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First Exercise

Question Answer mar
k
11 At the equivalence point : n (OH") added to reach equivatence = N (HA) introduced into the beaker
Co XVpe = Ca XV,
The Concentration of the solution (S) is: Ca = % = % =16.6x10 ?mol.L* 075
a
1.2 n (HA) in 500 mL of solution = 162'6><1O'2 = 8.3x10% mol. 075
Molar mass of the acid: M(HA)= M(HA) _ 5 -60.2 g.mol™.
n(HA) 8.3x10°?
1.3 HA is an alkanoic acid, its general formula is CH2,0..
M(HA) = 14n + 32 = 60.2 ; therefore n = 2. 0.75
The acid HA is the ethanoic acid of formula CH;COOH.
2.1 The general formula of a saturated non-cyclic chain monoalcohol is CxyHx+1OH. 0.5
M(alcohol) = 14x + 18 = 74 ; therefore x =4 and the molecular formula of this alcohol is
C4H100.
2.2 The product of the mild oxidation of the alcohol is a ketone since it gives a yellow-orange
precipitate with 2,4-DNPH but it does not react with Fehling solution.
so the alcohol is a secondary alcohol. Its formula is :CH; — CH, — CH — CH3 1
H
Its name is 2-butanol.
3.1 The condensed structural formula of the organic compound obtained is:
CH3; - C — O - CH — CH, — CHgs; its name is 1-méthylpropyl ethanoate 0.5
CHa
3.2 The curve is:
1 n(ester) 102 mol _
12 /
—
10
8 B 1

6 /.
—7 /

. / t(h)




3.3

at t =3 hours.

The rate of formation of the ester is: r = @

Graphically, it is equal to the slope of the tangent at the curve at the point of abscissa 3

hours. 1
A(0;5.10%mol) and B(3 heures; 10.10” mol)
-2
r= YooY, = (10-5)x10 =1.6x10"mol.h™
X, —X, 3
3.4 The presence of the catalyst increases the rate of this reaction.
At each instant of time t, n (ester) formed (in the presence of H") is greater than n (ester) 0.75
formed (in the absence of H™).
Second Exercise
Question Answer Mark
1.1 According to the mass conservation law: x=2nandy=4n-2;s0y=2Xx-2. 0.5
1.2 P,Os is a strong dehydrating agent, it absorbs water formed in the dehydration
reaction of the acid (A), shifting the equilibrium in the direction of formation of the | 0.5
anhydride.
1.3 M(B) _3x16 ; M(B) = 14 x + 46 =129.7 ; therefore x =6 and the molecular
100 %0 0.75
formula of (B) is CgH10O:s.
1.4 The formula of (A) is: CH3; — CH, — COOH. 0.5
And that of (B) is: CH3 —CH,;—-CO -0 -CO —CH, - CHs.
2.1 The equation of this reaction is:
CH;-CH,-CO-0-CO-CH;-CH3+CH3;-CH, - CH, OH — 0.75
CH3;-CH;-CO-0-CH;-CH;—-CH3 + CH;—CH, - COOH.
Ester formed is propyl propanoate 0.25
2.2 An equimolar initial mixture => n (alcohol) initial is equal to 0.6 mol.
o d(alcohol) xV, 4 ) 1
But n(alcohol) initial = ; with M =60 g.mol™ and d =0.80 g. mL
M (alcohol)
1
We find V; =45 mL.
2.3 From the equation of the reaction: 0.5
n(ester ) maximal = n (‘alcohol) initial = n (B) initial = 0.6 mol
2.4 n (ester) at the end of the transformation is 0.40 mol since the corresponding 0.75
reaction is limited and this value is always less than 0.6 mol.
2.5 This compound is propanoyl chloride of formula: CH; — CH, — COCI. 0.5




Third Exercise

Question Answer mar
k
1.1 This is a heterogeneous catalysis since the reactants and the catalyst are in different 0.5
phases.
1.2 N2:n(1—-a)mol; Hy:3n(1l - a) mol and NHs: 2 na mol 1
1.3 In order to increase the degree of transformation a, one should increase the total pressure
under which the synthesis is carried out (Le Chatelier’s principle). 1
2.1 The two criteria are:
- The curve shows two inflection points. 0.5
- The pH at equivalence is less than 7.0
2.2 The equation of the titration reaction is: 0.5
H30+ + NH; — NHZ + H,O
2.3 At equivalence : n (H3O+) added to reach equivalence = N (NH3) introduced into the beaker
CxVEg = CsxV
-3 1
Cs= CxV, _8x107x125 _ 0.01 mol.L™
V, 10
2.4 The Concentration of the commercial solution is: 0.5
Co = 0.01x650 = 6.5 mol.L™*
2.5 . .
% by mass of the commercial solution in NH3 = Co x M_(NH3)
d(solution) x10 1
avec d(solution) = 0.92 g/mL ; therefore % by mass in NH3 = 12.0 %
2.6 :
pH (mixture) = pKa (NH, / NH3) + log %
The graph that corresponds to this change is the graph (a) since :
1

[B]

- it is an increasing line (when [B] increases, that of [A] decreases and log m increases ;

so pH increases)
- it passes in a point of abscissa at the origin equal to 9.2 which is the pKa (NH, / NH3)
= constant = 9.2 ( from the curve pH =f [V (acid)] added.
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