ ٍِج٤ًب
The material higher on the series  

 أُبكح الأػ٠ِ ك٢ اََُِِخ

charged.  Negatively 

Tends to gain electrons 
 ر٤َٔ ئ٠ُ اًزَبة الإٌُزوٝٗبد

  positively chargedٓشؾٞٗخ ئ٣غبث٤بً .

electrons loseTends to  
 الإٌُزوٝٗبد ر٤َٔ ئ٠ُ كولإ

becomes negatively charged, and the wooden rod A The synthetic leather 

becomes positively charged because electrons transfer from the wooden rod to 

the synthetic leather 
 لإٔ الإٌُزوٝٗبد ر٘زوَ ٖٓ اُوؼ٤ت اُقشج٢ ئ٠ُ اُغِل اُظ٘بػ٣٢ظجؼ اُغِل اُظ٘بػ٢ ٓشؾٞٗبً ٍِجبً، ٣ٝظجؼ اُوؼ٤ت اُقشج٢ ٓشؾٞٗبً ٓٞعجبً  -أ

G.R.A single material can be charged with either a positive or a negative 

charge 
G.R٣ٌٖٔ شؾٖ ٓبكح ٝاؽلح ئٓب ثشؾ٘خ ٓٞعجخ أٝ ٍبُجخ. 

Because this depends on the type of its rubbing material and its order 

in the electrostatic series,  
 لإٔ ٛنا ٣ؼزٔل ػ٠ِ ٗٞع ٓبكح كوًٜب ٝرور٤جٜب ك٢ اََُِِخ اٌُٜوٍٝزبر٤ٌ٤خ، 

charged,  becomes negatively, it material higher in the serieswith a If rubbed 

while  

charged becomes positivelyit  material lower in the series,with a if rubbed  
 ئما كوًذ ثٔبكح أػ٠ِ ك٢ اََُِِخ، رظجؼ ٓشؾٞٗخ ٍِجبً، ث٤٘ٔب ئما كوًذ ثٔبكح أهَ ك٢ اََُِِخ، رظجؼ ٓشؾٞٗخ ئ٣غبث٤بً.

   Coulomb meter ٓو٤بً ًُٞٞٓت

 Electrostatic Series اََُِِخ اٌُٜوٍٝزبر٤ٌ٤خ

 

Glass 

Hair 

Wood 

Synthetic leather 

Silk 

Wool 

Cotton 

Paper 

Ebonite 

The Electrostatic 

Series 
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The Electric Forces 

 chargesdifferent electric  The 
(Positive-Negative), 

 ٍِج٤خ(،-)ٓٞعجخاُز٢ ُٜب شؾ٘بد ًٜوثبئ٤خ ٓقزِلخ 

the same type of the electric charges 
(Positive Positive) or (Negative-Negative),  

 ٍِج٤خ(،-اُز٢ ُٜب ٗلٌ ٗٞع اُشؾ٘بد اٌُٜوثبئ٤خ )ٓٞعجخ ٓٞعجخ( أٝ )ٍِج٤خ

electric force arises  attractivean 

between them 
 ر٘شأ ث٤ٜ٘ب هٞح ًٜوثبئ٤خ رغبمث٤خ

electric force arises between  repulsivea 

them 
 ر٘شأ ث٤ٜ٘ب هٞح ًٜوثبئ٤خ ر٘بكو٣خ

  
 

 
 

 

between Objects Repulsionand  AttractionForces of  Activity 

rod after  eboniteHang the 

rubbing it with a piece of 

 glass, then bring the silk

rod, after rubbing it with 

, close to itsilk 
اكوى هؼ٤ج٤ٖ ٖٓ الأثً٘ٞ ثوطؼخ ٖٓ اُؾو٣و ٝػِن 

 أؽلٛٔب ثؾو٣خ، صْ هوة اُوؼ٤ت ا٥فو ٓ٘ٚ

rods with  glasstwo Rub 

and hang  silka piece of 

one of them freely, then 

bring the other rod close 

to it 
اكوى هؼ٤ج٤ٖ ىعبع٤٤ٖ ثوطؼخ ٖٓ اُؾو٣و ٝػِن 

 و٣خ، صْ هوة اُوؼ٤ت ا٥فو ٓ٘ٚأؽلٛٔب ثؾ

rods  ebonitetwo Rub 

and  silkwith a piece of 

hang one of them freely. 

then bring the other rod 

close to it 
ػِن هؼ٤ت الأثً٘ٞ ثؼل كوًٚ ثوطؼخ ٖٓ اُؾو٣و، 

 صْ هوة هؼ٤ت اُيعبط ثؼل كوًٚ ثبُؾو٣و ٓ٘ٚ

 

 
 

 

 

Observation              Observation              Observation              

moves moving rod -The free

r (attracted) to the fixed close

rod 
٣زؾوى اُوؼ٤ت اُؾو اُؾوًخ أهوة )ٓ٘غنثبً( ئ٠ُ 

 اُوؼ٤ت اُضبثذ 

The free-moving rod 

(repelled)  moves away

from the fixed rod 
اُؾوًخ ثؼ٤لاً )ٓ٘لوًا( ٣زؾوى اُوؼ٤ت اُؾو 

 ػٖ اُوؼ٤ت اُضبثذ

The free-moving rod 

(repelled) moves away 

from the fixed rod 
٣زؾوى اُوؼ٤ت اُؾو اُؾوًخ أهوة 

 )ٓ٘غنثبً( ئ٠ُ اُوؼ٤ت اُضبثذ

Explanation and Conclusion 

The charge formed on the ebonite 

rod when rubbed with piece of silk is 

negative, while the charge formed on 

the glass rod when rubbed with the 

same piece of silk is positive, leading 

to the attraction between them 
ثوطؼخ ٖٓ اُشؾ٘خ أُزٌٞٗخ ػ٠ِ هؼ٤ت الأثً٘ٞ ػ٘ل كوًٚ 

اُؾو٣و رٌٕٞ ٍبُجخ، ث٤٘ٔب اُشؾ٘خ أُزٌٞٗخ ػ٠ِ هؼ٤ت اُيعبط 

ػ٘ل كوًٚ ث٘لٌ هطؼخ اُؾو٣و رٌٕٞ ٓٞعجخ، ٓٔب ٣إك١ ئ٠ُ 

 اُزغبمة ث٤ٜ٘ٔب

Rubbing the glass rods 

with silk gave them the 

same positive charges, 

leading to the repulsion 

between them 
ً ثبُؾو٣و أػطبْٛ ٗلٌ كوى هؼجبٕ الأث٘ٞ

 اُشؾ٘بد اَُبُجخ، ٓٔب ٣إك١ ئ٠ُ اُز٘بكو ث٤ٜ٘ٔب.

 

Rubbing the ebonite 

rods with silk gave 

them the same negative 

charges, leading to the 

repulsion between them 
كوى هؼجبٕ اُيعبط ثبُؾو٣و أػطبْٛ ٗلٌ 

 ث٤ٜ٘ٔباُشؾ٘بد أُٞعجخ، ٓٔب ٣إك١ ئ٠ُ اُز٘بكو 

 

The Electric Forces 
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The electric field أُغبٍ اٌُٜوث٠   
 

Electric force lines between single charge Electric force lines between two charges 

towards the  deviatedThe electrons are - (G.R.)

 ,plate positive 
 .(G.R، ) ر٘ؾوف الإٌُزوٝٗبد ٗؾٞ اُظل٤ؾخ أُٞعجخ

charged and the different  negativelyBecause they are 

charges attract each other 

 اُجؼغلأٜٗب ٓشؾٞٗخ ٍِجبً ٝاُشؾ٘بد أُقزِلخ رزغبمة ٓغ ثؼؼٜب 

 without deviationThe neutrons pass in a straight line -  ,(G.R.) 
charged neutrallyBecause they are  

 .( لأٜٗب ٓشؾٞٗخ ٓؾب٣لحG.Rرٔو ا٤ُ٘ٞروٝٗبد ك٢ فؾ َٓزو٤ْ كٕٝ اٗؾواف ) -

plate,  negativetowards the deviated The protons are - 
charged and the different charges attract each other positivelyBecause they are  

 ر٘ؾوف اُجوٝرٞٗبد ٗؾٞ اُظل٤ؾخ اَُبُجخ لأٜٗب ٓشؾٞٗخ ثشؾ٘خ ٓٞعجخ ٝاُشؾ٘بد أُقزِلخ رغزنة ثؼؼٜب اُجؼغ -

   PlatingThe Electrostaticاُطلاء اٌُٜوٍٝزبر٢ٌ٤

1-The object to be plated is charged with a negative electric 

charge 

-The paint spray is charged with a positive electric charge 
 همام اُطلاء ٓشؾٕٞ ثشؾ٘خ ًٜوثبئ٤خ ٓٞعجخ -اُغَْ أُواك ؽلائٚ ٓشؾٕٞ ثشؾ٘خ ًٜوثبئ٤خ ٍبُجخ -1

2-When sprayed, the paint particles are attracted to the object 

to be plated due to the difference in their charges 
 ػ٘ل هشٚ، ر٘غنة عي٣ئبد اُطلاء ئ٠ُ اُغَْ أُواك ؽلائٚ ثَجت افزلاف شؾ٘برٜب -2

Reduces paint waste-sures an even layer of paint         2En-1sAdvantage  

 
 
 

The region of space surrounding an electric charge in  The electric field

which its effect appears. 
 .أُغبٍ اٌُٜوثبئ٢ أُ٘طوخ ٖٓ اُلؼبء أُؾ٤طخ ثبُشؾ٘خ اٌُٜوثبئ٤خ ٝاُز٢ ٣ظٜو ك٤ٜب رأص٤وٛب

-Imaginary lines that show the path taken by a small freeElectric Field Lines 

moving positive charge placed in the electric field. 
 .فطٞؽ أُغبٍ اٌُٜوثبئ٢ فطٞؽ ٤ٔٛٝخ رٞػؼ أَُبه اُن١ رٌَِٚ شؾ٘خ ٓٞعجخ طـ٤وح رزؾوى ثؾو٣خ ٝرٞػغ ك٢ أُغبٍ اٌُٜوثبئ٢

the Electric ChargesShapes of Electric Force Lines of  

 

 

 

 

 

 
 

Electric force line 

 similarfor a 

charges                 

Electric force line 

of different 

charges 

Electric force lines 

 negativefor a 

charge                 

Electric force lines 

 positivea  for

charge 

 The Electrostatic Plating اُطلاء اٌُٜوٍٝزبر٢ٌ٤
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Electric force lines between  

 The electroscope device اٌُشبف اٌُٜوث٠

 

 
 

 

 

 

 

with  Two metallic plates

charges different 

an opposite and  charged plates 

 charges 

Properties of Electric Force Lines  

1-Imaginary lines that do not intersect each 

other 
 فطٞؽ ٤ٔٛٝخ لا رزوبؽغ ٓغ ثؼؼٜب اُجؼغ -1

2- They start from the positive charge and 

end at the negative charge. 
 رجلأ ٖٓ اُشؾ٘خ أُٞعجخ ٝر٘ز٢ٜ ػ٘ل اُشؾ٘خ اَُبُجخ
3- They ends at the surfaces of charged metal 

objects and do not penetrate them, 
 ر٘ز٢ٜ ػ٘ل أٍطؼ الأعَبّ أُؼل٤ٗخ أُشؾٞٗخ ٝلا رقزوهٜب،

   
 

It's composition 

1-Copper disc       2- Glass container. 

3- Copper rod.       4-Two gold leaves 

5-Copper rod Two gold leaves 
It's uses 

  To detect the electric state of an object-A:لاًزشبف اُؾبُخ اٌُٜوثبئ٤خ ُغَْ ٓب

(1) Touch the metal disc of one electroscope with your hand to ensure it is not 

charged by any electroscope 
 ؾ٘ٚ ثٞاٍطخ أ١ ٌٓشبف ًٜوثبئ٢( أٌُ اُووص أُؼل٢ٗ لأؽل أٌُشبكبد اٌُٜوثبئ٤خ ث٤لى ُِزأًل ٖٓ ػلّ ش1)

 (2) Bring the object to be located close to the electroscope disc until it 

touches it 
 ( هْ ثزوو٣ت اُغَْ أُواك ٝػؼٚ ثبُووة ٖٓ هوص أٌُشبف اٌُٜوثبئ٢ ؽز٠ 2َِٚٔ٣) 

the electroscope disc and the two gold leaves to acquire the same type of 

charge as the rod 
 ٣إك١ اُشؾٖ ػٖ ؽو٣ن اُزلآٌ ئ٠ُ ؽظٍٞ هوص أٌُشبف اٌُٜوثبئ٢ ٝاُٞههز٤ٖ اُنٛج٤ز٤ٖ ػ٠ِ ٗلٌ ٗٞع اُشؾ٘خ اُز٢ ؽظَ ػ٤ِٜب اُوؼ٤ت

Charging by contact can be defined, as follows 
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  Determining the type of charge on a charged objectتحذٌذ ًْع الشحٌح على خظن هشحْى

1-Charge the electroscope with a certain electric charge, for example, a 

positive charge 
 شحي الوكشاف الكِزتائً تشحٌح كِزتائٍح هعٌٍح، هثلاً شحٌح هْخثح -1

2-Bring the charge of the tested object close to the electroscope disc without 

touching it 
 تقزٌة شحٌح الدظن الوُختثز هي قزص الوكشاف الكِزتائً دّى لوظَ -2

G.R. The separation (divergence) between the gold leaves of a positively charged 

close to electroscope decreases when an ebonite rod rubbed with wool is brought 

the electroscope disc. 
 قزص الكشاف الكِزتائً تقل الوظافح )التثاعذ( تٍي أّراق الذُة فً الكشاف الكِزتائً الوشحْى إٌداتٍا عٌذها ٌتن تقزٌة قضٍة الأتٌْص الذي تن فزكَ تالصْف هي

 when rubbed with wool, and ebonite rod acquires a negative chargeBecause the 

gold leaves decrease due to the difference in chargethus the divergence of the  
 لإٔ هؼ٤ت الأثً٘ٞ ٣ٌزَت شؾ٘خ ٍبُجخ ػ٘ل كوًٚ ثبُظٞف، ٝثبُزب٢ُ روَ َٓبكخ رجبػل أٝهام اُنٛت ثَجت افزلاف اُشؾ٘خ

  ٣The electroscope can be used forٌٖٔ اٍزقلاّ اٌُشبف اٌُٜوثبئ٢ ك٢

 Detecting if an object is electrically charged-1اٌُشق ػٔب ئما ًبٕ اُغَْ ٓشؾٞٗب ًٜوثبئ٤ب

 Determining the type of charge on a charged object-2رؾل٣ل ٗٞع اُشؾ٘خ ػ٠ِ عَْ ٓشؾٕٞ

3-Comparing the magnitude of charges on different charged objects 

 اُشؾ٘بد ػ٠ِ أعَبّ ٓشؾٞٗخ ٓقزِلخٓوبهٗخ ٓولاه 

   In charging by contact-1اُزلآٌك٢ اُشؾٖ ػٖ ؽو٣ن 

-The charged object touches the object to be charged without rubbing 
  ٣لآٌ اُغَْ أُشؾٕٞ اُغَْ أُواك شؾ٘ٚ كٕٝ كوى
-The object to be charged acquires the same type of charge as touching object 
 ٣ٌزَت اُغَْ أُواك شؾ٘ٚ ٗلٌ ٗٞع اُشؾ٘خ اُز٢ ٣ٌزَجٜب اُغَْ أُلآٌ

Attraction can occur between an uncharged object and a charged -2

object  
-as in the case of paper scraps (uncharged) being attracted to a comb (after 

being rubbed) 
 ٣ٌٖٔ إٔ ٣ؾلس اُغنة ث٤ٖ عَْ ؿ٤و ٓشؾٕٞ ٝعَْ ٓشؾٕٞ ًٔب ك٢ ؽبُخ هظبطبد اُٞهم )ؿ٤و أُشؾٞٗخ( اُز٢ ر٘غنة ئ٠ُ أُشؾ )ثؼل كوًٜب(

 

 

 

 

 

 

e comb Explain why the paper scraps were attracted to th-1 
 اشوػ ُٔبما اٗغنثذ هظبطبد اُٞهم ئ٠ُ أُشؾ -1

Because the comb friction with the dry hair gave it an 

 electric charge that caused it to attract the paper scraps 
 لإٔ اؽزٌبى أُشؾ ثبُشؼو اُغبف أػطبٙ شؾ٘خ ًٜوثبئ٤خ عؼِزٚ ٣غنة هظبطبد اُٞهم
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What happens to the paper scraps a few moments after they are attracted -2

Explainto the comb?  
 ٓبما ٣ؾلس ُوظبطبد اُٞهم ثؼل ُؾظبد ٖٓ اٗغناثٜب ُِٔشؾ؟ -٢

off after a few moments, because the contact with the fall Paper scraps  

comb gives the paper pieces the same charge as the comb 
 رزَبهؾ هظبطبد اُٞهم ثؼل ُؾظبد ه٤ِِخ، لإٔ ٓلآَخ أُشؾ رؼط٢ هطغ اُٞهم ٗلٌ شؾ٘خ أُشؾ

at dangle to Fuel transport vehicles have metal chain th-1

G.R touch the ground.. 
 رؾز١ٞ ٓوًجبد ٗوَ اُٞهٞك ػ٠ِ ٍَِِخ ٓؼل٤ٗخ رزل٠ُ ُزلآٌ الأهع
To discharge the electric charges generated by the 

friction of the fuel with the surface of the fuel tank, to 

prevent fuel combustion 
 ُزلو٣ؾ اُشؾ٘بد اٌُٜوثبئ٤خ اُ٘برغخ ػٖ اؽزٌبى اُٞهٞك ثَطؼ فيإ اُٞهٞك، ُٔ٘غ اؽزوام اُٞهٞك

 ُٔزوأًخ ٖٓ اَُؾت اُوو٣جخ ٖٓ فلاُٚ ئ٠ُ الأهع كٕٝ اُزَجت ك٢ أ١ ػوه ُِٔج٠٘ٓلثت، ٣َٔؼ ثٔوٝه اُشؾ٘بد اٌُٜوثبئ٤خ ا

Lightning Rod 
  It's compositionرو٤ًجٚ ٓبٗغ اُظٞاػن 

fixed in a plate buried in the  the lower endA metal rod, 

ground 
 هؼ٤ت ٓؼل٢ٗ، اُطوف اَُل٢ِ: ٓضجذ ك٢ طل٤ؾخ ٓلكٞٗخ ك٢ الأهع

, allowing accumulated electric pointed upper endThe 

charges from nearby clouds to pass through it to the 

ground without causing any damage to the building 
ٓلثت، ٣َٔؼ ثٔوٝه اُشؾ٘بد اٌُٜوثبئ٤خ أُزوأًخ ٖٓ اَُؾت اُوو٣جخ ٖٓ فلاُٚ ئ٠ُ  اُطوف اُؼ١ِٞ

 اُزَجت ك٢ أ١ ػوه ُِٔج٠٘الأهع كٕٝ 
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) Lesson (1)2Unit ( 

Write the scientific term for each of the following-1 
From the beginning of the lesson until the electric field 

 (1) The materials on which electric charges accumulate, provided that the 

charged part of them is insulated (…………………….) 

(2) The process of charging two uncharged objects by rubbing them together 
(…………………….) 
 (3) The charges formed on the object that loses electrons when rubbed 
(…………………….) 

(4)The charges formed on the object that gains electrons when rubbed 
   (…………………….) 

(5)The accumulated charges on the surfaces of objects when they lose or gain 

electrons (…………………….)  

(6)The measuring unit of electric charge (…………………….) 

 (7)The order of materials according to the easiness of losing electrons when 

they are rubbed together (…………………….) 

(8)Subatomic particles which are deflected towards the negative plate when 

they a pass through an electric field (…………………….) 
From the electric field until the end of the lesson 

(9) The region of space around an electric charge, in which its effect appears 

(…………………….)  

(10) Imaginary lines that show the path taken by a small free-moving positive 

charge placed in the electric field (…………………….) 

(11) A device used to determine if an object is electrically charged and the 

type of charge on them (…………………….) 

(12)The process of charging an uncharged object by another charged object 

due to their contact (…………………….) 

Choose the correct answer-2 
From the beginning of the lesson until the electric field 

the electrical conductors is…….Among -1 

  a. a glass rod.     b. a wooden ruler    c. a plastic straw     d a metal nail.  
All the following are electrical no conducting materials, except  -2 

a. wood      b. carbon         c. ebonite       d. silk 
rubbed with a piece of cloth, it acquires a negative electric charge. When a rod is -3 

Which of the following explains how the electric charges transferred between them 
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The following figures show rods made of different materials, where the stable rod was -4

moving rod after rubbing both of them w th a piece of silk in -brought close to the free

Which of these figures is incorrect -each time 

  

 

 

 

 

 
materials gains electrons when rubbed with a piece of wool? Which of the following -5 

a. Wood.       b. Glass.      c. Silk.        d. Paper  
All the following materials precede cotton in the electrostatic series, except  -6 

a. silk.       b. glass.      c. ebonite.        d. wool 
When a carbon rod is rubbed with dry silk, no electrostatic charge is generated on the -7

carbon rod. What is the reason for this? 

  a. Carbon precedes silk in the electrostatic series 

b. Silk precedes carbon in the electrostatic series  

c. Silk is a non-conducting material 

d. The carbon rod is not insulated 
A balloon hanged by a nylon string repels a rod of ebonite, because the ebonite rod-8 

a. carries a charge opposite to that of the balloon 

carries i the same charge as the balloon.b 

is charged, and the balloon is uncharged.c 

is uncharged, and the balloon is charged.d 
The opposite figure a shows two identical strips of plastic -9

before and after being rubbed with a dry piece of cloth 

Which of the following expresses the charge on the strips after 

rubbing and the force between them? 

a. Different/Attraction forces  

b. Different/Repulsion forces 

c. Similar /Attraction forces  

d. Similar/Repulsion forces  
The magnitude of static electric charge is measured by a device called a-10 

a. Ammeter    b. Coulomb Meter     c. Voltmeter       d. ohmmeter 
The Opposite figure illustrates the passage of a -11

Subatomic Particles between two plates of an electric 

What is the particle (x)field  

a. Proton                  b. Neutron 

c. Electron Atom        d. Nucleus 
 .From the electric field until the end of the lesson 
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All the following Describe the Electric Field Lines, except that they  -12 

a. are imaginary lines               b. Do not penetrate metallic s Surfaces  

c. are interesting lines               d. start at the positive charge 
Which of the following figures shows the electric field lines between two electric -13

charges  

 

 

 

 

 

 
The Opposite Figure Shows Point (X) is located near a negatively charged ball-14 

of the electric field at point (x)Which of the following expresses the direction  

 
  Which of the following figures shows the direction of the electric field lines-15 

 

 

 

 

 

 
Which of the following occurs when a glass rod is rubbed with a piece of silk-16 

a. The force lines start from the glass rod 

b. The force lines end at the glass rod 

c. The piece of silk is charged positively 

d. The force lines start from the piece of silk  
What is the charge of the electroscope shown in the opposite figure? -17 

a. Positive charge         b. Negative charge  

c. Neutral charge         d. Unknown charge 
If a rod of ebonite is brought close to the disc of an electroscope charged with a -18

certain charge and the divergence of the leaves decreases, this means that the rod 

a. Discharged Its Charge to the Electroscope 

b. is not charged 

c. is charged with the same charge as the electroscope.  

d. is charged with a charge opportunity to that of the electroscope 
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To determine the type of charge on an object, it was brought close to the disease of a -19

the angle between the leaves increasedcharged electroscope, so  

Which of the following can be the electrical charge of each of the object and The 

Electroscope Respectively 

a. Positive Charge/Negative Charge.      b. Positive Charge/Positive Charge. c. 

Negative Charge/Positive Charge.    d. Positive Charge/Neutral Charge 
Which of the following expresses what happens to the two leaves of a negatively -20

charged electroscope when a piece of synthetic leather rubbed with wool is brought close 

able         b. The leaves divergence a. The leaves return applic to its disc

decreases 

c. The leaves divergence increases    d. The leaves divergence is not affected 

An electroscope its leaves diverge at an angle (X), and a -3

certain rod is brought close to the disc of the electroscope 
from column (B) what suits it in column (A)Choose  

An Electroscope Its Leaves Diverge at An Angle (X), and a Certain Rod is Brought 

Close 

(B) (A) 

1-The rod is charged with the same 

type of charge as the electroscope 

  1-The angle between the leaves 

remains (X) 

2-The rod is charged with a charge 

opposite to that of the electroscope. 

2-The angle between the leaves 

becomes greater than (X) 

3-The rod is not charged 3-The angle between the leaves 

becomes less than (X) 

4-The electroscope is not charged  

  √) or ( X ) For each statement, with correctionMark( -4 
From the beginning of the lesson until the electric field 

1- Metal Objects can be charged with static electric charges when the charge 

Part is insulated  (  )    

2- When an uncharged object made of an insulating material is rubbed with a 

suitable material, an electric charge is formed only on the rubbed (  )    

3- Coulomb formulated the inverse square law (   ) 

4-The charge on the rubbed object varies depending on the type of the rubbing 

material (   ) 

(5) Both silk and wood acquire the same electric charge when each of them is 

rubbed separately with synthetic leather   (   ) 

 (6) When synthetic leather is rubbed with a piece of silk, silk loses electrons  

 (   ) 
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7-A freely suspended ebonite rod is repelled from a glass rod after each of 

them is rubbed with a piece of wool   (   ) 

8-Electrons are neutrally charged particles that are not deflected by the effect 

of an electric field  (   ) 

9-Electric force lines are imaginary lines and do not intersect 

10-The lightning rod system is used to determine the magnitude of the electric 

charge on charged objects (   ) 

11-The disc and leaves of the electroscope are made of conductive materials 

(   ) 

12-The gold leaves become diverged when the electroscope is charged (   ) 

13-When an object is brought close to the disc of a charged electroscope and 

the leaves divergence decreases, it means that the object has the same type of 

charge as the electroscope (   ) 

14-The lightning rod discharges the accumulated electric charges on clouds ( ) 

Mention one Importance for each of the following-5 
1-Coulomb Meter 

2-Electrostatic Plating 

3-Electroscope 

4-The dangled metal chain which is connected to fuel tanks 

and touching the ground 

5-Lightning Rod  

wingGive reason of each of the follo-6 
From the beginning of the lesson until the electric field 

1-Hearing crackling sound when taking off woolen clothes in winter 

2-You feel a slight electric shock when you touch metal handle after walking 

barefoot on the carpet 

3-The attraction of paper pieces to an ebonite rod rubbed with wool  

4-When an ebonite rod is rubbed with cotton, cotton acquires a positive   

charge, while ebonite acquires a negative charge  

5-The type of electric charge generated on an ebonite rod differs from that 

generated on a glass rod after each of them is rubbed separately with silk 

6-The type of charge generated on each of the dry silk and a glass rod differs 

after they are rubbed together  

7-The same material can be charged with either a positive or a negative 

charge 

8-Paper pieces are attracted to a wooden rod after each of them is rubbed with 

silk  
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9-Two pieces of silk repel each other after each of them is rubbed separately 

with cotton  

10-Neutrons are not deflected when they pass through an electric field  

11-In the presentation of an electric field between two plates, protons are 

defined towards the negative plate 

12-Electrostatic Plating is preferred for painting metals 
ic field until the end of the lessonFrom the electr 

  13-Touching the electroscope disc with the hand before using it.  

14-The divergence of the electroscope gold leaves when a charged object 

touches the disc 

15-The divergence of the lives of the positive electroscope increases when a 

glass Rod Rubbed with Silk is Brought Close to the disc 

16-The Divergence of the Negatively Charged Electroscope when a Wooden 

Rod Rubbed with Wool is Brought Close to the Disc 

17-The Lightning Rod has an important protective role 

ant by What is me 
From the beginning of the lesson until the electric field 

1- Charging by Friction (friction )   (2) Static Electricity (Electrostatics) 

3-Electrostatic series 
From the electric field until the end of the lesson  

4-Electric Field 

5-Electric Field Lines Electric Force Lines  

6-Charging by Contact  
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Lesson (2)  Magnetic force  
 

 

The Magnets 
► The natural magnet is characterized by its 

ability to attract metallic objects. 

Any magnet has two ends known as the magnetic 

poles, which are: 

 

 

 

 

 

 

 

  

 

 

 

 

, When a single magnet is divided. into  several parts

each part of them forms a new magnet with two 

poles, one is the North (N) and South (S). 
٣زْ رو٤َْ ٓـ٘بؽ٤ٌ ٝاؽل ئ٠ُ ػلح أعياء، كإ ًَ عيء ٜٓ٘ب ٣شٌَ ػ٘لٓب 

ًَب عل٣لاً ُٚ هطجبٕ، أؽلٛٔب شٔب٢ُ )  (.S( ٝا٥فو ع٘ٞث٢ )Nٓـ٘بؽ٤
possible to obtain a This means that it is im

single (an isolated) magnetic pole solely. 
 ٓـ٘بؽ٢َ٤ ٝاؽل )ٓ٘ؼيٍ( كوؾ.ٝٛنا ٣ؼ٢٘ أٗٚ ٖٓ أَُزؾ٤َ اُؾظٍٞ ػ٠ِ هطت 

Metallic materials are classified according to their attraction to magnets into:   

magnetic materials-2. Non 1. Magnetic materials 
not These are materials that are 

attracted to magnets 

attracted to These are materials that 

magnets 

Examples 

Gold –Aluminum- Copper -Silver 

Examples 

Steel- -Cobalt –Iron-Nickel  

 

 

 

Lesson (2)  Magnetic force 

The Magnets 
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 What happens when? 
of copper  mixtureA magnet is brought close to a 

and sand.filings, iron filings  

are attracted to the magnet. iron filingsOnly  

 

Forensic and criminal investigation experts  
in criminal  iron filings and magnetic brushuse 

investigations to reveal the unclear fingerprints. 
اُغ٘بئ٢ اُلوشبح أُـ٘بؽ٤َ٤خ ٝثواكح اُؾل٣ل ك٢  ٣َزقلّ فجواء اُطت اُشوػ٢ ٝاُزؾو٤ن

  اُزؾو٤وبد اُغ٘بئ٤خ ٌُِشق ػٖ ثظٔبد الأطبثغ ؿ٤و اُٞاػؾخ

. Some iron filings stick to the traces left by the 

fingerprints, which making them visible. 
 رِزظن ثؼغ ثواكح اُؾل٣ل ثب٥صبه اُز٢ رزوًٜب ثظٔبد الأطبثغ، ٓٔب ٣غؼِٜب ٓوئ٤خ.  

  Properties of Magnetsفظبئض أُـ٘بؽ٤ٌ

, and The attraction force is the strongest at its poles-1

.it decreases as it gets closer to the middle of the magnet 
 ٣ٌٖٔ ػ٘ل أهطبثٚ، ٝروَ ًِٔب اهزوة ٖٓ ٓ٘زظق أُـ٘بؽ٤ٌ.هٞح اُغنة رٌٕٞ أهٟٞ ٓب 

  ?What happens whenٓبما ٣ؾلس ػ٘لٓب؟ 

A bar magnet is dipped into iron filings.  

-Iron filings are attracted to the magnet, with the highest 

density of filings at the poles of the magnet, and the density 

of the filings decreases at the middle of the magnet. 
٣زْ ؿٌٔ هؼ٤ت ٓـ٘بؽ٢َ٤ ك٢ ثواكح اُؾل٣ل. ر٘غنة ثواكح اُؾل٣ل ئ٠ُ أُـ٘بؽ٤ٌ، ٓغ أػ٠ِ 

 ًضبكخ ُِجواكح ػ٘ل أهطبة أُـ٘بؽ٤ٌ، ٝروَ ًضبكخ اُجواكح ػ٘ل ٓ٘زظق أُـ٘بؽ٤ٌ.

when it is suspended A magnet always takes a certain direction  -2

freely, influenced by the Earth.  

The earth acts as a giant magnet, where:  

 

  

 

 

 

 

 

 

 

 

 

 

What happens when? 

 

Forensic and criminal investigation experts 

Properties of Magnets ٌفظبئض أُـ٘بؽ٤ 

A-The magnetic 

South Pole (S) of the 

earth 
 

The geographical 

north pole of the 

earth 
 

is 

B-The magnetic 

North Pole (N) of the 

earth 
 

The geographical 

South pole a the 

earth 
 

is 
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 When a magnet is suspended freely, it always takes a certain direction, where 

 

 

 

 

 

 

 

 The Compass  

moving magnetic needle fixed at its pivot. -A free It's structure 
 اُؾوًخ ٓضجزخ ػ٘ل ٓؾٞهٛب.ئثوح ٓـ٘بؽ٤َ٤خ ؽوح 

Placed inside a copper or plastic box... G.R 
 رٞػغ كافَ ط٘لٝم ٖٓ اُ٘ؾبً أٝ اُجلاٍز٤ي... ط.ه

 To prevent the attraction between the needle and the box
material, which can affect on its movement 

 ٓٔب هل ٣إصو ػ٠ِ ؽوًزٜبُٔ٘غ اُغنة ث٤ٖ الإثوح ٝٓبكح اُظ٘لٝم، 

 It's importance 

It used to determine the Earth's four main geographical directions 
 رَزقلّ ُزؾل٣ل الارغبٛبد اُغـواك٤خ الأهثؼخ اُوئ٤َ٤خ ُلأهع  

 

 What happens when? Law of Attraction and Repulsion 

pole of a magnet  northA 

 northis brought close to 

pole of another magnet 

pole of a magnet  southA 

 southis brought close to 

pole of another magnet 

poles of  differentTwo 

magnets are brought 

2south)–(2 north together 

 ٣زْ روو٣ت هطج٤ٖ ٓقزِل٤ٖ ُِٔـ٘بؽ٤ٌ ٓؼًب

 
روو٣ت اُوطت اُغ٘ٞث٢ ُٔـ٘بؽ٤ٌ ئ٠ُ ٣زْ 

 اُوطت اُغ٘ٞث٢ ُٔـ٘بؽ٤ٌ آفو

٣زْ روو٣ت اُوطت اُشٔب٢ُ ُٔـ٘بؽ٤ٌ ئ٠ُ 

 اُوطت اُشٔب٢ُ ُٔـ٘بؽ٤ٌ آفو

The poles of the two magnets 

each other repel 

The poles of the two magnets 

each other repel 

The poles of the two 

ch otherea attractmagnets  

 هطجب أُـ٘بؽ٤َ٤ٖ ٣زغبمثبٕ هطجب أُـ٘بؽ٤َ٤ٖ ٣ز٘بكوإ هطجب أُـ٘بؽ٤َ٤ٖ ٣ز٘بكوإ

 

 

 

 

 
 

   

Law of Attraction and Repulsion  

Like (similar) magnetic poles repel each other -

Unlike (different) magnetic poles attract each other. 
 .الأهطبة أُـ٘بؽ٤َ٤خ أُزشبثٜخ رز٘بكو ٓغ ثؼؼٜب اُجؼغ

 .الأهطبة أُـ٘بؽ٤َ٤خ أُقزِلخ رزغبمة ٓغ ثؼؼٜب اُجؼغ

- A-The North Pole (N) of 

the freely suspended magnet   
 

The geographical north 
pole of the earth 

 

Points 

towards 

  

- A-The South Pole (N) of 

the freely suspended magnet   
 

The geographical South 
pole of the earth 

 

Points 

towards 

  

The Compass   اُجٞطِخ 
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Magnetic Field The space around magnetic, and affects magnetic materials 

placed in it at a distance by a magnetic force. 
٣ٝإصو ػ٠ِ أُٞاك أُـ٘بؽ٤َ٤خ أُٞػٞػخ ك٤ٚ ػ٠ِ َٓبكخ ٓب ثٞاٍطخ هٞح ٓـ٘بؽ٤َ٤خ، أُـ٘بؽ٤ٌ اُلؼبء أُؾ٤ؾ  . 

The field is represented by imaginary lines called magnetic field lines. 
 ٣ٔضَ أُغبٍ أُـ٘بؽ٢َ٤ فطٞؽبً ٤ٔٛٝخ ر٠َٔ فطٞؽ أُغبٍ أُـ٘بؽ٢َ٤

The Magnetic Field أُغبٍ أُـ٘بؽ٢َ٤   Magnetic Field Lines فطٞؽ أُغبٍ  

 أُـ٘بؽ٢َ٤

The region of space around a magnet where 

the effect of its magnetic force appears in it 
أُ٘طوخ ٖٓ اُلؼبء ؽٍٞ أُـ٘بؽ٤ٌ ٝاُز٢ ٣ظٜو ك٤ٜب رأص٤و هٞرٚ 

 أُـ٘بؽ٤َ٤خ

They are imaginary Ines that represent 

the force of the magnetic field  
 ٢ٛ فطٞؽ ٤ٔٛٝخ رٔضَ هٞح أُغبٍ أُـ٘بؽ٢َ٤ 

Properties of Magnetic Field Lines فظبئض فطٞؽ أُغبٍ أُـ٘بؽ٢َ٤   
1- Imaginary lines that do not intersect each other. 
 .فطٞؽ ٤ٔٛٝخ لا رزوبؽغ ٓغ ثؼؼٜب اُجؼغ -1

2- They start from the north pole of the magnet and end at the south pole. 
 .رجلأ ٖٓ اُوطت اُشٔب٢ُ ُِٔـ٘بؽ٤ٌ ٝر٘ز٢ٜ ػ٘ل اُوطت اُغ٘ٞث٢ -2

3-They are denser near the poles and far separated as they move away from them. 
 .رٌٕٞ أًضو ًضبكخ ثبُووة ٖٓ اُوطج٤ٖ ٝرزجبػل ًِٔب اثزؼلد ػٜ٘ٔب -3

Electric field and magnetic field: 

Electric field أُغبٍ اٌُٜوثبئ٢   Magnetic field أُغبٍ أُـ٘بؽ٢َ٤   

The region of space around an 

electric charge where its effect 

appears in it  
ٓ٘طوخ اُلؼبء أُؾ٤طخ ثبُشؾ٘خ اٌُٜوثبئ٤خ ؽ٤ش ٣ظٜو رأص٤وٛب 

 ك٤ٜب

The region of space around a magnet 

where the effect of its magnetic force 

appears in it  
ٓ٘طوخ اُلؼبء أُؾ٤طخ ثبُٔـ٘بؽ٤ٌ ؽ٤ش ٣ظٜو رأص٤و هٞرٚ 

 أُـ٘بؽ٤َ٤خ ك٤ٜب

Electric field lines and magnetic field lines 

Electric field lines فطٞؽ أُغبٍ اٌُٜوثبئ٢   Magnetic field lines ُٔغبٍ أُـ٘بؽ٢َ٤فطٞؽ ا   

Imaginary lines that do not intersect 

each other  
 فطٞؽ ٤ٔٛٝخ لا رزوبؽغ ٓغ ثؼؼٜب اُجؼغ

Imaginary lines that do not intersect each 

other  
 فطٞؽ ٤ٔٛٝخ لا رزوبؽغ ٓغ ثؼؼٜب اُجؼغ

They start from the positive charge 

and end at the negative charge  
 رجلأ ٖٓ اُشؾ٘خ أُٞعجخ ٝر٘ز٢ٜ ػ٘ل اُشؾ٘خ اَُبُجخ

They start from the north pole of the magnet 

and end at the south pole of the magnet 
 رجلأ ٖٓ اُوطت اُشٔب٢ُ ُِٔـ٘بؽ٤ٌ ٝر٘ز٢ٜ ػ٘ل اُوطت اُغ٘ٞث٢ ُِٔـ٘بؽ٤ٌ

They end at the surfaces of charged 

objects and do not penetrate them 
 ر٘ز٢ٜ ػ٘ل أٍطؼ الأعَبّ أُشؾٞٗخ ٝلا رقزوهٜب

They are denser near the poles and far 

separated as they move away from them 
 رٌٕٞ أًضو ًضبكخ ثبُووة ٖٓ اُوطج٤ٖ ٝرزجبػل ًِٔب اثزؼلد ػٜ٘ٔب

 

 

 



 

 

 64 

64 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

Lesson (2) 

each of the following Write the scientific term for-1 
From the beginning of the lesson until the electric field  

 (1)A natural rock that has the ability to attract objects made of iron.(                   ) 

 (2) Materials that are attracted to a magnet.(                       ) 

 (3) Materials that are not attracted to a magnet. .(                       ) 

 (4) An old tool used to determine the four main geographical directions of the 

Earth.(                       ) 

(5) The geographical pole of the Earth that the north pole of a freely-suspended 

magnet points to .(                       ) 
From the law of attraction and repulsion until the end of the lesson 

 (6) Like magnetic poles repel, and unlike magnetic poles attract .(                      ) 

 (7) The region of space around a magnet where the effect of its magnetic force 

appears in it .(                       ) 

 (8) Imaginary Ines that represent the force of the magnetic field .(                       ) 

 (9) The mutual magnetic force between a magnet and a magnetic material within 

Its field  .(                       ) 

Complete the following statements;-2 
From the beginning of the lesson until the law of attraction and repulsion 

 (1) The industrial magnets have the shapes of a ………or a horse shoe or a……. 

 (2) ………can be separated from a mixture of iron filings and sand by using… 

 (3) When a magnet is brought close to pieces of nickel and aluminum, ………… is 

attracted to the magnet, while is ………….not attracted to it is 

 (4) The magnetic needle of the ………….tool is placed inside a box made of copper 

or………… 

 (5) The north pole of a magnet is symbolized by the letter…………. while the 

South Pole is symbolized by the letter …………. 

 (6) Metallic materials are divided according to their attraction to magnets into 

materials and ………..materials. 

 (7) Forensic and criminal Investigation experts use ………fillings and a……… 

brush to reveal the unclear fingerprints. .  

(8) When a magnet is suspended freely, its south pole points to the geographical 

………….pole of the Earth. 
From the law of attraction and repulsion until the end of the lesson 

 (9) An….......... force arises between the north pole of a magnet and the south pole 

of another magnet, while a………… force arises between the south pole of a magnet 

and the south pole of another magnet. 

 (10) Magnetic field lines start from the ……..pole and end at the…….. pole. 
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(11) …………field lines end at the metallic surfaces, while ………..field lines 

penetrate delicate surfaces.  

 (12) The region of space around a positive charge where its effect appears in it is 

called …………while the region of space around a magnet where the effect of its 

magnetic force appears in it is called……….. 

 (13) When two positive charges are brought close to each other, a force of 

………….arises between them, while when the north pole of one magnet is brought 

close to the south pole of another magnet, …………occurs 

Choose the correct answer:-3 
From the beginning of the lesson until the law of attraction and repulsion 

ollowing industrial magnets, except(1) All the f  

a. lodestone     b. horse shoe magnet.    c. magnetic needle.      d. bar magnet. 
(2) The opposite figure shows the division of a magnet  

into three parts X, Y and Z  

these Which of the following represents the poles of 

parts? 

 

 

 

 
(3) All the following metals are attracted to a magnet, except 

a. Iron        b. nickel             c. cobalt          d. aluminum 
(4) When a magnet is brought close to a mixture containing the filings of each of  

minum and cobalt, the materials that are attracted to the magnet silver, copper, iron, alu

are 

a. iron only.                          b. silver and copper only. 

c. iron arid cobalt only        d. aluminum and silver only. 
ar (5) The opposite figure represents two magnets, one Is a b 

shaped, when these magnets are -magnet and the other is u

brought close to some pins, their attraction becomes the strongest 

at the points 

a. A and B     b. C and D          c. Band D        d. A and C 
(6) The south pole of a compass needle points to  

a. The geographical east pole of the earth.  

b. The geographical north pole of the earth. 

c. The geographical west pole of the earth. 

d. The geographical south pole of the earth. 
From the law of attraction and repulsion until the end of the lesson 

suspended magnets.-(7) The opposite figure represents two freely  

Which of the following represents the type of the poles (X) and (Y)? 

a. (X): North, (Y): North         b. (X) North, (Y) South 
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c. (X): South, (Y): South         d. (X) North, (Y) West 
he poles of two magnets attract each other when brought close (8) T

together, as shown in the opposite figure. 

Which of the following represents the type of poles of the magnets? 

Choices Pole (A) Pole (B) Pole (C) Pole (D) 

a North North South South 

b North South North North 

c North South South North 

d North South North South 
(9) Which of the following shapes represents correctly the magnetic field lines between  

two magnetic poles? 

  

 

 

 
(10) When a magnet is brought close to a place of cobalt  

a. an attractive force arises between them,  

b. a repulsive force arises between them 

c. both an attractive and a repulsive forces arise between them. 

d. no force arises between them. 
except that they  (11) All the following describe both electric and magnetic field lines, 

are 

a. imaginary        b. flexible       c. do not intersect.    D. crowd at the poles 

Mark(√) or (x) for each statement, with correction:-4  
From the beginning of the lesson until the law of attraction and repulsion 

 (1) Metal paper clips are attracted to the magnet. (    ) 

 (2) The density of iron fillings is the greatest at the middle of the magnet (    ) 

 (3) When a magnet is divided into several parts, each part becomes a new 

magnet with a north and a south poles (    ) 

 (4) Magnetic forces increase closer to the poles of the magnet. (    )  

(5) The compass box is made of plastic so that it does not affect the direction of 

the magnetic needle    (    ) 
essonFrom the law of attraction and repulsion until the end of the l 

 (6) The north pole of a magnet attracts the north pole of another magnet (    ) 

 (7) A repulsive force arises between a magnet and some materials. (    ) 

 (8) Electric field lines art from the positive charge, while magnetic field lines 

start from the pole of the magnet (    ) 

 (9) Magnetic field lines extend between two negative electric charges. (    ) 

 (10) The compass needle is deflected when a magnet is brought close to it  (    ) 
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What is meant by:-5 
 (1) Magnetic materials. 

 (2) Non-magnetic materials. 

 (3) The law of attraction and repulsion in magnetism..  

 (4) Magnetic field. 

 (5) Magnetic field lines. 

Give reasons of each of the following-6 
From the beginning of the lessen until the law of attraction and repulsion 

 (1) Both iron and steel are magnetic materials. 

 (2) Copper and gold are non-magnetic materials. 

 (3) Not all metals are magnetic materials 

 (4) Forensic experts use a magnetic brush and iron fillings to reveal the unclear 

fingerprints 

 (5) The density of iron filings increases at the poles of the magnet. 

 (6) A magnet always takes a certain direction when it is suspended freely. 

 (7) The magnetic needle of a compass is placed inside a copper box. 

 (8) The compass box is not made of Iron. 
ttraction and repulsion until the end of the lessonFrom the law of a 

 (9) A moving magnet below a glass plate can move the pins placed on it. 

 (10) Electric field lines and magnetic field lines are similar in some properties. 

 (11) The mutual force between two like charges is similar to the mutual force 

between two like poles of magnets. 

Compare between each of the following:-7 
 (1) Electric field and magnetic field. 

 (2) Electric field lines and magnetic field lines. 

What happens when:-8 
until the law of attraction and repulsionFrom the beginning of the lesson  

 (1) A magnet is divided into several parts 

 (2) A magnet is brought close to a mixture of gold and steel fillings 

 (3) A magnetic brush is brought close to iron filings and then passed over a 

surface with unclear fingerprints. 

 (4) A magnet is dipped in nickel filings 

 (5) A bar magnet is suspended freely, 

 (6) An aluminum rod is brought close to a stable computer  
From the law of attraction and repulsion until the end of the lesson 

 (7) The south pole of a magnet is brought close to that pole of another freely-

suspended magnet 

(8) The north pole of a magnet is brought close to that pole of another freely-

suspended magnet 
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Lesson (3) Gravitational force 
Classification of the Forces 

Types of forces 

  Field Forces Contact Forces 

The objects found within their fields)  (They do not have fields) 

such as 

-Electrostatic forces (Static electricity) 

-Magnetic forces 

-Gravitational forces 

such as 

-Collision forces 

-Friction forces 

-Elasticity forces 

G.R. Gravitational, electric and magnetic forces have fields, while frictional 

forces do not. 
 .اُوٟٞ اُغبمث٤خ ٝاٌُٜوثبئ٤خ ٝأُـ٘بؽ٤َ٤خ ُٜب ٓغبلاد، ث٤٘ٔب هٟٞ الاؽزٌبى لا

Because gravitational, electric and magnetic forces act on objects at a distance 

without contact, while frictional forces are considered contact forces. 
رإصو ػ٠ِ الأعَبّ ػ٠ِ َٓبكخ كٕٝ رلآٌ، ك٢ ؽ٤ٖ  لإٔ اُوٟٞ اُغبمث٤خ ٝاٌُٜوثبئ٤خ ٝأُـ٘بؽ٤َ٤خ

 .رؼزجو هٟٞ الاؽزٌبى هٟٞ رلآٌ

  Gravitational Forcesهٟٞ اُغبمث٤خ
Isaac Newton Discovered that all objects attract each other   
 اًزشق ئٍؾبم ٤ٗٞرٖ إٔ ع٤ٔغ الأعَبّ رغنة ثؼؼٜب اُجؼغ،

The unit of force (Newton) was named after him 
 ٤ٍٔذ ٝؽلح اُوٞح )٤ٗٞرٖ( ثبٍٔٚ

►The Earth's gravitational force causes all objects to fall downwards in 

the direction of the Earth's center. 
 رزَجت هٞح عبمث٤خ الأهع ك٢ ٍوٞؽ ع٤ٔغ الأعَبّ ئ٠ُ الأٍلَ ك٢ ارغبٙ ٓوًي الأهع
►The effect of Earth's gravitational force on material objects within the 

space surrounding the Earth is referred to as the Earth's gravitational field. 
 ٣شُبه ئ٠ُ رأص٤و هٞح عبمث٤خ الأهع ػ٠ِ الأعَبّ أُبك٣خ كافَ اُلؼبء أُؾ٤ؾ ثبلأهع ثبٍْ ٓغبٍ عبمث٤خ الأهع

The Earth's gravitational force is represented by 

lines called Earth's gravitational field lines, 

which indicate the direction of the gravitational 

force acting on an object placed in its field. 
هٞح اُغبمث٤خ الأهػ٤خ ٓٔضِخ ثقطٞؽ ر٠َٔ فطٞؽ ٓغبٍ اُغبمث٤خ الأهػ٤خ، ٝاُز٢ 

ئ٠ُ ارغبٙ هٞح اُغبمث٤خ أُإصوح ػ٠ِ عَْ ٓٞػٞع ك٢ ٓغبُٜب رش٤و . 

Earth's Gravitational Force  

Pulls (attracts) all objects downward towards the 

center of the Earth. 
 .هٞح اُغبمث٤خ الأهػ٤خ رَؾت )رغنة( ع٤ٔغ الأعَبّ ئ٠ُ الأٍلَ ثبرغبٙ ٓوًي الأهع

 

Lesson (3) Gravitational force 

 Gravitational Forces هٟٞ اُغبمث٤خ
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Earth's Gravitational Field,،ٓغبٍ اُغبمث٤خ الأهػ٤خ  

The space in which the Earth's gravitational force affects material objects, with 

an attraction force towards the center of the Earth. 
 .اُلؼبء اُن١ رإصو ك٤ٚ هٞح اُغبمث٤خ الأهػ٤خ ػ٠ِ الأعَبّ أُبك٣خ، ثوٞح عنة ثبرغبٙ ٓوًي الأهع

Earth's Gravitational Field Lines فطٞؽ ٓغبٍ اُغبمث٤خ الأهػ٤خ   

Lines that represent Earth's gravitational force   فطٞؽ رٔضَ هٞح اُغبمث٤خ الأهػ٤خ  . 

Gravitational force, This mutual attraction force (F) depends on: 
 :ٛنٙ ػ٠ِ (F) رٞعل هٞح اُغبمث٤خ ث٤ٖ أ١ ع٤َٖٔ ٓبك٤٣ٖ، ٝرؼزٔل هٞح اُغنة أُزجبكُخ

of The Two Objects The Masses 
 ًزِزب اُغ٤َٖٔ

The Distance Between The Centers 

Of The Two Objects أَُبكخ ث٤ٖ ٓوًي١ اُغ٤َٖٔ    

 

 

 
 

By increase the mass attraction Force 

increase ثي٣بكح اٌُزِخ ريكاك هٞح اُغنة   

The attraction Force in greater mass 

Is larger than smaller mass 
  هٞح اُغنة ك٢ اٌُزِخ الأًجو رٌٕٞ أًجو ٖٓ اٌُزِخ الأطـو

By decrease the distance  attraction 

Force increase ث٘وظبٕ أَُبكخ ريكاك هٞح اُغنة    

The attraction Force in in smaller 

distance Is larger than larger distance   
 هٞح اُغنة ك٢ أَُبكخ الأطـو رٌٕٞ أًجو ٖٓ أَُبكخ الأًجو

, acting on each of Gravitational Force is a mutual force between two objects

opposite directionsbut in  equal magnitudethe two objects by  
 هٞح اُغبمث٤خ ٢ٛ هٞح ٓزجبكُخ ث٤ٖ ع٤َٖٔ، رإصو ػ٠ِ ًَ ٖٓ اُغ٤َٖٔ ث٘لٌ أُولاه ٌُٖٝ ك٢ ارغب٤ٖٛ ٓزؼب٤ًَٖ

 of compared to other forces weak The Gravitational force is  

 ػؼ٤لخ ٓوبهٗخ ثبُوٟٞ الأفوٟ. هٞح اُغبمث٤خ

  Gravitational force is Responsible forهٞح اُغبمث٤خ ٢ٛ أَُإُٝخ ػٖ
 

 

 

 

 

 

 

 

A 

 

 

 

 

1-The stability of the Objects, 

Rainfall and All the objects 

falling towards the Earth  
ٝٛطٍٞ الأٓطبه ٝع٤ٔغ الأعَبّ  صجبد الأعَبّ

 اَُبهطخ ٗؾٞ الأهع

2- The Occurrence of the 

Phenomenon of Tides 

(Tidal phenomenon) 
 ؽلٝس ظبٛوح أُل ٝاُغيه

 

4-Orbital motion 
 اُؾوًخ أُلاه٣خ

3-The Phenomenon of 

black Holes 
 ظبٛوح اُضوٞة اَُٞكاء

Earth's gravity keeps the stability and the positions of the objects on its surface 
 رؾبكع عبمث٤خ الأهع ػ٠ِ اٍزوواه ٝٓٞاػغ الأعَبّ ػ٠ِ ٍطؾٜب

 

Earth's Gravitational Field, اُغبمث٤خ الأهػ٤خ، ٓغبٍ   
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Tidal Phenomenon ظبٛوح أُل ٝاُغيه    

due to the gravitational attraction force between the Moon and  Occurs

causing periodic changes in elevation and recession of water in the , Earth

seas and oceans  
رؾلس ثَجت هٞح اُغنة اُغبمث٢ ث٤ٖ اُؤو ٝالأهع، ٓٔب ٣َجت رـ٤واد كٝه٣خ ك٢ اهرلبع 

 ٝاٗؾَبه ا٤ُٔبٙ ك٢ اُجؾبه ٝأُؾ٤طبد.

The Tidal Phenomenon in the Bay of Fundy in Canada,  

 
 

 

 

 

 

 

 

Tides in the Bay of Fundy 

 

Characteristics of Tides فظبئض أُل ٝاُغيه   

)Once Every 12 HoursTides Occur Periodically and Regularly (-1 
ٍبػخ( ٣12ؾلس أُل ٝاُغيه ثشٌَ كٝه١ ٝٓ٘زظْ )ٓوح ًَ     

when the Moon is Either New Tides are at their peak highest elevation of water waves) -2

Moon or Full Moon 
ًَ ٣ظَ أُل ٝاُغيه ئ٠ُ مهٝرٚ )أػ٠ِ اهرلبع ُٔٞعبد ا٤ُٔبٙ(  -2 )ثله(ػ٘لٓب ٣ٌٕٞ اُؤو ئٓب ٓؾبهًب أٝ ٌٓزٔ  

Importance of Tides أ٤ٔٛخ أُل ٝاُغيه   

  as a source of renewable energy generate electricityUsed to -1 
   ُز٤ُٞل اٌُٜوثبء ًٔظله ُِطبهخ أُزغلكح ٣َزقلّ

(Such as   eanse Water BodiesNaturally Used to Cl-2

from impuritiesthe Oceans and the seas)  
  ٣َزقلّ ثشٌَ ؽج٤ؼ٢ ُزط٤ٜو أَُطؾبد أُبئ٤خ )ٓضَ أُؾ٤طبد ٝاُجؾبه( ٖٓ اُشٞائت

  The role of Gravity in Black Holesكٝه اُغبمث٤خ ك٢ اُضوٞة اَُٞكاء

In the early 20
th
 Century, The Scientists Discovered Regions 

in Space with great Gravity, so that even light cannot escape 

from them  
 ٣َزط٤غ الإكلاد ٜٓ٘ب ك٢ أٝائَ اُووٕ اُؼشو٣ٖ اًزشق اُؼِٔبء ٓ٘بؽن ك٢ اُلؼبء ماد عبمث٤خ ٛبئِخ، ؽز٠ إٔ اُؼٞء لا

Regions in Space Formed due to the collapse of a massive star Black Holes 

at the end of its life 
 ٓ٘بؽن ك٢ اُلؼبء رزشٌَ ٗز٤غخ ا٤ٜٗبه ٗغْ ػقْ ك٢ ٜٗب٣خ ػٔوٙ اُضوٞة اَُٞكاء

  ionThe Role of Gravity in Orbital Motكٝه اُغبمث٤خ ك٢ اُؾوًخ أُلاه٣خ

Tidal Phenomenon ظبٛوح أُل ٝاُغيه    
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gravitational attraction force between any object moving in a There is a 

(orbiting this central  curved path in space around another central object

object).  
 َْ أُوًي١(.رٞعل هٞح عنة عبمثخ ث٤ٖ أ١ عَْ ٣زؾوى ك٢ َٓبه ٓ٘ؾ٢٘ ك٢ اُلؼبء ؽٍٞ عَْ ٓوًي١ آفو )٣لٝه ؽٍٞ ٛنا اُغ

The Orbital Motion  اُؾوًخ أُلاه٣خ   

in a curved The rotation of any object in space around another central body 

path due to the gravitational attraction force between them  
  اُغبمث٢ ث٤ٜ٘ٔب. كٝهإ أ١ عَْ ك٢ اُلؼبء ؽٍٞ عَْ ٓوًي١ آفو ك٢ َٓبه ٓ٘ؾ٢٘ ثَجت هٞح اُغنة

Examples of Orbital Motion 

 

 

 

 

  

 

 

 

 

forces gravitational The forces magneticThe  forces electricThe  

A mass of one object 

he mass of another taffects 

at a distance object 

A magnetic pole 

another affects 

at a magnetic pole 

distance 

An electric charge affects 

another electric charge on 

at a distance 

forces attractiveOnly   attractiveCan be either 

forces repulsiveor  

or  attractiveCan be either 

forces repulsive 

Represented by 

gravitational field lines 

Represented by 

lines magnetic field 

electrical Represented by 

lines field 

The Relation between Weight and Gravity  

The Weight The Mass 

The gravitational force that 

earth exerts on the object 

The amount of matter an 

object contains 

(Newton meter), spring balance  measured by using theThe weight 

the data was recorded in the following table 

4 3 2 1 Mass (kg) 

40 30 20 10 Weight (N) 
 

The motion of the moon around the 

Earth 

The motion of the Earth around the Sun 

 

The motion of the satellites around 

the Earth (Depends on earth's 

gravitational force 
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  increases massas its  increasesof an object  The weight  

 ٣يكاك ٝىٕ اُغَْ ًِٔب ىاكد ًزِزٚ

field intensity (g) Gravitational ×(m) Mass =(w)  Weight 
 (gشلح أُغبٍ اُغبمث٢ )( × m( = اٌُزِخ )wاُٞىٕ )

 Earth's surface is 20 NThe weight of an object( What is meant by  
 ٤ٗٞرٖ 20ٓب أُوظٞك ثٞىٕ اُغَْ )ٍطؼ الأهع 

that earth exerts on the  the gravitational forceThis means that 

equals 20 Nobject  
 ٤ٗٞرٖ 20اُز٢ رٔبهٍٜب الأهع ػ٠ِ اُغَْ رَب١ٝ  ٛنا ٣ؼ٢٘ إٔ هٞح اُغبمث٤خ

the weight of an object whose mass equals 50 kg on Calculate 

the Earth's surface, (Given that the Earth's gravitational field 

intensity = 10 N/kg) 

Weight (w) = Mass (m) x Gravitational field Answer 

intensity (g)  =50x10=500 N 
 problem Unsolved ؽِٜب ث٘لٌ اُطو٣وخ

on the 245 N the mass of an object its weight is  Calculate

Earth's surface, knowing that the Earth's gravitational field 

N/kg 10intensity =  

                     
      

     
 

      

     
 

The mass of an object remains constant and does not change from one G.R -1

place to another, while the weight of an object changes from one place to 

another.  
 ًزِخ اُغَْ رجو٠ صبثزخ لا رزـ٤و ٖٓ ٌٓبٕ ئ٠ُ آفو، ث٤٘ٔب ٝىٕ اُغَْ ٣زـ٤و ٖٓ ٌٓبٕ ئ٠ُ آفو

, does not change quantity constants the amount of matter is a i the massBecause  

due to the difference in the gravitational field  changes the weightwhile 

intensity  
 لإٔ ًزِخ ٢ٛ ٤ًٔخ أُبكح اُز٢ ٣ؾز٣ٜٞب، ٢ٛٝ ٤ًٔخ صبثزخ لا رزـ٤و، ث٤٘ٔب ٝىٕ اُغَْ ٣زـ٤و ثَجت افزلاف شلح ٓغبٍ اُغبمث٤خ 

  

 

 
 

 
  The Earth's gravitational pull on objects is G.R  -2

greater than the moon's gravitational pull on them. ?  
   هٞح عبمث٤خ الأهع ػ٠ِ الأعَبّ أًجو ٖٓ هٞح عبمث٤خ اُؤو ػ٤ِٜب. -2

Because the gravitational field intensity of the 

moon at its surface is(
 

  
)that of Earth's 

gravitational field intensity at its surface  
 عبمث٤خ الأهع ػ٠ِ ٍطؾٚلإٔ شلح ٓغبٍ عبمث٤خ اُؤو ػ٠ِ ٍطؾٚ رَب١ٝ شلح ٓغبٍ 

   

W=? 

g=10 N/kg 

m=50 kg  
 

W=.. 

g=….. N/kg 

m=…. kg  
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The Earth's gravitational field intensity  

 move awayas you  Decreases

) from the Earth's center (by upwards(

ascending above the Earth's surface) 
   ٣ز٘بهض ًِٔب اثزؼلد )ئ٠ُ أػ٠ِ( ػٖ ٓوًي الأهع )ثبُظؼٞك كٞم ٍطؼ الأهع(

 closeras you move  Increases

) to the Earth's center (by downwards(

descending towards the Earth's surface) 
 ٣يكاك ًِٔب اهزوثذ )ئ٠ُ أٍلَ( ٖٓ ٓوًي الأهع )ثبُ٘يٍٝ ٗؾٞ ٍطؼ الأهع(

The weight of an object in outer space becomes zero G.R (1) 

Because there is no gravity the force of gravity is zero 
 لأٗٚ لا ٣ٞعل عبمث٤خ هٞح اُغبمث٤خ ٣َب١ٝ طلوًا ( ٣ظجؼ ٝىٕ اُغَْ ك٢ اُلؼبء اُقبهع٢ طلوًا1ط.ه )

The weight of an object changes from one planet to anotherG.R (2)  

Because the gravitational field intensity changes from one planet to another 
 لإٔ شلح ٓغبٍ اُغبمث٤خ رزـ٤و ٖٓ ًًٞت ئ٠ُ آفو ( ٣زـ٤و ٝىٕ اُغَْ ٖٓ ًًٞت ئ٠ُ آفو1ط.ه )

Compare between? Mass and weight 

Weight (w) Mass (m)   P.O.C 

The gravitational force that 

earth exerts on the object 

The amount of matter the 

object contains 

Definition 

 

Newtons (N) kilograms (kg) Measuring unit 

          
 

 
 

Mathematical law 

Its magnitude changes with 

changing body's position 

from one place to another  

Its magnitude does not 

change with changing 

object's position remains 

constant 

Change in 

magnitude with 

changing object's 

position 

The mass of an object on the moon's surface is 30 kg, Calculate its weight on 

(1) The earth's surface 

 (2) The moon's surface (Knowing that the Earth's gravitational field intensity = 10 N/kg) 

  Earth's gravitational field intensity (g)(1) Weight (w) = Mass (m) x   Answer 

= 30x10=300 N 

x Earth's gravitational field intensity
 

  
=Moon's gravitational field intensity  

Weight of the body on x 
 

  
= Weight of the object on Moon's surface

Earth's surface  

=
 

  
x 300 = 50 N 
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)3) Lesson (2Unit ( 

Write the scientific term for each of the following-1 
Classification of Forces 

1-Forces that act on objects when they are in contact with each other 

2-Forces that act on objects within their field at a certain distance without 

contact 

3-The force that pulls (attracts) all objects downward towards the Earth's 

center 

4-The space in which the Earth's gravitational force affects material objects 

with an attraction force towards the Earth's center 

5-The force which is responsible for the stability of the objects and rainfall 

on the surface of the earth 

6-Lines that represent the Earth's gravitational force  

7-A natural phenomenon that occurs due to the gravitational force between 

the moon and the Earth 

8-Regions in the space formed due to the collapse of a massive star at the 

end of its life 

9-Regions in the space with immense gravity, So that even light cannot 

escape from them 

10-The rotation of any object in space around another central object in a 

curved path due to the gravitational attraction force between them 
The Relation Between Weight and Gravity 

11-The amount of matter an object contains 

12-The gravitational force that Earth exerts on the object 

Complete the following sentences -2 
Classification of Forces 

1-Forces acting on objects are generally classified Into …..and …..forces 

2-Both…….,………. and……….. are contact forces 

3-Friction forces are ………….forces, while gravitational force is …….. 

force 

4-The scientist discovered that all material objects in the universe attract 

each other, and in recognition of his contributions, the unit of force……… 

was named after him.  

5-The mutual gravitational forces between any two material objects depend 

on bath …………….and……. 

6-The gravitational force between two objects acts on each of the two 

objects by equal ……….but in………. directions 
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7-Tides are at their peak when the moon is…….. or……….. 

8-Tides are used to generate ………. as a ………..energy source 

9-An example of orbital motion is the movement of………..around …….  

10- Black holes in the space are characterized by immense ………… that 

even …………cannot escape from them 

11-The weakest field force in any atom is the gravitational force between 

……….and………. 
Weight and Gravity betweenThe Relation  

12-The…….. of an objects does not change from one place to another, 

while the ……….of an objects changes from one place to another 

13-Mass is measured in ……….while weight is measured in………. 

14-The weights of objects become zero in ………while their ………. 

remains constant  

Choose the correct answer-3 
fication of ForcesClassi 

Which of the following forces are field forces-1 

a. Magnetic and electrostatic forces       b. Elasticity and collision forces 

c. Gravitational and friction forces        d. Magnetic and elasticity forces 
jects downward towards the Earth's center is a (an)…. The force that attracts all ob-2

force 

a. contact       b. field             c. electrostatic      d. magnetic 
Which of the following figures represents Earth's gravitational field lines-3 

  

 

 

 

 

 
objects decreases asThe gravitational force between two -4 

a. their masses decrease and the distance between their centers Increases 

b. their masses increase and the distance between their centers decreases 

c. their masses increase and the distance between their centers increases 

d. their masses decrease and the distance between their centers decreases 
Which of the following figures represents the direction of the mutual force between -5

two material objects 
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All the following describe the importance of gravitational force, except that it is -6 

responsible for 

a. stability of the objects on Earth's surface 

b. causing rainfall on the Earth's surface 

c. causing the phenomenon of tides 

d. reducing the friction between two objects  
The phenomenon of tides occurs……. daily-7 

a. once       b. twice       c. three times           d. four times 
The phenomenon of tides is a result of the gravitational force between-8 

a. the Earth and the moon              b. the Earth and the Sun 

c. the Sun and the moon                 d. the Earth and water 
Black holes in the space are usually formed when -9 

a. a massive star collapses at the end of its life  

b. a planet expands at the beginning of its life 

c.  a massive star freezes at the end of its life  

d. a planet collapses at the end of its life  
atom 

7
Li3Which of the following scientific facts applies to the field forces of -10 

a. There are repulsive electrostatic forces between the nucleus and the electrons 

b. There are attractive electrostatic forces among the three electrons 

c. There are gravitational forces between the nucleus and the electrons, which are 

very weak 

d. There are gravitational forces between the nucleus and the electrons, which are 

very strong  
following choices describes the gravitational force and the Which of the -11

contact material objects, both charged with -electrostatic forces between two non

positive charges 

Electrostatic forces Gravitational force Choices 

Attraction Attraction a 

Repulsion Repulsion b 

Attraction Repulsion c 

Repulsion Attraction d 
The Relation Between Weight and Gravity 

……. its massThe weight of an object on Earth's surface is always-12 

a. less than       b. equal to       c. greater than           d. zer 
If an object's mass at Earth's surface is 10 kg, then its mass in outer space is -13 

a. 0       b. 10 kg       c. 100 kg          d. 0.1 kg        
What happens when the gravitational field intensity acting on an object increases -14 

a. Its weight increases and its mass decreases 

b. Its weight decreases and its mass increases 

c. Its weight increases only         d. Its weight decreases only 
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The gravitational field intensity of the moon equal-15 

a. 
 

  
 of the gravitational field intensity of the Sun  

b. 
 

  
of the gravitational field intensity of the Earth 

c. six times the gravitational field intensity of the Sun  

d. six times the gravitational field intensity of the Earth 
An object weighs 320 N at the surface of a planet and weighs 800 N at Earth's -16

surface  

What is the gravitational field intensity of this planet 

(knowing that the Earth's gravitational field intensity = 10 N/kg) 

a. 4 N/kg       b. 10 N/kg       c. 32 N/kg          d. 480 N/kg        

Give one example for each of the following -4 
1-Contact forces                       

2-Field forces 

3-Orbital motion  

Choose from column (B) what suit It in column (A)-5 
(B) (A) 

a. Unit of force measurement 1-Kilogram 

b. Unit of distance measurement 2-Newton/kg 

c. Unit of electric charge measurement 3-Newton 

d. Unit of gravitational field intensity measurement 4-Coulomb 

e. Unit of mass measurement  

Mark() next to the correct statement, and correct the incorrect one-6 
Classification of Forces 

1-Elasticity forces are field forces, while collision forces are contact forces(  ) 

2-Gravitational force exists between the Earth and material objects on its surface 

only (  ) 

3-Tides occur once every 24 hours(  )  

4-Tides are at their peak when the moon is in the crescent phase (  )  
GravityThe Relation Between Weight and  

5-The larger the mass of an object, the greater its weight  

6-The moon's gravitational pull on an object is greater than Earth's pull on it(  )  

7-An object weight increases as it rises above Earth's surface (  ) 

8-An object whose mass is 50 kg weighs 100 N at Earth's surface  (  )  

9-An object weight on the moon is greater than its weight on Earth (  ) 

10-An object weight on Earth differs from its weight on Jupiter (  )  
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Correct the underlined words-7 
Classification of Forces 

1-The force that acts on a skier causing him to descend from the top of a sand 

the friction force with the fine sanddune towards the Earth is  

surfaceThe direction of Earth's gravitational force is towards Earth's -2 

3-The gravitational force between two spherical objects acts with the same 

same direction magnitude on both objects in the  

daily, four times Tides occur in the Bay of Fundy, in Canada-4 

at the  freezesBlack holes in the space are usually formed when a massive star -5

end of its life 

occurs due to the gravitational force between an object orbiting in a tion Spiral mo-6

curved path in space around another central object 
The Relation Between Weight and Gravity 

7-The moon's gravitational pull on an object at its surface is six times Earth's 

gravitational pull on it at Earth's surface 

 its massAn object weight changes from one planet to another due to changes in -8 

its weight at the top of it equalsAn object weight at the base of a mountain -9 

Mention one Importance of each of the following-8 
1-Earth's gravitational force 

2-The gravitational attraction between the moon and the earth 

3-Phenomenon of tides 

4-Spring balance (Newton meter) 

Give reasons for each the following -9 
Classification of Forces 

fields, while friction forces do  Gravitational, electrostatic and magnetic forces have-1

not 

…………………………………………………………………………………… 

Collision forces are contact forces, while Earth's gravitational force is a field force -2 

…………………………………………………………………………………… 

EarthThe rainfall and the falling of the objects towards the -3 

…………………………………………………………………………………… 

The occurrence of tides phenomenon in the seas and oceans-4 

…………………………………………………………………………………… 

The state of the sea differs when the moon is in the crescent phase compared to its -5

n phasesstate during the new moon and full moo 

…………………………………………………………………………………… 

The formation of black holes in the space-6 

…………………………………………………………………………………… 

The moon's orbital motion around the earth-7 

…………………………………………………………………………………… 
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The Relation Between Weight and Gravity 

mass differs from the concept of weightThe concept of  -8 

…………………………………………………………………………………… 

An object's mass does not change from one place to another, while its weight -9

changes from one place to another 

…………………………………………………………………………………… 

less than its weight on EarthAn object's weight on the Moon is -10 

…………………………………………………………………………………… 

An object's weight decreases as we move away from Earth's surface-11 

…………………………………………………………………………………… 

An object's weight becomes zero in outer space-12 

…………………………………………………………………………………… 

ect's weight changes from one planet to another13An obj 

  …………………………………………………………………………………… 

An object's weight on Earth's surface is always greater than its mass-14 

…………………………………………………………………………………… 
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Unit (3) Living Organisms,  

Their Structure and Processes 

Lesson (1)  Cells and Life 

 
 in Living Organisms Functionand  Structureas The Basic Unit of The Cell  

 

 

 

 

 

 

 

 

 

 

 

is the basic unit of  The atom

matterstructure and function of  
 اُنهح ٢ٛ اُٞؽلح الأٍب٤ٍخ ُِج٤٘خ ٝاُٞظ٤لخ ُِٔبكح

 

 

 

 

  The cellاُق٤ِخ

It is the basic unit of structure and function in any living organism 
 ٝاُٞظ٤لخ ك٢ أ١ ًبئٖ ؽ٢ٛ٢ اُٞؽلح الأٍب٤ٍخ ُِج٤٘خ 

Classification of Living Organisms 
 رظ٤٘ق اٌُبئ٘بد اُؾ٤خ

based on their The arrangement of living organisms into groups Classification 
similarities and facilitates their study and identification 

 ً اُزشبثٚ ث٤ٜ٘ب ٝر٤ََٜ كهاٍزٜب ٝرؾل٣ل ٣ٞٛزٜبرور٤ت اٌُبئ٘بد اُؾ٤خ ك٢ ٓغٔٞػبد ػ٠ِ أٍب

    Classified according toLiving Organismsرظ٤٘ق اٌُبئ٘بد اُؾ٤خ ؽَت

Structure of the nucleus The number of cells 

Eukaryotes Prokaryotes  cellularMulti cellular Uni 

 

 

 

Tissues  Organs  Systems  The body  
form Similar 

Cells 

form 
 

form form 
 

Lesson (1)  Cells and Life 
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 Unicellular and Multicellular Organisms First 

Unicellular Organisms-1 
-Their body consists of a single cell, so they are 

called unicellular organisms  
 ر٠َٔ ًبئ٘بد ٝؽ٤لح اُق٤ِخ٣زٌٕٞ عَٜٔب ٖٓ ف٤ِخ ٝاؽلح، ُنُي  -  

-Unspecialized, meaning that the cell performs all 

vital processes necessary for life 
 ؿ٤و ٓزقظظخ، أ١ إٔ اُق٤ِخ روّٞ ثغ٤ٔغ اُؼ٤ِٔبد اُؾ٣ٞ٤خ اُؼوٝه٣خ ُِؾ٤بح -

They cannot be seen by the naked eye, but can be observed 

under a light microscope, so called microscopic organisms  
 لا ٣ٌٖٔ هؤ٣زٜب ثبُؼ٤ٖ أُغوكح، ٌُٖٝ ٣ٌٖٔ ٓلاؽظزٜب رؾذ أُغٜو اُؼٞئ٢، ُنُي ر٠َٔ ًبئ٘بد ٓغٜو٣خ

Ex Yeast fungus Bacteria Euglena 

Protozoa such as Amoeba and Paramecium 

 

 

 
 

 

 

 classified as microscopic organisms?G.R. Bacteria, Amoeba and Paramecium are  
 رظُ٘ق اُجٌز٤و٣ب ٝالأ٤ٓجب ٝاُجوا٤َ٤ّٓٞ ػٖٔ اٌُبئ٘بد اُؾ٤خ أُغٜو٣خ،
Because they are unicellular organisms that cannot be seen by the naked eye,  

  ٝمُي لأٜٗب ًبئ٘بد ٝؽ٤لح اُق٤ِخ لا ٣ٌٖٔ هؤ٣زٜب ثبُؼ٤ٖ أُغوكح

 Multicellular Organisms -2اُؾ٤خ ٓزؼلكح اُقلا٣باٌُبئ٘بد -

  , so they are called multicellular organismsTheir body consist of many cells-1 
 ٣زٌٕٞ عَٜٔب ٖٓ اُؼل٣ل ٖٓ اُقلا٣ب ُنُي ر٠َٔ ثبٌُبئ٘بد ٓزؼلكح اُقلا٣ب  

in their shape and structure, meaning that they vary Their cells are differentiated-2 
 فلا٣بٛب ٓزٔب٣يح أ١ أٜٗب رقزِق ك٢ شٌِٜب ٝث٤٘زٜب -

  , meaning that each group of cells Their cells are specialized in their function-3

performs specific vital processes  
 ّ ثؼ٤ِٔبد ؽ٣ٞ٤خ ٓؾلكحفلا٣بٛب ٓزقظظخ ك٢ ٝظ٤لزٜب أ١ إٔ ًَ ٓغٔٞػخ ٖٓ اُقلا٣ب روٞ -*

 and can be seen by the naked eye  large in size -4ًج٤وح اُؾغْ ٣ٌٖٝٔ هؤ٣زٜب ثبُؼ٤ٖ أُغوكح

Animals Fungi, such as: Bread mold fungus and Mushroom fungus. Plants 

 

 
 

  

 

 

 

 

 

 

First Unicellular and Multicellular Organisms  
 



 

 

 82 

82 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

 .  differentiated and specialized?G.R. Human cells areاُقلا٣ب اُجشو٣خ ٓزٔب٣يح ٝٓزقظظخ

in their shape and structure, and specialized because each  differentBecause they 

group of cells performs specific vital processes  
 ح.، ٝٓزقظظخ لإٔ ًَ ٓغٔٞػخ ٖٓ اُقلا٣ب رإك١ ػ٤ِٔبد ؽ٣ٞ٤خ ٓؾلكٝرو٤ًجٜب ,لأٜٗب رقزِق ك٢ شٌِٜب    

Prokaryotes and Eukaryotes Second 

Eukaryotes 
 ؽو٤و٤بد اُ٘ٞاح

Prokaryotes 
 ا٤ُٝبد اُ٘ٞاح

Living organisms characterized by the following characteristics 

-They may be unicellular or multicellular 

- Their body is more complex 

- Relatively large in size 
surrounded in the call is  Their genetic material -

, separating it from the by a nuclear membrane

cytoplasm (True nucleus) 

- They contain many cell organelles 

-All are unicellular  

-Simple in structure 

- Relatively small in size 

e cell is in thTheir genetic material  -

and not  found in the cytoplasm

surrounded by a nuclear membrane 

- Many cell organelles are missing 

-Examples 

such as  Protozoa. Euglenaand  Yeast fungus-

Amoeba and Paramecium (unicellular 

organisms) Plants like beans and animals  

fungus  mushroom -fungus mold  readb - Fungi - 

BacteriaEx.  

G.R 

Euglena is classified as an eukaryote 

Because its genetic material is surrounded by 

a nuclear membrane, separating it from the 

cytoplasm 

G.R 

Bacteria are classified as prokaryotes 

Because their genetic material is 

found in the cytoplasm and not 

surrounded by a nuclear membrane 
The true nucleus is composed of  

-Nuclear membrane 

-Nucleolus 

-Nuclear fluid  

-Chromatin (The genetic material) 

  The structure of a bacterial cell (Prokaryote), a plant cell and an animal cell (Eukaryotes) 

 

: 
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From the previous table, we conclude that  

The bacterial, animal and plant cells all share the presence of 

Plasma membrane (cell membrane) – Cytoplasm- Ribosomes 
  ه٣جٍٞٞٓبد. -٤ٍزٞثلاىّ  -اُجٌز٤و٣خ ٝاُؾ٤ٞا٤ٗخ ٝاُ٘جبر٤خ ك٢ ٝعٞك: ؿشبء ثلاى٢ٓ )ؿشبء ف١ِٞ( رشزوى اُقلا٣ب 

The plant cell shares with the animal cell the presence of 

Plasma membrane (cell membrane)- Nucleus- Cytoplasm 
Vacuoles -Mitochondria  reticulum Ribosomes Endoplasmic -Golgi apparatusCell organelles,  

 -رٌثْطْهاخ -طٍتْتلاسم. عضٍاخ خلٌْح، هثل خِاس خْلدً  -ًْاج  -تشتزك الخلٍح الٌثاتٍح هع الخلٍح الحٍْاًٍح فً ّخْد: غشاء تلاسهً )غشاء خلْي( -

 فدْاخ عصارٌح. -هٍتْكًْذرٌا 

Large vacuole-Chloroplasts -Cell wall -The plant cell 
 كغٞح ػظبه٣خ. ًج٤وح -ثلاٍز٤لاد فؼواء -علاه ف١ِٞ. ٝعٞك  اُق٤ِخ اُ٘جبر٤خ:

Small vacuoles  -Centrosome The animal cell  
 كغٞاد ػظبه٣خ طـ٤وح. -ع٤َْ ٓوًي١  -اُق٤ِخ اُؾ٤ٞا٤ٗخ ٝعٞك 

Multicellular organisms Unicellular organisms  

Many  cells single (one) cell Body structure 

Specialized Unspecialized specialization 

Relatively large in size, and 

can be seen by the naked eye 

 

Microscopic, cannot be seen by 

the naked eye, but can be 

observed under a light 

microscope 

Size 

 

Eukaryotic Prokaryotic Nuclear structure 

- Plants    -Animals 

- Bread mold fungus  

-Mushroom fungus 

-Yeast fungus- Bacteria 

-Protozoa such as Amoeba and 

Paramecium-Euglena  

Examples 
 

Prokaryotes and Eukaryotes 

Eukaryotes Prokaryotes  

May be unicellular or multicellular All are unicellular Body structure 

More complex Simple structure Body complexity 

Relatively large in size Relatively small in size Size 

Surrounded by a nuclear membrane 

separating it from the cytoplasm 

 

In the cytoplasm, not 

surrounded by a 

nuclear membrane 

Genetic material 

Contain many organelles Many organelles are missing Cell organelles 

Fungi such as yeast fungus,  

bread mold fungus and mushroom fungus  

Protozoa such as Amoeba and 

Paramecium 

Euglena Plants. Animals 

Bacteria 

 

Examples 
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Stem Cells  اُقلا٣ب اُغنػ٤خ 

When you visit the pottery village in  

city, you will find various  Fustat
pottery artefacts created by the 

Egyptian artists from clay  
 ٍزغل اُؼل٣ل ٖٓ أُظ٘ٞػبد اُلقبه٣خ اُز٢ ط٘ؼٜب اُل٘بٕٗٞ أُظو٣ٕٞ ٖٓ اُط٤ٖ الفظطاطػ٘ل ى٣بهري ُوو٣خ اُلقبه ك٢ ٓل٣٘خ 

  Stem Cells اُقلا٣ب اُغنػ٤خ
differentiated cells that have the ability to be transformed and Un

of the body, that differentiated into all the differentiated cells 

perform a specialized functions  
 فلا٣ب ؿ٤و ٓزٔب٣يح ُٜب اُولهح ػ٠ِ اُزؾٍٞ ٝاُزٔب٣ي ئ٠ُ ع٤ٔغ اُقلا٣ب أُزٔب٣يح ك٢ اُغَْ، ٝاُز٢ روّٞ ثٞظبئق ٓزقظظخ

  Stem Cells in Humanاُقلا٣ب اُغنػ٤خ ك٢ الإَٗبٕ
Examples of some specialized cells resulting from the transformation of stem cells in 

human. 

 ٣ٞػؼ اُشٌَ أُوبثَ أٓضِخ ُجؼغ اُقلا٣ب أُزقظظخ اُ٘برغخ ػٖ رؾٍٞ اُقلا٣ب اُغنػ٤خ ك٢ الإَٗبٕ

 It's characteristics فظبئظٜب 

through division and produce more stem cellsTheir ability to renew themselves -1 
 ػ٠ِ رغل٣ل ٗلَٜب ٖٓ فلاٍ الاٗوَبّ ٝئٗزبط أُي٣ل ٖٓ اُقلا٣ب اُغنػ٤خ هلهرٜب -1

of cells found in the body Their ability to differentiate into specialized types -2 

 هلهرٜب ػ٠ِ اُزٔب٣ي ئ٠ُ أٗٞاع ٓزقظظخ ٖٓ اُقلا٣ب أُٞعٞكح ك٢ اُغَْ -2

The function of the cell differs depending on its structure. For example, the  Note

composition of muscular tissue from long muscle cells (fiber) allows it to 

perform the functions of contraction and relaxation  
 غخ اُؼؼ٤ِخ ٖٓ فلا٣ب ػؼ٤ِخ ؽ٣ِٞخ )أ٤ُبف( ٣َٔؼ ُٜب ثأكاء ٝظ٤لز٢ الاٗوجبع ٝالاٍزوفبء.رقزِق ٝظ٤لخ اُق٤ِخ ؽَت ث٤٘زٜب، كٔضلاً رو٤ًت الأَٗ

  Medical Applicationsاُزطج٤وبد اُطج٤خ   

1- Understanding of how diseases occur, by observing cell differentiation,  

 كْٜ ٤ًل٤خ ؽلٝس الأٓواع، ٖٓ فلاٍ ٓلاؽظخ رٔب٣ي اُقلا٣ب  

2-Generate healthy cells to replace cells infected by disease 
 ر٤ُٞل فلا٣ب ٤ٍِٔخ ُزؾَ ٓؾَ اُقلا٣ب أُظبثخ ثبُٔوع.

Test new drugs before use to determine their safety and effectiveness, where 

stem cells are grown in the laboratory and treated them with the tested drug 
 قزجو.افزجبه الأك٣ٝخ اُغل٣لح هجَ اٍزقلآٜب ُزؾل٣ل ٍلآزٜب ٝكؼب٤ُزٜب، ؽ٤ش ٣زْ ىهاػخ اُقلا٣ب اُغنػ٤خ ك٢ أُقزجو ٝٓؼبُغزٜب ثبُلٝاء أُ

 

 

 

 

 

 

 

 

 

 

 

 

 

  Stem Cells اُقلا٣ب اُغنػ٤خ
according to it, are 
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  )1) Lesson (3Unit ( 

Write the scientific term for each of the following-1 
of the lesson to just before prokaryotesFrom the beginning  

1-The smallest structural unit in the human body (………………..) 

2-The building units that are directly above tissues (………………..)  

3-The building units that precede organs (………………..) 

4-The classification of living organisms into groups based on their similarities and 

differences (………………..)  

5-Microorganisms whose bodies are made of a single, unspecialized cell and 

cannot be seen by the naked eye (………………..) 

6-Living organisms whose bodies are formed of differentiated and specialized cells 

(………………..)  

7-A device used to examine microorganisms (………………..) 
From prokaryotes until the end of the lesson 

8-Microorganisms whose genetic material is not surrounded by a nuclear 

membrane  (………………..)  

9-Living organisms with more complex bodies and whose genetic material is 

surrounded by a nuclear membrane (………………..) 

10-Cell organelles shared by both prokaryotic and eukaryotic cells(…….……..)  

11-A cellular structure found only in both bacterial and plant cells(……………..)  

12-Unique organelles found in plant cells only (………………..) 

13-A cell organelle that distinguishes an animal cells from a plant cells(…………..) 

14-A cell organelle that is larger in size in a plant cell compared to animal cell  

(………………..) 

15-Undifferentiated cells that have the ability to be transformed into differentiated 

cells, that perform specialized function(………………..)  

16-Undifferentiated cells with the ability to continuously renew themselves in 

human (………………..) 

answer Choose the correct -2 
From the beginning of the lesson to just before prokaryotes 

The body of a lion consists of a group of-1 

a. systems        b. organs           c. tissues           d. cells 
The heart is considered -2 

a. a cell        b. an organ     c. a tissues           d. a system 
The building units that form an organ are called …… -3 

a. systems        b. tissues           c. cells.        d. organelles          .  
The building units that form a tissue are called   ……. -4 

a. organelles          b. systems        c. cells.        d. organs      
Amoeba is distinguished from bacteria in that it is-5 

 a. eukaryote                                                     b. unicellular      
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c. can be seen under a light microscope             d. unspecialized 
   A cell that performs all vital processes is described as -6 

a. differentiated      b. undifferentiated        c. specialized       d. unspecialized 
All the following are classified as microorganisms, except -7 

a. Amoeba       b. Euglena         c. Paramecium         d. Bread mold fungus 
All the following organisms have specialized cells, except -8 

a. beans         b. yeast         c. corn            d. elephant 
From prokaryotes until the end of the lesson 

m characteristics of prokaryotes, except All the following fro-9 

a. most are unicellular        b. organisms simple in their structure  

c. relatively small in size  

d. their genetic material is not surrounded by a nuclear membrane  
most organelles in their cells Which of the following living organisms lack-10 

a. Amoeba        b. Euglena       c. Paramecium     d. Bacteria 
Yeast fungus and bread mold fungus share the characteristic that both are -11 

a. eukaryote     b. unicellular         c. prokaryote         d. relatively large in size 
All the following living organisms, their genetic material surrounded by a nuclear -12

membrane, except 

a. bacteria      b. Euglena           c. yeast fungus.      D. bean plant 
All the following are characteristics of Paramecium, except it is-13 

a. a unicellular prokaryote             b. a unicellular eukaryote  

c. a protozoan                              d. a microscopic organism 
Which of the following is found in animal, plant and bacterial cells -14 

a. Centrosome       b. Ribosomes        c. Nucleus         d. Chloroplasts 
All the following are present in bacterial cell, except  -15 

a. ribosomes         b. Golgi apparatus      plasma membrane cytoplasm 
The cell wall is found in -16 

a. plant cell only                         b. animal cell only 

c. plant and bacterial cells           d. animal and bacterial cells 
Both plant and animal cells are characterized by the presence of -17 

a. plasma membrane and centrosome        b. plasma membrane and cytoplasm 

c. cell wall and nucleus                                d. cell wall and cytoplasm 
From the following table -18 

A cell of plant leaf  A muscle cell Points of comparison 

Has no cell wall Has a cell wall 1 

Genetic material is found in 

the nucleus 

Genetic material is found  in the 

nucleus 

2 

Does not contain cytoplasm Contains cytoplasm 3 

contains chloroplasts Does not contains chloroplasts 4 

  Which the points of comparison is correct 

a. (1)only       b. (2)and (3) only    c. (2)and (4) only     d. (4) only 
 



 

 

 87 

87 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

   The centrosome is present in-19 

a. bacterial cell only                  b. animal cell only  

c. plant and bacterial cells       d. bacterial and animal cells 
In the opposite figure -20 

Which part contains the genetic material  

a. (A)                  b. (B)  

c. (C)                   d. (D) 
Stem cells studies can assist in all the following, except-21 

(a. increasing the understanding of how diseases occur.  

b. generating healthy cells to replace cells infected by disease 

c. determining the shape of stem cells 

d. testing new drugs before using them 

Choose from column (B) what suits it in column (A)-3  
(B) (A) 

Characteristics Living organism 

a. Unicellular organisms whose genetic material is 

surrounded by a nuclear membrane 

Bacteria-1 

b. Organisms composed of many differentiated and 

specialized cells 

Yeast fungus-2 

c. Unicellular organisms whose genetic material is located 

in the cytoplasm 

Bean plant-3 

d. Multicellular organisms lacking many organelles  

Complete the following statements with what is suit from -4

the following living organisms  
Bread mold fungus -Palm trees -Bacteria -Yeast fungus- Paramecium 

1-…………..from unicellular prokaryotes 

2-……………..from unicellular eukaryotic protozoa 

3-………………..from unicellular fungi 

4-…………….from multicellular fungi 

Give an example of each of the following-5 

From the beginning of the lesson to just before prokaryotes 

1-A unicellular organism 

2-A multicellular organism  
From prokaryotes until the end of the lesson 

3- A unicellular prokaryote 

4- A unicellular eukaryote  

5- A multicellular eukaryote 

6-A unicellular eukaryotic fungus 

7- A multicellular eukaryotic fungus 
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Classify the following living organisms based on what you have studied-6 
1-Paramecium  

2-Euglena 

3-Yeast fungus  

4-Bread mold fungus  

5-Lily plant 

6-Palm tree  

7-Dog 

8-Human  

Mark (√) or (X) for each statement, with correction-7  
From the beginning of the lesson to just before prokaryotes 

1-The tissue in the human body is similar to the atom in the structure of matter (  ) 

2-All living organisms' bodies consist of systems (  )  

3-All living organisms share the same basic unit of structure and function (  ) 

4-Euglena belongs to the protozoa  (  )  

5-Bacterial cells are unspecialized  (  )  

6-Bean plant cells are specialized and undifferentiated (  )  

7-Multicellular living organisms can be seen by the naked eye (  )  

From prokaryotes until the end of the lesson 

8-Bacteria contain a prokaryotic nucleus, while bread mold fungus contains an 

eukaryotic nucleus  (  )  

9-Prokaryotes are simple in structure and relatively small in size (  )  

10-Yeast fungus contains genetic material found in the cytoplasm (  )  

11-The genetic material of prokaryotes is surrounded by a nuclear membrane (  )  

12-The genetic material of human cells is found in the cytoplasm  (  ) 

13-A lion has a body composed of many specialized cells  (  )  

14-Bacterial cell shares with animal cell the presence of cytoplasm and a plasma 

membrane  (  ) 

15-Mitochondria and vacuoles from organelles found in the cells of both corn plant 

and hedgehog  (  )  

16-Bacterial cell contains a large vacuole (  )  

17-Bacterial cell differs from plant and animal cells in its nuclear structure (  )  

18-Animal cell contains more vacuoles compared to that of plant cell (  ) 

19- Stem cells are undifferentiated cells  

20- Stem cells are found in higher animals and human  

21-Stem cells can divide and produce more of themselves 

22-Stem cells have the ability to differentiate into specialized cells  

the odd word out, then mention the relation between the restChoose -8 
1-Bacteria/Yeast / Euglena / Amoeba  

2-Yeast / Bread mold/Mushroom/Bean plant  

3-Paramecium/Bread mold/Lion / Date palm 
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Lesson (2) General Characteristics of 

Living Organisms  
that distinguish  general characteristics, they all share living organisms

such as living materials-nonthem from  
 ٌُبئ٘بد اُؾ٤خ رشزوى ع٤ٔؼٜب ك٢ فظبئض ػبٓخ ر٤ٔيٛب ػٖ أُٞاك ؿ٤و اُؾ٤خ، ٓضَ

-Nutrition –Respiration- Transport –Excretion- Movement- Growth- Sensation -

Reproduction –Adaptation 
 اُز٤ٌق -اُزٌبصو  -الإؽَبً  -اُ٘ٔٞ  -اُؾوًخ  -الإفواط  -اُ٘وَ  -اُز٘لٌ  -اُزـن٣خ  -

 Nutrition-1اُزـن٣خ
One of the characteristics of living organisms, in which they obtains food, that 

represents the main source of energy, and produces substances that are used in 

building their body 
 ٓٞاك رَزقلّ ك٢ ث٘بء أعَبٜٓب ٖٓ فظبئض اٌُبئ٘بد اُؾ٤خ أٜٗب رؾظَ ػ٠ِ اُـناء اُن١ ٣ٔضَ أُظله اُوئ٢َ٤ ُِطبهخ، ٣ٝ٘زظ

  Living organisms obtain their food in different ways, they may be  

 رؾظَ اٌُبئ٘بد اُؾ٤خ ػ٠ِ ؿنائٜب ثطوم ٓقزِلخ، كول رٌٕٞ

)Heterotrophs( Heterotrophic organisms 
 اُزـن٣خ اٌُبئ٘بد ؿ٤و مار٤خ

) Autotrophs( Autotrophic organisms 
 ًبئ٘بد مار٤خ اُزـن٣خ

They depend directly or indirectly on 

)consumers(producers called  
 ًبئ٘بد َٓزٌِٜخرؼزٔل ثشٌَ ٓجبشو أٝ ؿ٤و ٓجبشو ػ٠ِ ٓ٘زغ٤ٖ ٝر٠َٔ 

can make their own food through 

in) producers(photosynthesis called   

chloroplasts 
ًبئ٘بد ٣ٌٜٔ٘ب ط٘غ ؿنائٜب ث٘لَٜب ٖٓ فلاٍ ػ٤ِٔخ اُج٘بء اُؼٞئ٢ ٝر٠َٔ 

 ك٢ اُجلاٍز٤لاد اُقؼواءٓ٘زغخ 

Heterotrophs -the ways may be Autotrophs ProkaryotesThe Nutrition in  

green bacteria-BlueExample Bacteria  

This is a type of autotrophic bacteria that can make their own food 

through photosynthesis process 

G.R. The bean plant is considered a producer 

 الوٌتدح٣ؼزجو ٗجبد اُلبط٤ُٞب ٖٓ اُ٘جبربد 

Because produces its own food through photosynthesis, in chloroplasts ( chlorophyll)  
 ؿنائٚ ث٘لَٚ ٖٓ فلاٍ ػ٤ِٔخ اُزٔض٤َ اُؼٞئ٢ ٝاُز٢ رؾلس ك٢ اُجلاٍز٤لاد اٌُِٞهٝك٤َلإٔ ٗجبد اُلبط٤ُٞب مار٢ اُزـن٣خ ٣٘زظ 

 *The following diagram illustrates how photosynthesis process occurs  
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The inorganic substances used in photosynthesis are-1  
(Water -Mineral salts -Carbon dioxide gas) 

 ؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ( -الأٓلاػ أُؼل٤ٗخ  -أُٞاك ؿ٤و اُؼؼ٣ٞخ أَُزقلٓخ ك٢ ػ٤ِٔخ اُج٘بء اُؼٞئ٢ ٢ٛ)أُبء  -1

The products of photosynthesis are  -2 

organic substance) In(an  Oxygen-(an organic substance)      Glucose- 
 الأًَغ٤ٖ )ٓبكح ؿ٤و ػؼ٣ٞخ( -اُغًِٞٞى )ٓبكح ػؼ٣ٞخ(  -ٗٞارظ ػ٤ِٔخ اُج٘بء اُؼٞئ٢ ٢ٛ -2

Chlorophyllenergy in plants:  The substance responsible for absorbing light-3 
 أُبكح أَُئُٞخ ػٖ آزظبص اُطبهخ اُؼٞئ٤خ ك٢ اُ٘جبربد: اٌُِٞهٝك٤َ -3

 Glucoseby the plant as food, from which it obtains energy  The substance produced -4 
 أُبكح اُز٢ ٣٘زغٜب اُ٘جبد ًـناء ٣ٝؾظَ ٜٓ٘ب ػ٠ِ اُطبهخ اُغًِٞٞى -4

represents the conversion of light energy into The equation of photosynthesis -5
stored chemical energy  

Water + Carbon dioxide + Light energy                   Glucose + Oxygen 
 اُغًِٞٞى + الأًَغ٤ٖ     أُبء + صب٢ٗ أ٤ًَل اٌُوثٕٞ + اُطبهخ اُؼٞئ٤خ ٓؼبكُخ اُج٘بء اُؼٞئ٢ رٔضَ رؾ٣َٞ اُطبهخ اُؼٞئ٤خ ئ٠ُ ؽبهخ ٤ٔ٤ًبئ٤خ ٓقيٗخ -5

are two forms of the same thing, and they can be transformed into  Energy and matter
one another.  

Artificial leaves that resemble green plant leaves. These  -Artificial Photosynthesis
leaves are supplied with hydrogen gas and absorb carbon dioxide gas emitted from 

cars exhausts, factories, to reduce the global warming  
أٝهام ط٘بػ٤خ رشجٚ أٝهام اُ٘جبربد اُقؼواء، رؼَٔ ٛنٙ الأٝهام ػ٠ِ ري٣ٝل اُغَْ ثـبى ا٤ُٜلهٝع٤ٖ، ٝرٔزض ؿبى  الاطط٘بػ٢اُج٘بء اُؼٞئ٢ 

 صب٢ٗ أ٤ًَل اٌُوثٕٞ أُ٘جؼش ٖٓ ػٞاكّ ا٤َُبهاد ٝأُظبٗغ ، ُِؾل ٖٓ ظبٛوح الاؽزجبً اُؾواه١ 

 Respiration-2اُز٘لٌ

A process by which a living organism obtains oxygen gas directly from its 

surrounding environment or through a respiratory system and release carbon 

dioxide gas during gas exchange. 
ػ٤ِٔخ ٣ؾظَ ثٜب اٌُبئٖ اُؾ٢ ػ٠ِ ؿبى الأًَغ٤ٖ ٓجبشوح ٖٓ ث٤ئزٚ أُؾ٤طخ أٝ ٖٓ فلاٍ عٜبى 

 صب٢ٗ أ٤ًَل اٌُوثٕٞ أص٘بء رجبكٍ اُـبىاد.ر٘ل٢َ ٣ٝطِن ؿبى 

  Respiration in Unicellular Organismsاُز٘لٌ ك٢ اٌُبئ٘بد ٝؽ٤لح اُق٤ِخ

*, obtain oxygen gas directly from their surrounding 

environment and release carbon dioxide gas. 
 ٖٓ ث٤ئزٜب أُؾ٤طخ ٝرطِن ؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ رؾظَ اٌُبئ٘بد ٝؽ٤لح اُق٤ِخ ػ٠ِ ؿبى الأًَغ٤ٖ ٓجبشوح

Insects اُؾشواد Fish اُجوٓبئ٤بد  الأٍٔبىAmphibians Mammals اُضل٤٣بد 

They obtain oxygen 

Tracheal tubes"  

رؾظَ ػ٠ِ الأًَغ٤ٖ ٖٓ اُٜٞاء 

 اُغ١ٞ ٖٓ فلاٍ "اُوظجخ اُٜٞائ٤خ"

They obtain dissolved 

oxygen through 

Gills" 
رؾظَ ػ٠ِ الأًَغ٤ٖ ٖٓ فلاٍ 

 ػؼٞ اُز٘لٌ "اُق٤بش٤ْ"

They obtain oxygen 

" skin andLungs  
رؾظَ ػ٠ِ الأًَغ٤ٖ ٖٓ "اُوئز٤ٖ 

 ٝاُغِل 

They obtain oxygen 

Lungs"through  
رؾظَ ػ٠ِ الأًَغ٤ٖ ٖٓ اُٜٞاء 

 "اُوئز٤ٖ 
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Plants 

Plants do not have a specialized respiratory system, but they  

obtain oxygen required for respiration from the atmospheric air 

Stomatathrough natural openings on the leaves called . 
 اُ٘جبربد

 ك٢ الأٝهام ر٠َٔ اُضـٞه. لا رٔزِي اُ٘جبربد عٜبى ر٘لٌ ٓزقظض، ٌُٜٝ٘ب رؾظَ ػ٠ِ الأًَغ٤ٖ اُلاىّ ُِز٘لٌ ٖٓ اُٜٞاء اُغ١ٞ ٖٓ فلاٍ كزؾبد ؽج٤ؼ٤خ

, throughout both the day and nightPlants perform respiration continuously 
 ، روّٞ اُ٘جبربد ثبُز٘لٌ ثشٌَ َٓزٔو، ؽٞاٍ اُٜ٘به ٝا٤َُِ. 

.G.R. Both photosynthesis and respiration processes in plant are considered  

processes opposite 
 رؼزجو ًَ ٖٓ ػ٤ِٔز٢ اُج٘بء اُؼٞئ٢ ٝاُز٘لٌ ك٢ اُ٘جبد ػ٤ِٔز٤ٖ ٓزؼبًَز٤ٖ

Because during photosynthesis, plant absorbs carbon dioxide gas and produce 

oxygen gas, - while during respiration, it obtains oxygen from the atmospheric 

air and release carbon dioxide gas. 
 لأٗٚ أص٘بء ػ٤ِٔخ اُج٘بء اُؼٞئ٢ ٣ٔزض اُ٘جبد ؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ ٣ٝ٘زظ ؿبى الأًَغ٤ٖ، 

 ث٤٘ٔب أص٘بء ػ٤ِٔخ اُز٘لٌ ٣ؾظَ اُ٘جبد ػ٠ِ الأًَغ٤ٖ ٖٓ اُٜٞاء اُغ١ٞ ٣ٝطِن ؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ.

  Cellular respirationاُز٘لٌ اُق١ِٞ 

Breaking down organic nutrients, ( glucose ) by 

oxygen to release the energy  
 ٌٓبٕ ؽلٝصٜبرؾ٤َِ اُؼ٘بطو اُـنائ٤خ اُؼؼ٣ٞخ )اُغًِٞٞى( ثٞاٍطخ الأًَغ٤ٖ لإؽلام اُطبهخ

Mitochondria in the eukaryotic cellsin  it occurs 

. When it occurs: Throughout the day and night 
 ا٤ُٔزًٞٞٗله٣ب ك٢ اُقلا٣ب ؽو٤و٤خ اُ٘ٞاح.: ؽٞاٍ ا٤ُّٞ ٝا٤َُِك٢  رؾلس

  The equation that represents itرٔضِٜبأُؼبكُخ اُز٢ 

Glucose + Oxygen              Water + Carbon dioxide + Energy 
 أُبء + صب٢ٗ أ٤ًَل اٌُوثٕٞ + اُطبهخ         اُغًِٞٞى + الأًَغ٤ٖ

 complementsWhat happens in the chloroplast 
what happens in the mitochondria, where  
 ٓب ٣ؾلس ك٢ اُجلاٍز٤لاد اُقؼواء ٣ٌَٔ ٓب ٣ؾلس ك٢ ا٤ُٔزًٞٞٗله٣ب، ؽ٤ش

carry out in green plants  Chloroplasts-1

and produce glucose and oxygen photosynthesis 
 اُجلاٍز٤لاد اُقؼواء ك٢ اُ٘جبربد اُقؼواء روّٞ ثؼ٤ِٔخ اُج٘بء اُؼٞئ٢ ٝر٘زظ اُغًِٞٞى ٝالأًَغ٤ٖ  

 use glucose and oxygen to release energyMitochondria -2

during cellular respiration, producing water and carbon 

dioxide, which the chloroplasts reuse in photosynthesis 

once again 
لاٍز٤لاد رَزقلّ ا٤ُٔزًٞٞٗله٣ب اُغًِٞٞى ٝالأًَغ٤ٖ لإؽلام اُطبهخ أص٘بء اُز٘لٌ اُق١ِٞ، ٓٔب ٣٘زظ أُبء ٝصب٢ٗ أ٤ًَل اٌُوثٕٞ، ٝاُن١ رؼ٤ل اُج - 

  اُقؼواء اٍزقلآٚ ك٢ ػ٤ِٔخ اُج٘بء اُؼٞئ٢ ٓوح أفوٟ

  Transport-3اُ٘وَ

Multicellular eukaryotic organisms have circulatory 

system in human and the transport system in plant 
 رزٔزغ اٌُبئ٘بد اُؾ٤خ ؽو٤و٤خ اُ٘ٞاح اُلٝهح اُل٣ٞٓخ ك٢ الإَٗبٕ ٝٗظبّ اُ٘وَ ك٢ اُ٘جبد
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Structure  The Circulatory System in Human -A 

it consists of three main parts, which are  

Heart- Blood vessels, ( Arteries Veins Blood capillaries) 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  The circulatory system in Humanاُغٜبى اُلٝه١ ك٢ الإَٗبٕ
Function اُٞظ٤لخ 

Transport digested food and oxygen extracted from the atmospheric air through 

the blood.  
 ٗوَ اُطؼبّ أُٜؼّٞ ٝالأًَغ٤ٖ أَُزقوط ٖٓ اُٜٞاء اُغ١ٞ ػجو اُلّ.

The blood carries them to the heart, that pump them to all the cells of body, and 

then it returns to the heart once again in a closed cycle, described as the 

circulation 
 ٣ؾِٜٔٔب اُلّ ئ٠ُ اُوِت اُن١ ٣ؼقٜٔب ئ٠ُ ع٤ٔغ فلا٣ب اُغَْ، صْ ٣ؼٞك ئ٠ُ اُوِت ٓوح أفوٟ ك٢ كٝهح ٓـِوخ، ر٠َٔ اُلٝهح اُل٣ٞٓخ

Blood flows in the human circulatory system in a closed cycle G.R.  
 زلكن اُلّ ك٢ اُغٜبى اُلٝه١ ُلإَٗبٕ ك٢ كٝهح ٓـِوخ٣

 Because the heart and blood vessels are connected in a continuous cycle 
 لإٔ اُوِت ٝالأٝػ٤خ اُل٣ٞٓخ ٓزظلإ ك٢ كٝهح َٓزٔوح

No/Because food enters through the mouth and the waste products that not 

digested are eliminated through the anus 
 لا/لإٔ اُطؼبّ ٣لفَ ػٖ ؽو٣ن اُلْ ٝاُلؼلاد اُز٢ ُْ ٣زْ ٛؼٜٔب ٣زْ اُزقِض ٜٓ٘ب ػٖ ؽو٣ن كزؾخ اُشوط.

 

 

 

 

Heart  اُوِت 

- It pumps the blood to all 

the body parts.  
 ٣ؼـ اُلّ ئ٠ُ ع٤ٔغ أعياء اُغَْ.. -

Arteries  ٖاُشوا٤٣ 

Description: Blood vessels that 

carry the blood away from the 

heart to all the body parts.  
اُٞطق: الأٝػ٤خ اُل٣ٞٓخ اُز٢ رؾَٔ اُلّ ٖٓ اُوِت ئ٠ُ 

  ع٤ٔغ أعياء اُغَْ
Importance. Most of them 

carry blood rich in digested 

food and oxygen gas from the 

heart to all the body cells. 
. الأ٤ٔٛخ: رؾَٔ ٓؼظٜٔب اُلّ اُـ٢٘ ثبُـناء أُٜؼّٞ 

 ٝؿبى الأًَغ٤ٖ ٖٓ اُوِت ئ٠ُ ع٤ٔغ فلا٣ب اُغَْ

Veins  الأٝهكح 

vessels that carry the blood 

from all the body parts to the 

heart.  
 الأٝػ٤خ اُز٢ رؾَٔ اُلّ ٖٓ ع٤ٔغ أعياء اُغَْ ئ٠ُ اُوِت

Importance Most of them carry 

blood containing waste 

products and carbon dioxide 

gas to the heart 
. الأ٤ٔٛخ: رؾَٔ ٓؼظٜٔب اُلّ أُؾز١ٞ ػ٠ِ اُلؼلاد 

 ٝؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ ئ٠ُ اُوِت
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The Transport System in Plant -B 
Circulation Process in Human Body Corresponds to the 

Process of Transport in Plants Include 

 

 

. 

 

phloem 

 

         

 

 

 

 

 

 Excretion-4الإفواط
  A process by which living organisms get rid of harmful waste products 

resulting from vital processes, as well as excess substances  
 ػ٤ِٔخ ٣زقِض ثٜب اٌُبئٖ اُؾ٢ ٖٓ اُلؼلاد اُؼبهح اُ٘برغخ ػٖ اُؼ٤ِٔبد اُؾ٣ٞ٤خ ًٝنُي أُٞاك اُيائلح

icellular eukaryotic organismsIn mult Excretion 
 الإفواط ك٢ اٌُبئ٘بد ؽو٤و٤خ اُ٘ٞاح ٓزؼلكح اُقلا٣ب

  Excretion in Human -Aالإفواط ك٢ الإَٗبٕ
Biological processes inside the human body produce excretory substances, 

including 1-Carbon dioxide gas       2-Excess water    3-Excess salts            4-Urea 
  ا٤ُٞه٣ب -4الأٓلاػ اُيائلح  -3أُبء اُيائل -2ؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ  -1ر٘زظ اُؼ٤ِٔبد اُج٤ُٞٞع٤خ كافَ عَْ الإَٗبٕ ٓٞاك ئفواع٤خ ٜٓ٘ب

 

 

 

 

 

 

 

 

: 

 
that leaves the body as feces is not considered an excretory  Undigested food

substance because, scientifically, excretion is limited to substances that pass 

through the cell membranes of cells to leave the body 
اُطؼبّ ؿ٤و أُٜؼّٞ اُن١ ٣قوط ٖٓ اُغَْ ػ٠ِ شٌَ ثواى ٓبكح ئفواع٤خ، لإٔ الإفواط ػ٤ِٔبً ٣وزظو ػ٠ِ أُٞاك اُز٢ رٔو ػجو لا ٣ؼزجو 

 الأؿش٤خ اُق٣ِٞخ ُِقلا٣ب ُزقوط ٖٓ اُغَْ

 

 Xylem Tissue-٤َٗ1ظ اُقشت
It Transports Water and Mineral 

Salts from the Roots to the leaves   
 ٣وّٞ ث٘وَ أُبء ٝالأٓلاػ أُؼل٤ٗخ ٖٓ اُغنٝه ئ٠ُ الأٝهام

  Phloem Issue -2  اُِؾبء
It transfers the food produced by 

photosynthesis from the leaves to the 

rest of the plant  
ٛٞ أُبكح اُز٢ ر٘وَ اُـناء اُ٘برظ ػٖ ػ٤ِٔخ اُج٘بء اُؼٞئ٢ ٖٓ 

 الأٝهام ئ٠ُ ثبه٢ أعياء اُ٘جبد

   1- The lungs 

  

Organ 

   2- The kidneys 
  

Excretory substances 

   3- Sweat glands 
in the skin 

  

Water vapor and 

carbon dioxide 

gas

Exhaled air 

Excess water  

salts and urea  

Excess water  

salts and salt  

In the form of 

sweat 

In the form of 

urine 

Way of 

elimination of it 
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is used for patients who suffer The dialysis machine 
from kidney failure, This device performs the function of 

the kidneys through purifying the blood from the toxins  
٣َزقلّ عٜبى ؿ٤ََ ا٠ٌُِ ُِٔوػ٠ اُن٣ٖ ٣ؼبٕٗٞ ٖٓ اُلشَ ا١ٌُِٞ، ؽ٤ش ٣وّٞ ٛنا اُغٜبى ثٞظ٤لخ ا٠ٌُِ 

 ٖٓ فلاٍ ر٘و٤خ اُلّ ٖٓ أَُّٞ.

  Excretion in Plants -Bالإفواط ك٢ اُ٘جبربد - 

Plants eliminate excess water vapor 

and carbon dioxide gas through 

minute pores called stomata, where 

their opening and closing are 

controlled by specialized cells known 

as guard cells. 
اُضـٞه، رزقِض اُ٘جبربد ٖٓ ثقبه أُبء اُيائل ٝؿبى صب٢ٗ أ٤ًَل اٌُوثٕٞ ٖٓ فلاٍ َٓبّ كه٤وخ ر٠َٔ 

 ؽ٤ش ٣زْ اُزؾٌْ ك٢ كزؾٜب ٝئؿلاهٜب ثٞاٍطخ فلا٣ب ٓزقظظخ رؼوف ثبٍْ اُقلا٣ب اُؾبهٍخ.

Specialized cells that control the opening and closing of stomata in  Guard Cells 

 plant leaves  
 دفلا٣ب ٓزقظظخ رزؾٌْ ك٢ كزؼ ٝئؿلام اُضـٞه ك٢ أٝهام اُ٘جب اُقلا٣ب اُؾبهٍخ 

5 

 Movement-5  اُؾوًخ -
The process that enables the living organism to move from one place to another 
 اُؼ٤ِٔخ اُز٢ رٌٖٔ اٌُبئٖ اُؾ٢ ٖٓ اُزؾوى ٖٓ ٌٓبٕ ئ٠ُ آفو

  Movement in Unicellular Eukaryotes -Aاُؾوًخ ك٢ ؽو٤و٤بد اُٟ٘ٞ ٝؽ٤لح اُق٤ِخ -أ

There are various means of movement in some unicellular organisms, such as 
 رزؼلك ٍٝبئَ اُؾوًخ ك٢ ثؼغ اٌُبئ٘بد ٝؽ٤لح اُق٤ِخ ٓضَ

 Euglena Paramecium Amoeba  

Flagellum Cilia 

 

Pseudopodia (false feet) means of 

movement 

 

 

 

 

 

  Movement In Multicellular Eukaryotes -Bاُؾوًخ ك٢ ؽو٤و٤بد اُٟ٘ٞ ٓزؼلكح اُقلا٣ب -ة 

  in humansك٢ الإَٗبٕ

 Musculoskeletal System اُغٜبى اُؼؼ٢ِ ا٢ٌِ٤ُٜ

of the human body  movementIt is responsible for the  
 ٛٞ أَُئٍٞ ػٖ ؽوًخ عَْ الإَٗبٕ

 

 

 

 

 

  Movement-5  اُؾوًخ
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In the plants ك٢ اُ٘جبد 

(movement to change the locomotion not Plant movement is 

) like in animals, but it is limited and locationand the  position
appears in several forms, such as  

كح ؽوًخ اُ٘جبد ٤َُذ ؽوًخ اٗزوب٤ُخ )ؽوًخ ُزـ٤٤و اُٞػغ ٝأُٞهغ( ًٔب ك٢ اُؾ٤ٞاٗبد ٌُٜٝ٘ب ٓؾلٝ

 ٝرظٜو ك٢ ػلح أشٌبٍ ٓضَ

  

during the The opening of Gazania flowers 
day and  closing at night  
 كزؼ أىٛبه اُغبىا٤ٗب أص٘بء اُٜ٘به ٝئؿلاهٜب ٤ُلاً 

 

 

 

  plant  Mimosaand folding up of  The drooping-
leaves upon touch  

 ػ٘ل َُٜٔباٗؾ٘بء أٝهام ٗجبد ا٤ُٔٔٞىا ٝاٗض٘بءٛب -

 

  

 

 

to follow the The movement of the Sunflowers 
movement of the sun as it rises and sets  
 ؽوًخ ػجبك اُشٌٔ ُٔزبثؼخ ؽوًخ اُشٌٔ ػ٘ل شوٝهٜب ٝؿوٝثٜب

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  )2) Lesson (3Unit ( 

 Write the scientific term for each of the following-1 
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From the beginning of the lesson to just before transport 

1-Living organisms that can make their own food through photosynthesis  (    ) 

2-Living organisms that depending directly or indirectly on other producers to 

obtain their food (    ) 

3-A biological process in which substances are produced that are used in 

building their bodies    (    ) 

4-Organelles responsible for the occurrence of photosynthesis in plants (    )  

5-The substance responsible for absorbing light energy in plants  (    )       (    )   

6-The substance that the plant produces as food and from which it obtains energy  

7-A technological method that mimics photosynthesis to produce 

environmentally friendly fuel   (    )   

8-A phenomenon resulting from the increase in the percentage of carbon dioxide 

gas in the atmosphere   (    ) 

  9-The process by which a living organism obtains oxygen from the atmospheric 

air and gets rid of carbon dioxide gas (    )   

10-The medium from which fish obtain the oxygen necessary for respiration(  )   

 (    )  11-A group of living organisms that respire through both lungs and skin  

12-Structures in insects through which they obtain oxygen from the atmospheric 

air   (    ) 

13-Natural openings on plant leaves that are necessary for gas exchange (    )   

14-A vital process involves breaking down organic nutrients, especially glucose, 

in the presence of oxygen (    )   

15-Organelles found in eukaryotic cells responsible for the release of energy 

from the organic nutrients  (    )   
From transport to the end of the lesson 

16-A specialized system for transporting digested food and oxygen in human(    )   

17-Blood vessels that leave the heart, most of which carry blood rich in digested 

food and oxygen (    ) 

18-Blood vessels, most of them carry blood containing waste products and CO, 

gas towards the heart (    ) 

19-The process of transporting digested food and oxygen through the blood to 

the heart which pumps them to the body's cells and then return to the heart once 

again (    ) 

20-Tissue that transports food from the leaves to other parts of the plant (    ) 

21-A biological process in which waste products and excess substances resulting 

from vital processes are eliminated from the body (    ) 

22. Specialized cells that control the opening and closing of the stomata in plant 

leaves  (     ) 
23-The process that enables the living organisms to move from one place to another (  ) 

24-Movement to change the position and the location (    )   
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Choose the correct answer -2 
From the beginning of the lesson to just before transport 

Which of the following living organisms differs in its nutrition method-1 

a. Beans        b. Humans           c. Cotton          d.Roses 
All of the following are characteristics of consumers, except that they-2 

a. obtain their food in a complex form  b.depend directly on other living organisms 

c. depend indirectly on other living organisms      d. carry out photosynthesis 
All of the following are common general characteristics between prokaryotes and -3

excepteukaryotes,  

a. movement      b. nutrition    c. method, of respiration     d. sensation 
plants useIn the process of photosynthesis, which of the following do green -4 

a. CO2 gas and water to produce energy. b.Energy to produce CO2 gas and water. c. 

O2 gas and water to produce energy.  d.Energy to produce O2 gas and glucose  
The opposite diagram shows a plant cell. Which of the -5

the cell organelles responsible following refers to one of 

for carrying out the photosynthesis process 

a.(1)          b.(2) 

c.(3)          d.(4) 
Which of the following is absorbed by leaves during the photosynthesis process-6 

a.O2 gas only                              b. CO2 gas only  

c. CO2 gas and light energy      d. Water and O2 gas 
All of the following are inorganic substances used by the plant in the photosynthesis, -7

except 

a. water      b. mineral salts         c. CO2 gas        d. glucose 
Which of the following is required for occurrence of artificial photosynthesis -8 

a. Hydrogen gas only                  b. Nitrogen gas only  

c. Hydrogen gas and CO2              d. CO2  gas and water 
rganisms What is the final product of gas exchange in living o-9 

a. Oxygen gas    b. Carbon dioxide gas     c. Hydrogen gas      d. Nitrogen gas 
Which of the following living organisms does not have a specialized respiratory -10

system  

a. Amoeba        b. Tilapia fish      c. Frog       d. Honey bee 
the following living organisms have the same respiratory organ, except All of -11 

a. human and frog               b. tilapia fish and mullet fish 

c. locust and tilapia fish       d. human and lion  
Insects obtain oxygen from the atmospheric air through-12 

a. Lungs       b. gills        c. tracheal tubes        d. stomata 
gas through  2Amphibians eliminate. CO -13 

a. the lungs only          b. the lungs and skin       c. gills           d. tracheal tubes 
lants Which of the following represents two opposite processes in p-14 

a. Nutrition and respiration           b. Respiration and transport 

c. Photosynthesis and nutrition      d. Photosynthesis and respiration 
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What is the equation that represents inputs and outputs of cellular respiration -15 

a. Carbon dioxide + Water + Energy        Glucose+ Oxygen  

b. Oxygen +Water        - Glucose +Oxygen + Energy 

c. Glucose +.Oxygen          Carbon dioxide + Water + Energy 

d. Energy+ Water+ Oxygen       Glucose Carbon dioxide 
 From transport to the end of the lesson 

the following represents the main pump of blood in the circulation in humanWhich of -16 

a. The heart        b. The arteries       c. The veins       d. The blood capillaries 
Which of the following substances is carried by the blood passing through most -17

reach the body's cells arteries to  

a. Digested food only                               b. Oxygen gas only 

c. Digested food and waste products      d. Digested food and oxygen gas 
How many types of blood vessels are included in the human circulatory system -18 

a. One type      b. Two types       c. Three types       d.Four types 
Which of the following represents a closed cycle-19 

a. The movement of food inside the human digestive system 

b. The movement of water and mineral salts from the plant's roots to the leaves  

c. The movement of blood inside blood vessels and the heart in human 

d. The movement of food from the leaves to the other parts of the plant  
All the following substances are transported through transport tissues in plants, except-20 

a. Water     b.  mineral salts.      c. glucose           d. starch 
From the opposite diagram representing  -21

the closed blood circulation in human, 

which of the following is correct, starting 

 with structure (1) 

a. (1)Heart  (3) Blood capillaries(5) Veins 

b. (1) Arteries  (5) Blood capillaries (5) Heart 

c. (1)Heart (4)  Body cells (6) Veins  

d. (2) Veins (3)  Body cells (4) Arteries   
Which of the following excretory organs are shared in -22

excreting excess water and salts from the human body 

a. The lungs and kidneys               b. Sweat glands, kidneys and lungs 

c. The lungs and sweat glands     d. The kidneys and sweat glands 
Which of the following substances is excreted from the human body through only one -23

organ without the other organs participate in its excretion 

a. Water              b. Urea            c. Mineral salts          d. Carbon dioxide 
All the following are excretory substances, except-24 

a. CO2              b. nitrogen        c. water              d. urea 
Which of the following plants has leaves that droop and fold up upon touch  -25 

a. Gazania       b. Mimosa       5. Sunflower        d. Rose plant 
Which of the following is true for both stomata and gills  -26 

a) Both allow gas exchange                b. Both transport food substances 
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c. Both are affected by light intensity        d. Both move in a limited way 
Which of the following describes the living organism shown in the following figure -27 

a. A unicellular prokaryote that moves using a flagellum   

b. A unicellular eukaryote that moves using cilia.  

c. A unicellular prokaryote that moves using cilia 

d. A unicellular eukaryote that moves using a flagellum  
The following figures show four different animals -28 

 

 

 
 

 
ng vital processes, except These animals share all the followi  

a. nutrition         b. respiration          c. movement life       d. cycle 

Choose from column (B) what suits it in column (A)-3 
 (B) (A) 

a-Through which the living organism gets the necessary source to 

obtain energy 

Transport-1 

b. Through which the living organism obtains O2  gas and gets rid of 

CO2  gas 

Movement-2 

c. Enables the living organism to move from one place to another Excretion-3 

d. Through which the living organism gets rid of waste products and 

excess substances 

Gas exchange-4 

e. Through which food is transported from the leaves to the rest of 

the plant 

Cellular -5

respiration 

f. Through which digested food and oxygen are transported inside 

the body of the organism 

Nutrition -6 

g. Through which food substances like glucose are broken down to 

release energy 

 

Complete the following sentences with the appropriate living organisms-4 
1-Human - Frog - Tilapia fish -Locust    -Green Algae 

1-………from the living organisms that respire through the lungs only.  

2-………..from the living organisms that respire through the gills 

3-………from the living organisms that respire through tracheal tubes 

4-……….from the living organisms that respire through the lungs and skin 

2-Bacteria -Amoeba  - Euglena - Paramecium 

1-……….from unicellular organisms that move using cilia 

2-……..from unicellular organisms that move using pseudopodia  

3-………….from unicellular organisms that move using flagellum 
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Give one example for each of the following -5 
before transportFrom the beginning of the lessen until  

1-A heterotrophic prokaryotic organism 

2-A group of living organisms whose cells contain chloroplasts 
3-An eukaryotic organism that depends directly on others producers to obtaining foot 

4-An inorganic substance used in photosynthesis 

5-A substance produced from photosynthesis 

6-A technological method to reduce the global warming phenomenon 

7-Final product of respiration in plants 
From transport to the end of the lesson 

8-Transport tissue in plants 

9-Excretory substance in human 

10-Excretory organ in human 

11-Excretory substance in plants 

12-Structures involved in excretion in plants 

13-A means of movement in unicellular organisms 

14-Limited movement in plants 

Mark (√) or (x) for each statment, with correction: -6 
ng of the lesson until before transportFrom the beginni 

1-All prokaryotes are autotrophs (   ) 

2-The green algae Spirogyra contains chloroplasts autotrophs (   ) 

3-All consumers are heterotrophic organisms  autotrophs (   ) 

4-Green plants consume oxygen gas during photosynthesis autotrophs (   )  

5-Photosynthesis produces glucose in the roots autotrophs (   )  

6-The scientists have developed artificial photosynthesis to reduce food(   )  

problems for human autotrophs (   )  

7-CO2 emissions from car exhausts increases the global warming(   )   

8-All eukaryotes have specialized respiratory systems(   )   

9-Obtaining oxygen from surrounding environment and getting rid of CO2 in 

living organisms is called gas exchange(   )    

10-The respiratory organ in insects differs from that in fish(   )    

11-The respiratory organ is similar in both amphibians and mammals(   )    

12-Plants carry out respiration during the day and stop at the night(   )    

13-The vital process that occurs in chloroplasts of the plant is the opposite of the 

process occurring in mitochondria(   )   
From transport to the end of the lesson 

14-The processes of circulation in humans and transport in plants are similar(   )    

15-Blood circulates in an open cycle in humans(   )    

16-Arteries connect to veins through blood capillaries(   )    

17-Both O2 and CO2 gases transport with blood from the heart to all body cells(   )    

18-The digestive system is an open path for food in the body(   )     
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19-Water and mineral salts transport through phloem tissue, while food transport 

through xylem tissue(   )     

20-The lungs function like that of stomata in excreting CO, and excess water(   )     

21-Dialysis machines purify blood from excess water and salts only(   )     

22-Guard cells control loss of excess water in plants(   )     

23-The movement of some plant flowers is affected by sunrise and sunset only(   )   

Choose the odd word out, then state the relation between the rest -7 
1-Bean/Wheat/Com/Cows 

2-Frog/Bee/Human/Corn  

3- CO2 gas/Water/Salts/Glucose  

4-Water/Oxygen/Carbon dioxide/Light energy 

5-Hydrogen gas/Oxygen gas / Carbon dioxide gas/Artificial leaves  

Give reason for each of the following -8 
until before transportFrom the beginning of the lesson  

1-Food is an essential element for the life of living organisms  

2-Clover is an autotrophic organism  

3-The camel is a heterotrophic organism 

4-Cattle are considered consumers  

5-Artificial photosynthesis plays an important role in protecting the environment  

6-Photosynthesis and respiration in plants are opposite processes 

7-Cellular respiration is a continuous process throughout the day  
 From transport to the end of the lesson 

8-Arteries differ from veins in the human circulatory system  

9-Blood flows in a closed cycle in humans  

10-Phloem tissue in plants is functionally similar to most arteries in humans  

11-The dialysis machine performs the function of the kidneys in the human body  

12-Plants can get rid of excess water  

s meant by What i-9 
From the beginning of the lesson until before transport 

1-Nutrition in living organisms                 2-Autotrophic organisms 

3-Heterotrophic organisms                        4-Producers  

5-Consumers                                               6-Artificial photosynthesis  

7-The global warming phenomenon         8-Gas exchange process 

9-Cellular respiration  

10-Excretion in living organisms 

11-Movement in living organisms 
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Lesson (3) Microbes  
The Microbes 

are microscopic living organisms, most of  Microbes
them can not be seen by the naked eye, they are found 

everywhere around us including inside our bodies, and 

they can be either beneficial or harmful . 
ٓغٜو٣خ، ٓؼظٜٔب لا ٣ٌٖٔ هؤ٣زٚ ثبُؼ٤ٖ أُغوكح، ٝرٞعل ك٢ ًَ ٌٓبٕ ؽُٞ٘ب ثٔب ا٤ٌُٔوٝثبد ٢ٛ ًبئ٘بد ؽ٤خ 

 ك٢ مُي كافَ أعَبٓ٘ب، ٣ٌٖٝٔ إٔ رٌٕٞ ٓل٤لح أٝ ػبهح.

Classification of Microbes 

Eukaryotes   Prokaryotes 

such as such as  Bacteria 

 Fungi Protozoa 

Penicillium 

fungus 

yeast 

fungus 

 

Entamoeba 

Histolytica 

 

Salmonella 

Typhi 

bacteria 

Lactic 

acid 

bacteria 

Decomposition 

bacteria 

 

Root 

nodule 

bacteria 

are neither classified as prokaryotes nor eukaryotes because they are not typically living  Viruses

organisms. They can only reproduce inside the host body of the living organism, while outside the 

host body they exist in a non-living form 
 ػ٠ِ أٜٗب ثلائ٤خ اُ٘ٞاح أٝ ؽو٤و٤خ اُ٘ٞاح لأٜٗب ٤َُذ ًبئ٘بد ؽ٤خ ثشٌَ ػبّ. ٜبلا ٣زْ رظ٤٘لاُل٤وٍٝبد 

 لا ٣ٌٜٔ٘ب اُزٌبصو ئلا كافَ عَْ اٌُبئٖ اُؾ٢ أُؼ٤ق، ث٤٘ٔب رٞعل فبهط عَْ اٌُبئٖ اُؾ٢ ك٢ شٌَ ؿ٤و ؽ٢.

  Beneficial Microbes First. أٍٝ ا٤ٌُٔوٝثبد اُ٘بكؼخ

 Beneficial Bacteria-1 اُ٘بكؼخاُجٌز٤و٣ب  -

Root nodule bacteria and Decomposition bacteria -A 
 جٌز٤و٣ب أُؾِِخاُثٌز٤و٣ب اُؼول اُغنه٣خ ٝ -أ

Carbon, hydrogen and oxygen elements to Green plants need 

form carbohydrates in the process of photosynthesis 
 تحتاج الٌثاتاخ الخضزاء إلى عٌاصز الكزتْى ّالٍِذرّخٍي ّالأكظدٍي لتكٌْي الكزتٍُْذراخ فً عولٍح التوثٍل الضْئً

which are used in the  proteinsto form Nitrogen element 

growth of cells and tissues   
 ًوْ الخلاٌا ّالأًظدح عٌصز الٌٍتزّخٍي لتكٌْي الثزّتٌٍاخ التً تظتخذم فً

cannot use nitrogen from the air or the soil in its gaseous form.  Plants 
 لا تظتطٍع الٌثاتاخ اطتخذام الٌٍتزّخٍي هي الِْاء أّ التزتح فً شكلَ الغاسي.

 beans, clover, which live on the roots of leguminous plants like Root nodule bacteria

root nodulesin special structures called  peasand  
 تكتٍزٌا العقذ الدذرٌح، التً تعٍش على خذّر الٌثاتاخ الثقْلٍح هثل الثزطٍن ّالفاصْلٍا ّالثاسلاء فً ٍُاكل خاصح تظوى العقذ الدذرٌح

  Root nodule (Nodular) Bacteria (beneficial bacteria)ثٌز٤و٣ب اُؼول اُغنه٣خ )اُجٌز٤و٣ب اُ٘بكؼخ(

The roots of legumes, such as beans, contain special structures called root G.R.? 

. nodules 
 ج.ر.؟ تحتْي خذّر الثقْلٍاخ كالفاصْلٍا على تزاكٍة خاصح تظوى العقذ الدذرٌح 

provide the plant with nitrogen that  contain nodular bacteriaroot nodules of legumes 

used in the growth of its cells and tissuesto build proteins  
 لثٌاء الثزّتٌٍاخ الوظتخذهح فً ًوْ خلاٌاٍ ّأًظدتَالٌٍتزّخٍي لأى العقذ الدذرٌح للثقْلٍاخ تحتْي على تكتٍزٌا عقذٌح تشّد الٌثاخ ت

 

Lesson (3) Microbes  

  Beneficial Bacteria-1اُ٘بكؼخاُجٌز٤و٣ب  -
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s plants, farmers leave their roots in the soilThe After harvesting leguminouG.R.?  
 ط.ه.؟ ثؼل ؽظبك اُ٘جبربد اُجو٤ُٞخ ٣زوى أُياهػٕٞ عنٝهٛب ك٢ اُزوثخ

by bacteria into nitrogenous compounds that are soluble in The roots decompose 

water, which increase the soil fertility and maintain the cycle of the necessary 

elements. 
 وٝه٣خ رزؾَِ اُغنٝه ثٞاٍطخ ثٌز٤و٣ب ئ٠ُ ٓوًجبد ٤ٗزوٝع٤٘٤خ هبثِخ ُِنٝثبٕ ك٢ أُبء ٓٔب ٣ي٣ل ٖٓ فظٞثخ اُزوثخ ٣ٝؾبكع ػ٠ِ كٝهح اُؼ٘بطو اُؼ

are organisms that obtain their food by Decomposition bacteria (the decomposers) 

decomposing dead organisms and the remains of plant and animal substances. 
 ثٌز٤و٣ب اُزؾَِ )أُؾِلاد( ٢ٛ ًبئ٘بد ؽ٤خ رؾظَ ػ٠ِ ؿنائٜب ٖٓ فلاٍ رؾَِ اٌُبئ٘بد ا٤ُٔزخ ٝثوب٣ب أُٞاك اُ٘جبر٤خ ٝاُؾ٤ٞا٤ٗخ  

  Lactic acid Bacteria -Bثٌز٤و٣ب ؽٔغ اُلاًز٤ي -ة

   rich inUsed in making yogurtاُـ٢٘رَزقلّ ك٢ ط٘بػخ اُيثبك١ 

, which is necessary for body building and muscle growth Protein 

, which is necessary for healthy bones and teethCalcium 
 اُؼوٝه١ ُظؾخ اُؼظبّ ٝالأٍ٘بٕ اٌُب٤َُّٞ -  اُؼوٝه١ ُج٘بء اُغَْ ٝٗٔٞ اُؼؼلاد  ثبُجوٝر٤ٖ

  Steps of making yogurtفطٞاد ط٘بػخ اُيثبك١
 

until it boils for  25  Heat one liter of milk with continuous stirring-1

To kill any bacteria in the milk G.R minutes 
 ُوزَ أ١ ثٌز٤و٣ب ك٢ اُؾ٤ِت كه٤وخ... ط.ه 25ُزو ٖٓ اُؾ٤ِت ٓغ اُزؾو٣ي أَُزٔو ؽز٠ ٣ـ٢ِ ُٔلح   ٍقٖ-1

warm (at a temperature of 42°C) Let the milk cool down to -2 
 كهعخ ٓئ٣ٞخ( 42روى اُؾ٤ِت ٣جوك ؽز٠ ٣ظجؼ كاكئبً )ػ٘ل كهعخ ؽواهح -2

G.R Add half a cup of previously prepared yogurt to the milk... -3 

Because the previously prepared yogurt contains lactic acid bacteria 
 أػ٤ل٢ ٗظق ًٞة ٖٓ اُيثبك١ أُؾؼو َٓجوبً ئ٠ُ اُؾ٤ِت... ط.ه-3

 لإٔ اُيثبك١ أُؾؼو َٓجوبً ٣ؾز١ٞ ػ٠ِ ثٌز٤و٣ب ؽٔغ اُلاًز٤ي

Pour the milk into suitable containers and leave them in a warm -4

G.Rplace (at a temperature of 35°C to 45°C) for 4 to 5 hours...  
 ٍبػبد... ط.ه 5ئ٠ُ  4كهعخ ٓئ٣ٞخ( ُٔلح  45كهعخ ٓئ٣ٞخ ئ٠ُ  35طت اُؾ٤ِت ك٢ أٝػ٤خ ٓ٘بٍجخ ٝارو٤ًٚ ك٢ ٌٓبٕ كاكئ )ػ٘ل كهعخ ؽواهح -4

, causing fermentation of the milko be suitable for bacterial growth to complete the T

the milk to coagulate and change its taste into the distinctive sour taste of yogurt  
  ٚ ئ٠ُ اُطؼْ اُؾبٓغ ا٤ُٔٔي ُِيثبك٤ُ١ٌٕٞ ٓ٘بٍجبً ُ٘ٔٞ اُجٌز٤و٣ب لإرٔبّ ػ٤ِٔخ رق٤ٔو اُؾ٤ِت ٓٔب ٣زَجت ك٢ رقضوٙ ٝرـ٤٤و ٓناه

 G.RPut the yogurt containers in the refrigerator until it is used.. -5 

To stop the activity of lactic acid bacteria  
 لإ٣وبف ٗشبؽ ثٌز٤و٣ب ؽٔغ اُلاًز٤يػؼ٢ ػجٞاد اُيثبك١ ك٢ اُضلاعخ ُؾ٤ٖ اٍزؼٔبُٜب.. ط.ه  -5

, which gives yogurt its lactic acid(milk sugar) into lactose  convertLactic acid bacteria 

distinctive sour taste and thickness  
 ٤ي ٌٍٝٔٚروّٞ ثٌز٤و٣ب ؽٔغ اُلاًز٤ي ثزؾ٣َٞ اُلاًزٞى )ٌٍو اُؾ٤ِت( ئ٠ُ ؽٔغ اُلاًز٤ي اُن١ ٣ؼط٢ اُيثبك١ ؽؼٔٚ اُؾبٓغ أُٔ

lactose convert : A biological process in which lactic acid bacteria Milk fermentation

sugar directly it into yogurt. 
 : ػ٤ِٔخ ث٤ُٞٞع٤خ ك٤ٜب ثٌز٤و٣ب ؽٔغ اُلاًز٤ي ٌٍو اُلاًزٞى ٝرؾُٞٚ ٓجبشوح ئ٠ُ ىثبك١.رق٤ٔو اُؾ٤ِت

solid -The process of converting milk from its liquid form to a semi Milk coagulation 

form due to the action of lactic acid bacteria 
 ػ٤ِٔخ رؾ٣َٞ اُؾ٤ِت ٖٓ شٌِٚ اَُبئَ ئ٠ُ شٌَ شجٚ طِت ثَجت ػَٔ ثٌز٤و٣ب ؽٔغ اُلاًز٤ي رقضو اُؾ٤ِت )أَُي(:

 Keeping yogurt out of the refrigerator What are the results of?  
increases the yogurt acidity and spoils its taste due to producing more lactic acid,  
 ٓب ٢ٛ ٗزبئظ؟ ؽلع اُيثبك١ فبهط اُضلاعخ ٣ي٣ل ٖٓ ؽٔٞػخ اُيثبك١ ٣ٝلَل ؽؼٔٚ ثَجت ئٗزبعٚ أُي٣ل ٖٓ ؽٔغ اُلاًز٤ي،

 Steps of making yogurt صٌاعح الشتاديخطْاخ 

 

Milk fermentation 

Milk coagulation 
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we add a spoonful of sugar to the salt solution used during  G.R

... making pickled olives, 
 أػق ِٓؼوخ ٌٍو ئ٠ُ ٓؾٍِٞ أُِؼ أَُزقلّ أص٘بء ػَٔ ٓقَِ اُي٣زٕٞ،... 

To reduce the bitterness of the olives and improve the taste, as sugar acts as 

a food source for beneficial bacteria, which convert the sugar into lactic acid 
 ُزو٤َِ ٓواهح اُي٣زٕٞ ٝرؾ٤َٖ اُطؼْ، ؽ٤ش ٣ؼَٔ اٌَُو ًٔظله ؿنائ٢ ُِجٌز٤و٣ب أُل٤لح، اُز٢ رؾٍٞ اٌَُو ئ٠ُ ؽٔغ اُلاًز٤ي

 Beneficial Fungi-2 أُل٤لحاُلطو٣بد  - 

  Penicillium Fungi -A   كطو٣بد اُج٤َِّ٘ٞ

   fungusRoqueforti Penicilliumهًٝلٞهر٢كطو اُج٤َِّ٘ٞ 

Used in making Roquefort cheese,   
  ٣َزقلّ ك٢ ط٘بػخ عجٖ اُوًٝلٞهد، 

Discovered by the English fungus NotatumPenicillium 

scientist Alexander Fleming in 1928, who found that 

Penicillium Notatum secretes a substance that stops the 

growth and reproduction of a certain type of bacteria.. 
اُن١ ٝعل إٔ اُج٤َِّ٘ٞ ٗٞربرّٞ ٣لوى ، 1928اًزشلٚ اُؼبُْ الإٗغ٤ِي١ أٌَُ٘له ك٤ِٔ٘ظ ػبّ  ٗٞربرّٞكطو اُج٤َِّ٘ٞ 

 ٓبكح رٞهق ٗٔٞ ٝرٌبصو ٗٞع ٓؼ٤ٖ ٖٓ اُجٌز٤و٣ب

extracted from this substance the well known antibiotic  Fleming

which is called "penicillin" - named after the Penicillium fungus - 

it is used to kill bacteria that cause some diseases such  as 

diphtheria and tonsillitis 
 -َٗجخ ئ٠ُ كطو اُج٤َِّ٘ٞ  -اٍزقوط ك٤ِٔ٘ظ ٖٓ ٛنٙ أُبكح أُؼبك اُؾ١ٞ٤ أُؼوٝف ٝاُن١ ٠َٔ٣ "اُج٤َِٖ٘" 

 .٣َٝزقلّ ُوزَ اُجٌز٤و٣ب أَُججخ ُجؼغ الأٓواع ٓضَ اُل٣لزو٣ب ٝاُزٜبة

Roquefort cheese has a distinctive taste and various colors. G.R 

 ٣ز٤ٔي عجٖ اُوًٝلٞهد ثطؼْ ٤ٔٓي ٝأُٞإ ٓزؼلكح   

Due to the presence of Penicillium Roqueforti fungus, which gives roquefort cheese its 

distinctive taste and various colors 

 اُج٤َِّ٘ٞ هًٝلٞهر٢ اُن١ ٣ؼط٢ عجٖ اُوًٝلٞهد ؽؼٔٚ ا٤ُٔٔي ٝأُٞاٗٚ أُزؼلكحثَجت ٝعٞك كطو 

was a Scottish scientist born in 1881 and died in 1955 Fleming 
 1955ٝرٞك٢ ٍ٘خ  1881ك٤ِٔ٘ظ ػبُْ اٌٍزِ٘ل١ ُٝل ٍ٘خ 

He is famous for discovering penicillin, which is extracted from Penicillium Notatum 

fungus which is considered the first effective antibiotic  
 اشزٜو ثبًزشبكٚ اُج٤َِٖ٘ اُن١ ٣َزقوط ٖٓ كطو اُج٤َِّ٘ٞ ٗٞربرّٞ ٝاُن١ ٣ؼزجو أٍٝ ٓؼبك ؽ١ٞ٤ كؼبٍ

 He noticed the formation of a green fungus on the surface of one 

of the bacterial cultures in his lab when it was exposed to air, this 

fungus killed the surrounding bacteria. 
 لاؽع رٌٕٞ كطو أفؼو ػ٠ِ ٍطؼ ئؽلٟ أُياهع اُجٌز٤و٣خ ك٢ ٓقزجوٙ ػ٘ل رؼوػٜب ُِٜٞاء، ٛنا اُلطو هزَ اُجٌز٤و٣ب أُؾ٤طخ 

He was awarded the Nobel Prize In Medicine in 1945 for this discovery 

 .ػٖ ٛنا الاًزشبف. 1945ؽظَ ػ٠ِ عبئيح ٗٞثَ ك٢ اُطت ٍ٘خ 

It is a source of vitamin (B) s Yeast fungu -A

complex and is rich in antioxidants   

 .ٝٛٞ ٓظله ُٔغٔٞػخ ك٤زب٤ٖٓ )ة( ٝٛٞ ؿ٢٘ ثٔؼبكاد الأًَلحكطو اُق٤ٔوح 

It is used in making bread and ethyl alcohol (ethanol) production 
 ٣َزقلّ ك٢ ط٘بػخ اُقجي ٝئٗزبط اٌُؾٍٞ الإ٣ض٢ِ٤ )الإ٣ضبٍٗٞ(

  Beneficial Fungi-2أُل٤لحاُلطو٣بد 

    A- Penicillium Fungi كطو اُج٤َِّ٘ٞ

  B- Yeast fungus 
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  esMicrob Harmful Second  اُؼبهح ا٤ٌُٔوٝثبد صب٤ٗب   

1-Breathing          2-Eating (ingesting) contaminated food 

3-Penetration of the skin and reach the bloodstream 
 افزوام اُغِل ٝاُٞطٍٞ ئ٠ُ ٓغوٟ اُلّ -3ر٘بٍٝ )اثزلاع( اُطؼبّ أُِٞس -2اُز٘لٌ  -

 
 

 

 Some Diseases Caused by Food Contamination 
 الأٓواع اُز٢ ٣َججٜب رِٞس اُطؼبّثؼغ 

  Dysentery -1  يؽبه(لٍٝ٘زبه٣ب)اُاُ
  Disease causing agent (pathogen )اُؼبَٓ أَُجت ُِٔوع )أُٔوع(

A unicellular protozoan known as Entamoeba Histolytica, 

which lives in the patient's large intestine 
 ، ٝاُن١ ٣ؼ٤ش ك٢ الأٓؼبء اُـ٤ِظخ ُِٔو٣غEntamoeba Histolyticaًبئٖ ٝؽ٤ل اُق٤ِخ ٣ؼوف ثبٍْ 

  ٤ًHow the disease is transmittedق ٣٘زوَ أُوع

Through ingesting (swallowing) food contaminated with the microbe  
 ٖٓ فلاٍ ر٘بٍٝ )اثزلاع( اُطؼبّ أُِٞس ثب٤ٌُٔوٝة

Loss of appetite-Stomach pain        3-Repeated bloody diarrhea         2-1Symptoms 

4-Weight loss             5-Continuous fatigue  
 اُزؼت أَُزٔو -5كولإ اُٞىٕ  -4كولإ اُش٤ٜخ -3آلاّ أُؼلح  -2الإٍٜبٍ اُل١ٞٓ أُزٌوه  - الأػواع 1

  Using antiprotozoal drugs Treatmentثبٍزقلاّ الأك٣ٝخ أُؼبكح ٤ٌُِٔوٝثبد اُؼلاط 

 Typhoid Disease  -2ٓوع اُز٤لٞئ٤ل 
  Disease causing agent (pathogen)اُؼبَٓ أَُجت ُِٔوع )أُٔوع(

A type of bacteria called Salmonella Typhi, which infects the human 

digestive (gastrointestinal) tract, thus it is a bacterial disease  
 ٗٞع ٖٓ اُجٌز٤و٣ب ر٠َٔ اَُب٤ُٗٞٔلا اُز٤ل٤خ، ٝاُز٢ رظ٤ت اُغٜبى اُٜؼ٢ٔ ُلإَٗبٕ، ٝثبُزب٢ُ ك٢ٜ ٓوع ثٌز٤و١

  ٤ًthe disease is transmitted Howق ٣٘زوَ أُوع

Through ingesting food or drinking water contaminated with Salmonella Typhi 
 ٖٓ فلاٍ ر٘بٍٝ اُطؼبّ أٝ شوة أُبء أُِٞس ثبَُب٤ُٗٞٔلا اُز٤ل٤خ

Fatigue  -High fever (the body temperature can reach 40°C      2-1Symptoms 

3-Headache       4-Stomach and muscle pain     5-Flatulence 
 اٗزلبؿ اُجطٖ -5آلاّ أُؼلح ٝاُؼؼلاد  -4اُظلاع  -3اُزؼت -2كهعخ ٓئ٣ٞخ(  40اهرلبع كهعخ اُؾواهح )هل رظَ كهعخ اُغَْ ئ٠ُ  - الأػواع 1

: Using antibioticsTreatment اُؼلاط: اٍزقلاّ أُؼبكاد اُؾ٣ٞ٤خ  

for Disease PreventionSome Healthy Habits  
   ثؼغ اُؼبكاد اُظؾ٤خ ُِٞهب٣خ ٖٓ الأٓواع

Drinking at least 

3 liters of pure 

water daily 
ُزواد  3شوة ٓب لا ٣وَ ػٖ 

 ٖٓ أُبء اُ٘و٢ ٤ٓٞ٣ًب

Brushing teeth 

with a personal 

toothbrush after 

meals 
ؿََ الأٍ٘بٕ ثلوشبح أٍ٘بٕ 

شقظ٤خ ثؼل الأًَ ؿََ 

ا٤ُل٣ٖ هجَ الأًَ ٝثؼل اٍزقلاّ 

 اُؾٔبّ

Washing hands 

before eating and 

after using the 

bathroom 

Not leaving food 

uncovered to 

protect it from 

contamination 
ػلّ روى اُطؼبّ ٌٓشٞكبً 

ُؾٔب٣زٚ ٖٓ اُزِٞس ؿََ 

اُقؼبه ٝاُلٞاًٚ ع٤لاً هجَ 

 الأًَ

Washing 

vegetables and 

fruits thoroughly 

before eating 
ُزو ٖٓ  3شوة ٓب لا ٣وَ ػٖ 

 ً  أُبء اُ٘و٢ ٤ٓٞ٣ب

  Q. What is the importance of brushing teeth after mealsً. ٓب أ٤ٔٛخ ؿََ الأٍ٘بٕ ثؼل الأًَ

To eliminate bacteria that accumulate in the mouth after eating, to help preventing 

diseases and maintaining healthy teeth and fresh breath. 
 خ.ُِوؼبء ػ٠ِ اُجٌز٤و٣ب اُز٢ رزواًْ ك٢ اُلْ ثؼل الأًَ، َُِٔبػلح ك٢ اُٞهب٣خ ٖٓ الأٓواع ٝاُؾلبظ ػ٠ِ طؾخ الأٍ٘بٕ ٝهائؾخ اُلْ اٌُو٣ٜ

 

   Second Harmful Microbes ا٤ٌُٔوٝثبد اُؼبهح صب٤ٗب   
 

   Dysentery -1 يؽبه(لٍٝ٘زبه٣ب)اُاُ
 

   Typhoid Disease-2ٓوع اُز٤لٞئ٤ل
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  )3) Lesson (3Unit ( 

followingWrite the scientific term for each of the -1 
1- Microscopic organisms that may be beneficial or harmful to other 

living organisms (                         ) 

2-Living organisms that spread in water, soil, air and inside our bodies (              ) 

3-An element involved in producing proteins which are necessary for the growth of 

plant cells and tissues (                                 ) 

4-Plants that are unable to utilize nitrogen from the air or soil in its gaseous form (    

                            ) 

5-A type of bacteria that lives inside nodules found on the roots of certain plants   (   

                        ) 

6-A type of bacteria that provides nitrogen to the bean plant in the form of usable 

compounds (                           ) 

7-A type of bacteria that increases soil fertility and maintains the cycle of elements 

in nature (                           ) 

8-Special structures found on the roots of certain plants in which a specific type of 

bacteria lives (                           ) 

 (9) A food product rich in protein and calcium (                           )) 

10-Bacteria that convert lactose in milk into the acid found in yogurt (                 ) 

11-An acid that gives yogurt its distinctive taste and thickness(                           ) 

12-A fungus responsible for the distinctive taste and various colors of Roquefort 

cheese (                           ) 

13-A Scottish scientist who won the Nobel Prize in Medicine in 1945(                   )  

14-A scientist famous for discovering the first effective antibiotic (                        ) 

15-The first antibiotic to be extracted from a fungus(                           ) 

16-The fungus from which penicillin was first extracted(                           ) 

17-A fungus used in making bread and ethyl alcohol production (                      ) 

18-A unicellular protozoan that causes dysentery disease in human(                )  

 (19) A disease among its symptoms are repeated bloody diarrhea, loss of appetite 

am continuous fatigue(                      ) 

20-A type of bacteria that causes typhoid fever disease in human (                        ) 

21-A disease among its symptoms are high fever, fatigue and stomach and muscle 

pain (                           ) 

Choose the correct answer-2 
to prokaryotes or eukaryotes, All the following are classified as microbes that belong -1

except  

a. bacteria       b. fungi       c.  viruses         d. protozoa 
All the following are eukaryotic microbes, except-2 

a. Entamoeba Histolytica       b. Penicillium fungus  

c. yeast fungus                        d. bacteria 
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Which of the following is a leguminous plant-3 

a. Wheat         b. Peas           c. Rice         d.  Corn 
Which of the following elements is absorbed by nodular bacteria from the soil -4 

a. Carbon    b. Hydrogen        c. Oxygen           d. Nitrogen 
Which of the following is difficult for the clover plant to absorb from the atmospheric -5

air or soil in its gaseous form  

a. Carbon       b. Hydrogen      c. Nitrogen         d. Carbon dioxide 

they are All the following describe root nodule bacteria except that-6 

a. prokaryotes   .                b. microscopic organisms 

c. beneficial to plants        d. multicellular organisms 

Which of the following organisms plays a role in increasing soil fertility -7 

a. Penicillium fungus only               b.Yeast fungus only 

c. Decomposition bacteria and yeast fungus  

d. Decomposition bacteria and root nodule bacteria 

Which of the following organisms helps in maintaining the cycle of elements in nature -8 

a. Amoeba       b.Decomposition bacteria      c. Paramecium        d. Viruses 

Which of the following is necessary for healthy bones and teeth -9 

a. Calcium       b. Protein       c. Sugars           d. Carbon 
Which of the following is present in previously prepared yogurt and is essential making -10

yogurt  

a. A type of bacteria     b. Lactose sugar    c. Lactic acid      d. Calcium  
When making yogurt, the containers should be left in a warm place at a temperature of-11 

a. 10°C to 20°C     b. 15°C to 25°C     c. 35°C to 45°C      d. 20°C to 40°C  
How do bacteria convert milk into yogurt -12 

a. By producing ethyl alcohol                  b. By producing lactic acid 

 c. By producing carbon dioxide gas CO₂     d.  By producing lactose sugar. 
eneficial bacteria used in making Which of the following represents a food source for the b-13

pickles 

a. Salt solution     b.  Sugar       c. Lactic acid        d. Alcohol 
All the following are beneficial fungi, except -14 

a. Penicillium roqueforti         b. Penicillium Notatum 

c. yeast                                        d. bread mold 
All the following are characteristics of fungi, except that -15 

a. they are mostly multicellular organisms.  

b. their cells contain true nuclei (eukaryotes) 

c. some of them have the ability to produce antibiotics  

d. all of them are beneficial to human 
The scientist who discovered penicillin is  -16 

a. Dalton       b. Mendeleev       c. Fleming      d. Rutherford 
Which of the following fungi is a source of vitamin B complex -17 

a. Yeast        b. Penicillium      c. Mushroom    d. Bread mold 
   18. Which of the following microbes is used in producing ethyl alcohol   

a. Bacteria     b. Yeast fungus        c. Penicillium fungus      d. Mushroom fungus 
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All the following are true about yeast fungus, except that it-19 

a. is used in making pastries       b. is a prokaryotic multicellular organism  

c. is a beneficial microbe to human       d. is an eukaryotic unicellular organism 
Which of the following industries uses bacteria -20 

a. Ethyl alcohol         b. Bread         c.  Yogurt            d. Penicillin 
All the following can be produced by fungi, except   -21 

a. cheese     b.  yogurt            c. penicillin     d. ethyl alcohol 
 Which of the following causes dysentery disease-22اُيؽبه ٓوع

a. Salmonella Typhi          b. Entamoeba Histolytica 

c. Penicillium Notatum            d. Penicillium Roqueforti 
All the following describe Entamoeba Histolytica, except that it -23 

a. is a protozoan         b. is a unicellular microbe 

c. lives in the large intestine of the patient  

d. enters the human body through respiration  
Which of the following symptoms characterizes typhoid fever disease-24 

Weight loss    b. Fatigue     c. Loss of appetite     d. High fever     .a 
 From the opposite Venn diagram-25 

Which of the following represents  (X)? 

a.The disease causing agent (pathogen)  

b. Some similar symptoms 

c. Treatment methods         d. Microbe classification 

Choose from column (B) what suits it in column (A)-3 
The use (B) The microbe (A)    -1  

a- Production of a medicine for typhoid fever Lactic acid bacteria -1 

b. Production of ethyl alcohol Penicillium Roqueforti fungus -2 

c. Production of some types of cheese  -Penicillium Notatum fungus  -3 

d. Production of lactic acid Yeast fungus -4 

e. Production of penicillin  
  

treatment The (B) The disease (A)    -2  

a- Treated with antiprotozoal drugs Diphtheria -1 

b. Treated with penicillin Typhoid fever -2 

c. Treated with antifungal drugs Dysentery    -3 

d. Treated with antibiotics  

Complete the following sentences with the appropriate organisms -4 
 a-Salmonella Typhi   b-Penicillium Roqueforti    c.Yeast Fungus 

d. Lactic acid bacteria         e. Entamoeba Histolytica 

1-…………….is a beneficial prokaryotic microbe 

2-…………….is a harmful eukaryotic microbe 

3-………………is a beneficial unicellular microbe 

4-…………….is a beneficial multicellular microbe 

 ارتفاع درخح الحزارج
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Give one example for each of the following-5 
1-A beneficial prokaryotic microbe 

2- A harmful prokaryotic microbe  

3-A harmful eukaryotic protozoan 

4- A beneficial eukaryotic microbe 

5-An element necessary for the growth of plant cells and tissues 

6-An element involved in photosynthesis 

7-A plant that cannot absorb nitrogen from the atmospheric air or soil in its 

gaseous form 

8-A type of bacteria that lives on the roots of leguminous plants 

9-A food rich in both protein and calcium 

10-A fungus used in making some types of cheese 

11-A bacterial disease that affects human 

12-A fungus used in producing penicillin 

13-A fungus used as a food source for human 

14-A disease transmitted to human through contaminated food 

15-A healthy habit to prevent diseases 

Mark(√) or (X) for each statement, with correction -6 
1-All microbes are harmful to the health of living organisms    (   ) 

2. Protozoa can be classified as beneficial prokaryotic microbes  (   ) 

3.Penicillium Notatum and yeast are beneficial unicellular fungi  (   ) 

4-Plants need the elements carbon, hydrogen and oxygen to form carbohydrates(  )  

5-Nitrogen is an essential element in building proteins necessary for plant growth (   ) 

6-All plants can absorb nitrogen from the air or soil in its gaseous form (   ) 

7-The root nodules of leguminous plants contain beneficial protozoa(   )  

8-Beneficial microbes in the soil can provide legumes with the nitrogen they need(   ) 

9-Soil fertility increases after the roots of bean plants are decomposed (   )  

10-Yogurt is rich in protein, which is necessary for healthy bones and teeth  (   )  

11-Milk should be boiled for 25 minutes during making yogurt   (   ) 

12-Previously prepared yogurt is added to milk immediately after boiling (   )  

13-Milk fermentation into yogurt requires suitable temperature conditions for bacterial 

growth (   )  

14-Lactose in yogurt gives it its distinct taste and texture  (   )  

15-It is preferable to add a spoonful of sugar to the salt solution during making pickles(   )  

16-The fungi which are beneficial for human include certain types of Penicillium fungi and 

yeast fungus (   )   

17-The distinctive taste and various colors of Roquefort cheese are due to Penicillium 

Notatum  (   ) 

18-Dalton discovered that Penicillium Notatum has the ability to produce penicillin  

19-The structure of Penicillium Notatum is similar to that of Penicillium Roqueforti  

20-Penicillin is used to treat some bacterial, diseases, such as diphtheria  (   ) 
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21-Yeast fungus is a source of antioxidants and vitamin  (   )   

22-Harmful microbes can enter the bloodstream through penetrating the skin (   )  

23-Dysentery can be called Amoebic Dysentery (   ) 

24-Entamoeba Histolytica is a prokaryotic unicellular protozoan  (   )   

25-One of the main symptoms of dysentery is repeated bloody diarrhea (   )   

26- Typhoid disease is a bacterial disease caused by Salmonella Typhi  

27-A symptom of typhoid disease is the high fever that can reach 45°C (   )   

Choose the odd word (phrase) out, then state the relation between the rest -7 
1-Carbon/Hydrogen/Sulphur/Oxygen  

2-Clover/Corn/Peas/Beans  

3-Photosynthesis process/Bean plant/Nodular bacteria / Root nodules 

4-Soil fertility/Cycle of elements in nature/Decomposition bacteria /lactic acid bacteria 

5-Lactic acid bacteria / Ethyl alcohol/Lactic acid/Lactose sugar 

6-Nodular bacteria/Decomposition bacteria/Lactic acid bacteria / Salmonella Typhi bacteria  

7-Diphtheria/Tonsillitis/Typhoid fever/Dysentery 

Give reasons for each of the following -8 
The roots of leguminous plants such as beans contain special structures called root -1

nodules 

…………………………………………………………………………………………….. 

ter harvesting leguminous plants, farmers leave their roots in the soilAf-2 

…………………………………………………………………………………………….. 

Yogurt is important for human, especially children-3 

…………………………………………………………………………………………….. 

ing making yogurtMilk is boiled thoroughly for a sufficient period dur-4 

…………………………………………………………………………………………….. 

Previously prepared yogurt is added to milk during making yogurt-5 

…………………………………………………………………………………………….. 

The containers containing yogurt are left in a warm place during making it-6 

…………………………………………………………………………………………….. 

Yogurt should be stored in the refrigerator after preparation until being used-7 

……………………………………………………………………………………………..  

Some mothers add a spoonful of sugar to the salt solution during making pickled olives-8 

…………………………………………………………………………………………….. 

Roquefort cheese has a green color and a distinctive taste-9 

…………………………………………………………………………………………….. 

The function of Penicillium Roqueforti differs from that of Penicillium Notatum-10 

…………………………………………………………………………………………….. 

Yeast fungus is important for both nutrition and industry for human-11 

…………………………………………………………………………………………….. 

Brushing your teeth daily with a personal toothbrush after meals-12 

…………………………………………………………………………………………….. 

Following healthy habits daily is essential-13 

…………………………………………………………………………………………….. 
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Unit (4) The (Earth - Sun - Moon) system 

Lesson (1)  The Earth and the Solar System 
The Solar System 
One star, the sun, which 8 planets orbit  

(revolve around) in elliptical paths  
ًٞاًت ك٢  8اُ٘ظبّ اُش٢َٔ ٖٓ ٗغْ ٝاؽل ٛٞ اُشٌٔ، ٝاُن١ رلٝه ؽُٞٚ 

ػ٠ِ َٓبكبد ٓقزِلخ ٖٓ اُشٌٔ ث٤ؼب٣ٝخ)هطغ ٗبهض(َٓبهاد   

 G.R? The planets do not collide during orbiting the sun. 
Because they orbit the sun in elliptical paths at different distances from the sun 

لأٜٗب رلٝه ؽٍٞ اُشٌٔ ك٢ َٓبهاد ث٤ؼب٣ٝخ ػ٠ِ َٓبكبد ٓقزِلخ ٖٓ اُشٌٔط.ه؟ لا رزظبكّ اٌُٞاًت أص٘بء كٝهاٜٗب ؽٍٞ اُشٌٔ    

Arrangement of the planets According to 

1- Distance from the sun 
► The planets of the solar system are arranged in ascending order according to 

the distance from the sun (from the closest to the farthest) as follows:  
 ٣زْ رور٤ت ًٞاًت أُغٔٞػخ اُش٤َٔخ رظبػل٣ب ؽَت ثؼلٛب ػٖ اُشٌٔ )ٖٓ الأهوة ئ٠ُ الأثؼل( ػ٠ِ اُ٘ؾٞ اُزب٢ُ

 

 

 

 

 

 

 

 

2 Diameter (The diameters of the planets are for comparison purposes 

only, not for memorization). 

►The planets of the solar system are arranged in ascending 

order according to their diameters (from smallest to largest) as 

follows: 

 

 

 

 

 

 

 

 

 

What is the order of? Earth planet, in terms of :  

(1) Distance from the sun. Third order 

(2) Size "In ascending order". Fourth order (3) Size "In descending order". Fifth order 

Lesson (1)  The Earth and the Solar System 
    The Solar System 
 

1- Distance from the sun 
 

2 Diameter 

according to it, are 
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Classification of the Planets 
The planets of the solar system are classified into two groups based on their distance from the 

sun 

Inner Planets (endo) Outer Planets (Exo) 

The distance from the Sun 

The four closest planets to the sun are called the inner 

planets, which are:  

Mercury- Venus -Earth -Mars 
 

The four farthest planets from the 

sun are called the outer planets, 

which Jupiter Saturn Uranus Neptune 

 

 

 

Rocky Planets Gaseous Planets 

Mercury  Venus  Earth  Mars  Jupiter Saturn Uranus Neptune 

Has a very 

thin crust 

filled with 

craters caused 

by meteor 

impacts 

Has a 

thick crust 

compared 

to 

Mercury's 

crust 

Has a thicker 

crust than 

Venus 
 

Has a thick 
crust relatively 

similar to 

Earth's crust is 

known as the 

red planet 

Composed 

of gases 

only, they 
have no 

crust 

 

Composed of 

gases and ice, 

they have no-

crust 

 

The  atmosphere 

Very thin, 

composed 

of hydrogen 

and helium 

gases 

 

Very 

dense, 

composed 

mainly of 

carbon 

dioxide 

gas 

Composed 

mainly of 

nitrogen and 

oxygen gases, 

where it is the 

planet of 

human life 

Composed 

mainly of 
carbon dioxide 
gas 

 

Composed 

of 
hydrogen 
and helium 

gases 

 

Composed of 

hydrogen and 

helium gases, in 

addition to 

methane gas 

which 

gives 

Uranus a 

greenish 

blue color 

which gives 

Neptune 
a blue color 

No active 

volcanoes 

Many  

active 

volcanoes 

No active 

volcanoes 

indications of 

volcanoes, but 

no current 

volcanic 

activity 

No volcanoes 

 

The Sun-Earth System ٗظبّ اُشٌٔ ٝالأهع   

The earth revolves around the sun in an orbital motion due to the 

gravitational force, and the earth also rotates around its own axis. 
 .رلٝه الأهع ؽٍٞ اُشٌٔ ك٢ ؽوًخ ٓلاه٣خ ثَجت هٞح اُغبمث٤خ، ًٔب رلٝه الأهع ؽٍٞ ٓؾٞهٛب
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The following explains the results of Earth's movement. 
 .ٝك٤ٔب ٢ِ٣ ٗٞػؼ ٗزبئظ ؽوًخ الأهع

1- Earth's Rotation on its Axis1- كٝهإ الأهع ؽٍٞ ٓؾٞهٛب 

The Earth rotates around its imaginary axis from west to east, it completes a full 

rotation every 24 hours around its axis. 
رلٝه الأهع ؽٍٞ ٓؾٞهٛب ا٢ُٔٛٞ ٖٓ اُـوة ئ٠ُ اُشوم، ٝرٌَٔ 

ٍبػخ ؽٍٞ ٓؾٞهٛب 24كٝهح ًبِٓخ ًَ  . 

Earth's Axis ٓؾٞه الأهع   
It is an imaginary straight line extending from 

the North pole to the South pole, tilts at an angle 

of 23.5° from the imaginary perpendicular line to 

its orbit around the sun. 
كهعخ ٖٓ اُقؾ اُؼٔٞك١ ا٢ُٔٛٞ ئ٠ُ ٓلاهٙ ؽٍٞ اُشٌٔ 23.5ٛٞ فؾ َٓزو٤ْ ٢ٔٛٝ ٣ٔزل ٖٓ اُوطت اُشٔب٢ُ ئ٠ُ اُوطت اُغ٘ٞث٢، ، ٤ٔ٣َٝ ثيا٣ٝخ  . 

 

 
 

What are the results of the tilt of the Earth's axis? ها ًُ ًتائح هٍلاى هحْر الأرض؟   

the different areas of Earth's surface, leading to 

differences in the intensity of sunlight   
٣٘زظ ػٖ مُي افزلاف ىا٣ٝخ ٍوٞؽ ػٞء اُشٌٔ ػ٠ِ ٓ٘بؽن ٓقزِلخ ٖٓ ٍطؼ الأهع، ٓٔب 

 . ٣إك١ ئ٠ُ افزلاف شلح ػٞء اُشٌٔ 

The rotation of the Earth around its axis in front of the sun causes: 
 :ئٕ كٝهإ الأهع ؽٍٞ ٓؾٞهٛب أٓبّ اُشٌٔ ٣َجت

* The alternation of day and night (Day and night cycle). 
 رؼبهت ا٤َُِ ٝاُٜ٘به )كٝهح ا٤َُِ ٝاُٜ٘به
The Apparent Motion of the Sun ُؾوًخ اُظبٛو٣خ ُِشٌٔ   

While the Earth rotates on is axis from  west to 

east, the Sun appears In the sky throughout the 

day or the year as if its position is shifting from 

east to west, a phenomenon called the apparent 

motion of the Sun. 

The Apparent Motion of the Sun اُؾوًخ اُظبٛو٣خ ُِشٌٔ   

1- At the period between 

sunrise and noon 
 ك٢ اُلزوح ث٤ٖ شوٝم اُشٌٔ ٝاُظ٤ٜوح

2-At noon 
 ك٢ اُظ٤ٜوح

3- At the period between 

noon and sunset 
 ك٢ اُلزوح ث٤ٖ اُظ٤ٜوح ٝاُـوٝة

The apparent height of the 

Sun increases gradually  
 ٣يكاك اهرلبع اُشٌٔ اُظبٛو١ رله٣غ٤بً 

The Sun's apparent height 

reaches its highest point  
 ٣ظَ اهرلبع اُشٌٔ اُظبٛو١ ئ٠ُ أػ٠ِ ٗوطخ ُٚ

The Sun's apparent height 

decreases gradually  

 ٣ز٘بهض اهرلبع اُشٌٔ اُظبٛو١ رله٣غ٤ب

The length of the shadows cast by objects changes throughout the day as follows 
 ٣زـ٤و ؽٍٞ اُظلاٍ اُز٢ رِو٤ٜب الأعَبّ ؽٞاٍ ا٤ُّٞ ػ٠ِ اُ٘ؾٞ اُزبٍ

The length of the shadow is 

long at sunrise  

 ؽٍٞ اُظَ ؽ٣َٞ ػ٘ل شوٝم اُشٌٔ

The shadow is the shortest 

at noon 
 ٣ٌٕٞ اُظَ أهظو ٓب ٣ٌٖٔ ػ٘ل اُظ٤ٜوح

The shadow is the longest 

at sunset 
 ٣ٌٕٞ اُظَ أؽٍٞ ٓب ٣ٌٖٔ ػ٘ل ؿوٝة اُشٌٔ

 

 
The length of an 

object's shadow 
 

Long at sunrise and sunset. The shortest at noon. 

Longer at sunset than at sunrise. 
 

1- Earth's Rotation on its Axis1- كٝهإ الأهع ؽٍٞ ٓؾٞهٛب 
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Shadow length at noon< Shadow length at sunrise< Shadow length at sunset 

Throughout the same day: as the apparent height of the Sun increases, the shadow 

length decreases, and vice versa. 
G.R. The shadow length at noon is the shortest. 

Because the Sun's apparent height is at its maximum at that time. 
 Technological Application اُزطج٤ن اُزٌُ٘ٞٞع٢   

Sundial ٍبػخ ش٤َٔخ   

An ancient solar clock used to determine the time 

based on the length and direction of the shadow 

resulting from the apparent motion of the Sun. 
ػ٠ِ ؽٍٞ ٝارغبٙ اُظَ اُ٘برظ ػٖ اُؾوًخ اُظبٛو٣خ ُِشٌٔ ٍبػخ ش٤َٔخ هل٣ٔخ ًبٗذ رَزقلّ ُزؾل٣ل اُٞهذ ث٘بءً  . 

 2- Earth's Orbit around the Sun  
 ٓلاه الأهع ؽٍٞ اُشٌٔ -2

The Earth orbits around the Sun every 

365¼ days. This results in 

The alternation of the four seasons 

(The cycle of the seasons). 
 .(ر٘بٝة اُلظٍٞ الأهثؼخ )كٝهح اُلظٍٞ

The cycle of the Seasons كٝهح اُلظٍٞ   

The tilt of Earth's axis and its orbit around the sun cause sunlight to fall on the 

Earth's surface at different angles. leading to variations in the amount of sunlight 

received by Earth's hemispheres (the two halves of Earth's sphere) throughout the 

year, This results in the alternation of the four seasons across 365¼ days. 
٣إك١ ئٓبُخ ٓؾٞه الأهع ٝٓلاهٛب ؽٍٞ اُشٌٔ ئ٠ُ ٍوٞؽ ػٞء اُشٌٔ ػ٠ِ ٍطؼ الأهع ثيٝا٣ب ٓقزِلخ. ٣إك١ ٛنا ئ٠ُ افزلاكبد ك٢ ٤ًٔخ ػٞء 

ب¼ 365ٓلاه اُؼبّ، ٝٛنا ٣إك١ ئ٠ُ ر٘بٝة اُلظٍٞ الأهثؼخ ػ٠ِ ٓلاه اُشٌٔ اُز٢ ٣زِوبٛب ٗظلب اٌُوح الأهػ٤خ )ٗظلب اٌُوح الأهػ٤خ( ػ٠ِ  ًٓ ٞ٣ . 

The relation between the Earth's axis direction relative to the Sun and the four seasons 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Summer Solstice 
Occurs on June 21

st
  

The northern end of 

the Earth's axis 

leans closest to the 

sun (at an angle of 

23.5º) 
 

-Vernal-(Spring)-Equinox 

Occurs on March 21
st
  

The northern end of the Earth's axis neither 

leans close to nor away from the sun 
 

Winter Solstice  
Occurs on December 

22
nd

  

The northern end of 

the Earth's axis leans 

away from the sun (at 

an angle of 23. 5º( 
 

Autumnal Equinox 

Occurs on September 23
rd

  

The northern end of the Earth's axis neither 

leans close to nor away from the sun 

 

2- Earth's Orbit around the Sun ٌٔٓلاه الأهع ؽٍٞ اُش 
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The difference in the direction of the tilt of the Earth's axle results in variations in the 

daylight and night hours throughout the seasons, leading to changes in weather 

conditions, as explained below: 
اُظوٝف اُغ٣ٞخ، ٣إك١ افزلاف ارغبٙ ٤ٓلإ ٓؾٞه الأهع ئ٠ُ افزلاكبد ك٢ ٍبػبد اُٜ٘به ٝا٤َُِ ػ٠ِ ٓلاه اُلظٍٞ، ٓٔب ٣إك١ ئ٠ُ رـ٤واد ك٢ 

 :ًٔب ٛٞ ٓٞػؼ أكٗبٙ

Spring Autumnاُوث٤غ  اُقو٣ق   

Timing اُزٞه٤ذ   

March 21
th

  - June 20
th

  

٤ٗٞ٣ٞ  20 -ٓبهً  21  

Timing اُزٞه٤ذ   

September 23
th

  - December 21
 th 

ك٣َٔجو 21 -ٍجزٔجو  23  

Sunrise and sunset in Egypt on one of the days of this season in 2024 

2024شوٝم اُشٌٔ ٝؿوٝثٜب ك٢ ٓظو ك٢ أؽل أ٣بّ ٛنا أٍُْٞ ك٢ ػبّ   

Daylight hours (12.10)  are equal to night hours 

approximately 

( رَب١ٝ ٍبػبد ا٤َُِ روو٣جًب12.10ٍبػبد اُٜ٘به )  

Daylight hours(12.05)  are equal to night hours 

approximately 

( رَب١ٝ ٍبػبد ا٤َُِ روو٣جًب12.05)ٍبػبد اُٜ٘به   

Summer اُظ٤ق   Winter اُشزبء   

June 21
st
 - September 22

nd 

 ٍجزٔجو ٤ٗٞ٣22ٞ  21

December 22
nd

 - March 20
th 

ٓبهً 20ك٣َٔجو  22  

Apparent height of the sun  The highest it can be 

Sunrise and sunset in Egypt on one of the days of this season in 2024 

2024شوٝم اُشٌٔ ٝؿوٝثٜب ك٢ ٓظو ك٢ أؽل أ٣بّ ٛنا أٍُْٞ ك٢ ػبّ   

Daylight hours(13.55) are greater than night time 

approximately 

( أًجو ٖٓ ٍبػبد ا٤َُِ روو٣جًب13.55ٍبػبد اُٜ٘به )  

Daylight hours(10.13)  are less than night time 

approximately 

( أهَ ٖٓ ٍبػبد ا٤َُِ روو٣جًب10.13ٍبػبد اُٜ٘به )   

Identify the apparent height of the Bun at noon during spring comparing 

with its apparent height in summer and winter, with explanation. 
اهرلبػٜب اُظبٛو١ ك٢ اُظ٤ق ٝاُشزبء ٓغ اُزٞػ٤ؼؽلك الاهرلبع اُظبٛو١ ُِشٌٔ ػ٘ل اُظ٤ٜوح ك٢ اُوث٤غ ثبُٔوبهٗخ ٓغ  . 

A It is lower than in summer and higher than in winter,  

because spring precedes summer and follows winter. 
غ اُشزبء٣ٌٕٞ اهرلبػٜب أهَ ٖٓ اهرلبػٜب ك٢ اُظ٤ق ٝأػ٠ِ ٖٓ اهرلبػٜب ك٢ اُشزبء، ٝمُي لإٔ اُوث٤غ ٣َجن اُظ٤ق ٣ٝزج -أ . 

Throughout the year, leading to changes in weather, temperature and the day length.  
 .ػ٠ِ ٓلاه اُؼبّ، ٓٔب ٣إك١ ئ٠ُ رـ٤واد ك٢ اُطوٌ ٝكهعخ اُؾواهح ٝؽٍٞ اُٜ٘به

The seasons also affect the times of planting and harvesting the different crops in 

Egypt, as follows 
 ًٔب رإصو اُلظٍٞ ػ٠ِ ٓٞاػ٤ل ىهاػخ ٝؽظبك أُؾبط٤َ أُقزِلخ ك٢ ٓظو، ػ٠ِ اُ٘ؾٞ اُزب٢ُ -

Summer crops أُؾبط٤َ اُظ٤ل٤خ   Winter crops أُؾبط٤َ اُشز٣ٞخ   

Watermelon اُجط٤ـ    

Cucumber اُق٤به   

Onion اُجظَ   

Zucchini اٌٍُٞخ 

Orange اُجوروبٍ   

Lettuce اُقٌ   

Wheat اُؤؼ   

Clover ْاُجو٤ٍ 
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)1) Lesson (4Unit ( 

Write the scientific term for each of the following-1 
The solar system  

 (1) A star which 8 planets orbit (revolve around) in elliptical paths. 

 (2) Rocky planets with solid surfaces. 

 (3) Gaseous planets with no volcanoes. 
Earth system-The Sun 

 (4) An imaginary straight line extending from the North Pole to the South Pole 

passing through Earth's center. 

 (5) The appearance of the sun in the sky throughout the day or the year as if its 

position is shifting from east to west while the Earth rotates around its own axis. 

 (6) An ancient solar clock used to determine time based on the length and 

direction of the shadow resulting from the apparent motion of the Sun. 

indicates each of the following:Write the term that -2 
The solar system 

 (1) The largest planet in the solar system. 

 (2) A rocky planet with a very thin atmosphere composed of hydrogen and 

helium gases. 

 (3) A planet with many active volcanoes, and its atmosphere is mainly composed 

of carbon dioxide gas 

 (4) The planet of human life. 

 (5) A gaseous planet without a crust, composed of gases and ice, and its 

atmosphere contains methane gas which gives it a greenish blue colour. 

 (6) The blue planet. 
Earth system-The Sun 

 (7) A solstice that occurs on December 22
nd

 , caused by the leaning of the 

northern end of Earth's axis away from the sun at an angle of 23.5º 

 (8) An equinox that occurs on September 23
rd

 , when the northern end of Earth's 

axis neither leans close to nor away from the sun. 

 (9) A season that begins on March 21
st
 , when the daylight hours are equal to the 

nighttime hours 

 (10) A season when the apparent height of the Sun in the sky is the lowest. 

(11) A season when the number of the daylight hours is greater than the number 

of the night time hours. 

Choose the correct answer:-3 
The solar system 

(1) Planets orbit the sun in  

a. circular paths       b. elliptical paths    c. straight lines     d. zigzag lines 
(2) The solar system contains 
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 a. eight stars    b. thousands of stars      c. millions of stars       d.one star 
(3) The farthest rocky planet from the Sun is………..  

 a. Neptune     b. Earth         c. Mercury        d. Mars 
4) Earth is the………… planet from the sun. 

 a. third           b. fourth        c.  fifth             d. sixth 
5) The smallest planet in the solar system is  

a. Jupiter        b. Neptune     c. Mercury          d. Uranus 
6) Jupiter exists between  

(a) Venus and Mars.                   b. Mars and Saturn.  

c. Earth and Saturn.                  d. Saturn and Uranus. 
7-Within the group of the outer planets, the order of Uranus is the……. planet in 

distance away from the sun. 

a. first            b. third             c. fourth          d. last 
8-Which of the following planets does not have a crust? 

a. Venus             c. Mars            b.  Earth              d. Neptune 
9-The atmosphere of the planet of human life is mainly composed of 

a. oxygen and carbon dioxide             b. oxygen and nitrogen 

c. hydrogen and helium                     d. hydrogen and methane 
 (10) The main component of the atmosphere of Mars and Venus is 

a. Hydrogen          b. methane        c. helium        d. carbon dioxide 
(11) The two planets which consist of gases and ice are 

a. Jupiter and Saturn .           b. Jupiter and Uranus. 

c. Uranus and Neptune.        d. Saturn and Neptune 
(12) The presence of methane gas in the atmosphere of Uranus gives it a 

a. Green         b. Bluish          c. green Blue          d.. Greenish blue 
(13) Which of the following groups of planets do not have volcanoes? 

a. Mercury, Venus, Earth and Mars       b. Earth, Jupiter, Saturn and Neptune. 

c. Jupiter, Saturn, Uranus and Neptune.     d. Mars. Venus, Uranus and Saturn. 
(14) Which of the following expresses the characteristics of some planets in the solar 

system? 

a. Mercury and Mars do not have active volcanoes. 

b. Venus and Mars do not have an atmosphere. 

c. Mars and Saturn have the same atmosphere. 

d. Jupiter and Mars have the same crust composition. 
(15) All the following describe the outer planets, except that  

a. they are gaseous planets.        (b) they are rocky planets. 

c. they have no crust. 

 (d) their atmospheres contain helium and hydrogen gases. 
Earth system-The Sun 

 (16) Earth completes a full rotation around its own axis approximately every 

a. 365 ¼ days          b. 30 months      c. 24 hours       (d)   24 hours. 
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 (17) Earth's axis tilts from the imaginary perpendicular line to its orbit around the Sun at 

an angle of 

a. 32º          b. 23º      c. 23.5º       b. 32.5º 
 (18) Day and night cycle occurs due to 

a. the apparent height of the Sun.                b. Earth's rotation on its axis. 

Earth's revolution around the Sun               d. the apparent motion of the Sun. 
 (19) The apparent motion of the Sun is due to 

a. the Sun revolution around the earth,       b. the Sun rotation around its axis. 

 (c) Earth rotation around its axis               d. Earth revolution around the Sun. 
(20) The apparent height of the Sun is at its maximum during 

a. winter                 b. spring         c.  summer          d.  autumn 
 (21) The Sun is at its highest apparent level in the sky at  

a. sunrise.          b. noon.           c.  early morning.      d. sunset 
(22) The length of a shadow of an object changes throughout the day due to   

a. earth's gravity                    b. the difference in day and night hours. 

c. the day and night cycle.     d. the apparent motion of the Sun. 
(23) At which of the following times is the shadow of an object the largest? 

a. 9 am          b. 12 am          c. 12 pm       d. 5 pm 
(24) Which of the following represents the shadow of a stick formed by the light of the 

street lamp?  

  

 

 

 
 (25) The revolution of Earth around the Sun results in 

 (a) the succession of night and day.             b. the cycle of the seasons. 

c. the apparent motion of the Sun. 

d. the change in shadow lengths throughout the day. 
26) The northern end of Earth's axis leans close to the Sun at an angle of 23.5º in 

a. 21
st
  of March   b. 21

st
  of June.    c. 23

rd
  of September.    D.22

nd
  of December 

27) The northern end of Earth's axis leans away from the Sun in 

a. vernal equinox    b. autumnal equinox.  c. winter solstice. d. summer solstice 
28) The number of daylight hours is greater than the number of night time hours in 

a. Summer     b. winter         c.  spring                   d. autumn 
9) The number of night time hours is greater than the number of daylight hours in 

a. January 2
nd

      b. October 28
th
       c. August 10

th
      d. April 23

rd
  

30) All the following are summer crops, except 

a. onion.         b.cucumber         c. watermelon              d. lettuce 
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Choose from column (B) and (C) what suits it in column (A)-4 
  (B)   (B)   (A)       

A- Has a very thin crust full of craters a- Fifth planet from the Sun Earth -1 

B- Its atmosphere is mainly composed of 

nitrogen and oxygen gases 

b. Farthest planet from the 

Sun 

Mercury -2 

C- Known as the blue planet c. Seventh planet from the 

Sun 

 -Jupiter  -3 

D- is the largest planet d. Third planet from the Sun Neptune  -4 

E- Its colour is greenish blue due to the 

presence of methane in its atmosphere 

e. Closest planet to the Sun Uranuse -5 

F- Its atmosphere mainly consists of 

carbon dioxide 

f- Second closest planet to the 

Sun 

 

Correct the underlined words:-5 
The solar system 

(1) There are 9 planets orbiting the Sun In different orbits. 

(2) Saturn is the sixth largest planet according to the size 

(3) Neptune's diameter is larger than Mars's diameter but smaller than Earth's 

diameter. 

(4) Venus has a thick crust and an atmosphere composed mainly of oxygen and 

nitrogen gases. 

(5) Mars is known as the blue planet. 
The Sun-Earth system 

(6) Earth rotates around its own axis once every 42 hours, which is known as the day. 

(7) Earth revolves around the moon, causing the day and night cycle. 

(8) The apparent height of the Sun is at its maximum during spring. 

(9) The apparent height of the Sun decreases gradually at noon. 

(10) The period known as the equinoxes is on June 21 and December 22   

(11) The northern end of Earth's axis leans to the Sun during the summer solstice 

at an angle of 35.5º 

(12) In summer, the number of night hours equals the number of daylight hours. 

(13) The day length is greater than the night time length in autumn. 

(14) Wheat is a summer crop. 

Mark (√) or (x) for each statement, with correction:-6 
The solar system 

 (1) Mercury is the closest planet to the Sun and the largest in size. (  ) 

 (2) Mars is the first in the group of the outer planets. (  ) 

(3) Neptune is the second farthest gaseous planet from the Sun. (  ) 

(4) Mercury has a thin crust filled with craters caused by meteor impacts. (  ) 

(5) There is no life except on the surface of Mars. (  ) 

(6) The bluish green colour of Uranus is due to the presence of methane gas. (  ) 
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The Sun-Earth system 

(7) The Sun's position in the sky changes throughout the day due to Earth's(  ) 

(8) The difference in the Sun's apparent height in the sky during the day affects 

the length of the shadow cast by an object. (  ) 

(9) It is night time in the half of the earth facing away from the Sun as Earth 

rotates around its own axis. (  ) 

(10) The northern end of Earth's axis leans to the Sun starting from March 21  (  ) 

 (11) The difference in direction of the tilt of Earth's axis leads to a variation in 

the length of each of day and night during the seasons of the year. (  ) 

(12) In winter, the number of daylight hours equals the number of nighttime 

hours. (  ) 

(13) Wheat is preferably planted in the summer season. 

Give reasons for each of the following:-7 
The solar system 

 (1) The planets do not collide while erbiting the Sun. 

……………………………………………………………………………..  
(2) Mercury's crust is filled with craters. 

…………………………………………………………………………….. 
(3) The colour of Uranus appears greenish blue. 

…………………………………………………………………………….. 
(4) Gaseous planets do not have volcanoes. 

…………………………………………………………………………….. 
The Sun-Earth system 

 (5) The succession of day and night on Earth's surface. 

…………………………………………………………………………….. 
(6) The apparent motion of the Sun from east to west during the day. 

…………………………………………………………………………….. 
(7) The variation in the angle at which sunlight falls on different regions on Earth's 

surface. 

…………………………………………………………………………….. 
(8) The variation in the length of a shadow cast by an object throughout the day. 

…………………………………………………………………………….. 
(9) The length of a shadow during the day in summer is shorter than its length during the 

day in winter at the same time of the day 

…………………………………………………………………………….. 
 (10) The length of a shadow at noon is the shortest 

…………………………………………………………………………….. 
(11) The alternation of the four seasons. 

…………………………………………………………………………….. 
(12) The variation in the number of daylight and nighttime hours. 

…………………………………………………………………………….. 
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Lesson (2) Lunar eclipse   
The moon is a dark (opaque) body that orbits the Earth 

Its rotation around its own axis also takes 29.5 days 

It is the closest celestial body to the Earth 

It appears illuminated as it reflects sunlight 

Its revolution around the Earth takes 29.5 days 

 

Moon phases أؽٞاه اُؤو     
The moon appears to change shape 

throughout the Arabic (lunar) month, but it 

doesn't actually change. In fact, what 

changes is the size of the part of the moon 

that can be seen from the illuminated part 

that reflects sunlight.  
ٞاهغ، ٓب ٣زـ٤و ٛٞ ؽغْ اُغيء ٖٓ اُؤو اُن١ اُؤو ٣جلٝ إٔ ٣زـ٤و شٌِٚ ؽٞاٍ اُشٜو اُؼوث٢ )اُؤو١(، ٌُ٘ٚ ك٢ اُٞاهغ لا ٣زـ٤و. ك٢ اُ

 .٣ٌٖٔ هؤ٣زٚ ٖٓ اُغيء أُؼبء اُن١ ٣ؼٌٌ ػٞء اُشٌٔ

The moon orbits the Earth from east to west, so its position relative to both the sun 

and e Earth changes, leading to eight phases known as the phases of the moon. 
٣لٝه اُؤو ؽٍٞ الأهع ٖٓ اُشوم ئ٠ُ اُـوة، ُنا ٣زـ٤و ٓٞهؼٚ ثبَُ٘جخ ٌَُ ٖٓ اُشٌٔ ٝالأهع، ٓٔب ٣إك١ ئ٠ُ صٔب٢ٗ ٓواؽَ 

 .رؼُوف ثأؽٞاه اُؤو

The phases of the moon أؽٞاه اُؤو   

They are the different stages that the moon goes through during its orbit around the 

Earth as a result of the changing of its position relative to both the sun and the Earth. 
 .٢ٛ أُواؽَ أُقزِلخ اُز٢ ٣ٔو ثٜب اُؤو أص٘بء ٓلاهٙ ؽٍٞ الأهع ٗز٤غخ ُزـ٤و ٓٞهؼٚ ثبَُ٘جخ ٌَُ ٖٓ اُشٌٔ ٝالأهع

 

 

 

 

 

 

 

 

 

 

 

 

The eastern Illuminated part of the moon's side which faces the earth increases 

day by day as follows: 

1-First Half of the Lunar (Arabic) Month 



 

 

 122 

122 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

Moon's 

Visibility Time 

Percentage of the 

Moon's Orbit 

Name of the 

Phase 

 

Appearance of the Moon 

Beginning of the 

lunar month 
⅛ of Moon's orbit 

 

First (waxing) 

Crescent 

A small part of the side of the 

moon is illuminated on the right 

side 
After 7 days 

weekend 
 8/2 or ¼ of Moon's 

orbit 

First Quarter 

 

Half the side of the moon is 

illuminated on the right side 
On the 11th day ⅜of Moon's orbit Waxing Gibbous 3/4 the moon is illuminated on the 

right side 
After 14 days 

(the middle of 

the lunar month) 

 8/4     or ½ of Moon's 

orbit (when the earth 

lies between the 

moon and Sun) 

Full Moon 

(Second 

Quarter) 

The moon's side which faces the earth 

is completely Illuminated 
 (It appears as a complete bright disc) 

What Happens When? ٓبما ٣ؾلس ٓز٠؟   

The earth is positioned between the Sun and the moon in the middle of the lunar 

month? 
 روغ الأهع ث٤ٖ اُشٌٔ ٝاُؤو ك٢ ٓ٘زظق اُشٜو اُؤو١؟

The moon appears as a complete bright disc, this phase is called the full moon phase 
 ٣ظٜو اُؤو ًووص ًبَٓ ٓؼ٢ء، ٝر٠َٔ ٛنٙ أُوؽِخ ثٔوؽِخ اُجله

2- Second Half of the Lunar Month اُ٘ظق اُضب٢ٗ ٖٓ اُشٜو اُؤو١   
The western Illuminated part of the moon's side which faces the earth decrease day 

by day as follows: 
ب ثؼل ٣ّٞ ػ٠ِ اُ٘ؾٞ اُزب٢ُ ًٓ  :٣وَ اُغيء اُـوث٢ أُؼ٢ء ٖٓ عبٗت اُؤو أُٞاعٚ ُلأهع ٣ٞ

Moon's Visibility 

Time 

Percentage of the 

Moon's Orbit 

Name of the Phase 

 

Appearance of the Moon 

After 17 days 

 
 ⅝ of Moon's 

orbit 

Winning Gibbous 

 

3/4 the moon is illuminated on 

the left side 
After 21 days 

(third weekend) 
 6/8  or 3/4  of 

Moon's orbit 

Last (Third) Quarter Half the side of the moon is 

illuminated on the left side 
After 26 days   7/4  of Moon's 

orbit 

Second Crescent 

 

A small part of the side of the 

moon is illuminated on the left 

side 
After 14 days (the 

middle of the lunar 

month) 

Full Moon's orbit 

(The moon lies 

between the Sun 

and the Earth) 

New Moon 

 

The moon's side which faces 

the Earth is completely dark 

(Opaque disc) 
 

 Determine the position of each of Sun, Earth and the moon during the new moon 

phase. 

The Sun, the Earth and the moon are aligned (on one line), and the moon lies in the 

middle between Sun and Earth. 
Lunar Eclipse فَٞف اُؤو   

 حدد موقع كل من الشمس والأرض والقمر أثناء مرحلة القمر الجديد.

تصطف الشوض ّالأرض ّالقوز على خظ ّاحذ، ٌّقع القوز فً الوٌتصف تٍي 

 الشوض ّالأرض.



 

 

 123 

123 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

It is noticed once or twice a year that the moon in its full moon phase disappears 

gradually out of sight, this is called Lunar eclipse. 
ُؤو ك٢ ؽٞه اُجله ٣قزل٢ رله٣غ٤ب ػٖ الأٗظبه، ٝٛنا ٓب ٠َٔ٣ ثقَٞف اُؤو٣لاؽع ٓوح أٝ ٓور٤ٖ ك٢ اَُ٘خ إٔ ا . 

And to understand how the lunar eclipse happens, it is necessary to understand the 

concepts of the shadow and the penumbra which are clarified by the following 

activity: 
لس فَٞف اُؤو، ٖٓ اُؼوٝه١ إٔ ٗلْٜ ٓل٢ٜٓٞ اُظَ ٝشجٚ اُظَ اُِن٣ٖ ٣زْ رٞػ٤ؾٜٔب ٖٓ فلاٍ اُ٘شبؽ اُزب٢ٌُٝ٢ُ ٗلْٜ ٤ًق ٣ؾ : 

Practical Activity The formation of Shadow and penumbra 

Steps Observation 

1-Place a light source (a lamp) in a dark room and 

direct it towards a white movable screen. 

2-Place an opaque object, such as a ball, between 

the lamp and the screen. 

A shadow of the ball is 

formed on the white screen. 
 

Move the ball closer to or farther from the lamp. 
 

 

 

 

 

 

The shadow expands (increases 

in size) as the ball gets closer to 

the lamp, and decreases in size 

as It moves farther away. 

 

Move the screen towards the ball. 

 

 

 

 

 

 

Two areas are formed on 

the white screen: 

* The dark area: Which is 

the shadow of the ball. 

* The partially lit area 

(surrounding the shadow of the 

ball): Which is the penumbra of 

the ball. 

Conclusion: The presence of an opaque object in the path of light rays leads to the 

formation of a dark area known as the shadow, surrounded by an area that receives 

some of the light rays, thus becoming partially illuminated, which is known as the 

penumbra. 
ٝعٞك عَْ ٓؼزْ ك٢ َٓبه الأشؼخ اُؼٞئ٤خ ٣إك١ ئ٠ُ رٌٕٞ ٓ٘طوخ ٓظِٔخ رؼوف ثبُظَ، ٓؾبؽخ ثٔ٘طوخ رَزوجَ ثؼغ الأشؼخ اُؼٞئ٤خ،  اُ٘ز٤غخ:

 .ٝثبُزب٢ُ رظجؼ ٓؼبءح عيئ٤ب، ٝاُز٢ رؼوف ثبٍْ شجٚ اُظَ

Shadow The dark area that does not receive light as a result of the presence of an 

opaque object in the path of the light rays. 
 .اُظَ أُ٘طوخ أُظِٔخ اُز٢ لا رَزوجَ اُؼٞء ٗز٤غخ ٝعٞك عَْ ٓؼزْ ك٢ َٓبه الأشؼخ اُؼٞئ٤خ

Penumbra The partially illuminated area that receives some of the light rays, which 

surrounds the shadow created by the presence of an opaque object in the path of 

light rays. 
٤خشجٚ اُظَ أُ٘طوخ أُؼبءح عيئ٤ب ٝاُز٢ رَزوجَ ثؼغ الأشؼخ اُؼٞئ٤خ، ٝاُز٢ رؾ٤ؾ ثبُظَ اُ٘برظ ػٖ ٝعٞك عَْ ٓؼزْ ك٢ َٓبه الأشؼخ اُؼٞئ . 
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Transparent object: Object that allows the light to pass through it, thus no shadow is 

formed. 
 .اُغَْ اُشلبف: اُغَْ اُن١ ٣َٔؼ ُِؼٞء ثبُٔوٝه ٖٓ فلاُٚ، ٝثبُزب٢ُ لا ٣زٌٕٞ ظَ

Opaque object: Object that does not allow the light to pass through it, thus a shadow 

is formed. 
٣زٌٕٞ ظَاُغَْ أُؼزْ: اُغَْ اُن١ لا ٣َٔؼ ُِؼٞء ثبُٔوٝه ٖٓ فلاُٚ، ٝثبُزب٢ُ  . 

G.R. Even though an object is in the path of light rays, no shadow is formed on a screen 

placed in front of it. 

Because it is a transparent object that allows the light to pass through it, so no 

shadow is formed. 
َٓبه الأشؼخ اُؼٞئ٤خ، ئلا أٗٚ لا ٣زٌٕٞ ظَ ػ٠ِ اُشبشخ أُٞػٞػخ أٓبٓٚط. ه. ثبُوؿْ ٖٓ ٝعٞك اُغَْ ك٢  . 

 .لأٗٚ عَْ شلبف ٣َٔؼ ُِؼٞء ثبُٔوٝه ٖٓ فلاُٚ، ٝثبُزب٢ُ لا ٣زٌٕٞ ظَ

 
 

 

 

 

 

 

 

 

 

Thus, when the earth, during its orbit around the Sun, aligns itself (positioned on the 

line) between the Sun and the moon in its full moon phase, it partially or completely 

blocks the sunlight from reaching the moon, which is called the lunar eclipse. 
٤ًب ػٖ ٌٝٛنا، ػ٘لٓب رظطق الأهع، أص٘بء ٓلاهٛب ؽٍٞ اُشٌٔ، ث٤ٖ اُشٌٔ ٝاُؤو ك٢ ؽٞه اُجله، كاٜٗب رؾغت ػٞء اُشٌٔ عيئ٤ًب أٝ ًِ

 .اُٞطٍٞ ئ٠ُ اُؤو، ٝٛٞ ٓب ٠َٔ٣ ثقَٞف اُؤو

Lunar eclipse- A natural phenomenon that occurs when the earth, during its orbit 

around the Sun, aligns itself between the Sun and the moon, and so it blocks sunlight 

partially or completely from reaching the moon. 
فَٞف اُؤو- ظبٛوح ؽج٤ؼ٤خ رؾلس ػ٘لٓب رظطق الأهع، أص٘بء ٓلاهٛب ؽٍٞ اُشٌٔ، ث٤ٖ اُشٌٔ ٝاُؤو، ٝثبُزب٢ُ رؾغت ػٞء اُشٌٔ عيئ٤ًب 

 .أٝ ٤ًًِب ػٖ اُٞطٍٞ ئ٠ُ اُؤو

G.R.? Lunar eclipse does not occur every time the moon is in full moon phase.  
Because the moon's orbit around Earth is tilted about 5 degree relative to the earth's 

orbit around the Sun, so the moon is not always align between the Sun and the Earth 

during every full moon. 
 َٛ ٣ؾلس فَٞف اُؤو ك٢ ًَ ٓوح ٣ٌٕٞ ك٤ٜب اُؤو ك٢ ؽٞه اُجله. 

ب ٓؾبم٣ًب ث٤ٖ اُشٌٔ ٝالأهع  5ؽٍٞ الأهع ٓبئَ ث٘ؾٞ لإٔ ٓلاه اُؤو  ًٔ كهعبد ثبَُ٘جخ ُٔلاه الأهع ؽٍٞ اُشٌٔ، ُنُي لا ٣ٌٕٞ اُؤو كائ

 .أص٘بء ًَ اًزٔبٍ ُِؤو
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Types of Lunar eclipses. 

 

 

 

 

 

 

 

 

 

 

 

Partial and Total lunar eclipses 

 

Total lunar eclipse Partial lunar eclipse 

Location of the moon 

The entire moon is located within the 

shadow of the earth 

 

A part of the moon's body is located 

within the shadow of the earth, while 

the other part is the penumbra of the 

earth 

Appearance of the moon 

the moon appears as a dark  

due to the absence of sunlight 

The moon appears partially dark 
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Unit (4) Lesson (2) 

 1-Write the scientific term for each of the following 
The moon phases 
1)An opaque body surrounding the Earth and is the closest celestial body to the 

Earth (…………….) 

2)An opaque body reflecting sunlight and completes its orbit around the 

Moon29.5 days (…………….)  

3)The different phases the moon goes through during the full 

moon(…………….) 

4) The phase of the moon at the beginning of each celestial phase (…………….) 

5) The phase in which the right half of the moon's side is illuminated (……….) 

6) The phase of the moon on the 11th day of the Arabic month (…………….) 

7)The phase of the moon in the middle of the lunar month(…………….) 

8)The phase in which three-quarters of the left part of the moon's sides are 

illuminated (…………….) 

 (9) The phase of the moon at the end of the third week of the lunar month 

(…………….) 

 (10) The phase of the moon on the 26th day of the Arabic month (…………….) 

 (11) The phase in which the moon is completely dark(…………….) 

 (12) The phase of the moon at the end of the lunar month. (…………….) 

The lunar eclipse 
 (13) A phenomenon that occurs once or twice a year during the full moon phase, 

where the moon gradually disappears out of sight. (…………….) 

 (14) The dark area that does not receive light as a result of the presence of an 

opaque object in the path of light. (…………….) 

(15) The partially illuminated area which surrounds the shadow where part of the 

light reaches (…………….) 

 (16) Objects that allow light to pass through them. (…………….) 

(17) Objects that do not allow light to pass through them and cast shadows 

(…………….) 

 (18) A natural phenomenon that occurs when the Earth, during its orbit around 

the Sun, aligns itself between the Sun and the Moon, and blocks sunlight from 

reaching the Moon partially or completely. (…………….) 

 (19) A phenomenon that occurs when the Moon is completely within the Earth's 

shadow(…………….) 

 (20) A natural phenomenon in which the Moon appears as a dark disc due to the 

lack of sunlight. (…………….) 

 (21) A phenomenon that occurs when part of the Moon is in the Earth's shadow 

and the other part is in the Earth's penumbra. (…………….) 
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 (22) A natural phenomenon in which the Moon appears as a red disc, dimly 

(…………….) 

2) Choose the correct answer: 
The moon phases 
 (1) The moon appears illuminated in the sky at night, because…… …………. 

a)it reflects sunlight.                                             b)it orbits around the ear 

c)The moon rotates on its own axis.                     d)It is a luminous object. 

 (2) The closest celestial body to Earth is…………. 

a)the Sun.     b) Venus.      c)Mercury.    d)the moon 

(3) The moon takes approximately………… to complete its orbit around the 

Moon 

a) 24 hours   b)23.5 days   c)88 days   d)29.5 days 

(4) The phases of the moon occur during the lunar month as a result of 

a )the Sun orbiting around the moon.           b) the moon orbiting around the Sun 

c)the Earth orbiting around the moon.         d) the moon orbiting around the Earth 

(5) The number of phases that the moon goes through during the lunar month 

is…… phases 

a)6         b)8           c )9       d)7 

(6) The lunar phase cycle occurs every ………….day approximately. 

a) 27.32        b) 28         c) 29.5             d) 35 

 (7) The moon is in the……. phase when the right half of its side is illuminated 

a)waxing crescent         b)first quarter     c)waning crescent     d)last quarter 

(8) On the 11
th
 day of the Arabic month, 3/4 of the right part of the moon's side is 

 illuminated, and this phase is called……………. 

a)waxing gibbous.  b) first quarter.   c)full moon.  d) waning gibbous. 

(9) In the middle of the lunar month, the moon is in the………. phase 

a)waxing gibbous      b)wanning  crescent    c)full moon          d)new moon 

 (10) The moon is seen as a full moon when it has completed its orbit around the 

Earth. 

 a)  
 

 
             b)  

 

 
               c)  

 

 
           d)  

 

 
 

(11) After 17 days of the moon's orbit around the Earth, it becomes in the……. phase 

a)waxing gibbous      b)wanning crescent    c)wanning gibbous     d)last quarter 

 (12) The moon is in the last quarter phase when it completes………..of its orbit 

around the Earth.             

a)  
 

 
             b)  

 

 
               c)  

 

 
           d)  

 

 
 

(13) After three weeks of the lunar month, the moon's appearance becomes…… 
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(14) The phase in which a small part of the moon's left side is illuminated is 

called the 

a)waxing gibbous.      b)wanning crescent   c)wanning gibbous.    (d) waxing 

crescent 

 (15) The moon's side that faces the earth is completely dark in………….. 

a)the beginning of the first week of the lunar month. 

b)the middle of the lunar month. 

c)the last day of the lunar month. 

d)the end of the third week of the lunar month. 

 (16) Which of the following figures shows the moon in the new moon phase? 

 

 

 

 

 
 

(17) During Ramadan, the crescent moon appears 

a) once.      b )twice.        c)three times.    d )four times. 

Lunar Eclipse 
 (18) Which of the following describes the transparent objects? 

a)They allow light to pass through them.   B)They cast shadows 

c)They do not cast shadows.  d)a and c together 

 (19) When an opaque object is in the path of light rays, a dark area is formed, 

known as…………… .  a) the illuminated area.       b) the shadow.  

                                    c)the penumbra.                   d) the semi-illuminated area. 

 (20) When the Earth aligns itself between the Sun and the Moon, the 

phenomenon of ……………..occurs. 

a) the day and night cycle  b) no eclipse  c)the lunar eclipse  d) the season cycle 

(21) A total lunar eclipse occurs when………… 

a) the Moon is entirely within the shadow area. 

b) the Moon is entirely within the penumbra. 

c)a part of the Moon is within the shadow area. 

d) a part of the Moon is within the penumbra. 

 (22) The Moon appears incomplete in the………… 

a) total eclipse.   b) full moon phase.   c) partial eclipse.   d) no eclipse. 

 (23) If the Moon is entirely within the Earth's penumbra, it appears as………… 

a)a full moon.    b)a dark disc.    c)a crescent.      d)a red disc 
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3)Choose from column (B) what suits it in column (A): 
(B) (A) 

(1) It occurs when the moon is completely within the shadow 

area 

(2) The moon appears as a red disc. 

(3) It occurs when the moon is in the new moon phase 

(4) The moon appears incomplete 

(1) Total eclipse 

(2) Partial 

eclipse 

(3) No eclipse 
 

 

from columns (B) and (C) what suits them in column 4)Choose 

(A): 
(C) 

The Moon appearance 
(B) 

The timing of appearance 

(A) 

Moon Phases 

 

 

 

 

 

 

(1) On the 26
th

 day of the lunar month 

(2) On the 14
th

 day of the lunar month 

(3) At the beginning of the lunar month 

(4) On the 17
th

 day of the lunar month 

(5) On the 7th day of the lunar month 

(1) Waxing crescent 

(2) Wanning gibbous 

(3) First quarter 

(4) Full moon 

(5) Wanning crescent 

 

5)Complete the following statements: 
Phases of the Moon 
1) The …………... is the closest celestial body to Earth 

2) The moon takes approximately……………...to complete its rotation around 

its axis. 

 which is the same period taken to complete its orbit around……………… 

3) The moon goes through………………phases during its orbit around Earth. 

4) The number of times the moon appears as a full moon during the lunar month 

is 

 (5) Half of the moon's night side becomes illuminated …………… days after 

the beginning of lunar month 

6) The moon is in the new moon phase when it is located between ……………. 

.and ……………while it is in the full moon phase when it is between …………  

and…………… 

7) The………….. appears in the sky at the beginning of each lunar month, and it 

becomes a…………… in the middle of the lunar month 

(8) The moon is in the…………. phase on the 11
th 

day of the lunar month, and in 

the……. phase on the 21
st
 day 



 

 

 131 

131 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

(9) Ahmed looked at the moon and found it in the last quarter phase, so he 

concluded that…………….. days had passed from the month of Sha'ban, and the 

moon had completed………….of its orbit around Earth. 

10) 
 

 
  of The left part of the moon's side is illuminated during the……… … phase 

while  
 

 
  the right part is illuminated during the ………..phase 

 (11) The moon has completed 
 

 
   of its orbit around Earth in the……….. phase 

while in waxing gibbous phase, it has completed………….. of its orbit 

(12) When the side of the moon facing Earth is fully illuminated, it is 

called………. While It is called …………… when it is completely dark. 
 

(13) The full moon phase occurs between the………… and ……… phases, while 

the new moon phase occurs between the…………………. And……………. 

Lunar Eclipse 
(14)……………. Objects allow light to pass through them, While……… Objects 

don't allow light to pass through them. 

(15) When an opaque object is placed in the path of light rays, two areas are 

formed on a screen placed in front of it, which are……………..and …………….. 

(16) The shadow area increases when the opaque object ……………to………and 

decreases when it……………. 

(17) There are two types of lunar eclipses, which are……… and…………………. 

(18) The moon's orbit around ……….. is tilted about …………..degrees relative 

to Earth's orbit around the sun. 

(19) A………………occurs when a part of the moon is within Earth's shadow, 

while…………. a occurs when the entire moon is within Earth's shadow. 

 (20) The moon appears as a red disc when it is entirely in Earth's…………, and 

as a dark disc when it is entirely in Earth's……………… 

Correct the underlined words: 

Phases of the Moon 
to west. south(1) The moon orbits the Earth from   

to complete its rotation around its axis than its orbit  longer(2) The moon takes 

around Earth. 

to orbit around the Earth.24 hours (3) The moon takes approximately   

phase. full moon(4) We do not see the moon during the   

week, the moon is in the first quarter phase. hirdt(5) At the end of the   

, and the new moon appears once(6) During Ramadan, the gibbous moon appears  

.twice 

day of the lunar  second(7) The night part of the moon's side is illuminated on the 

month. 
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Lunar Eclipse 
 

ects do not cast shadows when placed in the path of light rays.obj Opaque(8)  

phase. first quarter(9) A lunar eclipse occurs during the   

 (10) The illuminated part of the moon during a partial eclipse is within Earth's 

shadow 

ing the total eclipsedisc dur bright(11) The moon appears as a   
 

Mark ( ) or (x) for each statement, with correction: 
Phases of the Moon 
 (1) An observer on Earth sees several sides of the moon. (   ) 

(2) The moon's orbit around Earth takes the same time as Earth's orbit around the 

Sun  (     ) 

 (3) The moon itself does not change throughout the lunar month, only the 

bubonic part. (    ) 

 (4) The moon undergoes the crescent phase twice during the lunar month. (    ) 
 

 (5) Earth is located between the moon and the Sun in the middle of the lunar 

month. (  ) 

 

(6) The moon completes its orbit on the 26th day of each lunar month and is 

called the last quarter phase. (    ) 

(7) During the full moon phase, the moon has completed a full orbit around Earth. 

( ) 

  (8) The moon undergoes the new moon phase once during each lunar month. ( ) 

Lunar Eclipse 
 (9) The shadow of a wooden cube increases in size when it moves closer to the 

light source. ( ) 

 (10) The area where part of the light rays reach is called the penumbra. ( ) 

(11) A lunar eclipse occurs once or twice a year when Earth blocks sunlight from 

reaching the moon. ( ) 

(12) A lunar eclipse does not occur during every full moon. ( ) (13) The moon's 

orbital plane around the earth is aligned with the earth's orbital plane around the 

Sun. ( ) 

(14) The dark part of the moon during a partial eclipse is in the earth's penumbra.  

( ) 

 (15) If the moon is completely within the earth's shadow, then this is not an 

eclipse.  ( ) 

What is meant by: 
 (1) Phases of the Moon 

 (2) Shadow. 



 

 

 132 

132 
Mr: Alifaz.N. Tadrous 

01005136959- 01222978682 

 
First term        

                         

 
1

st
 prep 1

st
 term 

 (4) Lunar Eclipse. 

 (5) Total Eclipse 

 (3) Penumbra 

 (6) Partial Eclipse. 

Give reasons for each of the following: 
Phases of the Moon 

 (1) An observer on Earth sees only one side of the moon. 

……………………………………………………………………………… 

 (2) The moon appears illuminated in the sky, despite being dark. 

……………………………………………………………………………… 

(3) The appearance of moon phases during the lunar month 

……………………………………………………………………………… 

 (4) The moon is called the first quarter at the end of the first week of the 

lunar month 

……………………………………………………………………………… 

 (5) The moon appears as a full moon on the 14th day of the lunar month. 

……………………………………………………………………………… 

 (6) The moon undergoes the crescent phase twice during the lunar month, 

while the full moon occurs once. 

……………………………………………………………………………… 

 (7) The moon cannot be seen during the new moon phase. 

……………………………………………………………………………… 

 (8) The moon cannot be seen at the end of the lunar month. 

……………………………………………………………………………… 

Lunar Eclipse 

 (9) A shadow is formed for an opaque object when placed in the path of 

light rays, while no shadow is formed for a transparent object. 

……………………………………………………………………………… 

 (10) Although an object is in the path of light rays, no shadow is formed on 

the sc placed in front of it. 

……………………………………………………………………………… 

(11) A lunar eclipse can be either a total or a partial eclipse. 

……………………………………………………………………………… 

 (12) A lunar eclipse does not occur during every full moon. 

……………………………………………………………………………… 

 (13) The moon disappears during the total eclipse. 

……………………………………………………………………………… 

 (14) The moon appears as a dark disc during the total eclipse 
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……………………………………………………………………………… 

 (15) The moon appears incomplete during the partial eclipse. 

……………………………………………………………………………… 

 

10. What are the consequences of: 
Phases of the Moon 

 (1) The moon's rotation period on its own axis being equal to its revolution 

around the 

……………………………………………………………………………… 

(2) The change of the moon's position relative to Earth and the Sun during its 

revolution around Earth. 

……………………………………………………………………………… 

 (3) The Earth being between the Moon and the Sun in the middle of the 

lunar month. 

……………………………………………………………………………… 

 (4) The Moon being between the Earth and the Sun at the end of the lunar 

month. 

……………………………………………………………………………… 

Lunar Eclipse 

 (5) Placing a metal ball in front of light rays from a flashlight 

………………………………………………………………………………  

(6) Moving an opaque object placed between a screen and a lamp farther 

from the lamp (in terms of: the shadow area). 

……………………………………………………………………………… 

(7) Bringing the screen closer to an opaque object placed in front of a light 

source. 

……………………………………………………………………………… 

(8) The Earth being aligned on the same line between the Sun and the Moon 

during the full moon phase. 

……………………………………………………………………………… 

 (9) The moon being entirely within Earth's shadow. 

……………………………………………………………………………… 
  

(10) Part of the moon being within Earth's shadow as it orbits Earth. 

……………………………………………………………………………… 

 (11) The moon being entirely within Earth's penumbra 

……………………………………………………………………………… 
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11)Compare between each of the following: 
 (1) The full moon and the new moon phases. 

 (2) The first quarter and last quarter phases 

 (3) The waxing crescent and waning crescent phases. 

 (4) The waxing gibbous and waning gibbous phases. 

 (5) Shadow and penumbra. 

 (6) Total eclipse and partial eclipse "In terms of: The Moon's position - its 

appearance". 

 

 
 

 




