ARAB REPUBLIC OF EGYPT
Ministry of Education
     General Secondary Education Certificate Examination, 2011
[ Second Session ] 
CHEMISTRY (For the First and Second Stages)     Time: 3 Hours
Answer FIVE questions only from the following:
( Write all the chemical equations balanced, mention the conditions of the reaction)
Question One:
( A ) Choose the correct answer for each of the following:-
1.
On heating gases or vapours under reduced pressure to high temperature, they...
a) Absorb light
b) Radiate light
c) Emit gamma rays
d) Emit alpha particles
2.
The element which has highest metallic character is

a) Iron
b) Sodium
c) Caesium
d) Lead
3.
The type of hybridization of the carbon atom in methane molecule is

a) sp
b) sp2
c) sp3
d) dsp2
4.
Sodium hydroxide is used in manufacture of

a) Paper
b) Soap
c) Synthetic silk
d) All the previous
5.
The compound FeCl3 is one of the compounds

a) Paramagnetic and coloured
b) Diamagnetic and coloured
c) Diamagnetic and colourless
d) Paramagnetic and colourless
6.
The concentration of sulphuric acid solution obtained by dissolving 9.8 grams of
sulphuric acid in 250 cm3 of water equals

Given that ( O = 16 ,   S = 32 , H = 1)
a) 1 mole/liter
b) 0.4 mole/liter
c) 0.25 mole/liter
d) 0.75 mole/liter
( B ) In the following reversible reaction:
H2(g) +  I2 (g) [image: image2.png]


     2HI (g)
 At 458°C the mixture of reactants contains:

( HI) = 1.5X10-2 mole/ liter
 ( H2) = 4.6X10-3mole/liter 
( I2 ) =1 X10-3 mole/liter 
Calculate the equilibrium constant Kg of the previous reaction at 458°C.
( C ) Arrange the following alcohols in ascending order according to their boiling points, give the scientific reason.
( Ethylene Glycol - Sorbitol - Ethanol - Glycerol)
Question Two: ( A ) Write the scientific term for each of the following statements:
1. No electron pairing takes place in a given sublevel until each orbital contains one electron.
2. The overlap between two different orbitals or more of the same atom to produce a number of new orbitals.
3. Some metals such as (Fe) are not affected by concentrated nitric acid due to the formation of non porous layer on the surface of the metal.
4. An Alloy used in the oxygen converter to prevent the formation of gas bubbles in steel.
5. The minimum amount (quantity) of energy that must be gained by a molecule to react at collision.
( B ) Write the chemical equations which illustrate how to obtain methanol from acetic acid. 
( C ) What is the mathematical equation which illustrates the relation between volumes
and concentrations of both acid and alkalie at the end point of titration process?
Question Three: 
( A ) Despite the great efforts of Bohr to construct his atomic model, the quantitative
calculations of his theory did not agree with all experimental data. Mention the
inadequacy of Bohr's atomic model.

 ( B ) Show by balanced chemical equations each of the following:
1. Passing ammonia and carbon dioxide gasses in a concentrated solution of
sodium chloride then heating the product.
2. Reaction of chlorine gas with hot iron then adding sodium hydroxide solution to
the product.
3. The effect of heat on iron oxalate.
4.
To obtain "water gas" from methane.
(C)
1. Considering acids and bases as hydroxy compounds, they may be represented by
the general formula (MOH), (Where M is the element atom). Explain how it
may be ionized?
2. What is the role of the scientist " Davy " in the progress of chemistry?
Question Four:
( A ) Give reasons for:
1. The sublevel p takes up to 6 electrons whereas sublevel d takes 10 electrons.
2. However the sulpher is located under the oxygen direct in group six in the
periodic table, their hydrogenated compounds have different boiling points, i.e.
water boils at 100°C whereas hydrogen sulphide boils at -61 °C.
3. The positive oxidation numbers of Nitrogen appears in its oxygenated
compounds as (NO2) while it has negative oxidation numbers in its
hydrogenated compounds as (NH3).
4. The abnormal electronic configuration of chromium (Cr24) and copper (Cu29) as
elements of the first transition series.
( B ) What is the effect of each of the following on the equilibrium of the previous reaction:
FeCl3 + 3NH4SCN [image: image4.png]


Fe(SCN)3 + 3NH4C1
1. Adding excess of iron (III) chloride.
2. Adding excess of ammonium chloride.

( C ) Write the structural formule of the following compounds:
1. Aromatic acid contains a carboxylic group and one hydroxyl group C7H6O3
2. Three alcohols having the molecular formula C4H10O
( D ) Write the names of the following organic compounds according to IUPAC system.
CH2 = CH - CH- CH2 - CH3
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Question Five:
( A ) How you can differentiate practically between
?
1. Salts of nitrate and nitrite.
2. Ethyl alcohol and phenol.
( B ) A two gram of impure sodium chloride was dissolved in water. Excess of silver nitrate was added to precipitate 4.628 grams of silver chloride. Calculate the percentage of chlorine in the sample. Given that: (O = 16 , N = 14 , Na = 23 , Cl = 35.5 , Ag=108)
( C ) Compare between each of the following:
1.
The graduation of electron affinity across the elements of the periods and groups in the periodic table.
2.
The oxidation number of Hydrogen in both of KH, KOH.
( D )Draw the apparatus used for preparation of the Ethene (Ethylene) gas in the lab and write the balanced chemical equation.
Question Six:
( A ) What is meant by
?
1. Metalloids.
2. The transition element.
3. The pi bond
( B ) The following equation illustrates the ionization of a weak base (Ammonium Hydroxide), its concentration C = 0.1 Molar, whereas (a) is the degree of ionization of the base and the dissociation constant of the base Kb = 1.6 x 10-5
NH4OH           NH4+  + OH-
(1-α) C
    αC     αC
Calculate each of the following:
1. The degree of ionization of the base
2. The concentration of hydroxyl ion in the alkalie solution.
3. The pOH value of the solution.
4. The pH value of the solution.
( C ) Examine the following compound then determine which of the functional group that:
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1.
Causes effervescence when the compound reacts
with sodium bicarbonate.
2.
Forms ester when the compound reacts with Ethanoic acid.
(D)  Explain briefly each of the following
1. The graduation of metallic and nonmetallic characters in the periodic table.
2. The rate of the chemical reaction and the factors affecting it.
Answer of question one; [10 degrees] A) [6X1 =6 degrees]
1. (b) radiate light
2. (c) Caesium
3. (c)sp3
4. (d) all the previous
5. (a) paramagnetic and colured
6. (b) 0.4 mole/liter
B) One and half degree
Kc=  [image: image6.png][HI*
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   = 48.9
                      (1/2 degree)
C) Two degrees and half
Ethanol < ethylene glycol < glycerol < sorbitol
(112 degree) (1/2 degree)    (112 degree)
Due to increase of the number of polar hydroxyl groups which have the ability to form hydrogen bonds between the molecules of alcohols causing increase of its boiling  point.
(1 degree)
Answer of question Two; [10 degrees]
A) [5 Xl=5 degrees]
1. Himd'srule
(One degree)
2. Hybridization
(One degree)
3. Passivity
(One degree)
4. Ferro manganese-alloy
(One degree)
5. Activation energy.
(One degree)
B) (Four degrees) each equation one degree
CH3COOH + NaHCO3[image: image10.png]



CH3COONa +  CO2  +  H2O
CH3COONa  +  NaOH [image: image12.png]Cal



Na2CO3
CH4   +  Cl2       [image: image14.png]Indwect sunligh



       CH3C1 + HC1
CH3Cl+ KOH( aq ) Or NaOH (aq)  [image: image16.png]


  CH3OH + KC1
C) (1 degree)
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    = [image: image20.png]My V2
My




(1/2 degree)
Where:
mi = Concentration of the acid used (mole/liter) 
V1 = Volume of the acid used(ml)
 Ma= Number of moles of the acid. 
M2= Concentration of the alkalie,
 V2 = Volume of the alkalie. 
Mb = Number of moles of the alkalie.       (1/2 degree)
Answer of question Three; [10 degrees]
A)
2 degrees ( each point half degree )
Inadequacy of Bohr's atomic model
1. Bohr's atomic model was applied on hydrogen atom. It failed to explain the
spectrum of any other element.
2. It considered the electron as a negative charged particle only, and didn't consider
that it also has wave properties.
3. It postulated that it is possible to determine both the location and speed of an
electron at the same time, this is experimentally impossible.
4. Bohr's theoretical equations described the electron as a particle moving in a
circular planer orbit, which means that the hydrogen atom is planar.
B)
6 degrees
1.    Solvay process      2 degrees
NH3 + CO2 + NaCl
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 NaHCO3 + NH4C1
2NaHCO3         [image: image24.png]


       Na2CO3+CO2
2.  2Fe + 3C12     [image: image26.png]


      2FeCl3  

FeCl3  + 3NaOH     [image: image28.png]


    3NaCl+Fe(OH)3
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     FeO + CO + CO2
4.   CH4 + H20 [image: image32.png]75
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→  CO + 3H2
C) 2 Degree

1.
( One degree )
(MOH) may be ionized by either ways:
It may produce hydroxide ions and considered as a base
MOH [image: image34.png]


 M+ + OH- 
Or it may produce hydrogen ions and considered as an acid
MOH   [image: image36.png]


MO-   + H+
2. Davy prepared sodium and potassium metals by electrolysis of its (fused) halide.    

                                                                                           ( One degree )
Answer of question Four: [10 degrees]
A)
Four Degrees
1. Because the sublevel (p) consists of three orbitals, each orbital is occupied by two
electrons, sublevel (d) has 5 orbitals, each orbital filled by 2 electrons.
2. Because the electro negativity of oxygen is higher than that of sulphur, the water
molecule is said to be a polar molecule. The oxygen atom in water carries a partial
negative charge while the two hydrogen atoms carry partial positive charge, they are
attracted together by hydrogen bond, which is greater than in case H2S so the boiling
point of water is higher than that of hydrogen sulphide.
3. Because the electro negativity of Nitrogen is less than that of oxygen while the
electro negativity of Nitrogen is higher than that of hydrogen. The element which
has higher electro negativity gains negative charge and the lower gains positive
charge.
4. Their configuration are Cr24 (Ar) 4S1 3d5 and copper Cu29 (Ar) 4S1 3d10 owing to
extra stability that is associated with the half-filled sublevel 3d5 4S1 in chromium
atom and filled 3d10 and half filled 4S1 in copper.
B)
2 degrees
1. The red colour of the solution increase indicating to the formation of more iron (III)
thiocyanate.   (One degree)
2. The intensity of the red colour decreases because the equilibrium shifts to wards backward reaction to the formation of iron (III) chloride.  ( One degree)

2.      CH3-CH2-CH2-CH2-OH
- CH3-CH2-CH-CH3
                           |
                          OH
CH3
|

CH3 - C – OH
       |

CH3
D) 2 degrees
1) 3-methyl-l-pentene
2) Para chloro-Nitrobenzene       or     4 - chloro- Nitrobenzene
Answer of question Five: [10 degrees]
A)
Three degrees
1. Add to the salt solution a solution of potassium permanganate acidified with cone.
Sulphuric acid. (1/2 degree)The colour disappears in case of nitrite salt. (1/2 degree)
5KNO2 + 2KMnO4 + 3H2SO4   →   5KNO3 + K2SO4 + 2MnSO4 + 3H2O
Nitrate salt doesn't remove the colour of permanganate. (1/2 degree)

3. On adding few drops of iron (III) chrolide solution to both of them, (1/2 degree) 
if a violet colour is produced therefore it is a phenol, (1/2 degree)

 if no violet colour produced therefore it is ethanol. (1/2 degree)
B)
3 degrees
NaCl + AgNO3   →       AgCl + NaNO3
Mole of AgCl=l X108+1 X35.5=143.5 gram
143.5 gram AgCl            →          35.5 gram chlorine
               4.628

         →            X Chlorine
Therefore mass of chlorine in silver chloride = mass of chlorine in sodium chloride
= 4.628X35.5 = 1.145
(1/2 degree)
143.5
the percentage of chlorine in the sample =  mass of chlorine the sample X 100
                                                      Mass of the sample

= 1.145X100    = 57.245%
     2

C)
2 degrees
1. The electron affinity increases across the periods as we move from left to right. (1/2)
The electron affinity decreases across the elements of the same group by increasing
the atomic number. (1/2)
2. In KH the oxidation number of hydrogen (- 1 )
(1/2 degree)
In KOH the oxidation number of hydrogen (+1)
(1/2 degree)



Answer of question Six: [10 degrees]
A)
(3X1= 3 degrees)
1. Metalloids: Group of elements that has a metallic appearance and has most of the
properties of nonmetals, they are characterized by their valence shell is nearly half
filled. The electron negativity is intermediate between metals and nonmetal their
electrical conductivity is less than that of metals but more than that of non metals.
(1 degree)
2. The transition element is usually considered to be one that possesses an incompletely
filled (d) or (f) sublevel in either the free state or in one of its compounds. (1 degree)
3. The pi bond n: This is formed as a result of the overlap of two atomic orbitals side by
side. An example; the overlap of 2PZ atomic orbital of one carbon atom with its similar
orbital in the other carbon atom as in ethylene molecule. (1 degree)
B) 2Degrees
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 = 1.27 × 10-2   
OH-  = [image: image44.png]aC



 = 0.1 × 1.27 × 10-2   = 1.27 × 10-3

POH  = 2.9 

PH = 14 – 2.9 = 11.1
C)
2 degrees
1. COOH    ( one degree )
2. OH
( one degree )
D)
3 degrees
1.
Trends of metallic and non metallic character in the periodic table:
In periods; As we move across the period from left to right we observe that the first group includes the elements of the highest metallic character, then this property decreases gradually with the increase in the atomic number across the period past the metalloids. To the right of the metalloids begins the non metallic character. Group seven includes the elements of the highest nonmetallic character. ( one degree )
2.
Factors affecting the rate of chemical reactions:-
•
Nature of reactants
A- Type of bonding in the reactants: Ionic reactants undergo very fast reactions B- Covalent bonded reactants undergo slow reactions. (1/2 degree)
· Concentration of reactants: the larger the number of reacting molecules, the greater the chance
of collision and the greater of reaction rate. (1/2 degree)
· Temperature: A raise in temperature causes an increase in the proportion of activated
molecules and consequently an increase in the rate of chemical reaction. (1/2 degree)
· Increasing the pressure on the gaseous reaction under equilibrium, a shift in the direction
whose volume is less. (1/2 degree)
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C2H5OH+ H2SO4 → C2H5-O-SO3H + H2O  
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