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This exam is composed of thregercses It is inscribed on twgages.The use ohonprogrammable
calculator is allowed.

Exercisel: (7 points)
Magnesiumand Photographic Flash
Magnesium {zMg) is a lightweight and relatively soft methhatstrongly reacts with oxygegas foundn the
air when it isheated The chemical reaction is represented by the following equation
2 Mg(s) + Oz(g) Y ZMQO(S) (Reactionl)
The intense lighproduced duringhis combustiorieadsmagnesiunmo bewidely metalused inphotographic

flashes.
- The atomic number of the Mglements equal to 12 —
Magnesium - Magnesium has three staldetopes: | OI
element Mg, Mg and**Mg
Document-1 .
Document?2

1- Pick out from the text the reasamy magnesium is used in ptographic flashes.
2- Referring to document1:
2.1 Specify, among the following electron configurat®ithe one thatefersto magnesium atom
i- K2LM? ii- K2L® i -K2L®MBN?
2.2 Deduce the column andherow to which magnesium elemefiitelongsin the periodic table.
2.3 Recopyandcomplete the following table

Isotopes| “*Mg | Mg | “®Mg

Atomic number(Z)
Mass number(A)
Number of neutrons (N)

3- Determinethe relative nuclear charge thfe magnesium atom.
Knowing that the relative charge of a proton+= 1
4- Document2 representshe Lewisdot symbol othe oxygen atom.
4.1 Give thenumber ofvalence electronfor oxygen atom thenetluce its valency
4.2 Write the Lewis structuref oxygenmoleculeOs..
4.3 Indicate the type of chemical bonding that exists between the oxygen atoms.
5- Magnesium oxide MgO, produced bgaction(1), isanionic compound.
5.1Explain the formatiorf ionic bondbetweenMg andO.
5.2 Specify thetype of chemicabondng in CaQ knowing that theelementcalciumis located just
belowMg in the periodic table.

Exercise2: (7 points)
Propene:Product of the Day
Propenepf condensed structural formula g@H=CH,, is a colorless, odorless and highly flammable gas.
In cold countries, propene is used for heatia@n alternativef butane.
Propene(CsHg) can beobtainedby cracking ofthe hydrocarborheptane(C7Hzie). The equatiorof the
reaction is shown bbew (reaction 1)
C7HieA CsHe + CompoundA) (Reaction )

12



Propeneis used in the manufacturef polypropene which is represented in tl
document-1: £CH:—-CH¥
This Polypropene is mainly used in food packaging, technical parts for « I
carpets and ropes. Thitgpe of polymeris described adeing a thermoplastic CH:
(softens upon heatyoit can be recycled Document-1
1. Pick out from the text:

1.1 Two properties and two use§propene.

1.2 Two uses of polypropene.
2. Referring to reaction (1), show that thanolecular formula of ampound (A)is C4H 0.
3. Write the condensestructural formula of compoun@) knowing that ithas one branchGive its name.
4. Specify whethepropene is ma ursaturated hydrocarbon.
5. Referring to document1:

5.1 Write the condensed structural forlawf therepeaing unit of the polymer.

5.2 Deduce the condensed structural formula of a portion of polypropene contityrigreerepeaing
units.
6. For the following statementsdicate theaight answer. dstify

6.1 Uponheaing, polypropee becomes:

i- Soft ii- Solid iii- Gas
6.2 Polypropene is not consideredmslutantsince it is
I- Biodegradable ii- Burnsin air iii - Is recoveredand reused

Exercise 3:(6 points)

Galvanic Cell
An electrochemical celk a device that converts chemical energy into electrical energy through a chemical
redox reactionDocument1 shows galvanic cell(electrochemical cell formed of ZCu).
1. Indicate thenatureof the cation X' in solution (A)
2. The half cathodic equation of this cell is:

CU#* +2¢- Cu
2.1. Write the halfequationof thereactionoccurringat et
the anode. Zn strip

2.2.Deduce theverall equation of the reaction.
3. Write the cell representation
4. Justify that the cathode of this galvanic cell becomes thicke
after operating for an interval of time. o
5. Specify whether the following statements are trutatse Coniaining ol
5.1 When thecell is operatingnitrateions (NOs) move o .
towards solution (A)
5.2 If thesaltbridge isremoved, he lanp still shines.
5.3 The spontaneous transfer of electrons occurs in the exterqat.ci
6. Document2 showsfour metals Ag, Cu, FandZn which arearrangedn anincreasimg order of their

tendency to loselectrons

Document-1

Note: As the difference between

the tendency to lose electrons : : : :
1:11cre;3535= the voltage of the cell Ag Cu Fe Zn
ncreases

v

Document-2

Specifythe metathatproduceswith zinc metala galvanic cell havinthe highest voltage
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