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First Exercise (7 points)
Expected Answer

Mark

Q (etectron clouqy = N Of electrons x relative charge of an electron

(17-) = nb of electrons x (1-) => nb of electrons = 17
The atom is electrically neutral, so the number of electrons = number of protons = 17
Number of protons = atomic number =Z =17

N=Z+1; N=17+1=18 (0.25 pt)
Mass number=A=Z+ N (0.5 pt) >A =17 + 18 = 35 (0.25 pt)

The electron configuration of the atom of the element X is: K, L®, M".

The couple (c) corresponds to the placement of the element X in the periodic table (0.5 pt).
The number of occupied energy levels indicates the number of the period (0.25 pt). The
number of electrons on the outer energy level indicates the number of the group (the unit digit
of the column) (0.25 pt). The atom of element (X) has 3 occupied energy levels and 7e” on the
outer energy level (0.5 pt).

1.5

The sodium atom has 1 electron on its valence energy level. The sodium atom loses it valence
electron to attain its octet (satisfies the octet rule) and becomes sodium ion Na* (0.5 pt). The
chlorine atom, ClI has seven electrons on its valence energy level, gains one electron to attain
its octet (satisfies the octet rule) and becomes chloride ion CI'.(0.5 pt)

The oppositely charged Na* ions and CI”ions attract each other mutually by an electrostatic
force. The bond formed between them is an ionic bond. (0.5 pt)

1.5

A patient suffering from hypertension must consume a substitute of table salt to lower sodium
intake in his diet.

Second Exercise ( 7 points)
Expected Answer

Mark

(2): solution containing Zn*" ions; (3): salt bridge; (4): solution containing Cu** ions;
(5): copper strip (4x0.5 pt)

The anode of the galvanic cell is the zinc strip.

The half-reaction that takes place at the cathode is: Cu** +2e" — Cu

4.1

The increase in mass corresponding to 0.01 mol
n = (m/M); (0.25 pt) m=nx M =0.01 x 64 (0.25 pt) = 0.64g (0.5 pt)

4.2

The mass of the copper strip (cathode) after operating for (t) hours
=18.25 + 0.64 (0.5 pt) = 18.89g (0.5 pt)

When the salt bridge is removed, the circuit becomes opened; the spontaneous redox reaction
ceases, therefore no electrons flow through the external circuit.




Third Exercise (6 points)

Mark
Expected Answer
1.1 The equation of the reaction is; CH,=CH, + Br, - CH,Br - CH,Br 15
1.2 | The IUPAC name of the product obtained is: 1,2-dibromoethane. 1
The equation of the hydration reaction of ethene is:
H H
H H
2 N i - 1.5
i + HQO —» H—C—(Cc -H
u’ H ! N
H OH
3.1 | An ester is the product of the reaction of an alcohol with a carboxylic acid (0.25 pt). Compound 1
(A) is alcohol, so Compound (B) is carboxylic acid (0.75 pt).
39 The structural formula of compound (B) is (I11). (0.5 pt)
' Compound (B) has two carbon atoms in its molecule, and it possesses a carboxyl group 1

-COOH. (0.5 pt)
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