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15(7 points) .
-alculate the enthalpy of the following reaction at 298 K :
CHa(g) + H:0(g) —  CHsOH(g)

-

a. From the bond energies _ :
b. From the standard enthal pies_rof_ formatinn
Given _ '
Bond | CH Jc=C| cc CO | O-H ]
| Energy (.mol™) [~ 357.8 [-423[-2604 | —3135 | —4623 |

Compound | H,0(g) | C,Ha(g) C;Hs0H(g)
MMy (clmol) | -241.6 | 525 | —2362

@—) (3 points)
Consider the synthesis reaction of gaseous methanol:

CO(g) + 2Hy(g) — CH;0H(g)

Given:

' CO(g) | Ha(g) | CH;0H(g) |
EAH,? at 298 K (klmol™y | - 110.5.] 0 —201.2

Cp B.mol K 286 | 278 |84 +025T) |

Calculate AH® a1 523K - ' , |

@(6 points)
Consider the fol lowing species: B, B,* . By

a. Write the electronic confi gurations of these
5. Determine the bond orders of each

¢. Classify these species in increasing order of bond energies
Given: 5B

molecules (Molecular Orbftal)



oy
4- (6 points)
Consider the following moiecules SOCL, and .SGs
a. Write the Lewis §tructure of each moliecule
b. Draw and name the geometry of each molecule using VSEPR theory
Given: gO ]58 17Cl B
5—@ points) ’ N
Consider 10 mL of weak diacid H,A ofconcentranon 107 mol.L"! f?)
a. Write the reactions of dissociation of]IﬂA in aqueous solution U
b. Calculate the pH of this solution (-
¢. Calculate the pH ofthe ﬂnal solution obtamcd after the addition of the following volumes
of base NaOH 16~ mo).L" =)
i- 10 mL 4 -\f-:,:;;;",...—uz;
)

ii- 13 mL 13 Y
Given: pka; =4 pka; = 8 L

6- (3 points)
Consider the following redox reaction:

e’ + 317 = 2F + Iy

The equilibrium constant K is equal to 10°. |
Calculate E° of the couple I5™ /T~ knowing that E° of the couple Fe** / Fe*" is equal t0 0.77 V

7- {6 points)
Consider the following second order reaction:
Asx(aq) + Ba(aq) —  2AB(aq)

At 302 °C, the rate constani k = 2.58x10™ mol' .L.s™ )
[A2)o = [B2Jo= 0.7 mol.L"' | :

a. Calculate the time of half reaction t;,

b. Calculate the concentration of AB(aq) after 45 minutes

c. At 508 °C, the rate constant k’= 102 mal™'.L.s™ Determine the activation energy E, .
Given : R = 8.3 Lmol’ K ' -

8 — (6 points)
-. a. Complete the following reaction :
CHs |
. 0 arthydrous AlCl3 :
+ NC—@—« e srrresasareses
_ c!
A B

/4 2




b. What is the type and the name of this reaction.
¢. (Give the mechanism of this reaction.

d. Compare the reactivity of the following compounds towards the above

reaction.
CH3 HaC O
S C
; -

Justify your answer.

A : . A’

9 — (10 points)
When secondary alkylbromide (A) 1s treated with a strong base at high
temperature, it gives the alkene (B).

H CHs
H3C >

HaC CoHs

(A) ~ (B)
2. Complete the representation of (A) and give the configuration of the

asymetric carbon.

b. Write in details the mechanism of this reaction.

c. The alkene (B) is treated with a diluted solution of KMnO, at low
temperature. .Give-the structure of the obtained product, and precise the
optical activity of the reaction medium.

d. The alkene (B) is treated with ozone .05 1n presence of H;O0,/CH;CO,H.

Write the equation of this reaction.

VX



R S

sl L T LA M L b B e e A S S S S R BT Ayt b e g B SR T e 1 i ey B
v S i . 'n_- B R T a--:....e_»

@}) (4 pomts)

Compare the basi 101ty of thc followmg compounds jusnfy your auswcr

’

b) HiC-HC=CH-CH,~ and H,C—C—CH,~
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Exercise I (10 pts)

Consider the following reaction: HA + H,0 & A + H.0"

1. Calculate the standard enthalpy and the standard entropy changes of the reaction at
298 K

2. Calculate the standard free energy change at 298 K. Determine the equilibrium
constant K, at 298 X

3. Calculate K, at 398 K assuming that the enthalpy change of this reaction remains
constant between 298 and 398 K

4. Deduce the effect of temperature on. the cquilibrium constant, K,, of HA in agucous
solution

Given at 298 K

HA A
AH (kJ.mol") — 651 C — 649
S° (J. mol'' K" 8 17

AH (H20 iiquid)= AHP(H30")

(HZO hquid) S (HBO )
R 8.3 J. mol’ K

.

Exercise II (190 pts)

A- A 1 L solution (So) contains 0.1 moi of a weak diacid H;A. Calculate the pH (zf this
solution Ho

.'a'

B- 0.1 mol of HA™ were added to the solution {So). A new solution (S;) was obtained.
1. Calculate the pH of the solution (Sy). Give the character of this solution
2. Calculate the pH of the solution obtained when 0.05 mol of a strong acid HCl is added
to (Sy)
Given for HA: pKei =4 pKa2 =10
Hyitnd jat 1955

il48
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Exercise I1I (19 pts)

The half life of the following first order reaction is t10 = 120 5 at 20°C
A 5 3B+C
1. Calculate the rate constant k L.
2. Calculate the percent of A remaining after 600 s
3. Determine the activation encrgy of this reaction knowing that the value of its rate
constant doubles when the temperature increases from 20°C to 120°C
4. State the influence of the addition of a catalyst on the activation energy
. e il

Given: R=8.3J mol’ K’ - 1
Lol -y batnl,

Lo v R,

Exercise IV (7 pis)

. .-1 7

Consider the following cell: L. vty [ii\i' " b | l
["| l‘ H l [l 1

M zn5) | 2 )| ag €l 4 @ Ve kA

Where C, = 0.30 mol.L™" and C, = 0.18moi . [~
l. Determine the potential of each electrode. Deduce the polarity of the cell and give the
equation of the corresponding reaction -
2. Calculate the equilibrium constant K
3. Deduce the composition of the cell when the cell ceases to function
Given: E°(Zn™ /Zn(s)) = -0.76 ¥ : E° (Ag* 1 Ag(s)) =+0.80

N

\

Exercise V (3 pts)

I. Write the electronic cenfiguration of the molecular orbitals (without drawing the
MO diagram) for each of the foliowing species: K R i F
The atomic nuraber of F is Z = 9. ot

2. Determine the yond order for each species. Compare their bond lengths L

eno-g- < .- Lf\ ( | o ) ) 7 :

:g-‘ S it TSy ‘ ; “ \
. . 3 i e
Exercise VI (5.5 pts) AT "P]io ) <l
\ ST
g { st H Ry
Consider the following ' zompound: e C2Ms)
‘ L
C,Hy /C‘(::'-_-C 7

(4)

1) Give the systematic r. ame for compound (A) including stereochemisiry.,

Sl A




2) Complete the following Newman projection for (A).

OH
Y}
N W
H | -
3) Complete the following Fisher projection for (A). (4 !Q\ |
C,Hs 1y [3..
Cong—t-5 W\
% T DL R
S /
b i T T S
S G \ Q)
V)
: '\_‘
Exercise VII (2 pts) ky/ [ U
(
)

In each of the following series, indicate (without justification):

1) The most stable carbocation

® ®
CH» (I:Hz CH,
IS AN
= =
OCH; NO,
a b [
2) The most basic compound
H
9] N H
I AN
C.
™
HsC’ \NHz
a' b ¢
' kf. o )\. \l-.‘ ks L
I R [_, s




Exercise VI (1.5 nis)

Choose the most acidic hydrogen (a, b, ¢ or d) in the foliowing compound.

CHond

H.O—CH

k N
RN 7

Exercise IX (6.5 pts) Ziﬁ\ 4y
. g 13

When molecule (M) is treated with CH;0’, a mixture of three products A and A’ (CioH12)
and B (Cy;H,;60) was obtainz=d. .

L B i : .
Ph cl . . Sy \
Y - ' e . . v N .
{ R : . G Lo St st
- 7 -?: - : AN b
‘ H3C kH P !:" CHa \ ‘I\ \_4‘.'!: ¢ =t
‘ I g ' /s = e S ¥ - 1 {
(M) toag, T £ \ X
; : AN~
: oA

1) Give the structure of A (major) and A’ (minor).
2) Write the detailed mechanism (kinetic order, rate, stereochemistry, ...) leading to
compound A. »
3) Give the structure of compound B and indicate its stereochemistry (without mechanism).
Indicate whether B is optically active or not. -
CHY HjU}‘
H {
/
- Complete the following sequernce of reactions (without mechanism) "\/

Exercise X (4.5 pis)

C s TR
A Ay ;“'\

CH,CI [ ‘
Mg/ THF — 1) CgHsCHC A & 03/2Zn "
R 2) H;0' H.S0, reducing medium
)\ K] J" .- ‘
R 1) BH, exidation NH2-CHj,
| : 2} Hpy0, 7 OH" L -H0
CoHs or hydrolysis B
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Subject: Chemistry

Exercise | (8 pts)

Given the following solutions:
Solution A : Chloroacetic acid, CI-CH,-COOH  0.25 mol.L?
0.50 mol.L*?

Solution B: NaOH

a. What is the pH of solution A {pK,= 2.85)?

b. 50 mL of solution A are mixed with 10 mL of solution B. Calculate the pH of the final
solution.

Exercise li (11 pts)

Consider at 298 K, the following equilibrium:  250,(g) + O,(g) = 2503(g)

Given : R =8.31 L.mol*.k*

Q,(g) SO,(g) . SOs(g)
AH’ (K).mol™) 0 -296 -395
s°().mol*.k?) 205 248 256
C, (J.mol*.K?) | 29 + 13.6x10° T | 40 +42.6x10°T | 50 +45.0x10° T

Pagel/6
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+ 3. Calculate the enthalpy AH®, | the entropy 45° and the free energy AG”. of the
reaction.

b. Calculate the equilibrium constant, K, at 298 K.

¢. Determine the enthalpy of the reaction, A4%. at 798 K

Page2/6
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Exercise i1 (8 pts)

Consider the second crder reaction : H, + Cl; —* 2HCI

H, and Cl, are reacted at 27 °C, each with a concentration 0.01 mol.L . After 2 hours, the
measured concentration of H; is 5107 mol.L™.

a. What is the value of the time of half reaction, t;,? Calculate the rate constant, k.

b. At 227 °C, the reaction rate is multiplied by 4. Determine the new ty/; of the reaction
as well as its activation energy. Given : R = 8.31 J.molrt.k?

Page3/6

Imy




iy

. Exercise IV (1 pt)

Indicate, without justification, the stereochemical relationship between the given pair.

CHO
CaHs
HiC OH ' H———1—05Hs
H’QT CHO HO ——————H
H

Exercise V (8 pts)

Consider the following compound A :

1- Give the systematic (IUPAC) name of compound AL

2- Compound A is trizated at room temperature with aqueous HCI.

a- Write the equation for the reaction.

Paged /6

ez -



. b- Give a detailed mechanism for the formation of the produ;:t(s) (reaction rate, intermediate,
stereochemistry...).

Exercise VI (2 pts)

In the given pair of compounds indicate the most reactive and the type of reaction (Sy,
elimination, electrophilic addition, nucleophilic addition, electrophilic aromatic
substitution....). Briefly explain.

NO, OCH;

with Cl/AICH

Page5/6
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« Exercise VII {2 pts)

Complete the following reactions -

CH,

- S o
A %\ o BONGLA (major)
. CHy

B- conc. KMnO,

—— B T

Page6/6




LEBANESE UNIVERSITY Duration: 2 h
Faculty of Pharmacy September 20, 2010

Entrance Exam 2010-2011
Subject: Chemistry

Exercise I (9 pts)

A thermodynamic study shows that the following reaction has an enthalpy change AH®= - 78 kI and an
entropy change AS°=-202 J.K ™! at T= 305 K

A +B, = AB,

1) Calculate AG® and comment on its sign.

2) Write the relation that allows to calculate AS® knowing that of AS°;eg

3) Calculate the equilibrium constant at 305 K then calculate its value at 298 K assuming that AH®

is constant in the given interval of temperature. Compare the values of the equilibrium constants
and deduce the direction in which the equilibrium shifts

4) Deduce AG® at 298K




Given: R = 8.31 L.mol 'K’

Exercise II (9 pts)

One liter of a buffer solution is prepared by mixing 0.01 mol of a weak diacid H>A and 0.03 mol of its
salt NaHA

1. Calculate the pH of the buffer solution

2. Calculate the pH of the solution obtained when 0,005 mol of a strong acid HBr are added to the
buffer solution

3. Calculate the pH of the solution obtained when 0.004 mol of a strong base KOH are added to
the buffer solution

4. What can you deduce?




Given: Ka (H,A/HA") = 6.2x10®

Exercise II1 (9 pts)
The kinetics of the following reaction in aqueous solution is studied:
AX— A" + X
The variation of the concentration of AX as a function of time is given in the following table :

Time (s) 0 575 1090 | 1720
AX] (mol.L™) 0.1 0.085 0.074 0.063

1. Show that the reaction is first order

2. Calculate the rate constant and the half life time ty,

3. The activation energy of this reaction is E;= 125 kJ.mol™ at 25°C. At the same temperature
and in the presence of a catalyst it becomes E,'’= 100 kJ.mol ™. Calculate the ratio k'/k

Given : R = 8.31 J.mol"'K!




Exercise I'V (6 pts)
A- Balance the following reaction in basic medium:

ClIO + Cr0, = Cros- + CI”

B- Consider the following two solutions:
Solution (1) : Cr** (10" mol.L™"), Cr** (10° mol.L'")
Solution (2) : V** (10° mol.L?), V** (10™ mol.L™)

1. Calculate the electrode potential E of each electrode

2. Write the global reaction of the redox reaction taking place between these two solutions

3. Calculate the potential of the reaction and its equilibrium constant K

Given: E° (Cr’*/Cr’)=- 0407V E°(V*/V*)=-0.255V

Exercise V (5 pts)

A- The electron of hydrogen atom at the fundamental state is excited by a radiation of wavelength A=

97.35 nm.
1. To which energy level was the electron excited?




2. Calculate in kJ the enerev needed to ionize one mole of hydrogen atom from the ground state

Given:  Ry=1.091x10"m! N,=6.023x10° mol’ 1nm=10"m
c=3%10° m.s™ h=6.626x10*J.s

B- Consider the following species: O, 0, 0,
1. Write the electronic configuration of the molecular orbitals of each species

2. Determine the bond order of the corresponding bonds

3. Classify by increasing order the bond energies of the corresponding bonds

Exercise VI (2 pts)

The dissolution of 20 g of a solid none electrolyte solute A, in 1 Kg of water lowers the vapor pressure
of 0.2 mm Hg.

1. Find the molar fraction X, of A knowing that the vapor pressure of pure water is 32 mm Hg at
the same temperature

2. Calculate the molar mass of (A)

Given : M(H,0) = 18 g.mo}’
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LEBANESE UNIVERSITY Duration: 1 h
Faculty of Medical Sciences September 20, 2010
Faculty of Dentistry

Entrance Exam 2010-2011
Subject: Chemistry

Exercise I (9 pts)

A thermodynamic study shows that the following reaction has an enthalpy change AH°= - 78 kJ and an
entropy change AS°=-202 JK!' at T=305 K

A +B, = AB,

1) Calculate AG® and comment on its sign.

2) Write the relation that allows to calculate AS° knowing that of AS®,0s

3) Calculate the equilibrium constant at 305 K then calculate its value at 298 K assuming that AH®

is constant in the given interval of temperature. Compare the values of the equilibrium constants
and deduce the direction in which the equilibrium shifts

4) Deduce AG® at 298K




:j) WMy = AR ) HD

= ~ 3&_ Sad k,_ldg;’.{,xlo"’) - 4639 6’"

A <o = —D& ?xéo(;tm-: 65& S’]\Oﬂkﬂﬂc;g_ domn Q;L Sy c:\—u‘u:c{g (j%

T |
) A . A . | A AT O

v 24% T
29
o A6, 35
: ° ‘“AE £,34 xt¢ 3 325 (L33
;) b= RTLK o K- o R/\ = Y
= ¥ \.{/ A. a\:’?‘

L(\Eﬁ'_-— bl}lc(i—.’!

<0 % w =)0
5 Ly Kew o _ag (4 -4 )_\
s $34xio° Z0s 2B K

_ _1%000 ( 298_ 305 )
- 9, 34 30¢ «24¥
= a1

= Lﬂ chi? B t(

18 e ‘r“';ﬁ\\
dia K= < 7 ASZG\?).

' J T o s D r(l. ._Lu-@l
{}.Ha £y =5 Po A m.‘mftf,fx_ t!tz.. /Po« ng.ux}‘maﬂu e e VQG i ‘:
¢

i - ; - @
C'LGM Qﬂ_ Senn e U\CLN L"ci).n_;_. =3 Agm Q_g Se ne _{

; 1 A L Yol k i
. K - _934x2a8«La 432{ = - 44,50k )i
N Ni—iqg = - RTla 2q3 = 7 ? 2




y) LS I WP W I R S | TR O e s g

S L L Fomp e el po- L copl K n [ 147

. , » | _
¢ 4 R ke + Ao LA ) % ]9564 + s _M,M

N R S .
- ; [ B i3 ;ﬂ:} I Lﬂ
i e e \\._
= 1,24 hj_ ©0° 369
o‘_oi —

2 - HA + HLSQ* ~ b A 3 H,O ®

€T 03 0‘005' o 001
t F 0}03_0’606‘ 3 P O)od.}—O!OD(

0,00%
O_,Oj— I

- pla p A :12_+1ﬁ;, -
P P + ﬂ}’ . / 7 0,0440,00°

ph= 1,424

. H,ZP‘ + Wo~ s HAT A “20

er o0k oW o3 L\fjlm?ﬁl(“w
£ F ool-tpy c 0,03"0100“

- t

gt ]

0,03+0,00C4

N PR )
pl = pkar 4o ‘ }o,oi-_o,ooq [

h
nJﬁ

. Q. : —
pit = _‘H 15 o > Sl



J) trdre 4 = La o - ,ET S o, 4 - K x5S o K =2 ¢xt
@ &-1 OIOQS‘ I
1‘*}“) Ln 0. 4 = KL\( Aofo = K‘L: 2,'?§>c
0,07y,
Ln 0.4 - Gy 1Ro= K =B
0,067 '

N e i 1) —

2) K e ‘(1+L(l +‘F€S_ i Q.'}Q th;(_( ,73-_'@]

3

'GLA’\’L 1 = ‘Ey =

ln 2

o t3

| = = 2SW Ay
) « 2, %65t v, 1
P . ﬂ&\ ~
3) L{’Q'. c\‘,’\«tl\mm —) K = Ae ®7 @j
= Lo K= LaA_ Ea
Ky e
S b X - 4 (e
el Lax' - La A_E‘_:_ } ) ! RT (l’:u Eﬁ)
L (pos-425
Kio Q3:I (234233) [V) [/
= Ln _K.‘ = '—)‘0!03
Kf
% _K L, y4 J(lb

o\-’(\'{ k’_ ;)Q(f)gg @) l 3




L“: }\‘\/%acﬁ\ .’ \}’ - (;—“ /{'-L\ ‘,;-\_{:.' e m~—— vy .. F::,; Z"'"'"

Bl 1) i

tL el b]2§8~ e U’usj {j /!O'F'S
_ - .//O"“
L,< —0313v
e (i (1]




L +- V b L 34 -
= (¢ 4 V ’T/;’E”
E = B -E, - _—0,289_(-03%3)
= OIO?QV 11/2
— o e 4 ‘_(9‘//'”_'2,
= JO " (riaEi) - A0 X(O)OS—;)
0,05 3, :
ERELE gy
N o~ . _
Ve SJ:L;‘-VE -4
EIO‘EJJQ_ = "‘O/ ha¥ — (~ O)Q“S_g) = —0,152




~ Ao By LR %/

A wrw) &
= 4 91110:( ( 4 _L)

(_39' gSK[[)J 41 ﬂ:

= €= 6,62 >(Ic"3)i“,L 3y [ogx d,09A4 s-:lor')r ( :—{17 - d )
) -9 ‘ Y
=% E’-’—"— &’[r 6\3 K[D J’/ G."OL&A.Q__ ii%)

= €= 430,64 xto! g fwel Lol A30C, “J/m!f”““

o v 2 2 W oz '7" = - - #fd’lff\? l i
3 i (é1g> (Q -15) 6;133 (6 ,;gg') (ézp}(_ﬂ_q?)(\\ng Iiz(,’)@ Zgj)(é?:‘-.'
/u Qz (Cn A5) (615) ((752&) (C 7_5) (Qr&) ( \!Leﬁ, “%)QMQUZY n

WY O (b (€ (62) (60) " (St ) e (T ””M“T”C |

) Jnthcﬁ L \leiaen P @,{/ 0= ’; ne @ a_li f._
05 ) Noy %Y, ﬂozf_—ii
.4-%(;\ \‘) (@ [ ( (nL i
\ 1‘\ L}/‘ - ‘l"‘s..q..,._ S :




h + V\J_
‘ .
N h,mn_{/u GLﬂ— mqu,. oLua /)/().Aramt . == 4000 55 5L
! 48 = JmSL

oW :WWMGLMO{A/DMA

e

W, |
_;_:_r—*in§./(o’3 N L e O3 )D
Sosbrwy _y ny =034 0

. i,_ N
2/ hl:% => 7 ? Lvv = 54,3° 30
' = O’3q¢1 :@




- UN'IVERSITE LIBANAISE S S 5 1177 7- 5 I
Faculté des Sciences Médicales 8% e, H125e£t? mBre 20 eranhy
- ..Faculté de Médecine Dentaire N )
o ey - Concours d‘entrég*ZOﬂ'-Zﬂ'@"" e
) N ‘ _ ‘- _ Matiére :c—ﬁ-im.ig_.ﬁ_..-:..,;ﬁﬁ‘,.,_-._...,m-q.-‘,-,.:;‘.,v.. P S

A Egerci_ce 1(11 pts) S
- On considére la réaction suivante & 298 K:

ZA(g] + B (glz_t.;zizc;x" s

AT TR AT SR e mnd s ot e b

| [ N A(g) __Ble | (g 1
ceiis e - . AHY (kJ.mol?) - 296 0 - 395 o

S°gmol’ KTy 248 205 256

Cp (F=mit-AJ 40+42,610°T | 29+13.6.10°T | 50+ 45,0.10°T
a. Calculer AU® de la réaction 2 298 ¥

b. Calculer AG%dela réactiona 298 K

¢. CalculerK; 2298

-
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_d._Calculet AR° de Ia réaction 3 708 K

- P i - .t . —
oo =—= fRTEeTILA T
— % iR o £

Ondonne:R= 8,31 Lmol-1K-!

Exercice II (10 pts)

On titre 10 mL d’une solution d’une dibase faible, notée B> (1x10-" mol.L") avec une solution de

HCl (2x10 mol.L'").
Ondonne: pKay=4 pKap=8
a. Ecrire les équations des réactions de dosage

b. Calculer les volumes d’acide ajoutés au premier et au deuxiéme point d’équivalence

[

c. Déterminerles pH au premier et au deuxiéme points d’équivalence.

S oy e T e A O - T B s
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- Le chlorGpropane se décompose selon ]a réaction 3 398 ¢

A C3H7Cl — HCI + Cz:Hg
Sachant que la constante de vitesse est égalea 0,37x10s" 3 398 /¢
a. Ecrirelaloi

de vitesse de la réaction

b. Déduire le temps de demi-réaction tim

[ |

C. Calculer le temps au bout duquel il

ne reste que 1/10 de la quantité initiale de
chloropropane

I

-
B
. w
- a'®)
R T LT AR sy et e
F=R - %
twageass s .
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- (0]
gy O IS NP
SRS e = ... 2) milieu oxydant '

S)]
C,H:0
Br -

A

Exercice 5:(2 points)

Donner les structures chimiques des composés I, II, IletIV :

z
g
It
=

C=C~—H ————

- Q—CEC{

m ]
v RCOOOH r e

e C—C —
/
H. ’
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Ll Eﬁcra‘_i_;..z. ,{‘E;[iTLHUhI_,hf}L = T
On effectue la réaction suivante : - - -
H3C= 2 = \\CH:{
Sl
) N
we H
1) Quel est le type de cette réaction?
2) Donner le mécanisme détaillé de cette réaction.
e 5/6 T
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Exercice 7:(2 points) B

Indiquer la relation qui existe entre les composés dans chacun des couples suivants:

CH, CHs
H H H—t+—H
1) et

Relation: ---cc-cccccccmmemmmcmccccommmmcconasasn-

H OH H OH

2) H2N>——< et
- CHy H,C H

H,C

CH, B
A L1 Lo 1R ————
S e 2 T, & - s

6/6
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UNIVERSITE LIBANAISE
Faculté de Pharmacie

Exercice I (11 pts)

Concours d’entrée 2010-2011
Matiére : Chimie

On considére la réaction suivante 3 298 K-

2A(g) + B(g) S 2C

Durée:2h

12 septembre 2011

A(g) B(g) C(g) |
AHE (kJ.mol'") — 296 0 —395
S° (J.mor.K7) 248 205 256
Gy 40+426.10°T 29+13,6.10° T 50 +45,0.10° T

~a. Calculer AU dela réactiona 298 K

b. Calculer AG°de la réaction 4 298 K

¢. Calculer K, 2 298 K

1/8




d. Calculer AH? de la réaction 3 798 K

Ondonne:R= 8,31.j.mol-’.K-’

Exercice II (10 pts)

On titre 10 mL d’une solution d’une dibase faible, notée B [1x10'1 mol.L™") avec une solution de
HCI (2x10-" molLL™).
On donne: pKa; =4 pKa2=8

a. Ecrire les équations des réactions de dosage

b. Calculer les volumes d’acide ajoutés au premier etau deuxidme point d’équivalence

c. Déterminer les pH au premier et au deuxiéme points d'équivalence.

2/8




Exercice I1I (6 pts)

I- Le chloropropane se décompose selon la réaction a 398 %:

‘ C3H7Cl — HCl + C3Hs
Sachant que la constante de vitesse est égale 3 0,37x10* s 24398 °C
a. Ecrire la loi de vitesse de la réaction

b. Déduire le temps de demi-réaction ty -

c. Calculer le temps au bout duquel il ne reste que 1/10 de la quantité initiale de
chloropropane ' -

Exercice IV (9 pts) -
Une pile électrochimique est composée des deux demi-piles suivantes (2 298 K):
Fe'' +e- 5. Fe?*  E% 077V
Sn”'+2e 5 Sn E°=-0.13V
a. Ecrire I'équation globale de la reaction

b. Calculer la f.é.m standard de la pile

3/8




c. Calculerla constante d’équilibre de la réaction

d. Calculer I'enthalpiejstandard de la réaction

o

e. Quelle seraitlafém dela pilesi [Fe**] = 1 mol.L™ et [Sn**]= 0.001 mol.L”!

On donne : 1 Faraday = 96500 C

Exercice V (4 pts)

a. Calculer I'énergie d'i
niveau excité n=3

onisation d’'un atome d’hydrogéne dont I'électron se trouve sur le

b. Calculer la longueur d’onde associée a cette énergie

C Déduire la valeur de la constante de Rydberg Ru.

Ondonne: h=6626.10""Js;1eV=1,6.10"];c= 3.10° m.s”

4/8



Exercice] {5 points)

Comc it Pw/w/inzglzj

Compléter, sans mécanisme, les réactions suivanies:

: [ COOC;HS COOC
: l _ . 2Hs

. o - DS swnds Z-lom»«,,.\'
2L§ O/] St - /u\/\/YOH '

2) milieu oxydant |

Ty S O [
<, P W Hﬁ?gf; {; \j/h\/ ] + L_' \’\g/jj

4) )\/\\ leq'HC]_ E M }
' cr .

r_ ™\
OCH; 0 ocH; | [ J—
HyE=C—¢} : .
T AICK ; l
H3C O .
S
ACszO CHJ
O LT T e
Br A ~—




ExerciceZ:(2 points)

Donner les structures chimigues des composés 1, IT, HletlV :

NaNHy 1 e
Oremen 2| 1 O

E‘X(—:Fciceiz(z points)

a) Indiquer le produit le plus réactif vis a vis d’une réaction de substitution électrophile.

|

b) Indiquer le produit le plus réactif vis 2 vis d’une réaction d’addition de HCI:

d

lh'sc —O—CH:CH—CHj ei  m3C—CH—Gi—CHs
C

sl

id




Exercice L¢(8 points)

On effectue 1a réaction suivante -

H;C CH
of S RrOH
=0

FS \H ou BrlezO
\\L__,/

1) Quel est le type de cette réaction?

[ P S T 5 & )ﬁ’f_
i‘“ f/’p = %TL‘IOH CB?,, (/— X w“‘cxk%

4 \\\‘ " > \//),C — C_w 4 +

{é\
MEES







3) Préciser la configuration absolue des carbones asymétriques ainsi obtenus.

: LS , Gp
I =~ 3

4) Le produit.obtenu.est-il optiquemeént actif?Justifier bridvement votre.réponse. .

E)_(ercice; 5.—-;(3 peaints)

indiquer la relation qui existe entre les composes dans chacun des couples suivants:

CH,4
H——H
1) et
H H
CH;
R'elratjo'n':- AN lre, [ Mm
o NH,

(=4
L




Exercice"i;{z points) l Ce5e - :

Compléter, sans mécanisme, les réactions suivantes: : li 20H_ 20} 2~

" _COOC;Hs Q

COOCH;

+ B E -rﬂ—’—A )‘?, o

s i COOC,Hs
5 0
2) I' g O/ . 1 ) 03 . _ /u\/\/\[r()ﬂ '
L , 2) milieu oxydant -

(S - ]
3) /\ﬁ\c}]} —CzHSO D CHj; i D IJV\_QE_ % ZD e
L~/ -Br’ A | = = - ‘

Exerclceﬁ(z points)

Donner les structires chimiques des composés I, 1L IHetIV :

T NeNE, FI o - ! < 3 y -
UEC—H [ B = : | — UCEC——Q‘U

¥




Exercice (7 points)

On effectue la réaction snivante :

H;C CH
% e J BrOH
B i

e
o \H ou Bry/H,O
\ /

1) Quel est le type de cette réaction?

2) Domner le mécanisme détaillé de cette réaction.







3) Préciserla configuration absolue des carbones asyméiriques ainsi obicnus.

_ﬁi Cog‘_}S 3 CB—_}R R

B Ca—>R ', ¢,—S

Exercicel;(2 points)

Indiquer la relation qui existe entre les composés dans chacun des couples suivants:

CH; CH;
H H H——H
1) et
H CHj B H
H CHs
Relation: .... . AD@IEAL> Ao M
NH,
N, 3 OH H oH
2) >—<, et
CH3 H CH 3 CH 3 H
CH;

k7
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