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ieftul;we obtain *.tt yt benzoate,strong odor tiquid.
1- Which formula is Methyi benzoate?
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2-Sulfiric acid leads to :

a. inciease the reaction yield
b. increase the rate of reaction
c. a total reaction

3- choosg among the materiars giving berow, the appropriate assembry :

4-The narne of the reaction is ;a. Saponification
b. Hydrotysis
c. Esterification

S-In relate to the reacranm :

a. Methanol is in excess
b. Methanol is the limiting reactant
c. Methanol and benzoic acid are in stoichiometric proportions6-After cooiing, we obtain r0.2 gof methyiben;;;;;.'Tb"reaction is :a. Limited

lfrD. lotal
c. Yiejd of reaction is equal to 67vod. yield of reaction is equai to 75%

7-The equilibriurn constant Ie is near to :

c- 0,25

Lrrven : benzoic acid M : 122 g.mol-r
l\/a+1^-,1 L.rvrvurJr u€t1Ze&t€ M: 136 g.mol-l

Methanol M= 32 g.mol-
Itdethanol density: 0.80 s.ml'l

a-4 b-l

6r Turn the PaPer
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Exercice II : (7 points)
1- Identifi the missing compounds A, B, C and D in the foilowirig diagram, (A) has no reaction

on2,4 D.N.P.H

,- 
[;t;l;;*itg, 

the condensed structural formulas, the over all reactions 
C 

*o 
O

3- lVhich Jharacteristics differentiate the reaction Q *u* the reactionQ Z

E"@
The goal of this exercise is to understand why the pH of distillated water, keeped at free air decreases.
F'resh distillated water is keeped at free air in a beaker, at2SoC, has a pH decreasing progressively, then,
srii! be stable at the vaJve 5.7

a- Expiain why we observe this deuease of pH.

Given : (CA2,H2O)uq / (HCO;) "q pKa= 6.4

b- Write the equation of the reaction between the carbon d.ioxyde dissolved in water.
c- Give ihe (acido-basic) couples taking place in this equation
d- Give the name of ihe ion (IICO, )"q ; it plays the role of acid or base?

e- Give the expression of the acidity constant Ka associated to the previous equation
f- Show from the expression of K4 we can write :

pH: pKa + iog([HCO;]aql[CO2,HzO])

g- Caiculate the value of ratio IHCO; J.q / [CO2,H2O] for distillated water atpH: 5,7

IfpKa of couple (CO2,H2O)/I{CO; ruql is equal 6.4, which is the predominate species in
distillated water at pH : 7

CH3-CH-CH3

I

OH
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monoalcohol (A) of non-cyelic saturated chain has a molar mass MA=74g,mo1.1
l- Show that the carbon number of this alcohol is 4

3- Y,:f-*e possib.le condensed structurar formuras of (A) and name them.

' 
- ff *i : I ;^ll1*X1!11. !l *-d;J; ;;;;;; :;iffi ;? Ji,a * rned i um, prod uces a

;:T;Hi#Y1ic]r-11ry: with DNpH 
!u! n9vlr reacts wfth Fehting,s reasenr.

7- ,Y,:,r:: ll: :ond?Fed 
struofural fonnutas of (B) 

"J ei". ii, i#;:o- 
,Xtf_*-,.JL1r::i:1*re r,aii-ie;;il;i,ird#,ir.,q_*r"n of the mird oxidation of(A) into (B) bypotassium permanganarr in u.iair*rJiu*.

:- Why we qualifythis oxidaiion Uy,iiJ oxidariond- (A) reacts with ethanoic acid.
Write -the equation. Cive iis ctraracteristi cs. .

Given the couple (llnO+- llr4n2*').
Molar masses in g.mol-r ;M(C)=IZ,M(0)=16, M(Fq=1.

Iron is essential to many proteins and enz;imes in our organism,It is a compound namely essential to h*i"gr"ui", nltgr used by the red blood cells to tansportoxygen; and 
io myoglo.bin, protein found ii ,ourri* ror stoct J.vg.i *o liberateit when it isnecessary oyint an achvity. Thus, the first symptoms sign of iron iJnri.o"y are linked to this airsupplies lack in our organs: exhemg ace paiene* r*rrfr" pur.-A;;;;;.tous and rapid speedtiredness; jnorease of iardiac rffim; ailing aeuease of physical capacities.... are the more

leQuent symptoms and anemia is the severe fo1m.
Iron takes place too in the immune- system and protects organism from infections. The heart andbrain state will be very threatenea, uecause thoJ-"iJ*s are greedy ror oxygen. The human bodycontains z to 

.s 
g of iron, the daily needs vary icnrdi?tg to the sex.For an adult, the recommendeo aaity bringi;g,; i0;; ro.rrr.; .n d21mgfor femare.In aliments, kon exists as 2 forms:- Hematic iron present in animal source aliments red meal (2rngl100g), fish and sea food(3mgli00g), Iiver and heart Q,amg/IAAg)- unhematic iron present in vegeta;'les (3-ing1100g), eggs (5mgi100g) and rnilk products.

Ouestions:
1- Is the iron a macro oran oligoelernent? Justifu2' what is the ion providecl noir ir:onr It is an anion or a cation?3' !trhat are the irorr minerar suppries of I50g red meat ioi a matet4- rn case of hemorrhages, high iron defic-iency factoi; namely for female or adult suffering onhemorrhoids or gastric ulceria ioss of iornl ofutood induces a loss of 5mg ot rron.Deduce the iron mass (in mg/mt in the blood5- calculate the iron totar mass] in 5 liters of brood, in body adurts.Is this value conform to the values given in the text? 

-,

Iron tmportanETlimentation
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A The ethylarnine C2H5NH2 is very soluble in water. This compound has a basic character in

' aqueous solution-
A chlorhydric acid solution (HrO* + Cl-) with a molar concentration Cr : l .0x l0-2 mol-L-r is added
progressively in a beaker containing a volume V : 20 mL of ethylamine solution. A pH-meter can
give us the pH mi.xture evolution in the beaker. We remark that the equivalence is obtained for an
added acid volume V1s:40 niL-
l-Write the reaction between the ethylamine and the ions H3O*.
2-Cive the molar eoncentration C of the ethylamine solution.
3-For a volume V1 :30 mL ofchlorhydric acid solution added, the pH measured is equal l0-3

a. Without any calculation, identiff the chemical species present in the obtained mixture.

. b. Determine the pKa of the coupte C:HsNHrl z C.zHsNHz.
4-The molar concentrations of ethylamine and its conjugate acid are respectively noted [B] and [A].

We represent graphically the ratio evolution j{ auring the previous titration. Between the three
tAl

given curveg which is the more near to the reality ? Justify your response-

2A V. (mL)
. cul-y'e cr- t L;tr\'c

20
C

V.(mL)

)( Choose the correct answer :

l- The following solutions have same volume and same concentration.

( l2 pts)

In which case the

*"fori:8,1o*isthe*T:"El1'331" ; c- HCr ; @ Hzso,
2- A q1ln'of,ase solution has a pH : 12; if we ditute it 100 fold, the pH-of the solution will be

A- :14; B- pH<7; e 7<pl-l<12:' D- :lZ
3- The propen CH3-CH=CH2 hydration gives as a major product :

A- Propan-2-ol; B- Propan-l-ol ; C- Propanal ; D- Propanone
(3 pts)

(Turn the PaPer)
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K In the distillation setup, we introduce t rnol of rnethanoTc acid, I mol pure ethanol, a little' excess of concentrated sulfuric acid and some grains of boiling slone. These affirmations are

true or false; in the case of "false", give the correct response:
a- The grains of boiling stone are catalysts.

b- We obtain ethylmethanoate.

c- lf the boiling tempcrature of the acid is l0t'C ; the alcohol 78"C ; the ester 54"C and the
water 100"C, the thermorneter shows during the ebullition and the estcr formation 100t.

d- The reaction is speed and total.

e- The numberof mol ofthe formed esterat the end ofthe rcaction is I mol.
(5 pts)
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{- An organic conrpound (A) with molecular fonnula CrHsO.
a- Give the condensed formula of its isomers and their respective names-
b. One of these isomers gives a compound (B) if he is heating in presence of cupper.

(B) reacts with the 2,4 - DNPH to obtain u y"ilo*-orunge f;ecipitate and reacrs also with
the Fehling's solution.

l- Cive the formulas of (A) and (B).
2- The cupper is not consumed during the reaction. Which rote it plays ?
3- (B) submits to a mild oxidation to obtain a compound (C) ; give the condensed

formula and the narne ofthe compound (C)-
4- (A) reacts with (C) to obtain a compound (E). Cive rlre condensed formula and the

nime of (E)-

(6-5 pts)

)f We have a solution (56) of sodium hydroxide NaO!{ with a concentrarion equal to 0- l mol.L-r.
a. Calculate the volupe pi(lo) necessary to prepare 100 mL ol.a solution (S) with a

coflcentration 1 0-' nrol.L.'.
b. Indicate the appropriate gtass materials used for this preparation- ^--'F$c. Calctjlate the pH of the prepared solution.
d. 20 mL of the solution (S) are used to titrate l0 mL of chforhydric acid HCI with a

concentration Ca :

l - Write the titration reaction.
2- Calculate Ca.

(5.5 pts)

Waln uts, hazelnuts, almonds.
The only negative side about them is tlrat they are rich in lipids. Besides this, these foods have
intriresting properties. Sources of proteins, magnesium and calcium, they can contribute to a
balanced diet. Their proteins are rich in arginine (amino acid) rvhich is capable to modu{ate the
cholesterol receptors activity gnd thqs to reduce chotesterol.
This amino acii is equaf fyt'flieifii$r to u mediator, nitric oxide (NO) responsible for vessels
relaxation. Their Iipids are rich in fatty acids (. -.) capable of lowering cholesterol levet
because they contain polyunsaturated fats (...) Hazelnuts contain alpha linotenic acid,
essential fatty acid that favors platelets aggregation and thus thrornbosis.- These oleaginous
fruits contain a lot of vitamin E.

a. Extract from the text two essential metats for life :

I - Give their chemical syrnbol.
2- Qive their ionic form.
3- Which kind of chemical hond can thev lorrn with chloride ion? Give the fonnulas

of the forrned salt.

b. Proteins are rich in amino acids :

l- Give the generalchemicai formula of an amino-acid ''
2- Which kind of bonds they can form in proteins?
3- Give two other foods rich in proteins.

d*'*\

L' ej.,t*,

r"

N
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c. Give a nitrogen oxide different than NO.

d. The nitric acid (HNO3) is cornpletely dissociated in water and the nitrous acid (HNO2) has

a pK" = 3,35 are nitrogen oxoacids. Which is strong? Which is weak?

e. Lipids are rich in fatty acids :

| - Give the general chemical formula of fatty acids-

2- Define the fatty acid.
3- Give two other foods rich in lipids.
4- Vitamin E is liposoluble or hydrosoluble ?

f. The nitric acid is found in rain water. He is formed by dre hydration of NO: ; this
compound isan important atmospheric polluanl

(8 pD

Balance the following clrenrical reaction :

3 N.ot * Hro -+{.n}!p.: No

'6L6

-6a -
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I- The amnonitrate is a solid nitrogenous fertilizer often used in the agriculture. It contains ammonium

nihate (NHaNO315y). On the bag we read the massic percent of nitrogen N:34-4 Yo-

To veri$ the manufacturer instruction, we titrate the ammonium ions NH4 ) present in the

fertilizer with sodium hydroxide NaOH solution.
Given : Couple AcidlBase

NH4 
*/NH3

N:14 g.mofl H: I g.mol I O: 16 g.mol-l
The arnmonium nitrate is very soluble in water; t\ dissolution is total following the reaction :

N}I4NO3 (s) + NII4 * + NOr-
l- The ammonium ion is an acid or a base followfulg Bronsted? Justiry
2: We introduce in a beakeravolume Vl = 2O0 mL of ammoniurn ions of molarconcentration

c1 :0.15 mol-L-I, and a volumeY2:10.0 mL of sodium hydroxide of molar concenbation

c2 : 0. I 5 mol-L-l . The pH of the solution is equal 9.2
a- Write the chemical reaction befween ammonium ions and hydroxide ions (the reaction is

total).
b- Calculate the initial number of moles introduced in the beaker.

c- Which is the limiting reactant?
d- Demonstrate that the obtained solution is a buffer solution. Deduce the value of pKa for

the couple MIa *A{H3

e- Give some characteristic of a buffer solution-
3- We titrate a solution (S) by dissolving a mass m = 6-0 g of this fertilizer in a 250 mL flask by

the pH-metric method- We-introdu". ir,. beaker l0 mL of the solution (S) which we will titrate

with sodium hydroxide of concentration cs:0.2 mol-L-r
The volume added at the equivalence is V6g = 14-l mL and the pHs : lL'2
a- Calculate the concentration of the solution (S).

b- Deduce the number ofmoles of ammonium ions in the solution (S).

c- Calculate the massic percent of nitrogen, compare it to the manufacturer instruction and

determine the relative deviation.
(la Pts)

U- - 
Questions multiple choice. Write the good response on your exam paper not on

the wording.

l- A chemical reaction which products are a carboxylic acid and an alcohol is a reaction of :

a. esterification b- hydrolyze
2- lf weadd water to a reactionnal medium ofan esterification reaction, we :

a- lncrease b- decrease

. the yield of the reaction.
3- By lh" d"firrition of pH, the reaction of HrO* ion on HO- ion is exothermic, The pure water pH at

' 
60 "C is:

a. Less than 7 b- equal to 7

4- Saponification reaction is:
a. total b- limited

-68^

c- more than 7



5- we can produce soap with : 
Y - 'tri{rJ* - c+

a- ash and vinegar '-

b. fat and vinegar
c. ashandfat

f- we consider the following exothermic equilibrium :

A + B r:C
When the equilibrium is reached, we increaie the temperahre and we add the speciesA inthe
reactionnal medium. The equilibrium is shifted :

a- to the left b- to the right c. wecannot determine it
. 7- We consider the following endothennic equilibrium

A + B 
=CWhen the equilibrium is reachd we incrcase the temperahre and we add the species B in the

reactionnal mediun- The equilibtium is shifted:
a. to the left b. to ttre right c. we cannot detennine it

8- What is the name of this molecule :

o
ll

CH3-CII2 -C-O-CHz-CH3 i

a. Ethyle ethanoate b- kopyle ethanoate c- Ethyl propanoate :

9- lhe butanone reacts with :

a- The DNPH solution b. Fehling's solution c. Tollens reactant

l0- We consider the following molecule :o:
il

cHz-O-C-CzFIs
l-
CH -O- C-CzHsr8

. cH2- o - fl- 
crHs

o

By saponification of this triester, can r.ve obtain a compound having detergent properties?
yes b- no

ll"-The 3-methylbutan-2-ol is an alcohol:
a. Primary b. secondary c- tertiary

l2-The dehydration in acidic medium and at high temperature gives in major part :

a- but-l-ene b. but-2-ene c- butanone
(6 Pts)

*.,
'{'rl ,

l ,r

F-C-coon
I
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I. We study the chemical transformation between the ethanolc acid and the ethanol:

4jqljl a'rr+l

irtJl 4r---4Jl d=lt

g€'

Molar Mass g. mol-r
Density 0 dml

ethanoib acid

60.0
1.05

Ethanol

46.4
0.79

Ethyle Elllanoate

88.0
0.90

A- At the laboratory, we mix in a flask, a volume V;:57m1 of ethanoic acid and a volume V2: 58ml
ofethanol.
The flask is sealed and placed at the obscurity under room temperature.
The system evolutes during 6 months. After this duration, the final state is not still reached.

A-l- calculate the number of moles n1 of eihanoit acid introduced in the flask-

A-2- show that the realized mixture is equimotar.

B- After six months'the flask is opened and we take a volume Y :2-0 ml of the mixture. The ethanoi-c
acid left is titrated with sodium hydroxide Na", HO- of concentration Cn:1.00 mol l-r en presence
of phenolphthalein as an indicator ofend titration. The volume of the equivalence is V6 = 12.0 ml-

B-l- Write the equation of the reaction between the ethanoi'c acid and ethanol.

ts-2- 'fririte the equaiion of the reaction which occurs ciuring iire tiiration.

B-3- Calculate the number of moles ( ns ) of ethanoic acid left after 6 months in tlre essay of 2.0 rn t.

B-4- We suppose that the volurne of the reactional medium is still constant after 6 months, deduce
the number of moles (n'n) of ethanoi'c acid left.

B-5- Calculate the number of moles of alt chernical species presents in the flask after 6 months-
(12 pts )-

II- February first 1899, a new medicinal drug of performance unequalled up till now was invented:
aspirin or acet5rl salicylic acid. Aspirin is an analgesic( it relieves pains zuch as migraines) an antipyretic
(it suppresses fever) and also it fluidifies the blood circulation.

Towards the year 400 B.C., Hippocrates gave pregnant wonten a drink made of brevred willorv
leaves io reduce labor pains; the beverage was bitter-

,:

Later on it was knorvn that it contains salicylic acid- In 1899, F. Hoffman after several years of
research has succeeded to synthesize aspirin, a derivative of salicylic acid.

- fio.--

Turn the page
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I - Indicate the different steps in the history of aspirin discovery.

2- Extract from the text the pharmacological effect of aspirin. Give the class of medicinal drugs to
which aspirin belongs.

3- Name the active ingredient ofaspirin.

- 4- Lisf an anti-acid medicinal drug.

5- Classify the following medicinal drugs as anti-inflammatory, anti-acids and antibiotics:
' Pe.nicillin, Maalox, Aspirin.

6- Give one effect of aspirin.
(8 pts).
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l{.8-= Il est obligatoire de rendre cette feuille pour la correction du graphe.

Problime I: (f 4 points)
On ddsire realiser une est6rification d'dquation gdndrale :

Acide carboxylique + Alcool T----+ Ester + Eau

On dispose de deux flacons contenant, le premier un composd A avec Ia seule mention :
monoacide carboxylique i chaine carbonee sahr6e, le deuxidme un compos6 B fualementavec
une seule mention: monoalcool sature.

On donne : Lrs masses molaires en g.mol-r :
M(H): I ;M(C)= 12; M(O): 16; M(B): 74 g-mol-t.

l-Recherche de la.formule de A
On prdpare ture solution S, en dissolvant dans de I'eau @ntenue dans une fiolejaugdede

500 mL, 0,46 gd'acide pur- La pr€paration de la solution est ensuite termin6e en versant de
I'eau distilliejusqu'au trait de jauge.

On pr6ldve l0 mL de la solution.s que I'on dose par une solution d'hydroxyde de sodium
de concentration Cs = 1,0.10-2 mol.L-I. Les mesures di pH effectudes permeftent de tracer Ie
graphe ci-dessous.

a- Ddduire d partir du graphq le volume dquivalent VsE, Ia valeur du pKu du couple
acide/base mis en jeu, et la valeur du pHs-

b- Calculer la concentration C6 de la solution S-
c- Ddterminer la masse molaire de I'acide A, Ecrire sa formule et son nonr.

_61 -
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2-Recherche de la formule de B

En consid€rant la valeur de la masse nrolaire de I'alcool B, en d6duire les diffdrentes

formules semi-ddvelopp€ts possibles de B. Prdciser le nom et la classe de chaque alcool-

On r6alise un test qui permet de dire que I'alcool B est chiral.

Montrer que ce test esi sUffisant pour 6tablir, sans ambiguitd, Ia formule semi-

ddveloppde de B"
Pour confirmer le rdsultat pr€cddent, on r6alise l'oxydation m€nagde de I'alcool B-

Donner le norn de l"oxydant utilisd ainsi.que la formule semi-d€veloppee et le nom du

produit formd C lors de I'oxydation.
d- Ddcrire les tests chimiques i effectuer sur le composd C pour aboutir i son

identification.

Problime II: (6 poina)

Le craquage de l'6thane cians des conditions bien d6termindes de P et de T peut mener i un

dquilibre reprisent6 par l'6quation:

br

2C1s1 + 3HzG) AH> O

[.a constante Kc de cet iquilibre, i latemp€ranrre T, est Kc :0-16

a) Spchant'que les concentrations des gaz prCsents i l'6quilibre sont dgales'

Calculer la valeur de chacune d'elles
b) D6duire de ce qui prdcdde' la valeurdu degrd de dissociation a de CzHo.

"j Calculer Kp de-cet €quilibre sachant que la pression totale i l'dquilibre est

de 2 atm.
d) Quelles modifications des conditions de P et T sont-elles ndcessaires pour

augmenter la dissociation de l'6thane (ddailler votre reponse)'

I
C2[I66 :
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IroblCme I: (8pts)

A freshly sqyefd orangejuice taken at breakfast is a real pleasure double indeed with
benefits for thc body becausc the orange is a rcal treasure that offers us considerablcamountof
vitamin c as well as mincral salq an! lspccially the csscntial calcium- Even at adult6, i"eall need calcium sincc it is esscntial for tie proi". firnctioning of thc body and for rte
formation and development of bones-ind""jl tt utro contributl to rc"pir,i heaittry tcetq
beautiful hairand nails- Ifour body does nd receive the daily aor" ,"quir"d, is calcium content
decrcases and the bones become Fagile- This can lead to osteopgrgsis thar *yeatens one
woman out of^four after the ale of 50. ,V U7
I- State the different roles of,calcium in the human body dy refering to thc texl
2- Name the disease due to a deficiency in catcium_

3- Give two products riitr in calcium and rwo products rich in vitamin C-

4- Name a minerar needed to form hemogrobin i'the human body.
5- Give theclass of the vitamin C.

6- The calcium i, - Slffi"lement or a macro€lemenr ?

Protrl0me.fI: (l?pts)

w" Yfl t9 yelifr br titration the label of a bonle containing a formic acid soluti,on gHCooH' This label indicates: -Sa%oin mass of fonnic acid, speJific mass in relate ntfic
watef: l.lg',.

- We prepzue 1000 mL of solution S by diluting two hundred fold So. We titate l0-0 mL of
S with a sodium hydroxide of concentration Cu:g1100 mol-L-r irit. pr"*;;i--phenolphthalein. - r----r'-- vA

The change in color indicator is obtained at Vsg: 10.3 rnl-- ,

The formic acid has a ple value equat 3-g-
t) [ndicate the indispensable and necessary material ro use for preparing the solution S-

2) Write the equation of the titration reacrion and calculate its constant.

3) Calculate the concentrations of the solution S anrJ the solution 56- Deduce the pure

acid mass contained in one liter of the commerciarsorution.\

4) The indications of the label are they correct?
Donndes : M(C) = 12 g-mol-t trrt(O) : 16 g.mol-' tUGt) = I g.mol-r

^6+^
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Problem I: 
verilication of a ditution

l) We wish to prepare by dilution V: 100 mL of a chlorhydric acid solutioD Ca : l-0 x l0-2 mol-L I

From the initial solution Q = 2.5x I0-t mol-L l, rvhich volume Vo of the initial solution must rve use?

2) To verifu if the dilution is correc! we titrate by the pH-meuic me.tho{ Va: 2_0-0 mL ofthe
prepared sotution by an hydroxyde of sodium sotution Cs : l -0 x l0-2 mol-L-r- We find tl.rat we
must add a Vs : l5 6 mL of base to reach the acid-base equivalence.

a- What is the concentration Ce of the chlorhydric acid solution titrated?
b- Which volurne V'q of the initial solution have we really used ifwe suppose that the other

manipulations are correct?
3) Writc thc equation of the chernical reaction taking place during the titration.
4) In the previous titration, the pH is equal ta2-4 after an addition of V's(NaOtD : t2-5 mL.

a- Enumerate altchemical species present in the solution,
b- Calculate the.concentration of all the present ions-
c- At which particUlar stage of the titration we are situated?

Civen : Kw \^jater: lO-ld (12 pts)

Probl€me If :

fndomie Insfant Noodles

Nutition Fac.G per bag

Calories 330 cal
Protein 8.s
Total Carbohydrate 46s

...of rvhich Dietary Fiber 3s
. .of r.vhich Sugars 5s

TotalFat 13 e
Vitam nA r350 ru
Vitam rr BI 0-5 me
Vitamin 86 0"4 mg
Viramin BI2 0-8 us
Vitamin 89 98 pg
Iron 2-3 ms

Calo{es per gram : Fat 9 calories, carbohydrate 4 calories, Protein 4 calories-
Qlestigns : ,..'"

[ | -;JVeriS the energy value per bag.
\ly'Classifo the vitamins listed in the above table.

3.; Cive one role of vitamin A and one role of iron-
4- -'The quantity of iron present in one bag represents2go/o of the Recommended Daily Allou,ance

for an adult- lndicate, by justifuing, the class of iron-
5- lndomie lnstant Noodles is an important sour@ of fibers- Specify the importance of fibers in

the human alimentary diet,
6- Proteins are formed from the condensation of cr-amino acids- Cive the general formula of an

s--amino acid- (S pts)

- 66-
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Problem l:
;i:': !' '

On the bottle's label of a @mmercial solution of l 'O
fo I lowin g i nformatiors :

L of Sodium hydroxide, w'e can rqrd the

' Specific gravity in relate of water: l'2'
. Percent in mass of sodium bydroxide: 20%o-

. Molar mass of sodium hydroride: 40 g.mol-l'

a) Demonstrate thar the molar coqcentration of the cornmercial solution is 6mol'L-l'

b).We realize the titration of 5.0.nrl ol the obtainetl solution S.r by diluting 40 fold commercial

i) solution with a cilorhl'dricacid sotutioo C'r:5-0 ' lO-2 rnol'L-r' - , ^-- ,4
I - What are the precaurions rhat we must talie to prepa-re the dilute solution?

Z- A buret of 25 rrJ can insure this titration? Justiff .,tour'response-

c) The prepararion of Sr requires diluting a sample of 5.0m1 from the cornmercial solufion in a lOoml

capacity flasli This affirmation is tnre or rvrong? Justiff )'our response'
(12 pts)

P:'cblern 2:

< Dietarl, fiber is formed of complex motecules of vegetable origin- Since.i't resists digestion'in the

intesrinai tract, it u.as disregarderJ for many years because it doesn't provide energv and' apparently' is of

no value in the diet Actualli'- it has ser.eral ftrndanrental roles.

l)ietary, fiber containing insolubte substances absorbs \\:ater. Dietan' fiber containing sotuble substances is

used as food for bacteria and allos,s their development. The increase in the volume of wastet tacilitates

their progression in the targe intestine (intestinal transit).

The a'erage diet in France prorides 15 to z0 g of dieta4. fiber per day n'hite a desirable level of intake is

about 30 g.

A diet rich in f-rber can treat several cascs ol-constipation! " '

Nanre nvo foods rich irr fiber.

Name the main consrituenl of dietary, fiber. To rvhich class of chemical strbstances does it

belong?

Explain t'ltv should otir meal be rich in fiber?

.{ diet rich in fitrer can fight a dangerous disease. Name this disease'

(s pts)
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I- We dissolve a lrrlss (m) of a benzoic acid CeH;CooH in a quanrity of rvater n€c€ssary to obtain 100
mL of a solution S.

We realize a titration of the solurion S'by potassium hydroxide (K ' , HO-) solution of concentration
2-0' 10-2'mol-L t- For an assay of I0.0 mL of the solution S, the equivalence is obtarned by a volume of g-0

mL of pota<sium hydroxide added.

Given:_

- pK. (benzoic acid./ber'zoate ion) = {.r
- Motar mas\ of bezoic acid = l?llgmol-r"
a) Wrirc the. etirration o[ rhe reaction_

b) Calculate the cr_rncenrradon C. oFlhe solution S. r !

c) Calculate the mass of rhe benzoic acid dissolved.

d) We prepare a solu{ion by rruxing 50 mL of the solution S and 20 mL of potassium hy.droxide
solurion with a concenrralion 2 0 l0-2 mol-L-r.

cilculare rhe pH of the obtained solution- (9 pts)

rI- To determine the molecular formula of alcohol (A)" a mixture of a sodium hy-droxide soturion and a
certain quantitl'of ester (E) is heated to prepare rhe atcohot (A)- Knor,ving rhar the molar mass of alcohol
(A) is 88 g'mol-r, shor+'that ils nrolectrlar formtrla is CsHrzO. Write a qeneral example for libaponification
reacuorL (3 ps)

rll- One can find orange juice or kiwi bonl€s fior Geding babies in pharmacies, These trvo frdit juices are
particularl,v rich in vitamin C

Lemonade is a beverage tha{ contains, among otlrcrs, glucose, carbon dioxide and citric acid-
The only carbolr,vdrates found fur fresh orange juice are sucrose and a ml\ture of glucose and

fructose - r
I - Vitamins are classified as h;'drosotubr" *o liposoluble. To u,hich class does vitamin C

betong ?

lndicate the {inction of r.itamin C

ldentify rhe sugar in ler'onacre and orange juice. To rvhich crass
Horv can rve knou, u.fiether ttris sugar is reducing or not ?
\Vrite tlre nroleculzu formrrla o[ slucose.

Erplain the follorring sentence: ".sr.rgar eqtrivalent energ),,,.

does this sugar belonr?

* 6?-
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l- lt is required to determine the concentration and to identify the conjugate acid-base
pair in an unknown solution {S} contained in a flask- loml of this solution is titrated against
sodium hydroxide solution of concentration cB= 1-0x10-r mol_t-t-

1- Label the set up of titration-

2- The measurements of the pH recorded during the process atlow plot the graph given betow:
a| Deterrnine, graphically, the coordinates of the equivalence point, E.

b) Deduce the value of the concentration C,of the solution (S).

c) ls the acid a strong or a weak acid.? Justify-
d) Determine, graphically, the pKo value for the conjugate acid-base pair present in solution (S)

N
tr-
G)
hn
(g

and identify this conjugate pair from the list given below:
Mbthanoic acid/methanoate ion: pKA =3.7
Benzoic acid/benzoate ion:

Elhanoic acid/ethan6ate ion:

pKA = 4.2

pKA =4.8

_6s -
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3* a) Use the resuls of the question 2- a) to select the proper indicator from the follort'irig ligt ; -

tr,{eth-vl orangs
Brornothymol blue
Pbenolphtalein

(pH raoge : 3.I - 4-4)
(pl{ rarrge - 6.2 - 7.6}
(pH range : 8.0 - lO.0)

b) Titration of l0 mL solution (S) is perfomred without using pH meter. \\ e observe a color
change q/hen 8.3 mL oF sodiusr hydroxide solution of conceotratjon Cg is added- Deduce the
vali:*'ci?lic.tirir3iion C'..-.riire soiuticir (S). \.l'har do you ccriciude? (S pts)

tr- Butyl alcohols are used as solvents, rarv materials ficr varnishes, paints, plastics, coniectionery---
The molecular formula of a san-rated nronoalcohol A is C+llroO"

l- Write the condersed structural formulas and give the systematic names and the classes of ttre
isomers of A

2- Refer to tbe flow chart glv.en belorv, to decide the class of alcohol A and giveits systematic Darne-

C,9r'- f-ehling's solution

l'ellov'-orange
precipitate

3- \\'rite the structural fonnula of cornpound B and g;ive its s\,stematic narne.
4- In a test tube nraintained at corutant temperaturb and in tlre presence o[ a trace of sulfirric acid-

300 urg of ethanoic acid mlred wiilr 370 mg of A.'
a) Write the equation of the reaclion u.hich talies place.
b) lVhen tbe reaction ceases, the ethanoic acid left is titrated lvith sodium hydroxide solution of
concenrradon Cs = 0.2 mol.L-I- Tire equivalence point is reacbed upon adding ? volume Vs :
l0.0mL of the basic solutioni Determine the perceotage of ethanoic acid that has reacted with the
alcolrol. Assume that the arnount of sulfuric acid present is negligible
c) Speci-$'the role of sulfrric acid in Uris reaction
Gir'en : N't(I-f)-l ; N'1(C)=I2: lr'l(Q)=16 (g.mot-r). (S pts)

lil- At a certain lemperature and a tolal pressure p.:1.2 aan the partia.l pressures of an equilibriurn
ii.JlituJe:

-are : I'(A) = P(B) = 0.6 atrn
2A(g) B(s)

I-Calculate the equi!ibrium const:inr l{* fcr tire rcactiorr at this ternl)eratuie T.
2-If the total pressure \\,ere increased to P'.= I -s atrn" r',.hat rr.ouid bc the partial pressureoiA and B

aI eqrrilibrium? ({ pts)
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we make by pH-metric method the ritration of a commercial vinegar ro determine irs':ac!rii!'.' iicg:er.-\rl-e readron the vinegar: boHle (volumg_.I,Lirer);= ?.;.;;;;
The acidity degree corresponds in reality to tlre mass of aceiic a.ii, in grams, in 100grams of vinegar
So' rve prepare V = I00ml of a solution (C,) dilured lO foid from-the vinegar Then, we
take a volume Vr= l0ml- from the diluted solution, they are put in a beaker on which weadd sorne distillated water for correctly immerge the elJctrodls of the pH-meter
we realize the titration with sodiunr hydroxide of concentration C? ={)-100 mol.Lr- The
pH is read in relate of the volume Vr of hydroxide sodium and we obtain the curve pH =f (Vz) given
l- Draw and label rhe setup used during the titrarion-
2. Wriie rhe equarion of the titration reaction.
3' Detemline graphically the coordi-nates of rhe equivalence point and deduce theapproached value of pka of the couple erhanoic acid/ eihanoate ion.
4- -Iustifi, fi'om the form of rhe curv.e- thar rhe ethanoic acid is a weak acid,
5.'l-o ',vhich limir is going rhe curve ritration pH=f (V2).
6. Explain why the pH at the equivalence poinr is basic-
7. The addition of warer modifies

a. the volume added at the equivalence ?
b. rhe pH ar the equivaf 

"r,." i Justify your responses.
8- Calculate lhe concentration C1 of the cliluted solution, then the.concentration oi the
v I ne!rar-

!). (lalr:ulare the acicliry cfegree of rhe vinesar.

l^l.:

PROBLEh4 1

Given: Molar mass in g.mol-t; C= I2; H = I ;
Density of vinegar: l-OZ g-rnl-r

0=16;
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PROBLEM II:
Five bottles contain respectively the compounds A, B, C, D and E. We know that.
. Every compound is a purish product which the molecule contain only 3 carbon atoms,
hydrogen atoms.and one or two oxygen atoms.
. The carbon chain doesn't contain multiple bounds.
. Between the 5 compounds, there is two alcohols-
L) The mild oxidation of A and of B by an acidified solution of potassium dichromate
gives the following results:

.,- AgivesCorD-
- B gives only E-

. Precise if the above indicate experiences are sufficient to determine the functions of
the compounds A, B, C, D and E- Justify-

2l f o verify the precedent results, we use the Fehling's solution- We remark that the
compound C is oxidized. Describe the experience with the Fehling solution.
3) Write the condensed structural forrnula of these five compounds. Give their
respective hames.
4) Wriir the equation of the re.action. between the acidified solution .of potassium '(.

'.r dichromate and the compound B.t
5) Catculate the minimal volume'of the oxidant solution of concentratibn O-25 mot.L I

necessary for oxidize totally 5 ml of B.

Given: density of B = 785 g. L-l (8 pointsl
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f - A carbonyl compound A has a molar mass M = 72 g.mol-l.
1- Demonstrate that the molecular formula of A contains four carbon atoms-
Deduce the molecular formula of A-
(M (H) = 1 g.mol'l, M(c)= -l2g.molr; M (o) = 1G g-mol-r)

". 2 rrVrite the condensed structurat fcrnrirlas of'ali'iso:ners of A and'thelr corresp.en.ji;rg
names.
3- Give an experimentaltest which identifies the carbonyl group.
4- The compound A can be obtalned by mild oxidation of the methyl propan-l-ol- Give
the condensed structural formula of A-
5- The oxidation of A gives a compound B. Write the condensed structural formuta
and the name.of B.

a

(7 points)

It- Given: (M (H) = 1g.mot-r, M(c) = 12 g-mol-l; M.(0)= 16 g-mol-l)
fhe ascorbic acid (vitamin C) tras a molecutar formuia e6H8O6-'
We dissolve a mass m = O.359 of this acid in a volume V : 2L of distilled water.
we rrreasure rhe pH of the prepared solurion; the pH-meter indicates 3.6-
I -Calculate rhe nrolar concenrration c of this prepared sorution
2- Wlrat will be rhe pH of a hydrochloric acid solution with the same concenrrar.ion?
,3-.The reaction beru,een rhe ascorbic acid with water is total?
Write the equarion of this reacrion
4- Determine the molar concentration of H3O* ions present in the ascorbic acid solution.

(5 points)

III- Clr-rcose is found in a ripe fruits the nectar of flower, honey, sap, blood, sweels.
This is the lirel of bioloeir:al ct:lls: glucose is considered a "fasr sugar" .since it rernains
unchanged in the digcstive tracl arrd absorbed as such, so ir's immediately available ro
pi^ovide enerqy to a livin-{ oi"sanisnr. It has rhe molecular formula C.H12O6, and a
conden.sed formula:

00H
ill

fi---c- c:!-t-- ct I -- cl I - ct-t - CHuoi i

FructOse (rvord of Latin origin lruclus: fruit) is for.rnd in fruirs, nectarof flou,ers, boney,
son)e sweetenerl bever:lge.s, candies._. Tlris is also a .. fast suger ,r-
Its nrolecular lornrula is C1,[11101.. and its condense<l formula i.s:

,
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Starch and cellulose are t polysaccharides obtained by condensation of a very large

number of glucose molecu s: These are natural macromolecules'
by heating in an acidic
the digestioq gf. S-!ar-gh"

Starch is found in cereals potatoes- Starch can be hydrolyzed

med!u.m, gives glucose' Th q decpmpos-iti.on, laking plaqe during

liberates glucose slowlY-

Cellulose is abundant in
refore starch is a "slow sugar"-

and rrees- Its hydrotysis, nrore.difficult than that of starch,

ngs do not digest it but ruminants do'gives also glucose- Human

| " Name the carbohydrates

2. Classify them into
3. Classify trrc

4- State why glucose and f
5. Describe the test used to

6- Explain whY it's advised

7- Explain the follo',ving se

isted in the text-
harides and oolYsaccharides.
s into aldohexoses and ketohexoses-

are called "fast sugars"-

starch in foods.
eat a meal rich in vegetables.

tence: glucose is the fuel of biological cells'

'd by hydrolysis of starch and cellulose-8. Name the product obtai
(8 points)
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t - we dispose an ammonia solution s, of concentration c1 = t''; ;;;'"'i 
""0 

pH equal

11.L
a- Demonstrate the ammonia is a weak base

b- Write the equation of the reaction o{ aryry.onia with water.

c- Describe the procedure to prepare v;'=10oml of an ammonia solution Srot

concentration C2 = 2.5-!A-2 mol-L-l from of a volume V, of the solution 5, (You

must calculate Vr) (8 Points)

lt - A gaseous hydrocarbon (A) contains B2J% of carbon, its density in retate to air {d} is

neighbor to 2-

a- iFind the molecular formula of (A)

b- Give the possible developed structures of alt isomers of (A) and their corresponding

names-

c-This hydrocarbon {A} comes fro'm the lrydrogenation of an unramified alkene's Write

the possible formula of the corresponding alkene ancl their respective naimes C=12

H=l (4 points)

ltt - Vitarnins are natural chemical species that can not be synthesized by the htrman

body but are indispensable to life. They must be obtained from the'd'iet-'EVen if needed

in very srnall quantities.
Deficiencies in vitamins (insufficiency in the nutritionf cause major,tr.oubles-

For centuries, severaf sailors during foreign trades have suffered from scurvy, a dlsease

due to a deficiency in vitamin C. This vitamin is found in oranges, lemons, fruits and

fresh vegetables. Scurvy is characterized by a progressiVe bodily weakness, loose teeth,

fever, hemorrhage, this disease could be fatal.
ln 1747,James Lind a Scottish doctor who served in the English navy was interested in

the problem. On board of Salisbury, he distributed a team of sick sailors suffering from

Scurvy into several groups. He prescribed to each group a different'preparation; cider;

vitriol elixir, vinegar, sea water, a mixture of gartic and mustard grains, two oran$es and

a lemon. Six days later, he noticed that the diet including citrus fruits {oranges and

lemons) lead to a remarkable atteration of the health of the patient- Lind couldn't

explain why- However the British and French navy forced the crew to eat fresh food,

despite the skepticism of the doctors of the time. At that time nobody knew the

existence of vitamins.
1- What is the name of the disease due to a deficiency in vitamin C?

2; Give the two classes of vitamins and indicate to which class belongvitamins C^

3j List the main functions of this vitamin-
4- Names two foods rich in vitamin C.

5- Explain the following sentence: the food diet containing
remarkable alteration of the health of English sailors. .

6- State why since 1.747, the British and French navy forced

citrus, fruits lead to a

their to eat fresh food
(B points)

Good Luck -/4-
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Calculate the energy value of l00g of pasta.
2- List the foods rich in carbohydrates, in tipids and in proteins-
3- Why is a young athlete advised to eat a meal rich in pasta, potatoes and rice? (sptsf

lll- Paracetamol is a new product. lt is the active ingredient of Dolipran e, for example- tt
possesses analgesic and antipyretic properties-
Dafalgan contains paracetamol that has close properties to aspirin: analgesic and
antipyretie However it doesn't have anti-inflammatory action and doesn't show the

. side --ffects of aspirin-'
Rennie is a medicinaf drug used to relibve heartburns (excess gastric itiOt
Chloramphenicol (A) is used against typhoid fever.
1- Classify the medicinaldrugs listed in the'text.
2- List the side effects of aspirin.
3- Indicate the difference in ingredients between Rennie an Maalox. {Spts}
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