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Exercise Whole Mark | Part Questions Domain | Mark
Draw a table showing the variation in the quantity of
1 | nutrients in the small intestine and in the blood as a D 2
function of time. D2
51 Analyze the results shown in the adjacent document. B 1%
1 Bl
Intestinal 6 pts _ What do you conclude concerning the intestinal
Functions function revealed in the document? B2 B Y
3 Indicate another function ensured by the small "
intestine. Al A
4 List the characteristics of the surface of exchange of the
small intestine. A1l A 1Y
1 -1 | Pick out the functional unit of the kidney B1 B Y
2 1 - 2 | Pick out one characteristic of diabetes. B1 B )
Urine 3pts 2 - 1 [ Identify Individual who has Diabetes B2 B 1
analysis 55 Identify the individual who has damage in the B .
nephrons. B2
1 | Pick out the two phases of the cell cycle. B1 B 1
5 Show, by referring to the adjacent document that the B .
chromosomal material duplicates during interphase. B2
3 31 Compare the chromosomal material at the beginning B )
The Cell 5% pts of interphase to that at the end of mitosis. B1
cycle 3 - 2 | What do you conclude B2 B Y
41 Draw a labeled chromosome at the beginning of A )
mitosis Al
4 - 2 | Draw a labeled chromosome at the end of mitosis. 1
1 | Pose the problem revealed in the above text. B 1
Show that the allele coding for the sensitivity to PTC is
2 | dominant over the allele coding for the non-sensitivity A 1
4 to PTC.
Sensitivity 5% pts 3 | Designate by symbols the corresponding alleles. A2 A Va
to PTC 4 | Indicate the genotypes of I1, I12 and 1113 . A 1
Make the necessary factorial analysis which verifies the
5 | phenotypic results of the descendants of the couple II3 A 2

and I14. A2

Al @359 ol G Jlowe pogass 928l oS Oladls 3 slezsl ¢l (ol Cauosl dislull Casly ad)
$ OLUSII L) szl i abay 1 68y Jsuadl G ine 50 LS (Galsdl puiedlly GBylell dbliel Jlewe o 65153l
Jloxe S 0d § dogyhabl Al Consy oS5 d2yo & H3hilly dijludl oda lguaas I OVl oo IS et
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Mean / 20 | Median / 20 | Mode / 20 | Std. deviation | Coefficient of variation
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. Whole . .
Exercise Part Questions Domain | Mark
Mark
1-1 | The consequence of the utilization of high dose of THC. B %
The neurotransmitter responsible for the sensation of
1- 2 B %
pleasure.
List the steps of synaptic transmission of the nerve
2 A 2%
1 7 pts message.
3 | Interpret the results presented in document 1. B 1
4 Determine the effect of GABA on the release of B .
dopamine.
5 | Explain how THC increases the sensation of pleasure. A 1
1 Pick out from document 1 two factors that favor obesity B 1
5 How does the percentage of overweight Lebanese B 1
adolescents vary between the years 1997 and 2008? ’
Draw a histogram showing the variation of the relative
3. . D 2
risk of death as a function of BMI.
2 7 pts
4 Interpret the results in document 2. B 1
5 Justify why the results of this study are alarming for B .
Lebanon.
Suggest two advices to reduce obesity in Lebanese
6 A 1%
adolescents.
1- 1 | The cause of the absence of melanin. B )
1- 2 | The role of melanin. B Va
Name the enzyme that allows the isolation of the
2 . . . . A %
human gene involved in the synthesis of melanin
Indicate, by referring to the document, the donor and
3 6 pts 3 . B 1
the receiver of the gene G.
4 Specify which of the young mice 1, 2 or 3 is qualified as A 1
«transgenic». ’
State two other applications of transgenesis in the
5 _ A 2
medical field.
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Exercise Whole Part Questions Domain | Mark
Mark
L1 Pick out the consequence of the utilization of high dose B %
of THC
Lo Pick out the neurotransmitter responsible for the B %
sensation of pleasure.
1 7 pts 2 | List the steps of synaptic transmission of the nerve message. A 2%
3 | Interpret the results presented in document 1. B 1
4 | Determine the effect of GABA on the release of dopamine. B 1
5 | Explain how THC increases the sensation of pleasure. 1
1 | Pick out from document 1 two factors that favor obesity. B 1
5 How does the percentage of overweight Lebanese B "
adolescents vary between the years 1997 and 2008?
3 Draw a histogram showing the variation of the relative D 5
risk of death as a function of BML
2 7 pts
4 | Interpret the results in document 2 B 1
5 Justify why the results of this study are alarming for B .
Lebanon.
p Suggest two advices to reduce obesity in Lebanese A 1%
adolescents.
1- 1 | Pick out The role of vitamin B12 in the body. B Y
1- 2 | Pick out the three causes of vitamin BR12R deficiency B I R%)
2 | Draw out the role of the Intrinsic factor. B )
3 | Justify, referring to document 1, the relation between B 1
vitamin B12 deficiency and anemia.
3 6 pts
4 | Indicate if vitamin B12 is liposoluble or hydrosoluble. Y
5 | Justify the following statement: “Individuals suffering 1
from anemia are advised to consume chicken liver”
6 | Explain, referring to document 2, why these vegans are B 1
at risk of developing vitamin B12 deficiency
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(Notice that the predictions, in terms of probabilities of a couple’s descendance for a given charac-

teristic, imply the knowledge of the:
Logss,a) 51 /5 (=93l JsoY (Phenotype) JSEJI ol ™
Agul) dusdl Y] dsuds ™
(L doguwsns,S ol 515 Linguges)S) diumll oswses S| gBskl ™
2L sy Heab mie 2 e s shs 3929 53k

(Calculate a genetic risk to show the appearance of certain diseases)

14,591 Lal=) Blaall Uso (30l i dlul Cygond 35 «dslill alon jomo GBI oy yadll Jsls

deguabl Lolaalll clacyl gdlse s

(el p 1) JLaBYI gy wilasly (el b ,SI) dlolss oo Sy ass Glgz 4555 delill Slas oy
eV ] ke 5= I B Bslaelll 0l S o d5lesS dblugy GeUbl Glsad] polie O ] pdo
“ iy Lo ] U35 33 (5 LERN e Ltk

Oluzanl Jgman Jag I dyled) Lslill Slidsnslad) of 3slabl pluaVl s diepddl W) O oo
lgaslasg &bkl Wl glgil o)l

Dl do by 55ledly sl Ao o ol Ao 1ol B & iy prasibl Gelid) Jelan 3 Jatuy
T8 & B &5laalll ©b,SIL 3lsty b § 3ledlly e2eadll dlo e § OLSeIYl &l Jiuw

S, pss Camy WIS oy JLally B33 Olikes e gshis dadasall Lsbbl &5z o gt
eyl 9l Lol T4 & glaoll

ok el Bluall ge dislhate (el Blaa] Gelog «divas)l Legle sl ygme CIEI 0Tl Jols o
PN ES RV INTIENIY

(Notice that certain drugs modify the synaptic activity) V.ow.'l LL Jass Olydsw 3929 JI 8Lyl
(colysS «ulSsS) Ohasd) jass Gl wass

(Synapses) Cliseid) &absolls &gl paslasd! ] 8yLa)

SUel 38u5 @3]y lgmlias] J] 38 dumddl asy el L8] e dovasd] CMBEN Canis HL ,S3HI
%5 (GABA) (aits 51 (OLebiske (351 «clsS detal) Fto O o § 9oty Gpuasdl] J3WI GT Bl
by I ] g 5

085 gid I 8oLy duuds asdl SN ST Ly 1 8L o 32,431

BluaYl ze ddslazl) Awdl Blual T «ousl) &abgll Susglly eabailll 8542 s9me @lill o el Jobls o
LRI PRI WNE]

Ll ggﬁg lats waods (Hypothalamus- pituitary complex) dielsid] -dlog)l degamll @890 s
Gonadotropin-stimulating) W)l Glg=ge 51,8] § Glbg)l Guasl) GnRH (gey58)l JI 595 O3

.(hormones
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Notice that the hypothalamus-pituitary) ;95 JSuiu Jdessi deslscddl -dlogll de gamdl O ows -

.(complex functions in a cyclical manner

Blhs O3nssall dszes i)l Slazss 318] 3 Gl goly @8l 595 $35) Sl Sluzgiadl 555 O jus -

LH JI 468 Jgolid) 483 3ewd U (GnRH) 2l Olyogo
s ssmmaiy sl 3 68 JIsid) Lalss Bus ikl et §azsy ¥ oS0y -
.Sensitivity of the pituitary gland to GnRH
:Ouledlg Al Cua jo .3

:(Domains) OVl e Olad=ll 23593 :1 68 Jgae

D , Mastering acquired Practicing scientific Mastering communication
omains
knowledge (A) reasoning (B) techniques (D)
gadl] dadlsl|
< 9% 9% 1
(20 pts )

e 681 1S 20 0 3 doMe Llasis Suatsbl BY C¥lowl) o sledl dliul ddass 8y5 o ool uST ud)
Gl poredlly Olaglell ¥l Jlowe s dadlsd] &y ¢35 Blsddl pole 83U, (D) Lol Oiluads il Jloxo

Yl (e e JSo dalsil] GLSY) el duass Blelye o Ojlste JSi

ol Jloro G St (g5ludy buatshl B CYlerk) plasetul ne Gaws)l irosil] dislukl Casly Jd)

Al o Se Lgajls
dolus pgSllas]

Joolsill Olads Il Jlod Susly dadle pas oS5 (9 %) Galsdl posedlls (9 %) Sloslsl
Jeadl e OIS bl i oo LloW elszl] (0,8 pald 48 a8l 1S Sledle &5 puead
Jlbl e @ eyl gusl

1ssadll dadlsl] S5 ge el e diylud) dliwl 3393 2 03y Jgue

dodle .
o o . dodlsl|
Sl [ o pedl Jlgad! Jib) .
alolSJ] ssadl
1-1 | Pick out: The origin of cystic fibrosis. B Y4
1-2 | Pick out: The consequences of the mutation at the cellular level. B Ya
5 Indicate if the allele responsible for the disease is dominant or A %
recessive. Justify the answer. )
3 Determine the chromosomal localization of the gene responsible for A )
cystic fibrosis.
1 5 pts

Specify the genotype of each of the individuals II8, 1113, IV2 and

4 A 1
V3.

5 Determine the risk for couple IV3 and IV4 to have a child affected A %
by cystic fibrosis. )

p Justify, referring to what precedes, that some mutations which are at A )

the origin of genetic diseases may protect against other diseases.
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. Deduce the localization of each lymphocyte population at the level of B %
lymph nodes.
5 Specify the type of the immune response triggered against this A "
antigen and revealed in document 2.
3-1 | Name the molecules secreted by this plasma cell. A Y4
3 4pts 30 Explain how the plasma cell is a cell adapted to the secretion of these A "
molecules.
4 | Interpret the results presented in doc 3. B 423
5 Justify, referring to wha't pre.cefles,' t.he temporary hypertrophy of the B %
lymph nodes observed in this individual.
p Explain the role of TL involved in the immune response revealed in A %
document 2.
1 | Represent in a table the results of document 1. D 1
2-1 | Compare the obtained results. B 423
2-2 | What can you conclude? Y
3 Formulate two hypotheses explaining the mode of action of B .
3 5 pts pyrethrum.
4 Identify, which of the structures 1, 2, or 3 corresponds to the A 1,
presynaptic neuron.
5 Explain, referring to what precedes, how can pyrethrum lead to A .
death by asphyxia.
1 | Interpret the results of the series of experiments 1. B 2
5 Specify the mode of action of the hypothalamus on the pituitary B .
gland as revealed in this experiment.
;3 What can you deduce concerning the sensitivity of the pituitary B %
4 6 pts gland to GnRH?
4 | Name the structures that secrete estradiol during the sexual cycle. A Y
5-1 | Analyze the results of document 3. B Y
5-2 | What can you conclude? B Y4
6 | Explain how the peak of LH is triggered. A 1

WU 5Sal] Glstun u OLUSI Camgl i OV leed] ot degite GLLS Cols dzul 5 2 08y Jgazdl ,abay
CVxb] e oo JSG dalsat] LS

L ud25q ddluol) doladl Q3G yodyc Wl

Elasy) Jolsbl 3 63y Jou

Jasdl byl Jlgib Sl Bzl Oy Jolze e
Mean / 20 Median / 20 Mode /20 Std. deviation Coeflicient of variation
10.13 10 11 3.38 0.33
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20-17 | 17-15 | 15-13 | 13-11 11-9 9-7 7-0 20 oo A=)l 45
% 1.4 %64 | %121 %17.6 %21.6 | %205 % 20.4 alsh] deus

onelzll 0 % 20.5 0T LS 20 e 7 JI 095 Lo dadle e Isbas sealsib] (e % 20.4 0 4 (63 Jgazd] (e Jasxls
2 20 50 10 995 L 1505 ¢l onelsnll dws O Olociall g3l a1 IS 120 (30 95 7 0 ddls s Islas
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elga do e B3I alma

L q dbuugll duuwl ol yoyc WU
: «Mastering acquired knowledge» Jlowo | (015 ?:jl el 3] deuddl
2l el o @l I3l e dodlsl] wmms Opolimtbl o @33 15 03y Jgu

ALelsY) Olsz Y +,d0 E]
% 47.5 % 2.7 + % 22.3 relsth) dews

sio dde e Isbas gulsall oo % 22.3 :3Y1 USE) e Oelo 4-4 Jlsdl § opelsall 8l &) o
o s LY G go JIsid] o8 Tsumy b % 2.75 dbalSI) ddll s Iskas guelsall (s % 47.59
(,535) L) S8 Obgtus JUas g,‘ijb (sexual cycle) M (estradiol ) j,45 L»;JI (Structures)
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Explain how the plasma cell is a cell adapted to the secretion of
2-32 ) A2 0

these molecules.
Explain the role of TL involved in the immune response revealed in

2-6 % A2 0
document 2.

3.5 Explain, referring to what precedes, how can pyrethrum lead to ) A2 0
death by asphyxia.

4-6 | Explain how the peak of LH is triggered. 1 A2 0

Lol ounlie dogomd G.Nl.z:.Ll Olsgtwl Guds «Mastering acquired knowledge» Jlow ope 2-3.2 J1gadl )
& ol (ulsd) u Bylall e Ll des Loy dgelss dmds) dgalie Olmdy & lllosiul e 45)a35
G ol L) 6B ZAS 5 ol oo prarhl § deawSLI GBylsl) d8Lo] 63 (G (3 padll (o 2 08 dkial
oad § g JI5adl i O Jsall LS U «Olumasl Jgmin Jlag A1 dyled] Lislil) 8alal) plusll L)
L B35 Gl s 3] iz e pud (513 55Y) Aol ) Sho Jlgis dusmas 58U - 0ad)] gt
L2 Y1 plial Jl ssm O oSadl (e ol 583l § opalsill 5553 pus ] caddl dgm O oSkl o gL 0
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A gy s puadl 0de L8y palsbl plil U] 0L3% Oluddl Olies quowalll 31,0 &555,0Y5

el pual § VLoV JS LS Js Ll Busly diwo dles! pus g5 La (e
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: «Practicing scientific reasoning» Jlow 4] o8 Il Al 4] dadtl
Jlsibl lgs O L1y «Practicing scientific reasoning» Jlows dalsih) dewdl e LMl &35 17 03y Jsi=

= o

Hv- P2
JIsad) o3, Jlgadl JIgadl dode | Jlek) | Jlgidl
2-4 Interpret the results presented in doc 3. bz B2 0
Formulate two hypotheses explaining the mode of action of
3-3 1% B3 0
pyrethrum.
4-1 Interpret the results of the series of experiments 1. 2 B2 0
40 Specify the mode of action of the hypothalamus on the pituitary ) B2 0
gland as revealed in this experiment.
What can you deduce concerning the sensitivity of the pituitary
4-3 % B6 0
gland to GnRH?

Olagl=ll Jdod L gc.izi.Ll 8)48 gue Lusdy «Practicing scientific reasoning» Jlse (o 2-4 Jl5d) O]
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Answer the following four exercises.

Exercise 1 (6 points) Intestinal functions

In the framework of studying one of

the functions of the small intestine, the Quantity of nutrients (in a.u)

quantity of nutrients is measured in this | 98] o

i i 90
organ as well as in the blood leaving " oo osving e
the small intestine after a meal. The | 80 kg small intestine

results of the performed measurements | 70}
are represented in the adjacent 601

document. 50}
1. Draw a table showing the variation 4or
in the quantity of nutrients in the small 30¢ _
intestine and in the blood as a function 20 o7
of time. 106" Smallintestine

2t -

1] T : ot

2-1. Analyze the results shown in the t t t t, Time after the meal

adjacent document.
2-2. What do you conclude concerning
the intestinal function revealed in the document?

3. Indicate another function ensured by the small intestine.

4. List the characteristics of the surface of exchange of the small intestine.

Exercise 2 (3 points) Urine analysis

The analysis of urine permits to detect certain diseases. The presence of proteins in urine indicates a
damage of the functional unit of the kidney, the nephron. However, the presence of glucose in urine
indicates another disease called diabetes,
characterized by a high level of glucose in the | [pdividual

Level of proteins | Level of glucose

blood. in urine (g/L) in urine (g/L)
The adjacent document represents the results of
urine analysis of a normal individual X and two | X (normal) 0 0
other individuals Y and Z showing health
troubles.
Y 1.5 0

1. Pick out from the text :

1-1. the functional unit of the kidney

1-2. one characteristic of diabetes. Z 0 2

2. Identify the individual Y or Z who has:
2-1. diabetes
2-2. damage in the nephrons.
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Exercise 3 (5.5 points) The Cell cycle

The cell cycle is the series of events that
take place in a cell. It includes an
interphase and mitosis. At the end of the
cell cycle two daughter cells are produced.

AMaS.s.of chromosomic material per-cell {(in a.u)

The adjacent document represents the
variation of chromosomic material in a | %
body cell during one cell cycle. 41

241
1. Pick out the two phases of the cell

cycle.

Interphase Mitosis

2. Show, by referring to the adjacent
document, that the chromosomal material duplicates during interphase.

3-1. Compare the chromosomal material at the beginning of interphase to that at the end of mitosis.
3-2. What do you conclude?

4. Draw a labeled scheme of a chromosome:
4-1. at the beginning of mitosis
4-2. at the end of mitosis.

Exercise 4 (5.5 points) Sensitivity to PTC

In 1931, during a laboratory work, Arthur Fox discovered that PTC powder (a chemical substance) tastes
bitter for certain persons while it doesn’t for others.

1. Pose the problem revealed in the above text.

The sensitivity to PTC is a hereditary trait coded
by a gene located on chromosome n° 7. The
adjacent pedigree shows the transmission of this
trait in a family. il

2. Show that the allele coding for the

sensitivity to PTC is dominant over the allele : .__‘ {ﬁ [J_—] i é ‘ &]

coding for the non-sensitivity to PTC. o5 g e
[ man sensitive to PTC O Woman sensitive to PTC

3. Designate by symbols the corresponding
alleles. B Man non sensitive to PTC: @ Woman: non' sensitive to PTC

4. Indicate the genotypes of I, II> and IIl3 .

5. Make the necessary factorial analysis which verifies the phenotypic results of the descendants of the couple
113 and Ils.
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Part Answer key (6 points) Mark
of the Intestinal functions
ex
1
Time after a meal tt [t [t3 [ta
Quantity of nutrients in In the small intestine 90160202
(a.u.) In the blood leaving the small 10 {40 [ 80 | 98
intestine 2
Table showing the variation in the quantity of nutrients, as a function of time after
the meal.
2-1 | Att the quantity of nutrients is 90 a.u. at the level of the small intestine which is
greater than that at the level of the blood leaving the small intestine, 10 a.u. This
quantity decreases from 90 a.u to 2a.u. between t; and ts at the level of the small
intestine. On the contrary, it increases from 10 a.u. to 98a.u. at the level of the blood 15
leaving the small intestine during the same duration . )
2-2 | The revealed intestinal function is intestinal absorption. 0.5
3 The other function of the small intestine is: (one function is considered)
- Chemical digestion by digestive enzymes.
or
- Mechanical digestion
or
- passage of food due to peristaltic movements. 0.5
4 |The characteristic of the surface of exchange at the level of the small intestine are:
- Thin wall
- Large surface area of exchange
- Highly vascularized. 1.5
Part Answer Key (3 points)
of the Urine analysis Mark
ex
1-1 | The functional unit of the kidney is the nephron. 0,5
1-2 | The characteristic of diabetes is high level of glucose in the blood. 0.5
The presence of glucose in urine indicates that the individual is diabetic. Since the
2-1 | level of glucose in the urine of individual Z is 2 g/L greater than that of the normal 1
individual X which is nil (Og/L),thus , individual Z is diabetic.
The presence of proteins in the urine indicates a damage in the nephrons. Since the
2-2 | level of proteins in the urine of individual Y is 1.5g/L greater than that of the normal
individual X which is nil (0.g/L), thus individual Y has a damage in the nephrons. 1
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Part
of Answer key ( 5.5 points)
the The Cell cycle ek
ex
1 The two phases of the cell cycle are: the interphase and the mitosis 1
2 | At the beginning of interphase the mass of chromosomal material is 4 a.u. It
increases to reach 8a.u (doubles) at the end of interphase. Thus the chromosomic 1
material duplicates during interphase.
3-1 | The mass of chromosomic material is the same 4 a.u at the beginning of interphase and at
the end of mitosis. 1
3-2 | Therefore, the mass of chromosomic material is conserved 0.5
4
cenh‘okle‘ré : ce:l%trombereb ‘
two chromatids one chromatid
L ' ¢ Lo 2
4-1 A chromosome of two chromatids 42 A chromosome of one chromatid
at the beginning of mitosis at the end of mitosis
Part
Answer Key (5.5 points)
of the Sensitivity to PTC plark
1 Why do certain persons taste PTC bitter while others do not?
OR How could some persons be not tasting the PTC? 1
2 Individuals II3 and Il4, are both "sensitive to PTC"; and gave birth to children IIIs,
and III; who are both "non sensitive to PTC". Thus, the allele coding for the " non
sensitive to PTC" is present in the parents and masked by the allele coding for the
"sensitive to PTC" . Therefore, the allele coding for the "sensitive to PTC" is
dominant over its recessive allele "non sensitive to PTC", 1
3 Let "S" be the symbol of the dominant allele coding for the sensitive to PTC .
Let "n" be the symbol of the recessive allele coding for the non-sensitive to PTC. | 0.5
4 The genotype of I1is n//n; The genotype of II; is S//n.
The genotype of 113 is S//S or S//n. 1
5 Phenotypes of the parents: Q[S] X 3 [8]
Genotypes of the parents: Q S/ X 3S//n
Gametes ¥ : 50%S,50%n 50% S, 50%n
Table of cross
3 150%S |50%n Phenotypic percentages
[S]175%
? [n] 25 %
S 50% S//S25% | S//n 25% | The theoretical results verify
the phenotypes of the
n 50% S/m25% | n//n 25% | descendants of this couple.
2
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Exercise 1 (7points) _ Mode of Action of THC

Tetrahydrocannabinol (THC) is an active substance of a drug, the cannabis. The consumption of THC increases the
sensation of pleasure by increasing the quantity of released dopamine at the level of certain synapses in the
cerebrum. Its regular intake induces dependence, and when taken at high doses it triggers hallucinations.

1- Pick out:

1-1- The consequence of the utilization of high dose of THC.

1-2- The neurotransmitter responsible for the sensation of pleasure.
2- List the steps of synaptic transmission of the nerve message.

In order to determine the mode of action of THC the following studies are performed.

Study 1: THC acts in the f:erebmm at the !evel of'GABA Quantity of released GABA(a.u)
releasing neurons. GABA is a neurotransmitter which acts
on the dopamine releasing neurons. The quantity of before the after the
released GABA is measured, before and after effectively stimulation stimulation
stimulating the GABA releasmg neurons, 1n.t.he presence without THC Null Big
and absence of THC. The experimental conditions as well :
. . With THC Null Small
as the obtained results are presented in document 1.
Document 1
3- Interpret the results presented in document 1.
Study 2: This study shows the effects of two different Big quantity of e——Small quantity
quantities of GABA on a dopamine releasing neuron. The GABA ) -, of GABA
results are schematized in document 2. Dopamine Depamine
releasin rebiasi
RIS RetiTon -
4- Determine the effect of GABA on the release of
dopamine. Dogataiae
5- Explain how THC increases the sensation of pleasure. . . N
Small quanti eyl Big quantity
of dopamine ‘::‘:1’ “of dopamine
Document 2
Exercise 2: (7 points) Obesity in Lebanon

A study conducted by the faculty of Medicine and the faculty of Agriculture and Food Sciences at the
American University of Beirut, between the years 1997 and 2008, showed that the percentage of overweight
Lebanese adolescents, was 20% in 1997 and became 35% in 2008. This study declares that if this variation
continues at the same rate, Lebanon would face high occurrence of diseases related to obesity. It also showed
that this obesity is due to food rich in fat, excessive consumption of soft drinks and less practice of physical
activities. : .

Document 1

1- Pick out from document 1 two factors that favor obesity.
2- How does the percentage of overweight Lebanese adolescents vary between the years 1997 and 2008?

\
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BMI or body mass index permits the classification of individuals: an individual is considered thin when his BMI is

less than 18; he is normal when his BMI is
between 20 and 25; he is considered overweight Individual Normal Obese
when his BMI is between 26 and 29; and he is 2

g 22-25 = >
obese when his BMI is greater than 29. BMI (kg/m’) 30-32 e
Document 2 shows the variation of the relative | Relative risk of death 0.8 1.1
risk of death as a function of BMI. Document 2

3- Draw a histogram showing the variation of the relative risk of death as a function of BMI.
4- Interpret the results in document 2.

5- Justify why the results of this study are alarming for Lebanon.

6- Suggest two advices to reduce obesity in Lebanese adolescents.

Exercise 3 (6 points) A Possible Therapy

Albinism is a hereditary disease due to the absence of melanin, a pigment responsible for the color of skin, hair and
eyes. Albino individuals cannot synthesize melanin due to the absence of the enzyme that allows the
transformation of the amino acid tyrosine into melanin.

In order to adjust the genetic defect responsible for albinism in humans, the following experiment is performed on
mice before being applied on humans.

The human gene, G, which codes for the enzyme involved in the synthesis of melanin is injected into fertilized
eggs of an albino female mouse crossed with an albino male mouse. The experimental setup and the obtained
results are presented in the following document.

1- Pick out: . Extracted human gene G Manipulated
1-1- The cause of the absence of melanin. O -~V : fertilized eggs
1-2- The role of melanin. ‘ Q'og ey

2- Name the enzyme that allows the isolationof | &) 9 o B
the human gene involved in the synthesis of Microinjeetion

lani g yn Fertilized eggs of the human »
me _amn' . extracted from an gene G Implantation in an

3- Indicate, by referring to the document, the albino mouse i albino mouse

donor and the receiver of the gene G. carrier

4- Specify which of the young mice 1, 2 or 3 is
qualified as "transgenic".

5- State two other applications of transgenesis

in the medical field.

New born mouse 1 New born mouse 2~ New born mouse 3
albino colored albino
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Question

Exercise 1 (7points)  Maode of Action of THC

Note

1-1

When taken at high doses it triggers hallucinations.

Ya

1-2

Dopamine is the neurotransmitter responsible for the sensation of pleasure

Y

- Arrival of the nervous message at the level of the terminal buds of the
presynaptic neuron.

- Liberation of the neurotransmitter by exocytosis into the synaptic cleft.

- Fixation of the neurotransmitters to the postsynaptic membrane receptor.

- Generation of a postsynaptic membrane potential or transmission of the nervous
message onto the postsynaptic membrane.

- Elimination of the neurotransmitter molecules by enzymatic degradation or by
recapture of the neurotransmitters by the presynaptic membrane.

2%

Before the stimulation, the quantity of released GABA is null with and without THC.
However, after the stimulation, this quantity increases in both media, but the increase is
more significant in the medium with THC compared to that without THC.

This means that THC inhibits the release of GABA.

1%

When the quantity of the released GABA is big, the quantity of the released dopamine is
small, vice versa, when the quantity of the released GABA is small, the quantity of the
released dopamine is big. Therefore, GABA inhibits the release of dopamine.

THC reduces the release of GABA, which increases the release of dopamine. Since
Dopamine is the neurotransmitter responsible for the sensation of pleasure, Thus, in the
presence of THC, this pleasure sensation is going to increase.
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Question | Exercise 2: (7 points) Obesity in Lebanon Note
The two factors are:
1 - food rich in fat 1
- excessive consumption of soft drinks
- less practice of physical activities.
2 The percentage of overweight Lebanese adolescents increases from 20% in 1997 to 35% v,
in 2008. ’
Title : the variation of the relative risk of death as a function of BMI
Relative risk of death I 1
3 2 2
11l
081 ﬂ
’—l BMI ( kg/m® )
22-25 30-32 240
The relative risk of death is 0.8 for a BMI varying between 22 and 25 kg/m”. This risk
4 increases w1th the increase of BMI to attain 2.4 kg/m”in obese individuals having a BMI 1
> 40 kg/m’.
This means that obesity favors the relative risk of death.
Based on document 1, the percentage of overweight Lebanese adolescents increases as a
function of years, and these adolescents have the risk to be obese.
5 Also, document 2 shows that the relative risk of death is high for a BMI > 30 kg/m’ 1
corresponding to a state of obesity.
Referring to these facts, the risk of death among Lebanese adolescents becomes
important, which is alarming.
- reduce the consumption of fats
6 - Avoid sedentary life by practicing physical activities 1%
- Adopt a balanced food diet
Question | Exercise 3 (6 points) A Possible Therapy Note
1-1 Albino individuals cannot synthesize melanin due to the absence of the enzyme that v,
allows the transformation of the amino acid tyrosine into melanin. z
1-2 Melanin is a pigment responsible for the color of skin, hair and eyes. Ya
2 Restriction enzyme Y
The donor: Non-albino human
3 The receiver: Fertilized eggs extracted from an albino mouse 1
Mouse 2 is transgenic since it is colored, since it has integrated in its genome a new
4 human gene coding for the enzyme involved in the synthesis of melanin and this gene is 14
expressed in the birth of a colored mouse.
5 Production of antibodies. 2
Production of insulin.
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Exercise 1 (7points)

Mode of Action of THC

Tetrahydrocannabinol (THC) is an active substance of a drug, the cannabis. The consumption of THC increases the
sensation of pleasure by increasing the quantity of released dopamine at the level of certain synapses in the
cerebrum. Its regular intake induces dependence, and when taken at high doses it triggers hallucinations.

1- Pick out:

1-1- The consequence of the utilization of high dose of THC.
1-2- The neurotransmitter responsible for the sensation of pleasure.
2- List the steps of synaptic transmission of the nerve message.

In order to determine the mode of action of THC the following studies are performed.

Study 1: THC acts in the cerebrum at the level of GABA
releasing neurons. GABA is a neurotransmitter which acts
on the dopamine releasing neurons. The quantity of released
GABA is measured, before and after effectively stimulating

the GABA releasing neurons, in the presence and absence of
THC. The experimental conditions as well as the obtained
results are presented in document 1.

3- Interpret the results presented in document 1.

Study 2: This study shows the effects of two different
quantities of GABA on a dopamine releasing neuron. The
results are schematized in document 2.

4- Determine the effect of GABA on the release of

dopamine.

5- Explain how THC increases the sensation of pleasure.

Exercise 2: (7 points)

Quantity of released GABA(a.u)
before the after the
stimulation stimulation
Without THC Null Big
With THC Null Small
Document 1
»
Big quantity of o e STRAN qUANGILY
GABA of GABA
Dopamine Dopamine
;‘33332’ ; relgasing
neuron
Dopamine
Small quantity Big quantity
of dopamine of dopamine

Obesity in Lebanon

Document 2

activities.

A study conducted by the faculty of Medicine and the faculty of Agriculture and Food Sciences at the
American University of Beirut, between the years 1997 and 2008, showed that the percentage of overweight
Lebanese adolescents, was 20% in 1997 and became 35% in 2008. This study declares that if this variation
continues at the same rate, Lebanon would face high occurrence of diseases related to obesity. It also showed
that this obesity is due to food rich in fat, excessive consumption of soft drinks and less practice of physical

Document 1

1- Pick out from document 1 two factors that favor obesity.
2- How does the percentage of overweight Lebanese adolescents vary between the years 1997 and 2008?

\
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BMI or body mass index permits the classification of individuals: an individual is considered thin when his BMI is

less than 18; he is normal when his BMI is
between 20 and 25; he is considered overweight
when his BMI is between 26 and 29; and he is

obese when his BMI is greater than 29.

Document 2 shows the variation of the relative

risk of death as a function of BMI.

3- Draw a histogram showing the variation of the relative risk of death as a function of BMIL

4- Interpret the results in document 2.

5- Justify why the results of this study are alarming for Lebanon.
6- Suggest two advices to reduce obesity in Lebanese adolescents.

Exercise 3: (6 points)

Deficiency in Vitamin By,

Individual Normal Obese
BMI ( kg/m?) 22-25 30-32 | >40
Relative risk of death 0.8 1.1 24
Document 2

affected leading to muscular weakness.

The body needs a daily intake of 6 pg of vitamin B, in order to ensure good cell multiplication and to
maintain a healthy state of the nervous system. This vitamin is absorbed at the level of the intestine but its
absorption necessitates the presence of a substance called "Intrinsic factor" that is produced by the mucosa of
the stomach. The deficiency in vitamin B;, develops usually due to one of the following reasons: the stomach
doesn't produce a sufficient amount of "Intrinsic factor", the intestine doesn't sufficiently absorb vitamin B,
or food diet that doesn’t contain a sufficient amount of this vitamin.
A deficiency in vitamin B;, reduces the number of red blood cells that should be produced in millions at each
minute, hence provoking anemia. If this deficiency continues for a long time, the nervous system will be

1- Pick out from the text :
1-1- The role of vitamin B ; in the body.

Document 1

1-2- The three causes of vitamin B, deficiency.

2- Draw out the role of the Intrinsic factor.

3- Justify, referring to document 1, the relation between vitamin B,

deficiency and anemia.

4- Indicate if vitamin B, is liposoluble or hydrosoluble.

Document 2 shows the level of vitamin B, in certain foods.

5- Justify the following statement: "Individuals suffering from anemia

are advised to consume chicken liver".

Vegans are individuals who consume only food of plant origin.

Food (per 100g) | Vitamin Byy(ug)
Walnut 0
Carrot 0
Black berries 0
Wheat 0
Cheese (cheddar) 0.85
Chicken liver 16.8
Egg 1.12
Fish 1.37
Lamb meat (low 2.64
in fat)

Document 2

6- Explain, referring to document 2, why these vegans are at risk of developing vitamin B, deficiency.
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Question

Exercise 1 (7points)  Mode of Action of THC

Note

1-1

When taken at high doses it triggers hallucinations.

Ya

1-2

Dopamine is the neurotransmitter responsible for the sensation of pleasure

Ya

- Arrival of the nervous message at the level of the terminal buds of the
presynaptic neuron.
Liberation of the neurotransmitter by exocytosis into the synaptic cleft.

- Fixation of the neurotransmitters to the postsynaptic membrane receptor.

- Generation of a postsynaptic membrane potential or transmission of the nervous
message onto the postsynaptic membrane.

- Elimination of the neurotransmitter molecules by enzymatic degradation or by
recapture of the neurotransmitters by the presynaptic membrane.

2%

Before the stimulation, the quantity of released GABA is null with and without THC.
However, after the stimulation, this quantity increases in both media, but the increase is
more significant in the medium with THC compared to that without THC.

This means that THC inhibits the release of GABA.

1

When the quantity of the released GABA is big, the quantity of the released dopamine is
small, vice versa, when the quantity of the released GABA is small, the quantity of the
released dopamine is big. Therefore, GABA inhibits the release of dopamine. '

THC reduces the release of GABA, which increases the release of dopamine. Since
Dopamine is the neurotransmitter responsible for the sensation of pleasure, Thus, in the
presence of THC, this pleasure sensation is going to increase.

Question

Exercise 2: (7 points) Obesity in Lebanon

Note

The two factors are:
- food rich in fat
- excessive consumption of soft drinks
- less practice of physical activities.

The percentage of overweight Lebanese adolescents increases from 20% in 1997 to 35%

in 2008.

Vs
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Title : the variation of the relative risk of death as a function of BMI

\ Relative risk of death ‘Ijl’

L4 H
0,87
'—_I ﬂ BMI (: kg/m )

i22:25++:30-32 >40

The relative risk of death is 0.8 for a BMI varying between 22 and 25 kg/m’. This risk
increases w1th the increase of BMI to attain 2.4 kg/m?in obese individuals having a BMI
> 40 kg/m”.

This means that obesity favors the relative risk of death.

Based on document 1, the percentage of overweight Lebanese adolescents increases as a
function of years, and these adolescents have the risk to be obese.
Also, document 2 shows that the relative risk of death is high for a BMI > 30 kg/m?

corresponding to a state of obesity.
Referring to these facts, the risk of death among Lebanese adolescents becomes

important, which is alarming.

- reduce the consumption of fats
- Avoid sedentary life by practicing physical activities
- Adopt a balanced food diet

1%

Question

Exercise 3: (6 points) Deficiency in Vitamin B,

Note

1-1

Vitamin B, ensures good cell multiplication and maintains a healthy state of the nervous
system.

Y

1-2

The three factors are:

the stomach doesn't produce a sufficient amount of "Intrinsic factor"
the intestine doesn't sufficiently absorb vitamin B,

Food diet that doesn’t contain a sufficient amount of this vitamin.

1%

Intrinsic factor allows the absorption of vitamin B, by the intestine.

Anemia is due to a reduction in the number of red blood cells that should be produced in
millions at each minute. And this production necessitates cell multiplication which
vitamin B12 is responsible for. Thus, a deficiency in B12 leads to an absence of cell
multiplication and hence a deficiency in red blood cell thus anemia.

Vitamin B12 is hydrosoluble.

The level of vitamin B12 in chicken liver is high 16.8pg. Therefore, anemic patients are
advised to eat chicken liver in order to increase the cell multiplication and consequently
increase the number of red blood cells.

Foods like (walnut, carrot, black berries, wheat) mentioned in document 2 do not contain
vitamin B12. Since vegans only consume food of plant origin, they cannot cover the lack
of this vitamin in their food that doesn’t contain animal origin products, and
consequently they risk developing a serious vitamin B12 deficiency.
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Exercise 1 (S points) Cystic Fibrosis

Certain mutations which are at the origin of genetic diseases may protect against other diseases. In order
to clarify this observation, the following studies are performed.

Study 1:

Cystic fibrosis is a severe disease manifested by
respiratory and digestive troubles. b
The origin of the disease is a mutation of the gene |
coding for the protein CFTR leading to the i
modification of amino acid 508. ; :
The protein CFTR is present in the plasma membrane W
of the cells. It allows the exchange of CI ions and i
therefore, the exchange of water. The alteration of this | w
protein blocks the passage of the Cl ions and water
leading to an increase in the viscosity of the mucus,
particularly at the level of the lungs and the digestive
tract. In a well-defined population, 1 out of 20 persons
are heterozygous. Document 1
Document 1 shows the pedigree of a family whose

some members are affected by cystic fibrosis.

B Affectedman @  Affected woman
O Healthy woman O Healthy man

1- Pick out:
1-1 The origin of cystic fibrosis.
1-2 The consequences of the mutation at the cellular level.
2- Indicate if the allele responsible for the disease is dominant or recessive. Justify the answer.
3- Determine the chromosomal localization of the gene responsible for cystic fibrosis.
4- Specify the genotype of each of the individuals II8, III3, IV2 and IV3.
5- Determine the risk for couple IV3 and IV4 to have a child affected by cystic fibrosis.

Study 2:

Three lots of mice are genetically modified by integrating the human gene coding for CFTR protein in
their genome. The mice of lot 1 are homozygous for the normal allele, the mice of lot 2 are homozygous
for the mutated allele, and the mice of lot 3 are heterozygous.

Salmonella typhi bacteria have been ingested by the mice of the three lots. The number of intestinal cells
infected by Salmonella typhi is estimated. The results are shown in document 2.

The infection by this bacterium leads Lot 1 Lot 2 Lot 3
to Typhoid fe‘:ver Wthh 18 mamfested Homozygous for | Homozygous Heterozygous for
by a very serious inflammation of the | Mice | the normal allele | for the mutated | this gene
digestive tract leading to death in the allele
absence of any antibiotic treatment. Numerous No infected Few infected
6- Justify, referring to what Results ?nfect.ed intestinal cells | intestinal cells
intestinal cells

precedes, that some mutations
which are at the origin of genetic
diseases may protect against
other diseases.

Document 2

Page 1of4
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Exercise 2 (4 points) Hypertrophy of Lymph Nodes

A temporary hypertrophy (swelling) of the lymph nodes is observed in an individual infected by an antigen
like the tetanus toxin. In order to better understand the mechanisms involved in this hypertrophy, the

following experiments are performed.

Experiment 1: The .
constituents of the lymph |- . w T e &
nodes of this individual j ML
are studied by using

Follicles

radioactive markers. N Trtarfstlicudsr
Microradiographs are then .
performed.

The radioactive labeled

Y :n'gn‘;':'l ¥ | £ '.’. . i
zones appear in black on = [Y] s

the microradiographs.
Document 1

Document 1 shows the '
results of labeled radioactive B lymphocytes (X) and of labeled
radioactive T lymphocytes (Y).

1- Deduce the localization of each lymphocyte population at the
level of lymph nodes.

Document 2 shows microphotographs of the cells identified in the
lymph nodes of the individual who is infected with tetanus toxin.

2- Specify the type of the immune response triggered against this # 5%, Rough
antigen and revealed in document 2. o ~endoplasmic
3- 3-1- Name the molecules secreted by this plasma cell. T
3-2- Explain how the plasma cell is a cell adapted to the
secretion of these molecules.

Experiment 2: cells are extracted from the lymph nodes of a
guinea-pig (a) which is injected with tetanus toxin and from the L
lymph nodes of a healthy guinea pig (b). They are then purified to ~Document 2
obtain only B and T lymphocytes. The results are schematized in

document 3.

# < Guinea pxga ‘Guinea pig b
Tetanus toxin y i

4- Interpret the results presented in doc 3.

5- Justify, referring to what precedes, the temporary
hypertrophy of the lymph nodes observed in this
individual.

6- Explain the role of TL involved in the immune
response revealed in document 2.

o3 A

A
B and T lymphocytes

Document 3

Page 2 of 4
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Exercise 3 (5 points) Effect of An Insecticide

Farmers use organophosphorous insecticides to kill insects. Some of these insecticides such as pyrethrum alter
the function of the nervous system thus blocking respiration leading to death by asphyxia. In fact, the
respiratory movements are ensured by contractions followed by relaxations of the respiratory muscles.

In order to better understand the mode of action of pyrethrum, the following experiments are performed.

Experiment 1: the gastrocnemious muscle of a frog and
the nerve connected to it are immersed in a physiological
medium. An effective stimulation of intensity I is applied
on this nerve in the presence and absence of pyrethrum.
For each stimulation, the amplitude and the duration of
the muscle contraction are recorded. The results are
presented in document 1.

1- Represent in a table the results of document 1.

2- 2-1- compare the obtained results.
2-2- what can you conclude?

3- Formulate two hypotheses explaining the mode of
action of pyrethrum.

Document 2 shows the ultrastructure of the
neuromuscular synapse.

4- Identify, which of the structures 1, 2, or 3 corresponds
to the presynaptic neuron.

Experiment 2: a micro-drop of pyrethrum marked by
radioactive phosphorus is injected at the level of the
neuromuscular synapse. Concentrated radioactivity is
observed at the level of the synaptic cleft.

Profound analyses show that the pyrethrum molecules are
associated with acetylcholinesterase, an enzyme that
degrade acetylcholine molecules that are fixed on the
receptors of the postsynaptic membrane.

5- Explain, referring to what precedes, how can
pyrethrum lead to death by asphyxia.

Page3 of4

Amplitude of Duration of
contraction D - contraction
2 (aw) (sec) 4

110
1s

4+ v

16

2 T

ﬂ I
Without  With
pyrethrum  pyrethrum

Document1

Document 2
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Exercise 4 (6 points) ‘What Determines the LH Peak?

The secretion of the hormone LH by the pituitary gland varies in a cyclic manner. In a woman having a 28-
days cycle, the LH peak on the 13" day of the cycle triggers the ovulation of the oocyte II blocked at
metaphase II. Searching for the factors that determine the LH peak, different experiments are performed on
female mammals.

Series of experiments 1: different treatments are performed on 4 lots of adult female rats, then the level of
the secreted LH is measured.

Lot 1: the female rats are not subjected to any treatment. There is secretion of LH.

Lot 2: the female rats are subjected to the lesion of the hypothalamus. There is no secretion of LH.

Lot 3: the female rats are subjected to ablation of the pituitary gland followed by the graft of the pituitary
gland in the anterior chamber of the eye. There is no secretion

of LH. Discontinuous injections
Lot 4: the female rats are subjected to ablation of the pituitary ! IContinuous
gland followed by the graft of this gland in an area connected | LH ng/mLi pulse/h 1 pulse/3h 1 pulse/h _ injections
to the pituitary duct.There is secretion of LH. z ; . ;
1- Interpret the results of the series of experiments 1. : 30

20 ; i
Experiment 2: In a female macaque, the arched nucleus of | % *; : *;
the hypothalamus has been destroyed and the secretions of i i s S SRR i
FSH and especially of LH have dropped. This female is Wi e HEE 70
injected by GnRH (substance extracted from the Time (days)
hypothalamus) in a continuous manner and in a _ Document 1
pulsatile manner at two different frequencies using an ‘Concentration of LH in plasma
automatic micropump. The obtained results are &  {ng/mL)

represented in document 1.

2- Specify the mode of action of the hypothalamus on | 4
the pituitary gland as revealed in this experiment.

»
Experiment 3: female rats are injected on daily basis L
of the cycle at 16:00 o’clock with the same quantity of | |
GnRH. The plasma level of LH is measured 20

0

immediately before the injection and ten minutes after - E RN i 2 § S N
the injection of GnRH. The results are presented in d-2 d-1 4 4+l Time
document 2. : u Befor injection © 10 min sfter injection
3- What can you deduce concerning the sensitivity of o il ORCARE
the pituitary gland to GnRH? : o m&w'wm
: Document 2

Experiment 4: the same number of

pituitary LH secreting cells extracted from
female rats in the morning of day (d-1) is with estradiol | without estradiol
incubated in vitro. At the end of the -

incubation, the quantity of LH in the Quantity of With GnRH 3.3 0.7
medium is measured. The experimental LH (ug) Without <02 <02
conditions as well as the results are GnRH ) ’
presented in document 3. Document 3

Pituitary cells | Pituitary cells

4- Name the structures that secrete
estradiol during the sexual cycle.

5- 5-1- Analyze the results of document 3.
5-2- What can you conclude?

6- Explain how the peak of LH is triggered.

Page 4 of 4
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Questio
n

Exercice 1 (5 points) Cystic fibrosis

Mark

1.1

The origin of the disease is a mutation of gene coding for the protein CFTR leading to the
modification of amino acid 508.

1/4

1.2

The alteration of this protein blocks the passage of the ClI” ions and water leading to an
increase in the viscosity of the mucus, particularly at the level of the lungs and the digestive
tract.

1/4

The allele responsible for the disease is recessive with respect to the normal allele. Since
individuals II-6 and II-8 who are affected, have healthy parent’s I-1 and I-2 which means
that this allele was masked by the parents. N be the symbol of the “normal™ allele and m
the symbol of the allele responsible for cystic fibrosis.

1/2

If the gene is located of the non-homologous segment of chromosome Y, the transmission
is transmitted from father to son (any affected boy would necessarily have an affected
father) but this is not the case since the son II-6 who is affected by cystic fibrosis has a
healthy father. Then the gene is not located of the non-homologous segment of
chromosome Y. (1/4 pt)

If the gene is located of the non-homologous segment of chromosome X, the daughter 11-
8 being of the recessive phenotype should have Xm // Xm as genotype and should inherit
an Xm chromosome from her father 12 whose genotype should be then Xm // Y which
means he should be affected but this is not the case because he is healthy. Then the gene
is not located of the non-homologous segment of chromosome X.

If the gene is located on the homologous segment of X and Y, the boy II-6 would be of
genotype Xm // Ym, Ym is inherited from his father I-1, and the daughter II8 would have
as genotype Xm // Xm, one of these two chromosomes is inherited from her father. Then
the father would have as genotype Xm // Ym and would be suffering from cystic fibrosis
but this is not the case. (1/4 pt)

Thus the gene in question is not carried by the sex chromosomes, it can only be autosomal.

II-8, having a recessive phenotype which manifests only in the homozygous state; Their
genotype is m//m. Therefore she should be homozygous.

II13 he is normal in phenotype and the normal allele is dominant but gave birth for disease
children IV 1 and IV 2 where one allele is inherited from the father I113. Therefore, he is
heterozygous in genotype.

IV 2 is Nm since he is diseased of recessive phenotype to appear phenotypically it should
be in the homozygous state.

The genotype of IV-3 may be heterozygous N // m or homozygous N // N. Since she has
dominant phenotype which manifests when the allele is present in a single copy or two
copies.

The risk for the child to be affected by an autosomal recessive disease:

The risk of the father to be normal heterozygous x the risk of the mother to be normal
heterozygous x the risk of the infant to carry the mutant alleles in two copies

Or the female IV3 is born from a heterozygous parent Nm that have sick children of
genotype mm. The risk of this female IV3 to carry the mutant allele is 2/3.

Father V4 of no family history, the risk to carry the mutant allele in the studied population
is 1/20.

In the case of heterozygous parents, the risk of the infant to inherit the allele m from both
parents is Va

Therefore, the risk is 2/3 x 1/20 x Va= 1/20

1/2
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Document 2 shows that numerous infected intestinal cells of the homozygous mice for the
mutant allele. However, there are few infected intestinal cells of the heterozygous mice
for this gene in lot 3. This indicates that the presence of Cystic fibrosis

1/2

Questio
n

Exercise 2 (5 points) Secondary Lymphoid Organs

Mark

1

The micrographs of document 1 show that the ganglion is formed of the interfollicular
zone and the ganglionic cortex. Since radioactivity 1s observed in the ganglionic cortex
following the use of radioactive labeling of B lymphocytes. On the contrary, Radioactivity
is detected in the interfollicular zone following the use of radioactive labeling on the T
lymphocyte. This shows that The ganglionic cortex is formed by follicles of B
lymphocytes and that the interfollicular zone is formed by T lymphocytes.

3/4

The antigen X is a bacterium. Because the bacterium is an extracellular antigen whereas
the virus is an intracellular one. Document 2 shows plasma cells resulting from the
differentiation of activated B lymphocytes that recognize only extracellular antigens such
as bacteria.

The antigen X is a bacterium. Because the bacterium is an extracellular antigen whereas
the virus is an intracellular antigen. Document 2 shows plasma cells that secrete antibodies
and that are involved in the specific humoral immune response. The latter is only triggered
against extracellular antigens.

Antibodies
Plasma cells are cells with a developed cytoplasm rich in rough endoplasmic reticulum
which contributes in the synthesis of proteins. And since antibodies are molecules of a
proteinic nature. Thus these cells have a structure that is adapted to the secretion of the
antibodies.

3/4

The results of document 2 show that the number of B and T lymphocytes in the nodes of
the guinea pig that is immunized with the X antigen is greater than that observed in those
of the guinea pig that did not encounter the antigen X. Thus the Contact with the antigen
favors (promotes) the multiplication of B and T lymphocytes

3/4

Since the immune response triggered against the X antigen is a humoral immune response
in which the effectors are B lymphocytes. Once activated, these lymphocytes proliferate
only in the presence of interleukin 4 secreted by the T4 lymphocytes that are activated by
the same antigen. While T8 Iymphocytes are the effectors of the cell mediated immune
response that are not revealed in the documents. Therefore the T cells are T4 cells.

3/4

After the contact with the antigen X, the B and T cells are activated and proliferate; this
increases their number in the lymph nodes and resulting in an increase in the volume of
the lymph nodes.

1/2

Hypothesis: The response triggered was not effective in removing the antigen X.
Persistent infection
Abnormal proliferation of lymphocytes

1/2

Question

Exercise 3 (S points) Effect Of Some Insecticides

Mark

1

Permanent muscle contractions are observed in the medium containing pyrethrum
following effective stimulations, and this occurs even when the intensities are below the
threshold intensity. This shows that pyrethrum stimulates the muscle to contract and
increases its sensitivity to the same stimulus.

1/2

Hypothesis: Pyrethrum increases the exocytosis of the neurotransmitter.
The pyrethrum increases the entry of sodium into the axon.

1/2

Curve showing the variation of the pressure as a function of the voltage
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Voltage (in Volts)
/

16

14

12

10

2 Duration (in msec)

& &
a T ¥ i T T v

a 1 2 3 4 5 & 7

Experiment 1: The latency time decreases from 13 to 0.08 ms when the voltage increases
from 0.3 to & wolts. Thus, the speed in which the nerve fiber responds varies in in parallel
to the tension.

Experiment 2 rheobase 15 0.3v in the absence of pyrethrum, it decreases to 0.2% in the
presence of pyrethrum between 0 and 10min and continues to decrease with exposure to
pyrethrum between 10 tin and 200 min. This shows that the pyrethrum increases the
sensitivity of the nerve andits action becomes more important as a function of the exposure
titne.

The presynaptic structure corresponds to the terminal bud of the presynaptic neuron which
contains the neurotransmitter vesicles since only structure 115 rich in vesicle (structure 23,
it may correspond to that of the presynaptic structure.

172

Acetylcholinesterase 1n the synapse degrades the acetylcholine that 1z fixed to the
acetylcholine receptors of the postsynaptic membrane. This stops the stimulation of the
posteynaptic neuron and consequently the transmission of the nervous message.

172

In the presence of pyrethrum, theckase decreases, which increases the sensitivity of the
netve, andit rapidly leads to messages even atlowintensities. The acetylcholinesterase that
1z blocked by pyrethrum no longer degrades acetylcheline. The latter accumulates then in
the synaptic cleft. Acetvlcholine remains fized on its posteynaptic receptors and the
tessage 15 permanent this explains the permanent contraction of the muscle and that of the
respiratory muscles which blocks the exchange of respiratory gases and causes by
asphvziation.

Question

Exercised (5 points) Cause Of LH Pealc

Mark

The secretion becomes nill following alesion of the hypothalatnus (lot 2). Thus, the
hypothalamus stimulates the secretion of LH by the pituitary gland.

LH secretion is not resumed in the case of the graft of the pituitary gland at a location
different from the original one (lot 3), whereas it is resumed when the graft iz in contact

with the hypothalamic-pitutary duct { Lot 4) or follownig the injections of GnEH wish
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is a substance extracted from the hypothalamus. Thus, the hypothalamus acts via a
substance, the GnRH, secreted in the blood of the capillaries of the hypothalamo-
pituitary axis and this substance has no effect at a long distance.

The hypothalamus acts on the pituitary by secreting GnRH in a pulsatile manner, one
pulse / hour. Because the LH level increases to 50 ng/mL following the discontinuous
injections of 1 pulse/h between day 0 and day 15 and between day 33 and day 50. On
the other hand, this rate decreases by fluctuating from 50 to 10 ng/mL following the
continuous injections between day D-50 and D-73 and following discontinuous
injections of 1pulse/3h between D-15 and D-33.

3/4

The concentration of LH increases with the injection of GnRH, regardless of the day of
injection. Then the pituitary cells are always sensitive to GnRH. On the other hand, the
LH level is 5 times higher (from 21.2 to 110.2) on D-Day, twice higher (from 2.1 to
4.2)than that of D-2 and it’s even 4 times higher (from 2 to 5.8) that of the day D+1.
Then the cells of the pituitary gland are the most sensitive to the action of GnRH on D-
day.

3/4

Document 3 shows that the secretion of LH is less than 0.2 in the case where there is no
estradiol or GnRH and also in the case where there is only estradiol. Thus oestradiol
alone does not stimulate the secretion of LH. On the contrary, the secretion is 0.7
slightly greater than 0.2 (3 times) in the case where there is only GnRH but it is less
than 3.3 (16.5 times) in the case where there is estradiol and GnRH at the same time.
Then the LH peak requires the presence of both hormones GnRH and estradiol at the
same time.

Follicular and internal theca cells during the follicular phase

Luteal cells during the luteal phase

1/2

On day D-1, the estradiol that is secreted by the follicular cells of the grafian follicle at
a high level, higher than 30 pg/mL, exerts a positive feedback on pituitary cells. The
latter being the most sensitive to GnRH on day D, and under the action of this hormone
(GnRH) secreted by the hypothalamus in a pulsatile manner, a pulse every hour, reacts
strongly by increasing the secretion of LH. As a result, the LH peak is triggered.
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Représenter un atome en utilisant son symbole, numéro atomique et nombre de masse, Ecrire les

configurations électroniques des vingt premiers éléments, Décrire la liaison chimique en fonction de

2.2d15ud) . Bluall 6ds e L:gi bl Buxlg dod (ely Ui la distribution des électrons dans un atome
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ajouter un élément pour rendre explicite et clarifier, apporter des informations supplémentaires, des

éclaircissements
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alcanes, Expliquer et écrire les équations des réactions suivantes: combustion compléte des alcanes,
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. Note . . . o e
Exercice .. |Partie Question Niveau cognitif Objectifs Note
entiere
Définir le terme: numéro
Déterminer le numéro atomique atomique,
1.1 , , . q Analyse ‘q . 1
de l'atome d'oxygene Classifier les particules
fondamentales selon position
Calculer la charge relative du
1.2 |noyau électronique de 'atome Application 1%
d’hydrogéne
Décrire la liaison chimique
Expliquer la formation des , . | en fonction de la distribution
1.3 |, . i Compréhension , 1
liaisons dans les molécules H O des électrons dans un atome.
1 6 pts. Décrire une liaison covalente
Indiquer les isotopes parmi ces L .
2.1 d P . P Application | Definer le terme isotope 1
quatre atomes. Justifier
Dégager du texte le nom de cet
2.2.1 |, ,g 8 Compréhension )
élément
Ecrire la représentation Représenter un atome en
2.2.2 |symbolique d’'un atome de cet Application | utilisant son symbole, numéro| %
élément atomique et nombre de masse
Choisir parmi les configurations Ecrire les configurations
3 |électroniques suivantes, celles qui Analyse electroniques des vingt Y
correspondent a 'atome d’azote premiers elements
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1 |Dégager l'utilisation du propane | Compréhension 23
Nommer et écrire les
Donner la formule structurale ] . formules structurales semi-
2.1 ) Compréhension | , X i , 1)
condensée développées et développées
des 10 premiers alcanes
Expliquer et écrire les
” . . . équations des réactions
2.2 | Ecrire léquation de la réaction Application q, . 1
suivantes: combustion
complete des alcanes
Corriger les expressions
suivantes: .
. " Citer quelques propriétés
La température débullition , . ) queiquies prop )
3 Compréhension | physiques des 10 premiers 1
augmente
alcanes
Létat physique du propane est
2 7 pts. liquide a 0°C
Montrer que la formule
4.1 |moléculaire de I'hydrocarbure Application 1%
(A) est CH
Nommer 'hydrocarbure (A) .
o ] . Nommer les alcénes non
4.2 |et écrire sa formule structurale Compréhension . 1
; ramifies
condensée
Indiquer la famille a laquelle Ecrire les formules
43 ! q . Compréhension . Vs
hydrocarbure (A) appartient structurales des alcénes n -2
Expliquer et ecrire a l'aide
des formules les reactions de
Préciser si cette réaction est o
; substitution
4.4 |une réaction d’addition ou de Compréhension , 1
A Expliquer et écrire a laide
substitution - a0
des formules les réactions
d’addition
Indiquer celui qui a la plus petite
1 1 . q p P Compréhension )
tendance a perdre des électrons
Expliquer a l'aide d'un
Montrer que la lame p, d ,
2.1 , o , Analyse schéma en marquant 'anode, 1
d’aluminium est 'anode . .
la cathode et la direction
2.2 |Identifier le métal X Analyse 1
Choisir celui qui correspond a Donner la Représentation
2.3 1 q p Application boli dpl 1 423
3 7 pts. cette pile symbolique de la pile
Ecrire Iéquation de la demi-
3.1 |, . q Application Ya
réaction a la cathode
Déduire léquation bilan de la
32 |, . q Application 1%
reaction
ustifier pourquoi la lame du
4 ) . o . Analyse 1
métal X devient plus épaisse
5 |Donner le role du pont salin Connaissance 1
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Note
Exercice N Partie Question Niveau cognitif Note
entiére
Citer les 5 types de nutriments nécessaires a un régime
1 . o vpes 26 8 Connaissance | 1 %
alimentaire équilibré
2 |Relever dans le texte un additif alimentaire. Compréhension| %
Les flocons de mais sont une source importante de fibres. .
3 . N L . . Connaissance | %
Indiquer l'importance des fibres dans le régime alimentaire.
4 |Les vitamines sont Classées en hydrosolubles et liposolubles. Connaissance | Y
4.1 |Donner le sens de chaque terme. Connaissance | Y
4.2 Indiquer la classe de chaque Vitamine mentionnée dans le .
4.2 Connaissance | 0.75
document-1
Pour un adulte, le besoin journalier du calcium est de 900 mg
1 10 pts. 5 |et celui du fer est de 18mg. Classer ces deux minéraux en Compréhension| 2
oligoéléments et macroéléments.
Les graisses et les huiles sont des lipides simples qui dérivent
Respectivement des acides gras saturés et insaturés. Choisir
6 |la bonne réponse : Les liaisons covalentes entre les atomes de Connaissance | Y%
carbone, dans une molécule d’'un acide gras saturé sont : des
liaisons covalentes simples.
Lapport Energétique élevé de Flocons de mais dépolis est
7 |essentiellement dii a sa grande teneur en glucides. Recopier et Connaissance | 1%
compléter Iéquation schématique suivante :
Vérifier la valeur énergétique Apportée par 100g de Flocons de
8 L getq PP P 8 Application 2
mais dépolis.
1.1 |Citer deux moyens pour préparer un antibiotique. Compréhension| 1
1.2 |Nommer les ingrédients actifs de PAugmentin. Compréhension| 1
1.3 |Donner deux infections traitées par PAugmentin. Compréhension| 1
Préciser s’il est conseillé, pour un adulte, de traiter son rhume par L
14 |, . Application 1
PAugmentin
Dire si chacune des propositions suivantes est vraie ou fausse : .
21 o X \ N Connaissance | 0.5
La bactérie résistante peut étre tuée par tous les types d’antibiotique.
La diarrhée est un effet secondaire causée par la destruction de la , .
2.2 . . R Compréhension| 0.5
flore intestinale par antibiotique.
2 10 pts. , . (1 . .
P LAugmentin est un médicament formulé en tablette. Citer deux .
3 . 1 Connaissance | 1
autres formulations de médicaments.
Les antibiotiques sont classés en antibiotiques a spectre étroit
et antibiotiques a spectre large. Indiquer le cas ot un médecin
4 _londues @ sp U8 I . . Connaissance | 1.5
prescrit un antibiotique a spectre étroit et le cas ot il prescrit un
antibiotique a spectre large.
Choisir, du document-1, le médicament convenable pour L
51 |,. . . . Application 1
éliminer la fiévre. Justifier.
Dans quels cas chacun des deux autres médicaments du .
52 Connaissance | 1.5

document-1, est-il prescrit ?

(Krathwohl, 2001) & Anderson :g= |
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Table 3: Les parameétres Statistiques

Moyenne/20 | Médiane/20 | Mode/20 | Ecart Type | Coefficient de variation | Intervalle de confiance
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Note
Exercice .. | Partie Question Niveau cognitif | Note
entiere
1.1 |Interpréter le résultat de chacun de ces deux tests. Analyse 1
1.2 | Ecrire les formules semi-développées possibles du composé )A) Application Y
Nommer le composé (A), sachant que sa chaine carbonée est non
1.3 e posé (4) d Application Y
ramifiée.
Ecrire, en utilisant les formules semi-développées, Iéquation de la L
21 |, . . . PP q Application %
réaction de formation du produit (B). Nommer-le
2.2 |Identifier le composé organique (C). Application V2
3.1 |Indiquer le rdle de l'acide sulfurique. Connaissance | Y%
1 6 pts. Donner la formule semi-développée et le nom de lester (E
3.2 o PP (E) Application %
obtenu dans cette réaction.
3.3.1 |Identifier le dérivé utilisé. Connaissance Y5
Choisir parmi les trois propositions suivantes, celle qui
correspond aux caractéristiques de cette réaction :
3.3.2 P . 1 . Connaissance 3
a- totale et athermique  b- lente et athermique  c¢- totale et
exothermique.
Ecrire, en écrivant les formules semi-développées des composés organiques, L
3331, L ) p)p P gamq Application 1
léquation de de la réaction de formation de lester (E) dans ce cas
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Montrer que la concentration initiale des ions thiosulfate est
1.1 |[S,0,%], = 0,40 mol.L™ et celle des ions oxonium est [H;0'], = 1,0 mol.L™" Application 1
dans le mélange réactionnel.

1.2 | Identifier le réactif limitant. Application %

Tracer la courbe représentant la variation de la concentration des ions
thiosulfate en fonction du temps : [S,0 ;] = f(t) dans Pintervalle de temps:

2.1 [[0 - 300s]. Prendre les échelles suivantes : Application 1
En abscisses 1 cm pour 30 s et en ordonnées 1 cm pour
0,04 mol.L™"

2 7P | 55 | Déterminer graphiquement le temps de demi-réaction t1/2. Application %

Montrer qua linstant t = t14, la concentration des ions oxonium,

2.3 |[H;0"]t1s, est donnée par la relation suivante : Synthese %
[H,0"Tty, = [H,0'], - [S,0: " ],

2.4 |En déduire la valeur de [H;0']14 Application Y4
Choisir parmi les trois graphes du document 2, celui qui correspond a

2.5 |lallure de la courbe représentant la variation de la concentration des ions Analyse 1
H,0" au cours du temps. Justifie

3 | Comparer At2 etAtl ainsi que At3 et Atl. Justifier. Analyse 1%
1.1 |Montrer que la concentration C est égale 4 5,0.10” mol.L" Analyse Va

Identifier, en se référant aux documents (1) et (2), la solution
1.2 , Analyse 1
contenue dans chacun des béchers 2 et 3.

La solution dammoniac de concentration C a été préparée a
partir d’'une solution commerciale (S0) de concentration

L3 C0 = 10 moL.L™". Choisir, en justifiant, des deux ensembles a et b Compréhension | 1
du document 3 celui qui convient a cette préparation.

2.1 | Ecrire léquation de la réaction qui a lieu entre les ions H,0" Compréhension | %

2.2 | Montrer que cette réaction est totale. Application %

Déterminer le volume, Vi, de la solution d’acide ajouté a

3 7pts | 23
Iéquivalence.

Application 1

Choisir parmi les 3 valeurs suivantes : pH, =2 pH, =7 pH, = 11
2.4 |Celle qui correspond au pH de la solution obtenue aprés 'ajout de Analyse 2
30 mL de la solution d’acide chlorhydrique. Justifier sans calcul.

Tracer lallure de la courbe représentant la variation du pH en
fonction du volume de l'acide ajouté : pH = f (Va), passant par
les points d’abscisses : V,=0;V,=2Vy; V,=Vyet V, =30 mL.
Prendre les échelles suivantes : 1cm pour 2 mL en abscisses et

1 cm pour 1 unité de pH en ordonnées. (Sachant que le pH a
[équivalence égal a 5,4 ).

2.5 Synthése 1%

] Dsun dews 3 (8/20) % 40 Culy Wl xSal Shylge b () dlewdl dews OT 1 - 63) Jguzdl ab]
(12/20) % 60 Cly Lowll ,Sadl Ohlgs s I dleadl O e § Lo 3o
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Not
Exercice ?‘e Partie Question Niveau cognitif Note
entiere
11 Montrer flque la concentration C, de la solution (S,) est voisine de Application %
10 mol.L".
121 Calcule.r le volume V, a prélever de (S,) pour préparer 200 mL de Connaissance | %
la solution (S,).
122 Choisir, du document 2, la verrerie la plus précise a la préparation Compréhension | %
de (S,).
2.1 |Déterminer le réactif limitant. Application %
2.2 |Préciser sile temps t = 120s représente la fin de la réaction. Analyse %
Tracer la courbe qui représente la variation du nombre de moles
2.3 |de H, en fonction de temps, n(H,) = f(t) dans I'intervalle de Application 1
1 6 pts. temps [0 ; 120s].
24 Déduire, graphiquement, la variation de la vitesse de formation Analyse %
de H, au cours du temps.
On répéte 'expérience précédente en remplacant la solution (S,)
d'acide chlorhydrique par une solution (S,) de concentration C,,
251 tel que C, > C‘ll. On donr.le' les propositions st‘liva.ntes : Analyse v
Dans le cas ot la proposition est correcte la justifier, et dans le cas
ou elle est fausse la corriger.
La fin de la réaction est atteinte plus rapidement.
252 Le nombre de moles de dihydrogéne, produit a la fin de la Analyse "

réaction, augmente.
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1.1 |Ecrire I'équation de la réaction entre l'acide benzoique et l'eau. Compréhension | 14
Déterminer le coefficient de dissociation Ol de l'acide benzoique.
1.2 o o . . Analyse 1%
En déduire que /T'acide benzoique est faible.
Indiquer la verrerie indispensable a prélever le volume Va de la
2.1.1 qu , V . p prelev Vol Compréhension | %
solution d’acide benzoique.
Indiquer la verrerie indispensable a Ajouter progressivement la
2.1.2 q , P . ) prog Compréhension | Y
solution d’hydroxyde de sodium
Déterminer la concentration Cb de la solution basique, sachant .
2.2 L, . Application 1
que le volume ajouté a Iéquivalence est Vi = 16,2 mL.
2 7pts | 23 ]ustiﬁe‘r, en S(:-‘: basant sur les.espéces chin‘li(%}les.présentes, le Analyse %
caractére basique de la solution obtenue a Iéquivalence.
Pour un volume V,, versé de la base, tel que V,, < V,z. Monter que
2.4.1 |le pH de la solution obtenue est donnée par la relation : Synthese 1
pH = pKa + log V/Vi;-V,.
En se référant au document-1, déduire que la valeur du pKa du L
24.2 _ , . Application ¥z
couple CH;COOH / C(H;COO™ est égale a 4,2.
On donne les trois courbes a, b et ¢ du document 2, représentant
la variation du pH en fonction du volume de la base versé.
2.5 . . Lo, Analyse 1%
Préciser pour chaque courbe si elle correspond au dosage réalisé
ci-haut.
1.1 | En se référant au document-2, identifier les composés (A) et (B). Analyse 1%
121 Sachant que .la Iflolécule,: du co.mposé (C.) es.t ,chirale. Ecrire sa Analyse %
formule semi-développée. Justifier sa chiralité.
1.2.2 | Représenter selon Cram les deux énantiomeéres du composé (C). Application %
1.3 | Donner la formule semi-développée du composé (D). Application Y
Ecrire, en utilisant les formules semi-développées des composés
2.1 |organiques, [équation de la réaction destérification qui a eu lieu. Application 1
Nommer lester (E) obtenu.

3 7pts | 2.2 |Calculer le nombre de moles initial de l'acide propanoique. Application YV
2.3 |Déterminer le rendement de cette réaction a l'instant t. Application %
24 En se référant au document-3, vérifier si Iéquilibre est atteint a cet Analyse "

instant t.
On propose de faire les modifications suivantes dans cette étude:
- Modification 1 : Prolonger la durée du chauftage.
2.5 |- Modification 2 : Ajouter un catalyseur au mélange initial des réactifs. Analyse 1

Préciser leffet de chacune de ces modifications sur le rendement de
cette réaction.

dew 3 (10.75/20 ) % 53.75 Caly Wl xSall Ohylge s (il dlewd) duws GT 1 - 63) Jouzdl ab]
(9.25/20) % 46.25 Cly Lol ,Sad) Ohlgs s ) Al O e § o 3o ] Buie

Ll 25g dlunol) doladl Q3G yodyc Wl

diglnsl) d5Lamyl Jalzbl 2 - 63y Jguzdl

Moyenne /30 | Médiane Mode Ecart Type Coeﬂicier(ltc (\1;:) variation Intervalle(g(;)conﬁance
499 52 60 16.056 0.322 49.9-49.89
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Cette épreuve est constituée de trois exercices. Elle comporte 2 pages numérotées 1 et 2.

Traiter les trois exercices suivants :

Exercice 1 (6 points) Eléments chimiques du corps humain

La masse du corps humain est constituée a 98,5 % par
six éléments: oxygeéne, carbone, hydrogéne, azote,
calcium et phosphore. La majeure partie du corps
humain est composée d'eau, par conséquent l'élément
le plus présent en masse dans le corps humain est
l'oxygéne. Le carbone (C), 1'élément de base
des cellules organiques, vient en deuxiéme position.
Le Document-1 montre les représentations
schématiques des atomes d’hydrogene et d’oxygeéne.

Atome Hydrogene Atome

Oxvgine

Docement-1

1. En se référant au Document-1, répondre aux questions suivantes.
1.1 Déterminer le numéro atomique de I’atome d’oxygene.
1.2 Calculer la charge relative du nuage électronique de 1’atome d'hydrogene, sachant que la charge

relative d’un électron est 1-.

1.3 Expliquer la formation des liaisons dans la molécule d’eau H,O.
2. Le Document-2 montre le numéro atomique et le nombre de masse des quatre atomes A, B, C et D.

Atome A|B|C|D

Numéro atomique 6 {20 6 |18

Nombre de masse 12 (40 | 14 | 40
Document-2

2.1 Indiquer les isotopes parmi ces quatre atomes. Justifier.
2.2 L’un des isotopes précédents représente 1’élément de base des cellules organiques.

2.2.1 Relever du texte le nom de cet élément.

2.2.2 Ecrire la représentation symbolique d’un atome de cet élément, sachant que son nombre

de masse est égal a 12.

3. La configuration électronique de I’ion nitrure N> est : K*L®.
Choisir parmi les configurations électroniques données ci-dessous celle qui correspond & ’atome

d’azote.
a. K*L’ b. K*L*M’
Exercice 2 (7 points) Les alcanes

c. K*L°

Le propane est un alcane a chaine carbonée ouverte. C’est un dérivé du pétrole utilisé comme source

d’énergie dans les moteurs & combustion interne.

1. En se référant au texte, relever 1’utilisation du propane.

2. La formule moléculaire du propane est C3Hj,
2.1. Donner sa formule semi-développée.

2.2. Les produits de la réaction de combustion compléte du propane sont : le dioxyde de carbone CO,

et la vapeur d’eau H;O. Ecrire, en utilisant les formules moléculaires, 1’équation de cette réaction.

Page 1/ 2
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3. Le Document-1 renferme quatre alcanes avec

leur point d’ébullition normale.

En se référant au Document-1, corriger

les expressions suivantes.

a. Lorsqu’on passe du décane a I’éthane, le

point d’ébullition normale augmente.

Formule Point d’ébullition
Alcane moléculaire normale en °C
Ethane C,Hs - &9
Propane C;H;g -42
Octane CgHis 126
Décane C 1 0H22 174

b. A la température t = 0°C, 1’état physique

Document-1

du propane est liquide.

4. Le craquage thermique du décane produit I’octane et un hydrocarbure (A) de formule moléculaire CxHy

d’apres I’équation suivante :

CioH2 — CgHyg + CiHy
4.1 Montrer que la formule moléculaire de I’hydrocarbure (A) est C;Hs.
4.2 Nommer I’hydrocarbure (A) et écrire sa formule développée.
4.3 Indiquer la famille a laquelle appartient I’hydrocarbure (A).
4.4 L’hydrogénation catalytique de I’hydrocarbure (A) conduit & la formation d’un autre hydrocarbure

selon 1’équation suivante : CH,=CH, + H, —

CH;—-CH;.

Préciser si cette réaction est une réaction d’addition ou de substitution.

Exercice 3 (7 points) Pile électrochimique

Les métaux ont une tendance a perdre des électrons, mais cette tendance n’est pas la méme pour tous

les métaux. Le Document-1 représente 1’ordre
croissant de la tendance & perdre des électrons

Ca Al Mg ordre croissant de Ia tendance

pour quelques métaux.

Document-1

* 2 perdre des électrons

1. Parmi les métaux présents

dans le Document-1, indiquer celui qui a la plus petite tendance a perdre des électrons.

2. Le Document-2 représente

le schéma d’une pile
électrochimique Al- X en L
fonctionnement. Shectruan |
2.1 En se référant au Document-2, v L.
montrer que la lame L;‘“e s
d’aluminium est ’anode. G A
2.2 En se référant au Document-1, solution
identifier le métal X. contenanto.
2.3 Choisir parmi des ionsX
les représentations schématiques

~ Document-2

® ~ électrons

solution
contenant

o 3+
des ions Al

données ci-dessous, celle qui
corre?ond a cette pile :
a. Al

3. La demi-équation électronique anodique est : Al — A’* + 3¢
3.1 Ecrire la demi-équation électronique cathodique.
3.2 Déduire I’équation-bilan de la réaction de cette pile électrochimique.
4. Justifier pourquoi la lame du métal X devient plus épaisse au cours du fonctionnement de cette pile.
5. Donner un rdle du pont salin dans une pile électrochimique.

Page 2/ 2
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Partie | Exercice 1 (6 points) Eléments chimiques du corps humain Note
dela Q Réponse attendue
1.1 D’aprés le Document-1, le nombre d’électrons dans un atome d’oxygéne est: 2 + 6 = 8. 1
(0.25pt) L’atome étant neutre, le nombre de protons = le nombre d’électrons = 8.
(0.25pt)
Z, le numéro atomique est €gal au nombre de protons (0.25pt) donc Z =8. (0.25pt)
1.2 D’aprés le Document-1, le nombre d’électrons dans un atome d’hydrogéne est égal a 1. 1
(0.25pt)
La charge relative du nuage électronique = le nombre d’électrons X la charge relative
d’un électron. (0.25pt)
La charge relative du nuage électronique = 1 x (1-) (0.25pt) = 1-. (0.25pt)
1.3 D’aprés leurs configurations électroniques, 1’atome d’oxygeéne a besoin de 2 électrons 1.5
pour devenir stable et satisfaire la régle de I’octet, (0.5pt) tandis que ’atome
d’hydrogéne a besoin d’un électron pour devenir stable et réaliser la régle de duet.
(0.5pt) L’atome d’oxygéne met en commun un doublet électronique avec chaque
atome d’hydrogéne formant une liaison covalente simple. (0.5pt)
2.1 D’aprés le Document-2, les atomes A et C sont deux isotopes (0. Spt) car ils ont le 1
méme numéro atomique, mais leur nombre de masse sont différents. (0. 5pt)
2.2.1 | D’aprés le texte, c’est le carbone. 0.5
2.2.2 | Lareprésentation symbolique de cet atome est: 2C. 0.5
3. La configuration électronique de I’atome d’azote est: ¢- K* L°. 0.5
Partie | Exercice 2 (7 points) Les alcanes Note
dela Q Réponse attendue
1 Le propane est une source d’énergie dans les moteurs a combustion interne. 0.5
2.1 La formule semi-développée du propane est : CH3 — CH2 — CHs. 0.5
22 L’équation de la combustion compléte du propane est : 1
’ CsHs + 50, — 3CO; + 4 Hy0.
3 a. Lorsqu’on passe du décane a I’éthane, le point d’¢ébullition normale diminue. (0.5 pt) 1
) b. A la température t =0°C, I’état physique du propane est _gazeux. (0.5 pt)
D’apres la loi de conservation de la matiére, le nombre d’atomes de chaque élément est
conservé : (0.25 pt)
4.1 Pour le carbone : 10=8 +x = x=2. (0.5pt) 1.5
Pour I’hydrogéne : 22 =18 +y =y=4. (0.5 pt)
Donc CxHy est CoHa. (0.25 pt)
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L’hydrocarbure (A) est I’éthéne. (0.5 pt)

H H
4.2 N T, 1
La formule développée de ’hydrocarbure (A) est: c=C (0.5 pt)
e
H H
43 Famille des alcénes. 0.5
L’hydrogénation catalytique est une réaction d’addition, (0.5 pt) car il y a rupture de la
4.4 liaison covalente double (C = C) et formation d’une liaison covalente simple (C— C). 1
(0.5 pt)
Partie | Exercice 3 (7 points) Pile électrochimique Note
dela Q Réponse attendue
1 Le métal qui a la plus petite tendance a perdre des électrons est le cuivre Cu. 0.5
D’apreés le Document-2, les électrons circulent de la lame Al vers la lame X. (0.25pt)
2.1 | Dans une pile électrochimique en fonctionnement, les électrons circulent de I’anode 1
vers la cathode. (0.5pt) Donc la lame d’aluminium est I’anode. (0.25 pt)
Comme Al est I’anode de cette pile, donc la cathode est le métal X. X doit avoir une
2.2 | tendance a perdre des électrons plus petite que celle de I’aluminium (0.5pt). D’aprés le 1
Document-1, le métal X est le cuivre Cu. (0.5 pt)
La représentation schématique qui correspond a cette pile est :
2.3 | b:Al|AP*- pont salin - X**| X. 0.5
31 La demi-équation électronique cathodique est : Cu** +2¢© — Cu 0.5
Le nombre d’électrons perdus doit étre égal au nombre d’électrons gagnés. (0.25pt)
12 (Cu**+2¢ — Cu)x3 (0.25pt) 15
’ (Al — AP*+3e)x2 (0.25pt) ’
Equation-bilan : 3 Cu** +2A1 — 2 AP* +3Cu  (0.75 pt)
4 La lame de Cu devient plus épaisse au cours de fonctionnement de la pile, car a la 1
’ cathode, les ions Cu®* se transforment en Cu solide qui se dépose sur la lame de Cu.
Le r6le du pont salin :
5 - Assurer un circuit électrique fermé permettant le passage du courant électrique. 1
’ Ou
- Maintenir I’électroneutralité des solutions dans les deux demi- piles.

1 101
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Cette épreuve est constituée de deux exercices. Elle comporte deux pages numérotées de 1 a 2.
L’usage d’une calculatrice non programmable est autorisé.

Traiter les deux exercices suivants :

Exercice 1 (10 points) Frostis " Flocons de mais dépolis "
On trouve sur le marché libanais un produit Valeur nutritionnelle moyenne pour 100 g |
alimentaire dont les ingrédients sont : mais, sucre, __Valeur énergétique : 375 Keal
sel, ardme de malt d’orge. Graisses 0.6¢g
L’étiquette d’une boite de ce produit porte, entre Cﬂumdes 88¢
e . Fibres 2g
autres, les indications données dans le document-1. —
Protéines 45¢g

) Vitamine D 42pg
Données : Vitamine B, 2,1 pg
1 g de protéines fournit 4 Kcal ; Vitamine B, 0,91 pg
1 g de glucides fournit 4 Kcal ; Calcium 456 mg
1g de lipides fournit 9 Kcal. Fer 8 mg

Document-1

Questions

1. Citer les 5 types de nutriments nécessaires a un régime alimentaire équilibré.
2. Relever dans le texte un additif alimentaire.
3. Les flocons de mais sont une source importante de fibres. Indiquer I’importance des fibres dans le
régime alimentaire.
4. Les vitamines sont classées en hydrosolubles et liposolubles.
4.1. Donner le sens de chaque terme.
4.2. Indiquer la classe de chaque vitamine mentionnée dans e document-1.
5. Pour un adulte, le besoin journalier du calcium est de 900 mg et celui du fer est de 18 mg. Classer
ces deux minéraux en oligoéléments et macroéléments.
6. Les graisses et les huiles sont des lipides simples qui dérivent respectivement des acides gras
saturés et insaturés. Choisir la bonne réponse :
Les liaisons covalentes entre les atomes de carbone, dans une molécule d’un acide gras saturé sont :
a- des liaisons covalentes doubles.
b- des liaisons covalentes simples et doubles.
c- des liaisons covalentes simples.
7. L’apport énergétique élevé de ” Flocons de mais dépolis ” est essentiellement dil & sa grande
teneur en glucides. Recopier et compléter I’équation schématique suivante :

. digestion | oxydation |
Glucides 7 -
cellulaire

...... + énergie.

8. Vérifier la valeur énergétique apportée par 100 g de ” Flocons de mais dépolis ”.
Page 1de2
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Exercice 2 (10 points) Augmentin® 625 mg

Les antibiotiques sont des médicaments utilisés pour tuer ou inhiber la croissance des bactéries et des
champignons. Ils sont des substances chimiques produites par culture microbiologique ou par synthése
chimique.

Le traitement par un antibiotique est trés délicat, une fois commencé il est recommandé que le patient
continue la dose prescrite. L’interruption du traitement favorise le développement de la résistance
bactérienne.

L’Augmentin® 625 mg est un antibiotique qui contient principalement deux ingrédients actifs :
I’amoxicilline et I’acide clavulanique. Ce médicament n’a aucun effet contre les infections virales
comme le rhume.

L’Augmentin® est utilisé pour traiter les infections suivantes : infection de I’oreille moyenne,
infection des sinus, infection urinaire, infection des os et infection des articulations.

L’Augmentin® a plusieurs effets secondaires : il provoque des troubles gastriques et des diarrhées...
Ce médicament doit étre gardé hors de la portée des enfants et conservé a une température inférieure a

25°C.
Questions

1. En se référant au texte, répondre aux questions suivantes :
1.1. Citer deux moyens pour préparer un antibiotique.
1.2. Nommer les ingrédients actifs de l’Augmentin®.
1.3. Donner deux infections traitées par 1’Augmentin®.
1.4. Préciser s’il est conseillé, pour un adulte, de traiter son rhume par l’Augmentin®.
2. Dire si chacune des propositions suivantes est vraie ou fausse :
2.1. La bactérie résistante peut étre tuée par tous les types d’antibiotique.
2.2, La diarrhée est un effet secondaire causée par la destruction de la flore intestinale par
’antibiotique.

3. L’Augmentin® est un médicament formulé en tablette. Citer deux autres formulations de

médicaments.

4. Les antibiotiques sont classés en antibiotiques a spectre étroit et antibiotiques a spectre large.
Indiquer le cas ot un médecin prescrit un antibiotique a spectre étroit et le cas ou il prescrit un
antibiotique a spectre large.

5. Le rhume est parfois accompagné par une fiévre.

5.1. Choisir, du document-1, le médicament convenable pour éliminer la fievre. Justifier.

Nom du médicament Aspilrine® Maalox® | Valium®
Effet pharmaceutique Anti-pyrétique | Antiacide | Calmant
Document-1

5.2. Dans quels cas chacun des deux autres médicaments du document-1, est-il prescrit ?

Page 2 de 2
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Exercice 1 (10 points)

Frostis ” Flocons de mais dépolis ”

Partie Corrigé Note
de la Q.
1. Les 5 nutriments sont :
glucides, lipides, protéines, vitamines et sels minéraux. 1,25
2. L’additif alimentaire qui figure dans le texte est :
I’ardbme de malt d’orge. 0,5
Facilite le transit alimentaire
3. ou empéche la constipation 0,5
ou empéche le cancer de colon.
4.1, Hydrosoluble : soluble dans I’eau.
Liposoluble : soluble dans les lipides. 1
4.2. Vitamine hydrosoluble : vitamines B; et Bj;.
Vitamine liposoluble : Vitamine D. 0,75
5. Le calcium est un macroélément car son apport journalier recommandé est 900 mg
qui dépasse 100 mg. 2
Le fer est un oligoélément car son apport journalier recommandé est18 mg qui est
inférieur a 20 mg.
6. c- Des liaisons covalentes simples. 0,5
digestion | oxydation |
7. Glucides 7 monosaccharides  cejjulaire ° CO2 + HyO + énergie. | 1,5
8. E=(0,6x9)+(88x4)+(4,5x4)=2375,4Kcal
Ce qui justifie I’indication de I’étiquette. 2
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Exercice 2 (10 points) Augmentin® tablettes 625mg
Partie Corrigé Note
de la Q.
1.1. IIs sont préparés par culture microbiologique ou par synthése chimique. 1
1.2. Les deux ingrédients actifs de I’ Augmentin sont :
I’amoxicilline et 1’acide clavulanique. 1
Infection de I’oreille moyenne,
1.3. infection des sinus,
infection urinaire, infection des os, 1
infection des articulations ...
14. On ne peut pas traiter le rhume par I’ Augmentin car c’est une infection virale. 1
2.1 Faux. 0,5
2.2. Vrai. 0,5
3. Liquide, suppositoire, aérosol, capsule, créme, comprimé... 1
Le médecin prescrit un antibiotique a spectre étroit quand le microorganisme est
4, identifié. 1,5
Alors il prescrit un antibiotique a spectre large quand le microorganisme n’est pas
connu.
5.1. L’ Aspirine est un analgésique antipyrétique qui diminue la fiévre, pour cela il est
le médicament conseillé. 1
Le Maalox est utilisé pour traiter les problémes causés par un exces d’acide
5.2, gastrique. 1,5
Le Valium est utilisé pour traiter les états d’anxiété modérée, de tension nerveuse,
et certaines insomnies.
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Cette épreuve est constituée de trois exercices. Elle comporte quatre pages numérotées de 1 a 4. L’usage
d’une calculatrice non programmable est autorisé.
Traiter les trois exercices suivants :

Exercice 1 (6 points) Identification d’un composé organique

On dispose d’un composé organique (A) de formule moléculaire C4HgO a chaine carbonée saturée et non
cyclique.
Le but de cet exercice est d’identifier ce composé (A) afin de préparer un ester (E).

1. Identification du composé (A)

Le composé€ (A) est soumis aux deux tests chimiques donnés dans le document-1.

Test Résultat expérimental
Test 1 : (A) + DNPH Formation d’un précipité jaune-orangé
Test 2 : (A) + liqueur de Fehling Formation d’un précipité rouge-brique
Document-1

1.1. Interpréter le résultat de chacun de ces deux tests.
1.2. Ecrire les formules semi-développées possibles du composé (A).
1.3. Nommer le composé (A), sachant que sa chaine carbonée est non ramifiée.

2. Etude préliminaire

(B) et (C) sont deux composés organiques utilisés pour préparer ’ester (E).
(B) provient de I’hydrogénation catalytique d’un échantillon du composé (A).
(C) provient de I’oxydation ménagée d’un autre échantillon du composé (A).

2.1. Ecrire, en utilisant les formules semi-développées, 1’équation de la réaction de formation du produit (B).
Nommer-le.
2.2. Identifier le composé organique (C).

3. Réaction d’estérification

On chauffe a reflux un mélange équimolaire de ces deux composés (B) et (C), en présence de quelques
gouttes d’acide sulfurique concentré.

3.1. Indiquer le rdle de I’acide sulfurique.
3.2. Donner la formule semi-développée et le nom de ’ester (E) obtenu dans cette réaction.

Page1de 4

106 |



alal polsll ¢ 15 - Lalall gl Bolgadl Sblowial

3.3. L’acide carboxylique utilisé dans la préparation de ’ester (E) est remplacé par son dérivé chloré.

3.3.1. Identifier le dérivé utilisé.

3.3.2. Choisir parmi les trois propositions suivantes, celle qui correspond aux caractéristiques de cette
réaction :
a- totale et athermique  b- lente et athermique c- totale et exothermique.

3.3.3. Ecrire, en écrivant les formules semi-développées des composés organiques, 1’équation de
de la réaction de formation de 1’ester (E) dans ce cas.

Exercice 2 (7 pts) Thiosulfate de sodium et acide chlorhydrique

En milieu acide, les ions thiosulfate (S,027) réagissent lentement et totalement avec les ions oxonium

(H30") selon 1’équation suivante :
Szog_ g T 2H3O+(aq) — S(S) + SOz(aq)+ 3 HzO(e)

Dans le but d’étudier la cinétique de cette réaction on réalise I’expérience suivante :

On verse & I’instant t = 0, un volume V; = 10,0 mL d’une solution d’acide chlorhydrique (H30™+C€ ) de
concentration C; = 5,0 mol.L"! dans un bécher contenant un volume V,=40,0 mL d’une solution de
thiosulfate de sodium ( 2Na'+ 8,0 §‘) de concentration C,= 0,50 mol.L".

Par une méthode appropriée, on suit I’évolution de cette réaction et on détermine la concentration des ions
thiosulfate a différentes dates t.
Les résultats sont groupés dans le tableau du document-1.

t(s) 15 30 60 90 150 210 300
[S;0% ] mol.L™! 0,32 | 0,26 | 0,18 0,12 0,06 | 0,032 | 0,012

Document-1

1. Etude préliminaire

1.1. Montrer que la concentration initiale des ions thiosulfate est [S,07 ], = 0,40 mol.L™! et celle des ions

oxonium est [H;0'],= 1,0 mol.L"! dans le mélange réactionnel.
1.2. Identifier le réactif limitant.

2. Suivi cinétique

2.1. Tracer la courbe représentant la variation de la concentration des ions thiosulfate en fonction
du temps : [S,03™ ] = f(t) dans I’intervalle de temps : [0 — 300s]. Prendre les échelles suivantes :

En abscisses 1 cm pour 30 s et en ordonnées 1 cm pour 0,04 mol.L™.
2.2. Déterminer graphiquement le temps de demi-réaction t,,.
2.3. Montrer qu’a I’instant t = t;5, la concentration des ions oxonium, [H30"J,,, est donnée par la

relation suivante : [H30 ']y, = [H30"],- [S207 I..
2.4. En déduire la valeur de [H30 ;..

Page 2 de 4
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2.5. Choisir parmi les trois graphes du document-2, celui qui correspond a I’allure de la courbe représentant
la variation de la concentration des ions H;O" au cours du temps. Justifier.

[H,0*] mol.L-! [H;0*] mol.L-1 [H;0%] mol.L!

12 ¢ 12 1.2
1 1 1

0.8 0.8 0.8

0.6 \ 0.6 0.6

0.4 N 0.4 0.4 T

0.2 S~ 0.2 e 0.2 —
0 e >t(s) 0 tip \(\r‘ t(s) 0 ti L i(s)

0 50 100 150 200 250 300 0 50 100150200 250 300 0 50 100150200 250 300
Graphe a Graphe b Graphe ¢
Document-2

3. Facteurs cinétiques

Pour étudier les effets de facteurs cinétiques sur la durée de cette réaction on réalise les trois expériences
suivantes données dans le document-3, ol At représente la durée de la réaction dans chaque expérience.

[S20%° 1, [H;0 ], Température (°C) Temps (At)
Expérience 1 0,4 mol.L" 1 mol.L” 40 Aty
Expérience 2 0,4 mol.L" 1 mol.L" 20 Aty
Expérience 3 0,2 mol.L™" 1 mol.L" 40 Aty
Document-3

Comparer At; et At; ainsi que At; et At;. Justifier.

Exercice 3 (7 points) Réactions acido-basiques

On se propose, dans cet exercice, d’identifier des solutions aqueuses afin de faire une étude pH-métrique
d’un mélange acido-basique.

Couple il B R e G
sm,, e edoAdlOy. | 0, TN
pKa . 4,2 9,2

- L’étude est réalisée a 25°C.

Document-1

1. Identification des solutions aqueuses

On dispose de trois béchers, numérotés 1, 2 et 3. Le bécher 1 contient une solution d’acide chlorhydrique
(H30"+ C€). L’un des deux autres béchers contient une solution aqueuse de benzoate de sodium
(CsHsCOO™ + Na*) et I’autre contient une solution aqueuse d’ammoniac NH;.

Page 3 de 4
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Les trois solutions ont la méme concentration molaire C.
On mesure le pH de chaque solution. Les résultats sont donnés comme le montre le tableau du document-2.

Numéro du bécher 1 2 3
pH 1,3 11 8,5
Document-2

1.1. Montrer que la concentration C est égale 4 5,0.10 "> mol.L™.
1.2. Identifier, en se référant aux documents (1) et (2), la solution contenue dans chacun des béchers 2 et 3.
1.3. La solution d’ammoniac de concentration C a été préparée & partir d’une solution commerciale (Sg) de
concentration Co = 10 mol.L™.
Choisir, en justifiant, des deux ensembles a et b du document-3 celui qui convient a cette préparation.

- Pipette jaugée : 5 mL. - Pipette graduée : 5 mL.
- Fiole jaugée : 500 mL. - Fiole jaugée : 500 mL.
Ensemble a Ensemble b
Document-3

2. Suivi pH-métrique

On verse progressivement la solution d’acide chlorhydrique de concentration C, dans un bécher contenant
un volume Vi, = 20,0 mL de la solution d’ammoniac de concentration C.

2.1. Ecrire 1’équation de la réaction qui a lieu entre les ions H;O" et le NH;.

2.2. Montrer que cette réaction est totale.

2.3. Déterminer le volume, Vg, de la solution d’acide ajouté & 1’équivalence.

2.4, Choisir parmi les 3 valeurs suivantes :

pH; =2 pH,=7 pH; =11

Celle qui correspond au pH de la solution obtenue aprés 1’ajout de 30 mL de la solution d’acide
chlorhydrique. Justifier sans calcul.

2.5. Tracer I’allure de la courbe représentant la variation du pH en fonction du volume de I’acide ajouté :
pH = f (V,), passant par les points d’abscisses : V,=0; V,= VTE ; Va=Vget V,=30mL.
Prendre les échelles suivantes : 1cm pour 2 mL en abscisses et 1 cm pour 1 unité de pH en ordonnées.
(Sachant que le pH a 1’équivalence égal a 5,4).
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Exercice 1 (6 points) Identification d’un composé organique
Partie Corrigé Note
de la Q.
1.1. Test 1 : le composé (A) donne avec le D.N.P.H. un précipité jaune orangé ; le 1
compos€ (A) est un composé¢ carbonylé ( un aldéhyde ou une cétone).
Test 2 : le composé (A) donne avec la liqueur de Fehling un précipité rouge-
brique ; (A) est un aldéhyde.
1.2. Les isomers de (A): CH; - CH; - CH, - CHO
CH; - CH - CHO 0,5
|
CH;
1.3. le composé (A) est: Butanal. 0,25
2.1. CH;-CH;,-CH, -CHO + H, —» CH3-CH,-CH, - CH,OH Butan-1-o0l 0,75
2.2. CHj; - CH; - CH, - COOH acide butanoique. 0,5
3.1. L’acide sulfurique est un catalyseur. 0,25
3.2 CH; - CH; - CH; - COO - CH; - CH; - CH, — CHj3
butanoate de butyle 0,75
3.3.1. CH; - CH, - CH; - COCt
chlorure de butanoyle. 0,5
3.3.2. c- totale et exothermique. 0,5
3.3.3. CH;-CH,-CH,;-COCtf+ CH;-CH,-CH,-CH,OH — HC¢ +
CH; - CH; - CH; - COO - CH; - CH; - CH, — CHj3 !
Exercice 2 (7 pts) Thiosulfate de sodium et acide chlorhydrique
Partie Corrigé Note
de la Q.
L1 o CV, 5x10.107
[HO'],=——=—"L= ——— =1mol .L"
Ve VitVy 5010
[SZO;_] — nSzOf' - Csz — 0, 5x40.}30‘3 _ 0’ 4mol.L_1 1
Vo VitVy 5010
1.2. Rapport de I’excés :
n, . o
o % = 0—’20—5 =2510° >R, = _”110__ =20.10
' ’ 0,75
Page 1de4
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S,0%" est le réactif limitant.
2.1.
[S,05% ] mol.L!
0.45
0.4
0.35 \
0.3 \
0.25
1
0.2
0.15
0.1 \\
t(s
0 T T T T T >I ( )
0 50 100 150 200 250 300
2.2, ti2 est le temps nécessaire a la disparition de la moitié quantité initiale du réactif
limitant.
2—
2- _[8507) 04 _ - 0,75
[S203 2 = —2— = —2—— =0, 2mol.L
Graphiquement t, = 52s
2.3. A tout instant t, on a:
+ _ + +
N H0 restant = N (H:0 )(o) - N H30 réagi
n 4 n 2—
H30 viogi 5205 reass : D10 réagi = 215202 réogi ;
2 1
nH30+restant = nH30+o - 21050 g- réagi 0,75
Atjpona:
n =n - ___2ns2032_0 = —n
H30% g5t0n Hy0%, 2 H0% 5087
En divisant par le volume de la solution on aura : [H30"]y,, = [H30"], - [S,0 o
2.4. [H30"Jun =[H30")0 - [S20271,=1-0,4=0,6 mol.L" 0,25
2.5. Le graphe c correspond a I’allure de la courbe représentant la variation de la
concentration des ions H;O" au cours du temps car :
At=0ona[H;0"], = Imol.L"* 1
A t12=52s on a [H30" 12 = 0,6 mol.L"
A t=300s elle ne touche pas I’axe des abscisses.
3. La concentration initiale des réactifs et la température sont deux facteurs cinétiques.
Aty > At;. En comparant les 2 expériences 1 et 2 on trouve que la concentration
initiale des réactifs est la méme dans les 2 expériences mais la température est plus
élevée dans ’expérience 1 que dans ’expérience 2. La vitesse de la réaction dans 1,5
I’expérience 1 est plus élevée que dans I’expérience 2.
At; > At,. La température étant la méme dans les deux expériences mais la
concentration du réactif S,0 2 est plus faible dans 1’expérience 3. La vitesse de la
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[ réaction dans I’expérience 1 est plus élevée que dans I’expérience 3.

Exercice 3 (7 points) Réactions acido-basiques

Partie
de la Q.

Corrigé

Note

1.1.

Dans le bécher 1, I’acide chlorhydrique est un acide fort :
pH =-logC; 13=-logC; C=10""=5,0.10%mol.L"

0,5

1.2.

L’ammoniac NHj; et I’ion benzoate C¢HsCOO™ sont deux bases faibles.

Puisque les deux bases ont la méme concentration initiale C. La base qui posséde le
pH le plus élevé est la base la plus forte.

Puisque pK, (C¢HsCOOH/CgHsCOO ™) = 4,2 < pKa (NH;/NH;) = 9,2.

Alors NHj3 est une base plus forte que CsHsCOO ™.

Donc le pH de NH3 > pH de C¢H;COO ™.

Bécher 2 contient la solution d’ammoniac NHj

Bécher 3 contient la solution d’ion benzoate CsHsCOO".

1.3.

Dans une dilution le nombre de moles du soluté apporté se conserve :
n,=1n;CoV,=CV;10Vo=5.102V; V=200V,

Pour une fiole jaugée de volume V =500 mL Vo=2,5 mL

L’ensemble b est le plus convenable : pipette graduée 5 mL et fiole jaugée 500 mL.

2.1.

H;0" +NH; = NH, + H,0

0,5

2.2,

_ONHD] 11 1
R ——+_—_ —pKa = -9,2
[NH,I[H,0']1 K, 107 10>

Cette réaction est totale.

=10"? =1,58.10° >10*

0,75

2.3.

A T’équivalence :
+
I H30 versé dans VE = I NH3 présent initialement dans Vb 5 CVg=CVy s Ve =V, =20mL.

24.

Pour un volume d’acide versé de 30 mL > Vg =20 mL. L’acide chlorhydrique sera
en exces dans le mélange du bécher ce qui donne un pH de solution < 7.
le =2.

0,75

2.5.

La courbe pH = f(V,) passe par les 4 points remarquables :
Point initial : V,= 0 mL pH=11

Point Ey : Vg, =10 mL pH= pKa=9,2

Point E : Vg =20 mL pHg = 5,4

Point aprés ’équivalence : V=30 mL pH =2

—
\

\

\
\
\

N

ORNWAUION®WO

L 1 1 1 1 i— 1 1 1

0 3 691215182124273&7a

1,5
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Cette épreuve est constituée de trois exercices. Elle comporte quatre pages numérotées de 1 a 4.
L’usage d’une calculatrice non programmable est autorisé.

Traiter les trois exercices suivants :

Exercice 1 (6 points) Cinétique de la réaction du magnésium avec I’acide chlorhydrique

Le magnésium métallique est attaqué par une solution d’acide chlorhydrique (H;0" + C€ ) selon une
réaction lente et totale, dont 1’équation est la suivante :

2 H30'p + Mgy — Mg g+ Hyg +2 H:00)
Dans le but d’étudier la cinétique de cette réaction, on réalise 1’expérience suivante a température
constante.

On introduit dans un erlenmeyer, un volume V= 100 mL d’une solution (S;) d’acide chlorhydrique de
concentration C; = 0,20 mol.L™".
On ajoute a I'instant t = 0, une masse m = 0,15 g de magnésium en poudre. Puis on déclenche le

chronométre,
On mesure le volume V de dihydrogéne H, dégagé a différents instants t, puis on en déduit le nombre de
moles de H a ces instants, on trouve les valeurs données dans le document-1 :

i(s) 20 40 60 80 100 120
n(H,) (IO'Smol) 50 90 123 152 176 195
Document-1

Donnée : Mg = 24g.mol’!
1. Préparation de la solution acide

On dispose au laboratoire une bouteille contenant une solution aqueuse (So) d’acide chlorhydrique qui
porte les indications suivantes :
32,3 % en masse d’acide, masse volumique p = 1,13 g.mL", Mce) = 36,5 g.mol ™.

1.1. Montrer que la concentration Cy de la solution (Sy) est voisine de 10 mol.L,

1.2. On prépare la solution (S;) a partir de (So).
1.2.1. Calculer le volume V) a prélever de (So) pour préparer 200 mL de la solution (S)).
1.2.2. Choisir, du document 2, la verrerie la plus précise a la préparation de (S;).

- Pipettes jaugées : SmL et 10 mL ; - Fioles jaugées : 200mL, 250 mL et 500 mL ;
- Pipettes graduées : 2 mL et 5 mL ; - Eprouvettes graduées : 5 mL et 10mL.
Document-2
Page 1de 4
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2. Etude cinétique

2.1. Déterminer le réactif limitant.

2.2. Préciser si le temps t = 120s représente la fin de la réaction.

2.3. Tracer la courbe qui représente la variation du nombre de moles de H; en fonction de temps,
n(H2) = f(t) dans D’intervalle de temps [0 ; 120s]. Prendre les échelles suivantes :
Abscisses : lecm pour 10s  Ordonnées : 1cm pour 20.10°mol.

2.4. Déduire, graphiquement, la variation de la vitesse de formation de H» au cours du temps.

2.5. On répéte I'expérience précédente en remplagant la solution (S;) d'acide chlorhydrique par une
solution (S;) de concentration C,, tel que C, > C;. On donne les propositions suivantes :
2.5.1. La fin de la réaction est atteinte plus rapidement.
2.5.2. Le nombre de moles de dihydrogéne, produit a la fin de la réaction, augmente.

Dans le cas ou la proposition est correcte la justifier, et dans le cas ou elle est fausse la corriger.

Exercice 2 (7 points) Dosage d’une solution basique

On dispose, au laboratoire, de deux flacons :

Le premier contient un solide blanc d’acide benzoique CsHsCOOH et le second contient une solution
d’hydroxyde de sodium (Na* + HO ~) de concentration molaire Cy mol.L.

Le but de cet exercice est de déterminer la concentration Cy, de la solution basique.

. Cette étude est réalisée a 25 °C.

Données : | _ Masse molaire de l'acide benzmque M =122 gmol™. "

1. Comportement de ’acide benzoique dans I’eau

On prépare une solution (S) d’acide benzoique de concentration molaire C, = 6,5. 107> mol.L™.
La mesure du pH de cette solution donne la valeur de 3,2.

1.1. Ecrire I'équation de la réaction entre I’acide benzoique et I'eau.
1.2. Déterminer le coefficient de dissociation a de 1’acide benzoique. En déduire que I’acide
benzoique est faible.

2. Dosage pH-métrique de la solution d’hydroxyde de sodium

On préléve un volume V, = 10,0 mL de la solution d’acide benzoique de concentration

C.=6,5.10"> mol.L™}, que I’on place dans un bécher, puis on ajoute de 1’eau distillée pour bien immerger
I’électrode combinée du pH-métre. On ajoute, progressivement, la solution d’hydroxyde de sodium de
concentration Cy,

Un extrait des résultats expérimentaux est représenté dans le document-1 :

Vy, (mL) 0 10 16,2
pH 3,5 44 7,6
Document-1

Page 2 de 4
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L’équation de la réaction du dosage est :
CsHsCOOH + HO~ — CgHsCOO~™ + H,0

2.1. Indiquer la verrerie indispensable a:

2.1.1. Prélever le volume V, de la solution d’acide benzoique.

2.1.2. Ajouter progressivement la solution d’hydroxyde de sodium.
2.2. Déterminer la concentration C, de la solution basique, sachant que le volume ajouté &

I’équivalence est V= 16,2 mL.
2.3. Justifier, en se basant sur les especes chimiques présentes, le caractére basique de la solution

obtenue a I’équivalence.
2.4. Pour un volume V,, versé de la base, tel que Vi, < V.

2.4.1. Monter que le pH de la solution obtenue est donnée par la relation :

v,
H = pK, + log—2—.
Ty 7,
2.4.2. En se référant au document-1, déduire que la valeur du pK, du couple
CsHsCOOH / CéHsCOO ~ est égale a 4,2.

2.5. On donne les trois courbes a, b et ¢ du document-2, représentant la variation du pH en fonction

du volume de la base versé. Préciser pour chaque courbe si elle correspond au dosage réalisé

ci-haut.
pH pH pH
12 121 — 12 £
11 ] y e -
10 | — 11 10
9 10 9
8 9 | - 8 4
7 B(16;2-47) 8 ! E(t6;2-37,6)
8 /1 / JEASZTS) | ]
4 5 — 4 —
3 s o i g - 3
2 X.%.
1 ViymL % VimL i VymL
0 L L L . >’ 0 L 1 L 1 >! 0 1 ! L >
0 5 10 15 20 25 0 5 10 15 20 25 0O 5 10 15 20 25
Courbe a Courbe b Courbe ¢
Document-2
Exercice 3 (7 points) Etude d’une réaction d’estérification

On dispose de quatre flacons contenant chacun un des quatre composés organiques suivants :
Acide propanoique, propan-1-ol, pentan-3-ol et butan-2-ol.
On numérote ces flacons et on note leur contenu de la fagon suivante :

N° du flacon 1 2 3 4
Composé organique A B C D
Document-1
Page 3 de 4
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Le but de cet exercice est d’identifier le contenu de chaque flacon afin de réaliser une réaction

d’estérification.

1. Identification du contenu de chaque flacon

On réalise les tests suivants :

Test chimique

Résultat expérimental

de potassium.

Oxydation ménagée du composé (A) par | Obtention d’un composé organique (F)
une solution acidifiée de permanganate | qui réagit avec DNPH et la liqueur de

Fehling.

La mesure du pH d’une solution
aqueuse du composé (B).

Le pH nettement inférieur a 7,0.

Document-2

1.1. En se référant au document-2, identifier les composés (A) et (B).
1.2. Sachant que la molécule du composé (C) est chirale :

1.2.1. Ecrire sa formule semi-développée.

Justifier sa chiralité.

1.2.2. Représenter selon Cram les deux énantiomeéres du composé (C).
1.3. Donner la formule semi-développée du composé (D).

2. Réaction d’estérification

- Pour un mélange initial équimolaire d’acide carboxylique et d’alcool secondaire, le
rendement de la réaction a 1’équilibre est 60%. :

-~ Masse volumique de I’acide propanoique est p = 0,99 gmL™,

- Masses molaires en g.mol™ : M (acide propanoique) =74 ; M (E) = 130.

Document-3

On chauffe a reflux un mélange de 0,25 mol de butan-2-ol et un volume V = 30 mL d’acide propanoique.
A un instant t on arréte le chauffage, la masse de I’ester (E) obtenu est égale 4 19,5 g.

2.1. Ecrire, en utilisant les formules semi-développées des composés organiques, 1’équation de la

réaction d’estérification qui a eu lieu. Nommer ’ester (E) obtenu.

2.2. Calculer le nombre de moles initial de I’acide propanoique.
2.3. Déterminer le rendement de cette réaction a ’instant t.
2.4. En se référant au document-3, vérifier si 1’équilibre est atteint a cet instant t.
2.5. On propose de faire les modifications suivantes dans cette étude :

- Modification 1 : Prolonger la durée du chauffage.

- Modification 2 : Ajouter un catalyseur au mélange initial des réactifs.

Préciser I’effet de chacune de ces modifications sur le rendement de cette réaction.
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Exercice 1 (6 points)
Cinétique de la réaction du magnésium avec ’acide chlorhydrique

dl:i;tl(;' Corrigé Note

C, = Mua _ Muc _ XV xP _ 1130x32,3 — 10mol L™

L1 Ve  MxVy MxV,x100  36,5x100 0,75
Dans une dilution le nombre de moles du soluté apporté se conserve :

1.2.1. c, 2 0,5
ng=n;; CoVo=CiVy; ¥, =1 izl =0,004L ou 4mL ’

C, 10
1.2.2. | pipette graduée de SmL, et fiole jaugée de 200mL 0,5
m 0,15 =

Mg = ﬁ ==, =62510%mol n,, ;. =C; =0,2x01=0,02mol

2.1, » n. . 0,75
Ry = % =6,25.10" < RH30+ = HEO =10.10" ;Mgestle reactif limitant

n n
A la fin de la réaction on a : —== = O _ 615107 = 625.10"° mol
1 1 0,75

2.2. D’aprés le tableau n(H,)120 = 195.10°mol < 625.10°mol. Donc le temps t = 120s
ne représente pas la fin de la réaction.

Ny,.10"mol
200

180
1
160 - =
140
120 ~
100
2.3. /
80 4
60
40 /
20
0 T T T T T > t(s)
0 20 40 60 80 100 120

La vitesse de formation de H; est la pente de la tangente menée a la courbe
24. n(H,) = f(t) au point d’abscisse t. 0,75
D’apres la courbe la pente de la tangente 1 est supérieure que la pente de la
tangente 2 pour cela au cours du temps la vitesse de formation de H, diminue.

Vrai. La concentration initiale des réactifs est un facteur cinétique. Lorsque la
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2.5.1. | concentration des réactifs augmente la vitesse augmente. Comme la concentration
initiale C, des ions H30" (qui est un réactif) est plus élevée que C,. La vitesse de | 0,5
formation de H, a tout instant t est plus élevée et la fin de la réaction est atteinte
plus rapidement.

Faux. Le nombre de mole de H, 4 la fin de la réaction ne dépend que du réactif

2.5.2. | limitant. Puisque le réactif limitant Mg n’a pas changé, donc le nombre de mole de | 0,5

H, final reste le méme.
Exercice 2 (7 points) Dosage d’une solution basique
Partie Réponse Note
dela Q.

1.1. L’équation de cette réaction est : 0,5

CeHsCOOH + H,0 = CeHsCOO~ + H30"
1.2 _ R e 1 ,cOOH (reagi) _ 1 1,0* forme)
P b,coom initiaty ' CyHCOOH (initial)
En divisant par le volume de la solution on obtient : 1
H 0+ 1'mee _pH 1 —3’2
=50 Jome 1077 _ 10 — =0,097 ou 9,7%
[CcH COOH], C, 6,5.10
Puisque a < 1 donc I’acide benzoique est un acide faible. 0,25

2.1.1. | Pipette jaugée ou graduée de 10 mL 0,25

2.1.2. | Burette graduée 0,25
A l’éC{UiValence -n (HO —) ajouté par la burette = 10 (C6H5COOH) apporté dans le volume Va

2.2 C,.V, 65.107.10 1
Co. Vg = Ca. Va;d’ol Cp= —2—2 == =4,0.10"> mol.L"

Vg 16,2
A I’équivalence, les espéces prédominantes sont : Na', CsHsCOO ™ et I’eau.

2.3 Na" est un ion indifférent, H,O neutre et CsHsCOO ~ & caractére basique alors la 0,75

nature de la solution est basique.
CeHsCOOH + HO~ — C¢HsCOO~™ + H,O
Etat initial C.V, CpVy - solvant
Solution obtenue  (C,V, - CyVp) 0 CuVy solvant
Avec HO ~est le réactif limitant car Vi, < Vyg.
. _ [C,H,COO™]
H (solution) = pK,(C¢HsCOOH / C¢HsCOO ) + log —>———=
2.4.1 |PH( ) = PKa(CeHs ¢Hs ) g[C(,HSCOOH] 1
C,v,
V (mélange) v,
H=pK,+log ———=—=pK,+1lo Avec C,V, =CpV
p Pia g Ca'Va_Cb'Vb PRia ngE_Vb aVa b VbE
V (mélange)
v, 10
K.=pH-1lo b =44-log————=4..

242 |PHaTP g V,,—V, 316,2_10 0,5
- La courbe (a) ne correspond pas au dosage réalisé, car elle présente un seul point
d’inflexion, et correspond a un titrage acide fort — base forte qui n’est pas le cas ici. | 0,5

2.5. - La courbe (b) ne correspond pas au dosage réalisé, malgré qu’elle représente

deux points d’inflexions, mais le pH aprés 1’équivalence dépasse la valeur limite 0,5
pH = 14+ogCb = 14 + log 4.10° = 11,6.

- La courbe (c) correspond au dosage réalisé, car elle présente deux points 0,5
d’inflexion et le pH limite ne dépasse pas la valeur 11,6.
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Exercice 3 (7 points) Etude d’une réaction d’estérification
Pal;tl(;.de Réponse Note
L’oxydation ménagée du composé (A) a produit le composé (F). Puisque (F) a réagi avec
1.1. DNPH et avec la liqueur de Fehling, donc (F) est un aldéhyde et (A) est un alcool
primaire. 1,5
(A) est le propan-1-ol de formule semi-développée : CH; — CH, — CH,OH
La solution du composé (B) donne un pH < 7. (B) est un acide carboxylique.
(B) est \acide propanoique de formule semi-développée : CH; — CH, — COOH
Le composé (C) est le butan-2-ol de formule semi-développée CH; — CH, — CH — CH;
1.2.1. | 0,75
OH
Le carbone 2 est asymétrique car il est li¢ a 4 groupements d’atome différents, ce qui
explique la chiralité¢ de ce composé.
C,H; C,H;
1.2.2. C-..._. C 0,75
e~ \ “H HC -~ ‘ """" OH
OH H
(D) : CH; — CH, — CH - CH; — CH;,
1.3. | 0,25
OH
L’équation de cette réaction est:
CH;3 —-CH,-COOH + CH; — CHOH —CH, —CH; = CH; — CH,~ COO - CH - CH, - CH; + H,0 0,75
2.1.
CH,4
Le nom de (E) est: propanoate de 1-methylpropyle. 0,25
’s iy = m(acifz'e) _ ,u(acide).V‘(acide) _ 0,99x30 _ 0,40mol.
2. M (acide) M (acide) 74 0,5
Rendement de cette réaction :
_ n(ester)exp érin?ental _m e m(ester)exp érimental _ 19,5 _ 0,15 mol
2.3. n(ester) théorique n, M (ester) 130 0,75
et n; = n(alcool) initial= 0,25 mol. D’ou R = 0,60 soit un rendement de 60%.
Le mélange initial des réactifs n’est pas équimolaire ; le rendement de la réaction a
2.4. I’équilibre doit étre supérieur a 60% et par conséquent 1’équilibre n’est pas atteint a 1a fin | 0,5
du chauffage.
- Prolonger la durée du chauffage : cette modification augmente n(ester) expérimental et | 0,5
2.5, le rendement augmente.
- Ajouter un catalyseur au mélange initial des réactifs : on arrive au méme rendement 0,5

mais en un temps plus réduit.
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Exercise Part Question Cognitive level | Mark
To distinguish between the live and the neutral terminals, we .
1 Remembering 1
use a tester.
. . A voltmeter, adjusted on AC mode and connected across the .
First Exercise: 2 . . Remembering 1
ground and the neutral terminals, displays 220 V.
Wall outlet X - ) - X
3 |The voltage delivered by the wall outlet is alternating triangular.| Remembering 1
The maximum value of the voltage of the mains is : U= 220/ .
4 Remembering 1
141V
What does each of the inscriptions carried by (L) represent? Remembering 1
Second Exercise: | 2 | Determine RL. Applying 1
Normal 3 |Show that the current passing through (R) isI = 0.3 A. Analysis 1
Functioning of a 4 | Using the law of addition of voltages, calculate the voltage UBC| . )
lamp across (R) knowing that UPN =12 V. ppiyng
5 |Deduce R. Applying 1
The image (A B ) is virtual. Justify.
Since the direction of the obtained image is erect with respect ,
1 . . o Applying 1
to the object (AB), the image is virtual.
Understanding
CThlrd E?cerclise: 5 Reproduce, on a graph paper and with the same scale, the Aoplvin I
onverging Lens figure of the above document. See document PPIyIng
3.1 Determine, using .the pa'.(h of a lun.li.nous ray is.sued from B ?nd Applying )
parallel to the optical axis, the position of the image focus F'.
3.2 |Deduce f Analysis 1
Show that the volume of (C) is V = 8 x 10° m’. Applying 1
2 |Show that the mass of (C) is m = 3.2 x 10~ kg. Applying 1
Fourth Exercise: 3 P
Indicate for each of the two forces if it is a contact force or a .
Immersed 3.1 . . Remembering 1.5
force acting from a distance.
Volume
3.2 | Write the relation between the magnitudes of these two forces. | Understanding 1
3.3 |Determine the volume Vi of the immersed part of the cube. Analysis 1.5
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Exercise Part Question Cognitive level | Mark
1-1 |Calculate the value of the kinetic energy KE(A) of the solid (S). Applying 0.5
" Calculate the value of the gravitational potential energy PEg(A) Applying )
of the system...
s Deduce the value of the mechanical energy ME(A) of the Avplvin )
system [(S) - Earth]. PPying
Pxercse | The mechanical f the system [(S) - Earth] i d
(7 points) 2.1 e mechanical energy of the system [(S) - Earth] is conserve Remembering 0.5
. between A and B. Why?
Mechanical
Deduce the value of the mechanical energy ME(B) of the .
energy B )
22 system [(S) - Earth] at point B. Applying 0-5
2-3 | Determine the speed VB. Applying 1.5
Calculate the mechanical energy ME(C) of the system [(S) - .
-1 Appl 1
X Earth] at point C. PPyIng
3-2 | Calculate f knowing that ME(B) - ME(C) = fx BC. Applying 1
1 |The nuclei ZIH and 31H are isotopes. Why? Remembering 1
. 2 3 . .
5 The fus'lon Hand H n'eeds a very high temperature. Give an Remembering | 0.5
approximate value of this temperature
3.1 |Calculate Z and A, indicating the laws used.
Applying 1
Exercise 2 3.2 |Name the emitted particle. Remembering | 0.5
(6.5 points') 3.3 | Show that the mass defect of this reaction is: Am = 0.0192 u. Applying 0.75
Nuclear Fusion 3.4 |Calculate the energy E liberated by this reaction. Applying 1
Show that the energy liberated by the fusion of 1 g of a mixture
3.5 |containing equal numbers of deuterium and tritium nuclei is Applying 0.75
El=...
4 |Deduce an advantage of nuclear fusion over nuclear fission. Analyzing 0.5
5 | Give another advantage of nuclear fusion over nuclear fission. | Remembering | 0.5
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1.1 |Name this planet Remembering | 0.5
1.2 |Indicate the group of planets to which this planet belongs. Understanding | 0.5
Indi i he pl f thi
13 ndicate two common properties among the planets of this Remembering 1
group.
2.1 |Name the planet "B". Remembering | 0.5
Exercise 3 22 ]Ijnilicate the group of planets to which these two planets Understanding | 0.5
(6.5 points) elong.
Solar System Compare T, and Tj. Justify by stating the convenient law Analyzing 1.5
4 | Name these objects. Remembering | 0.5
5 |Name this plane. Remembering | 0.5

6.1 |Indicate the shape of the trajectories described by the planets. | Remembering | 0.5

Name the scientist who set out the law related to the shape of
6.2 Remembering 0.5
these trajectories.
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Exercice Partie Question Niveau cognitif | Note

Déterminer, a un instant t, I'expression de I'énergie

1-1 |mécanique du systeme (pendule - Terre) en fonction de I, a, |  Application 1
g, m, 9 et 9'.
12 Etablir I'équation différentielle en O qui régit le mouvement Application ]
du pendule.
1-3-1 |Déterminer l'expression de la pulsation propre 0. Application 0.75
Déduire l'expression de la période propre des oscillations en
: 1-3-2 Applicati 0.5
Exerc.lce 1 fonction de I, m, g et a. pplication
Détermination 1-4-1 |Calculer la période propre des oscillations. Application 0.5
du moment . —
o et A 1-4-2 | Déduire la valeur de L Application 0.75
d'inertie d'un

Appliquer le principe de conservation de l'énergie
1-5 |mécanique du systeme (pendule, Terre) pour déterminer de Application 1
nouveau la valeur de I.

vase de poterie

Nommer les forces extérieures agissant sur le systeme

2-1 C ¢hensi 0.5
(disque - vase). omprenension

0 Mor‘1trer q1.1e le moment cinétique G , par rapport a (A"), du Application )
systeme (disque - vase) est conservé.

2-3 | Déduire la valeur de I'. Application 1
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Exercice Partie Question Niveau cognitif | Note
1 En util.isant le docu@e?t 1, montrer que I'énergie de I'atome Compréhension | 0.5
de sodium est quantifiée.
Déterminer, V. I'é . imale et ' e minimal
w éterminer, en e el?‘ergle maximale et I'énergie minimale Analyse 0.5
des photons de la lumiére blanche.
En utilisant le document 1, montrer que la lumiére blanche
1-3 . . ; . Analyse 1
n'est pas capable d'ioniser 'atome de sodium.
Déterminer, en nm, la longueur d'onde d'un photon
Exercice 2 (7,5 . . . . ..
) 1-4 |absorbé par I'atome de sodium pour passer au premier Application 1
points) Atome niveau excité.
de Sodium 1-2 | Préciser, en eV, la valeur de En. Application 1
2-2-1 |Calculer, en MeV, la valeur de E3—>1. Application 0.75
2-2-2 | Déduire, en u, la valeur de Am. Application 0.75
2-3-1 |Montrerque P1 =4 W. Application 0.5
Déterminer le nombre de photons, de la radiation de
2-3-2 |longueur donde A1, émis par la lampe a vapeur de sodium Application 1
en une seconde.
= Montrer que le point O est le centre de la frange brillante Compréhension | 0.5
centrale.
Déterminer l'expression de l'abscisse du centre de la kiéme .
1-2 Application 0.75
frange sombre.
1.3 géduire l'expression de l'interfrange i en fonction de a, X et Application 0.5
1-4-1 |indiquer le nombre des franges brillantes entre A et B ; Compréhension | 0.5
Exercice 3 142 c'l.onner l'expljession de la distance AB en fonction de Compréhension | 0.5
(7 points) l'interfrange i ;
Ii)ter'férences e indiquer lordre et la nature de la frange dont le centre est Compréhension | 0.5
umineuses B;
labsci 1 iere fi
i df)n’ner. :ftbsasse du centre de la premiére frange sombre du Compréhension | 0.5
coOtépositif de O.
1-5 | Déduire que D = 4000 a (SI). Analyse 0.75
Montrer que la différence de marche optique au point P est
2-1 Applicati 0.5
:0 =az/d+ax/D pprication
55 Déduire l'expression de l'abscisse du centre de la frange Application 0.5

brillante centrale.
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Exercice Partie Question Niveau cognitif | Note
2-3 | Déterminer les valeurs de « a » et D. Application 1.5
Nommer le phénomeéne qui a lieu dans la bobine durant
1-1 . Rappel 0.25
I'établissement du courant.
0 I')étermi.ner, en appliquant. la loi d'additivité des tensions, Analyse 0.75
l'expression de 10 en fonction de E, R et r.
En appliquant la loi d'additivité des tensions et en utilisant .
1-3-1 Applicat 0.5
la courbe du document 2, montrer que E = 4,5 V. pplication
1322 En utilisant la courb,e 'du docum'ent 2, vérifier, sans calcul, Application 0.5
que la valeur de la résistance r n'est pas nulle.
1-3-3 |Déduire que r = 15 Q. Application 0.5
1-4 | Montrer que R = 30 Q. Application 0.5
Exercice 4 Etablir, en appliquant la loi d'additivité des tensions,
(7,5 points) 1-5 |l'équation différentielle qui décrit I'évolution de l'intensité i Application 0.5
Caractéristiques du courant en fonction du temps.
<Brine helbfine 1-6-1 |Déterminer l'expression de T en fonction de L, r et R. Application 0.75
) Déterminer,at =T, la valel‘lr de la tension u,= U, aux Application 0.75
bornes du conducteur ohmique
1-6-3 Montrer qu'a t = T, la tension aux bornes de la bobine est Application 0.5
uPB = ubobine = 2’61 \]'
1-6-4 | Déduire, en utilisant le document 2, la valeur de T. Application 0.25
1-7 | Calculer la valeur de L. Application 0.5
21 En u:[ilisant la courbe du document 3, indiquer la valeur de Application 0.25
Eéma t0 = 0.
2-2 | Déduire la valeur de L. Application 0.5
2-3 | Calculer la pente de la tangente . Application 0.5
2-4 | Déduire la valeur de r, sachant que dEem/dt = -ri’ Analyse 0.25
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Exercise Part Question Cognitive level | Mark

1-1-1 |Indicate the type of the oscillations of (S). Justify. Remembering | 0.25

1-1-2 |Indicate the value of the amplitude Xm of the oscillations Understanding 0.5

Indicate the value of the proper period T0 of the

1-1-3 .
oscillations

Understanding | 0.5

Indicate the nature of the motion of G and choose, from
1-2  |table below, the differential equation in x which describes Understanding | 0.25
the motion of G.

Exerc1se': L 1-3 | Determine the value of the stiffness k of the spring Applying 0.5
Mechanical - hanical fth " S in. Earth] i
oscillator - e mechanical energy of the system [(S), spring, Earth] is Remembering | 0.25

conserved. Why?

The expression of the kinetic energy of (S) can be written in
2-2 |the form: KE = A - 5 k X%, where A is constant. What does Analyzing 0.5
A represent? Justify.

2-3-1 |Determine the value of A; Applying 0.5
2-3-2 | Determine the value of the amplitude Xm of the oscillations Applying 0.75
2-3-3 | Determine the value of the stiffness k Applying 0.75
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Exercise Part Question Cognitive level | Mark
Show that the differential equation that describes the
1-1-1 |variation of the voltage u. = ugp, across the capacitor has the Applying 0.5
form: E=Ri Cd(l:TCJr u.
The solution of this differential equation has the form:
1-1-2 |g.= A(l_e%) Determine the expressions of the constants A Analyzing 0.25
and T, in terms of E, R, and C.
1-1-3 | Deduce that uc= E at the end of charging of the capacitor Analyzing 0.5
Determine, using the solution of the obtained differential
1-2-1 |equation, the expression of €n (E - u¢) in terms of E, R, C Applying 0.5
) and t.
C]}Elxer‘cme % d Show that the shape of the curve in document?2 is in
) arglr.lg an 1-2-2 |agreement with the obtained expression of €n (E - uc) = Analyzing 0.5
discharging of a £(t)
capacitor - -
Using the curve of document 2, determine the values of E .
1-2-3 Applying 0.5
and C.
Show that the differential equation in the voltage uC = uBD
d
2-1-1 |across the capacitor has the form: uc+ a%: 0; where QL is a Applying 1
constant to be determined in terms of R1, R2 and C.
The solution of this differential equation has the form:
2-1-2 -t Applying 0.25
uc—Ee= Where T, is constant. Show that T, = Q..
29.1 Determine, using d(.)cumel}t 4, t.he \{alue of the time Understanding 0.5
constant T, of the discharging circuit
2.2-2 | Deduce the value of C. Applying 0.5
1.1 |Determine A and Z. Applying 0.75
Prove that the energy liberated by the above disintegration .
1.2 Appl 0.5
is Elib = 1.7106 MeV. PPymng
1-31 The above.disin.tegration 9f Phosphorus 32 is not Understanding | 0.25
accompanied with the emission of gamma rays. Why?
1-32 Calcu‘late the kinetic energy carried by the emitted electron Applying 05
knowing that phosphorus and sulfur are considered at rest.
2-1 |Calculate, in s-1, the radioactive constant of phosphorus 32. Applying 0.75
Exerc.ise 3 ) Peduce the numbf.:r No of nuclei of phosphorus 32 present Applying 0.75
The radioactive in the pharmaceutical product at t, = 0.
isotope 231 Determine the remaining number N of nuclei of Applvin I
phosphorus 32 phosphorus 32 at t = 6 days. PPYIng
Deduce the disintegrated number Nd of nuclei of
2-32 Applyi 0.5
phosphorus 32 during the 6 days. PPIyIng
The number of the emitted electrons is Ne- = 6.12
2-33 Applyi 0.25
x1011electrons during the 6 days. Why? PPIyIng
o Calculate the energy Eabs absorbed by the tissue during the Applying 05
6 days.
24D The absorbed dose by the tissue is D = Eabs/M during the 6 Applying 05

days. Deduce the value of D in J/kg.
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This exam is formed of four obligatory exercises in two pages
Non programmable calculators are allowed

Exercise 1 (4 pts) Wall outlet (Socket)

Document 1 represents a wall outlet of the mains for which the effective voltage

is 220 V. Live Neutral
\ f
Indicate, for each of the following statements, if it is true or false. Correct the
false statements. ® ®
®

1. To distinguish between the live and the neutral terminals, we use a tester.
2. A voltmeter, adjusted on AC mode and connected across the ground and [

the neutral terminals, displays 220 V. Ground
. The voltage delivered by th i ting tri lar.
3 e vo afge elivered by the wall outlet is alt‘ema.l ing rlaniloar Ditiait
4. The maximum value of the voltage of the mains is : U= "3 V.
Exercise 2 (5 pts) Normal functioning of a lamp
Consider a lamp (L) carrying the inscriptions (9 V; 0.3 A) and a dry
cell of constant voltage Upn. (L) acts as a resistor (ohmic conductor) poH - N

of resistance Ry..
In order to function normally, the lamp (L) is connected in series
with a resistor (R) of resistance R (Document 2).

1. What does each of the inscriptions carried by (L) represent?
2. Determine R.
3. Show that the current passing through (R) is I=10.3 A.
4. Using the law of addition of voltages, calculate the voltage
Usc across (R) knowing that Upy = 12 V. Dacument 2
5. Deduce R.

1/2
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Exercise 3 (5 pts) Converging lens

The aim of this exercise is to determine the focal length of a converging lens (L).
For this, consider a luminous object (AB) and its image (A’B’) given by (L) as shown in document 3.

R A ERATRAEas] RATERIRAR IEARERERDD EREAR SiRfRsgakERy &
Directign of gropagation pflight |

ay i

Document 3

1. The image (A’B’) is virtual. Justify.
2. Reproduce, on a graph paper and with the same scale, the figure of the above document.
3. Let fbe the focal length of (L).
3.1. Determine, using the path of a luminous ray issued from B and parallel to the optical axis, the
position of the image focus F'.
3.2. Deduce f.

Exercise 4 (6 pts) Immersed volume

A wooden cube (C), of side a =2 cm, floats on the surface of water.
Given:

= density of wood: pyood =400 kg/m3;

= density of water: pyater = 1000 kg/m3.

1. Show that the volume of (C)is V= 8 x 10 m®.
2. Show that the mass of (C) is m = 3.2 x 10™ kg.

3. The cube is submitted to two forces: its weight W and Archimedes
up-thrust force F.

3.1. Indicate for each of the two forces if it is a contact force or a Document 4
force acting from a distance.

3.2. Write the relation between the magnitudes of these two forces.

3.3. Determine the volume V; of the immersed part of the cube.

2/2
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Exercise 1 (4pts) wall outlet (Socket)
Part of Answer Mark
the Q.
1. True 1
2. False, a voltmeter, adjusted on AC mode, across the ground and neutral 1

terminals indicates approximately 0V
OR A voltmeter, adjusted on AC mode and connected across the live and
neutral terminals, displays 220 V.

3. False, the voltage of the mains is alternating sinusoidal. 1
4., False, The maximum value of the voltage of the mains is : U= 220xv2 V. 1
Exercise 2 (Spts) normal functioning of the lamp
Part of Answer Mark
the Q.
1. 9 V: Rated voltage - 0.3 A: Rated current 1
3. Since (L) functions normally and (R) is connected in series with (L) 1
then R=IL=03 A
4. Upn = Uas + Usc 1
Upc= Upn-Uap=12-9=3V
5 R=9=-2_100 1
03
Exercise 3 (5 pts) converging lens
Part of Answer Mark
the Q.
1. Since the direction of the obtained image is erect with respect to the object 1
(AB), the image is virtual.
2. See document 1
4. Draw from B an incident ray parallel to the optical axis. It emerges as if 2

coming from the image B’. The point of intersection between the emergent
ray and the optical axis is the image focus F' + Figure

6 f=0F =4.5x2 =9cm 1
Exercise 4 (6 pts) Immersed volume
Part of Answer Mark
the Q.
1. Vc=2a> =23 =8cm’ 1
2. mMC = Pwood XV = 400 x 8x10° = 3.2x103 kg 1
3.1 weight: force acting from a distance . 1.5
Archimedes up thrust: contact force.
3.2 the cube floats on the surface of liquid then: W =F 1
4.2 W =F = mg = pxVixg 1.5
Vi = m___ 32x1073 =3.2%10% m?

Pwater 1000
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This exam is formed of three exercises in two pages.
The use of non-programmable calculator is recommended.

Exercise 1 (7 points)

Mechanical energy
Consider a track ABC situated in a vertical plane as shown in document 1.

The track ABC is formed of two parts:
» an inclined part AB; S
» ahorizontal part BC of length BC =2 m.

A solid (S), considered as a particle of mass m = 0.1 kg, is
released from rest from point A.

The solid (S) is submitted to a friction force, of constant
magnitude £, only along the path BC. ) e O ¥
The horizontal plane passing through BC is taken as a C B

=

reference level for gravitational potential energy.

Given:
o The height of point A relative to the reference level is: h=1.5 m;
o g=10m/5s
1) Atpoint A:
1-1) Calculate the value of the kinetic energy KE ) of the solid (S).
1-2) Calculate the value of the gravitational potential energy PEg,, of the system [(S) - Earth].
1-3) Deduce the value of the mechanical energy ME,) of the system [(S) - Earth].
2)  The solid (S) reaches point B with a speed Vp.
2-1) The mechanical energy of the system [(S) - Earth] is conserved between A and B. Why?
2-2) Deduce the value of the mechanical energy MEg) of the system [(S) - Earth] at point B.
2-3) Determine the speed V.
3)  The solid (S) continues its motion along BC and reaches point C with a zero speed (V= 0).
3-1) Calculate the mechanical energy MEc) of the system [(S) - Earth] at point C.
3-2) Calculate f knowing that MEg)— ME ) = f x BC.

Exercise 2 (6.5 points)
Nuclear fusion .
If nuclear fusion were controlled in nuclear reactors, it would open prospects for sustainable economic

development in the long term. Nuclear fusion usually concerns the hydrogen isotopes: deuterium iH and

trittum } H which may merge to produce a helium nucleus 4 He and a particle ~X.

Given:
lu=1.66x10"2"kg; c=3x10®mys.
Nucleus or particle ’H ’H 4He X
Mass (in u) 3.0160 2.0134 4.0015 1.0087

1) The nuclei 21H and3,H are isotopes. Why?
2) The fusion of 21H and 31H needs a very high temperature. Give an approximate value of this temperature.

172
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3) The equation of the fusion reaction between deuterium and tritium is: {H + 1H — 3He + 4X.
3-1) Calculate Z and A, indicating the laws used.
3-2) Name the emitted particle.
3-3) Show that the mass defect of this reaction is: Am = 0.0192 u.
3-4) Calculate the energy E liberated by this reaction.
3-5) This energy E is liberated by the fusion of one nucleus of deuterium and one nucleus of tritium of
total mass of 8.35x1072*g. Show that the energy liberated by the fusion of 1 g of a mixture
containing equal numbers of deuterium and tritium nuclei is E; = 3.4353x10"' J.
4) The energy liberated by the fission of 1 g of uranium-235 is E; = 8.2x10'° J. Deduce an advantage of nuclear
fusion over nuclear fission.
5) Give another advantage of nuclear fusion over nuclear fission.

Exercise 3 (6.5 points)
The solar system
Document 1 represents a simplified figure of our solar system.

Doc. 1

1) The planet "A" is the closest planet to the Sun.
1-1) Name this planet.
1-2) Indicate the group of planets to which this planet belongs.
1-3) Indicate two common properties among the planets of this group.
2) The planets "B" and "Neptune" belong to the same group of planets.
2-1) Name the planet "B".
2-2) Indicate the group of planets to which these two planets belong.
3) The period of revolution of planet "A" around the Sun is T4 and that of planet "B" is Tg.
Compare Tx and Tg. Justify by stating the convenient law.
4) A belt of solid objects exists between the orbits of Mars and Jupiter. Name these objects.
5) Document 1 shows that most of the planets orbit the Sun in almost the same plane. Name this plane.
6) Document 1 shows that the trajectories of the planets around the Sun are not circular.
6-1) Indicate the shape of the trajectories described by the planets.
6-2) Name the scientist who set out the law related to the shape of these trajectories.

2/2
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Exercise 1 (7 points) Mechanical energy
Question Answer Mark
e ':’: 0-5
1 KE(A) = EmVZ—%XO.IXO'—“OJ ,
12 [PEgw=mgh s
£ | PEg4=0.1x10x15=1.57 05
| ME) = PEga) +KEq) 05
ME,=15+0 =151 08
The mechanical energy is conserved between A and B since there is no friction. DS
S ME(B)=ME(A)= 1.5] 05 :
. ME(B) = PEg(B) + KE(B) 0.5
| PEg@) =0 J since B is at the reference level of gravitational potential energy. o
' [2ME, [2x1.5 oo
| MEg, =0+ I V2 ,s0 Vg= ®  then Vp= -2 =55m/s | 05
2 m 0.1 o
{31 o ME(C) PEg(C) + KE(C)
e PEg) = 07J ; since C is at the reference level of gravitational potential energy i
3 1 | andKE)=01J since Vc=0. 05
. |MEg=0+0=0J 0.5
SEA L ME; —ME 5— o
.~ | MEg)-MEg=fxBC ,s0 f=—2" € then f= 1520 _g7s5n 1
' BC 2 o
Exercise 2 (6.5 points) Nuclear Fusion

These nuclei have same charge number but different mass number.

100 million degrees

Conservation of mass number: 2+3=4+A ,then A=1
|| Conservation of the charge number: 1 +1=2+Z ,then Z=0
|| (or student can say Soddy’s laws)

Am = Am = Mpefore — Mafrer
| pm =m(3H) +m(}H) - m( 3He)—m(;n)
i Am= (2.0134 +3.0160) — (4.0015 + 1.0087) = 0.0192u

E= Amc
| But Am=0.0192 x 1.66 x107" kg =3.1872x10 kg
E=13.1872x10% x 9x10'® = 2.86848x107'%J

~ |835x10%*g — 2.86848 x107%J
Therefore E;= 3.4353x10'J

E, > E, , then nuclear fusion yields more energy than nuclear fission

| 147

Hydrogen is more abundant than uranium in nature
Or: Nuclear fusion does not produce radioactive nuclei
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Exercise 3 (6.5 points) Solar System
Part Answer Mark
1-1 | A : Mercury 0.5
1-2 | Group of the inner planet 0.5
They are solid planets
1-3 They have similar dimensions (volume) 0.5
They have similar mass 0.5
They have almost same density (similar composition)
B :Saturn 0.5
2-1
2-2 | Group of the outer planets 0.5
3 Ta < Tg, since planet A is closer to the Sun than planet B. 0.5
Kepler’s third law: The period of revolution of a planet increases with the 1 ‘
distance separating it from the Sun.
4 Asteroids 0.5
5 | The plane of the ecliptic 0.5
6-1 | The form is elliptical 0.5
6-2 | Kepler 0.5

2/2
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This exam is formed of four exercises in four pages.
The use of non-programmable calculator is recommended.

Exercise 1 (8 points) Determination of the moment of inertia of a pottery vase

The aim of this exercise is to determine the moment of inertia of a pottery vase
about two different axis of rotation. The vase has a mass m = 2 kg and center of
mass G.

1- Moment of inertia of the vase about a horizontal axis

We suspend the vase from a point O, such that the vase is a compound pendulum
which can oscillate freely, without friction, about a horizontal axis (A) passing
through O (Doc 1).

The moment of inertia of the vase about (A) is I.

At equilibrium, the center of mass of the vase is in the position Gy, directly below
the suspension point O (OG = OGy = a = 24 cm).

The vase is displaced from its stable equilibrium position by a small angle
Om =0.16 rad, and then it is released from rest.
Document 2 is a simplified diagram of the compound pendulum at an instant t.

At the instant t, the angular abscissa of G is 8 = (0G,, O—G’) and the algebraic value
do

Doc. 1

of its angular velocity is 6' =

The horizontal plane passing through Gy is taken as a gravitational potential energy
reference. i
Neglect air resistance. ;
. 3 ; e . . G, H'
Given: g=10m/s* ; for small angles: cos 0 =1 — ) and sin 6 = 0 (0 in rad). Y

1-1) Determine, at an instant t, the expression of the mechanical energy of the
system (pendulum — Earth) in terms of I, a, g, m, 6 and 0'.
1-2) Establish the differential equation in 8 that describes the motion of the pendulum.
1-3) The solution of the obtained differential equation is: 6 = 0y, sin (wp t + ). 6, ¢ and wy are constants.
1-3-1) Determine the expression of the proper angular frequency wo.
1-3-2) Deduce the expression of the proper period T of the oscillations of the pendulum in terms of I,
m, g and a.
1-4) The pendulum completes 9 oscillations in 25.2 seconds.
1-4-1) Calculate the proper period Ty of the oscillations.
1-4-2) Deduce the value of I.
1-5) An appropriate device measures the angular speed of the pendulum. The angular speed of the pendulum
when it passes in its equilibrium position is 6'¢; = 0.36 rad/s. Apply the principle of conservation of
mechanical energy for the system (pendulum, Earth) to determine again the value of I.

1/4

1 149



el 381 el 33

2- Moment of inertia of the vase about a vertical axis

Consider a horizontal turntable rotating clockwise at an angular speed of
0', = 0.7 rad/s about a vertical axis (A") passing through its center of mass.
The mass of the table is M = 20 kg and its radius is R = 50 cm.

Slowly, we put the vase on the rim of the turntable.

The system (turntable - vase) rotates clockwise with an angular speed of

0'system = 0.45 rad/s.
The moment of inertia of the table about (A") is: I; = %MRZ.

The moment of inertia of the vase about (A") is I'.
2-1) Name the external forces acting on the system (turntable-vase). i
2-2) Show that the angular momentum o, about (A"), of the system -

(turntable- vase) is conserved.
2-3) Deduce the value of I'.

Exercise 2 (7 % points) Sodium atom
Document 1 represents some of the energy levels of the sodium atom.
Given: h=6.6 x10*J.s; ¢=3x10*m/s; -
1eV=16x10""J;1u=931.5 MeV/cZ. i it il
The aim of this exercise is to study the excitation and the E,= n=o
de-excitation of the sodium atom. Es=-1.38 n=35
1- Excitation of the sodium atom E,=-1.51 n=4
Consider a sample of sodium atoms, initially in the ground state.
This sample is illuminated by white light that contains all the E;=-1.93 n=3
visible radiations: 0.4 pm < Ayisiple < 0.8 um.
1-1) Using document 1, show that the energy of the sodium E,=-3.04 n=2
atom is quantized. :
1-2) Determine, in eV, the maximum energy and the minimum
energy of the photons in the white light.
1-3) Using document 1, show that white light is not capable to ESL514 1
ionize the sodium atom.
1-4) Determine, in nm, the wavelength of the photon that

excites the sodium atom to the first excited state. Doc. 1

2- De-excitation of the sodium atom
The emission spectrum, obtained from the low-pressure sodium vapor lamp, contains two very close yellow lines

of wavelengths A; = 589.0 nm and A, = 589.6 nm, called the D-doublet of sodium.
2-1) The sodium atom de-excites from the energy level E, to the ground state and emits the photon of
wavelength A; = 589.0 nm. Specify the value of E, in eV.
2-2) The sodium atom undergoes a transition from the energy level E; to the energy level E;.
During this transition it loses energy E;_,; and its mass decreases by Am.
2-2-1) Calculate, in MeV, the value of E3_,;.
2-2-2) Deduce, in u, the value of Am.
2-3) The power of the radiations of wavelengths A, and A, emitted by the sodium vapor lamp isP=6 W.
The power P of the radiation of wavelengths A is twice the power P, of the radiation of wavelengths ;.
2-3-1) Show that P; =4 W.
2-3-2) Determine the number of photons of the radiation of wavelength A; emitted from the sodium vapor
lamp in one second.

2/4
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- Exercise 3 (7 points) Interference of light

Documentl shows the set-up of Young's double- slit experiment.

(OI) is the perpendicular bisector to [S;S,].

A point source S, emitting a monochromatic light of wavelength

A =500 nm in air, is placed in front of the two slits S; and S.

P is a point on the interference pattern on a screen (E), and it has an T S,
a

abscissa x = OP relative to the origin O of the x-axis. The distance
between S| and S, is “a”, and the distance between the plane of the 1
slits and the screen (E) is D. S:

Given: SyP — S|P = % . d -

X4

(E)

3%

A
v

The optical path difference at the point P is § = SS,P — SS,P.
The aim of this exercise is to determine “a” and D.
1- S is placed on the line (IO) as shown in document 1. In this case the optical path difference at the point P is

§ = 2%
D

Doc. 1

1-1) Show that the point O is the center of the central bright fringe.
1-2) Determine the expression of the abscissa of the center of the k" dark
fringe. B
1-3) Deduce the expression of the inter-fringe distance i, in terms of
a, Aand D.

1-4) An appropriate device records the intensity of the light received from S
on the screen (E) as a function of x. The graph of document 2 shows the
intensity as a function of x between two points A and B.

Refer to document 2:

1-4-1) indicate the number of bright fringes between A and B;

1-4-2) give the expression of the distance AB in terms of the
inter-fringe distance i;

1-4-3) indicate the order and nature of the fringe whose center is the
point B;

A X(mm)

Intensity

Lo 00 Esipey
N B e = WA N

1-4-4) give the abscissa of the center of the first dark fringe on the
positive side of O.
1-5) Deduce that D =4000 a (in SI units).

Doc. 2

2- The point source S which is placed at a distance “d” from the plane of the slits is moved by a displacement
z to the side of S; in a direction perpendicular to (I0) and normal to the slits.

Given: SS, —SS; = %5.

2-1) Prove that the optical path difference of the point P is § = EdE +% .

2-2) Deduce the expression of the abscissa of the center of the central bright fringe.

2-3) We notice that the center of the central bright fringe coincides with the position that was occupied
by the center of the 10™ bright fringe, on the negative side of O, before the displacement of S.
Given: d =40 cm and z= 0.4 cm.
Determine the values of a and D.

3/4
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Exercise 4 ( 7 Y2 points) Characteristics of a coil
The aim of this exercise is to determine the characteristics of a coil. For this aim,
consider the circuit of document 1 which includes a coil of inductance L and
resistance r, an initially neutral capacitor of capacitance C, an ideal DC generator of
e.m.f E, a resistor of resistance R, a double switch K, and an ammeter (A) of
negligible resistance.
1- First experiment
K is put at position (1) at to = 0. The ammeter (A) indicates a current i which
increases from zero to its maximum value Ip = 0.1 A and the steady state is attained.
1-1) Name the phenomenon that takes place in the coil during the growth of the
current.
1-2) Determine, using the law of addition of voltages, the expression of
Ip in terms of E, R and r.
1-3) A suitable device allows us to record the voltage upg between the terminals

el 381 el 33

of the coil as a function of time as indicated by the reT%)
curve of document 2. T

1-3-1) Applying the law of addition of voltages, and 5 ,
using the curve of document 2 , show that \ | .

E=45V. N
1-3-2) Using document 2, prove, without calculation \ """

.......

that the value of r is not zero. 3 N
1-3-3) Deduce thatr=15 Q. I \

.......

........

1-4) Show that R = 30 Q. 21 T
1-5) Establish, by applying the law of addition of voltages, ;

..........

the differential equation that describes the variation of I :
the current i as a function of time. i ;

........

i |t(ms)

1-6) The solution of this differential equation has the form: 0 1 2

-t
i=1Ip(1 — e * ), where 7 is constant.
1-6-1) Determine the expression of t in terms of L, r and R.

1-6-2) Determine at t = t the value of the voltage ug = up across the resistor.

1-6-3) Show, at t = 1, that the voltage across the coil is upp=2.61 V.
1-6-4) Deduce, using document 2, the value of 1.
1-7) Calculate the value of L.

2- Second experiment 4 Em(x107*(0)

When the steady state of the current in the coil is attained (i = Ip), K is 25
moved abruptly from position (1) to position (2) at an instant ty = 0 taken ’

as a new origin of time. The electromagnetic energy in the circuit at an 2

instant t is Eem = Eelectric + Emagnetic- \
An appropriate device allows us, to trace the curve of the electromagnetic 15
energy as a function of time and the tangent to this curve at to = 0 (Doc. 3).

2-1) Using document 3, indicate the value of Ecn at to = 0. 1

2-2) Deduce the value of L.

2-3) Calculate the slope of the above tangent. 05

2

dE
2-4) Deduce the value of r, knowing that dtem =—ri%.

||t (ms)

4/4
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Exercise 1 (8 points)

Part Answer Mark
GPE=mghg.But h4=GH= a—acos 6 , where a=0G = 0G,
Then GPE=m g a (1 —cos 0).
1-1 . _ 62 _1 2 1
O, issmall ,s0 cosO0=1- 5 ,then GPE = Emgae
ME=KE+GPE ,then ME=>16" + ~mga6?
The pendulum oscillates without friction and air resistance is neglected, so the sum of
works of non conservative forces is zero, then the mechanical energy of the system is
conserved.
1-2 ME=§IG’2 +%mga92 = constant , then %\:—E= , i
thus 2(3 I'0") +2(; mga@) =0=>0'(16"+mga6)=0.
But 0’ = 0 is rejected, therefore: 0" + % 0=0 2" order differential equation in 6.
1 0 = B, sin(w,t + @) , then 8’ = w, B, cos (wet + @)
0" = - o2 By sin (Wt + @) = - Wy?2 0
1-3-1 | Substitute 6" in the differential equation: -wo? 0 +== 8 = 0 (- w2 + "E2) =0 0.75
i 0=0isrejected ,then ©,% = —m—f—g , therefore o = /I—H-Tgf
1-3-2 TO‘ZH , thenT, = 2x ’—1—- 0.5
o mga
25.2
14-1 | T, = <> thus T, = 2.8 s 0.5
1 T. =2 - 1 then T2=4T! . 5g2_4x312x1 herefore I = 0.95 ko.m>
142 | o T4, T fmga oM lo T T 140 T o x 02 therefore 1 =0.55 kg.m 0.75
1-5 ME=210p,% = mga6% ;1 x0.36>=2 x 10 x 024 x0.162;1=0.95 kg.m’, 1
System: (Turntable - vase).
2-1 External forces: the weight Mg of the turntable ; the weight mg of the vase ; and the 0.5
reaction R at the axle of rotation
Moments relative to (A):
Mz = Mpg = O since these forces are passing through the axis of rotation
4 Mpg = 0, since this force is parallel to the axis of rotation.
2-; 1
2
ZM=Mm'g' + Mg + Myg = 0.
But Y M = %tfj , then % =0 . Therefore ¢ = constant..
. = MR? = > x20 x0.52 = 2.5kgm2
2.3 The angular momentum of the system is conserved, then Gjyjtial = Ofinal 1
8¢ + 0=+ Ip) 8'system>s0 2.5 0.7=(I'+2.5) (0.45),then I' = 1.39 kg.m?

1 153
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Part Answer Mark
1-1 Each energy level has a specific value , therefore the energy of the atom is 05
quantized. '
Epn= % ; Eph max if A is minimum ; 0.5
—-34 8
12 | Epyuay = 2250 2210 — 495 % 10719 = 3.093 &V
\—34 8 0.5
Eph(min) = ooy _X3X10 _ ) 475 x 10719] = 1.546 &V
1 0.8 x10
Wion=Ex-E;=0-(-5.14)=5.14 eV,
1-3 Ephamax) =3.093eV < Wjo, =5.14 eV 1
Therfore the white light cannot ionize the atom
{ |E»-E-E ,then 25 = -3.04 + 5.14 = 2.1V = 3.36x107%] :
-34 8
=22 X310 — 0,589 x 10°m = 589 nm.
33610
E, =E; =-3.04 ¢V since this photon excites the atom from E; to E, so it is emitted
when the atom
2-1 hc 6.6x107*x3x10° 1
OR : E, —E; = Epoton ; Ephoton = — = =2.1eV
— e ey 589x10°° x1.6x10™°
En— =Ejpoton T E1 =2.1-5.14=-3.04 eV
- 2-2-1 | By =E;-E;=321eV=321 x 107 MeV. 0.75
2-2 E3/1 = An’lC2
2-2-2 | Am=32LX20 3446 % 100, 0.75
931.5
2-3-1 | P=P; + P, But P, =2P,, thenP = 3P, , thus P, =2W and P,=4 W. 0.5
2-3
-3'2 El 1
2 P, = “Lthenn= : ::,P = 3.361;1‘;_19 =1.19x10" photons. .

2/4
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Exercise 3 (7 points) Interference of light

Part Answer Mark

1-1 At O,x =0, then 8 = 0, then O is the center of the central bright fringe. 0.5

122 Dark fringe: § = (2k + 1)% ,k€Z,then 2k + 1)% = % thus x = @ 0.75

13 P= X, —x =K+D)+1) 22 2k AR _AD 05

2a 2a  a

. 1-4-1 | 5 dark fringes 0.5
1-4-2 | AB=5i 0.5

14 1-4-3 | B is the center of the third dark fringe on the positive side of O. 0.5
1-4-4 | First dark fringe x; = 1 mm 0.5

_(2k+1)AD , 2% _2x1x1073 _
1 ——Za—,k—O,thenD——}:la—W a , therefore D = 4000 a.

1-5 Or: 0.75

_(2k+1)AD , _2xg__ 2%x5x1073 _
xB——T,k—Z,thenD—s—:a—m a, therefore D = 4000 a.
_ _ __az ax 05
2-1 8=SS,P - SS,P = (SS, - 85;) + (S;P-S,P)= = + =,
Central bright fringe : 5= 0, then 0 = 22 + 2%,
222 7D & s S 0.5
x=-
2
10™bright fringe , then : x = - 10i = - 10 22 = =
a
23 | _10Md_ o 15
Z
D = 40002 = 2m

3/4
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Exercise 4 (7.5 points)

Characteristics of coil

Part Answer Mark
1-1 Self electromagnetic induction. 0.25
Law of addition of voltage: uyp=umn+UN , then ri+L a +Ri=E
dt
1-2 d&i 0.75
At steady state: i =Iy= constant , thus —= 0, therefore Iy =
dt r+R
1-3-1 | At=0:i=0 thenug=0, then E = ug +u; from graph E=45V. 0.5
13 | 132 At steady state: % =0, then ugy= 0+ rly ; graphically : uco; # 0 then ; r #0 0.5
1 1-3-3 | tl=1.5V ,then r=15Q. 0.5
1 - Iy= ,then Ro=-r+ E/Ij=30 Q.
1-4 0= R] Rg 0 0.5
_ coodi . . di
1-5 UMB = UMN + UN , thus r1+La +R1=E;(r+R)1+LE£ =E 0.5
di Iy -t = Ip -t
—=—¢ t,thenE=(r+Ry)(lp—I,e *)+L2e =
161 | T ) (4 Ro) (o= Loe ™) + L] 0.75
thus: 7=
: T +Rg
1-6 1-6-2 | At=71:1=0.631,=0.063 A ,then ug=Ri=1.89V 0.75
1-6-3 | Ucoil= E-ur=2.61V 0.25
1-6-4 | Graphically 1=1 ms 0.25
1-7 L=1(r + Ry) = 0.045H. 0.5
24 Eem=2.25%10°7 0.25
: 23 ZLIZ = 2.25x107, therefore L~ 0.045H 0.5
2-3 Slope = -2.25 x 10%1.5 x 10°=-0.15J/s 0.5
2-4 Slope = -rI2 , therefore r=15 Q. 0.25

4/4
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This exam is formed of three exercises in four pages.
The use of non-programmable calculator is recommended.

Exercise 1: (6 points) Mechanical oscillator
Consider a mechanical oscillator formed of a massless spring of stiffness k and a solid (S) of mass
m = 0.4 kg.

The aim of this exercise is to determine the stiffness k of the spring by ©®)

two different methods. For this aim, the spring is placed horizontally, 3

fixed from one of its extremities to a fixed support and (S) is attached to FIJW %“"’X
the other extremity. (S) may slide without friction on a horizontal rail A" B

AB and its center of inertia G can move along a horizontal axis x'x.
At equilibrium, G coincides with the origin O of the axis x'x (Doc. 1).
At the instant ty = 0, G is at rest at O, (S) is launched with an initial velocity in the positive direction along x'x.

Doc. 1

Thus, (S) performs mechanical oscillations.

S— m
At an instant t, the abscissa of G is x = OG and the 4“ it
algebraic value of its velocity is v = (:1_); . 3
The horizontal plane passing through G is 2 j \ / \ / \
considered as the reference level for gravitational / \ / \ / \
potential energy. Take n* = 10. 1
1 — First method / t(s)
A convenient apparatus is used to trace the curve of ok R (SR BEEE Y REE 07 A T >
the abscissa x as a function of time (Doc. 2). <y
1-1) Referring to the graph of document 2, indicate: \ / \ /
1-1-1) the type of the oscillations of (S). -2
Justify. =13 \ / \ /
1-1-2) the value of the amplitude X, of the
oscillations; )

1-1-3) the value of the proper period T, of the Doc. 2

oscillations.
1-2) Indicate the nature of the motion of G and choose, from table below, the differential equation in x which

describes the motion of G.

Equation 1 Equation 2 Equation 3

x'+£x=0 x"+£x=0 x"+£x'=0
m m m

1-3) Determine the value of the stiffness k of the spring.

1/4
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2 — Second method
2-1) The mechanical energy of the system [(S), spring, Earth] is conserved. Why?

2-2) The expression of the kinetic energy of (S) can be written in the form: KE = A — % k x*, where

A is constant. What does A represent? Justify.
2-3) A convenient apparatus is used to trace the curve of e
the kinetic energy of (S) as a function of x* (Doc. 3). 1 KE (x107°J)

Using the graph of document 3, determine:
2-3-1) the value of A;

2-3-2) the value of the amplitude X, of the 0
oscillations; il

2-3-3) the value of the stiffness k.
100
50

x* (x107* m?)

Doc.3

Exercise 2: (7 points) Charging and discharging of a capacitor

The aim of this exercise is to determine the capacitance of a capacitor by
two different methods. @ @
Consider the circuit represented in document 1. It is formed of an ideal I K

generator that maintains across its terminals a constant voltage of value E,
a capacitor of capacitance C, two resistors of resistances R; = 10k Q ,
R,=20 kQ and a double switch K.

=
il
¥
R
Z
&
B

1 — Charging the capacitor q':_BC

The capacitor is initially neutral. At the instant to= 0, we put K in position

(1); the charging phenomenon of the capacitor starts. 5
1-1) Theoretical study Doc. 1

1-1-1) Show that the differential equation that describes the

- . du
variation of the voltage uc = ugp across the capacitor has the form: E=R; C—%+u,.

~t
1-1-2) The solution of this differential equation has the form: uc= A(1-e™ ).

Determine the expressions of the constants A and t, in terms of E, R; and C.
1-1-3) Deduce that uc = E at the end of charging of the capacitor.

2/4
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1-2) Experimental study
In order to determine the value of C, we use a
convenient apparatus, which traces, during the
charging of the capacitor, the curve representing
£n(E —uc) = f(t) (Doc.2). [£n is the natural
logarithm]
1-2-1) Determine, using the solution of the obtained
differential equation, the expression of
£n (E —uc) in terms of E, Ry, C and t.
1-2-2) Show that the shape of the curve in document
2 is in agreement with the obtained expression
of £n (E —uc) = f(t).
1-2-3) Using the curve of document 2, determine the
values of E and C.
2 — Discharging the capacitor

The capacitor being fully charged. At an instant taken as a new origin of time to= 0,
the switch K is placed at position (2); thus the phenomenon of discharging of the

capacitor starts (Doc. 3).
2-1) Theoretical study

2-1-1) Show that the differential equation in the voltage uc = upp across the

. du
capacitor has the form: uc + ad—tc = 0; where o is a constant to be

determined in terms of Ry, Ry and C.

2-1-2) The solution of this differential equation has the form: uc=Ee™

where 1, is constant. Show thatt,= a.

2-2) Experimental study
The variation of the voltage uc across the

A

} In(E-ug) ; [E & ucin V]

t(s)

0.01

002 003 004 005 006

Doc. 2

ool

Doc. 3

capacitor as a function of time is represented
in document 4.

2-2-1) Determine, using document 4, the value
of the time constant 7, of the
discharging circuit.

2-2-2) Deduce the value of C.

20

14

10

4 llc(V)

t(s') -

0.06

3/4
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Exercise 3 (7 points) The radioactive isotope phosphorus 32

The radioactive isotope phosphorus 32 (32P) is used in the diagnosing of cancer. Phosphorus 32, is injected into
the human body, it decays and gives radiations. These radiations are detected by an appropriate device to create
the image of the inside of the human body.

The aim of this exercise is to determine the dose of radiation absorbed by a tissue of a patient during 6 days.
Phosphorus 32 (}2P) is a B~ emitter; it disintegrates to give an isotope 4 S of sulfur.

Given:
e mass of 2P: 31.965 678 u;

e mass of ’;S: 31.963 293 u;

e mass of electron: 5.486x10™* u ;
o The radioactive period of }2P: 14.3 days;

e 1u=931.5MeV/c?;
e 1MeV=16x10"].
1 — Energy liberated by the decay of phosphorus 32

The disintegration of phosphorus 32 nucleus is given by the following reaction:
2p 348 + e + g0
1-1) Determine A and Z.
1-2) Prove that the energy liberated by the above disintegration is Ej, = 1.7106 MeV.
1-3) The sulfur nucleus is produced in the ground state. The emitted antineutrino carries energy of 1.011 MeV.
1-3-1) The above disintegration of phosphorus 32 is not accompanied with the emission of gamma
rays. Why?
1-3-2) Calculate the kinetic energy carried by the emitted electron knowing that phosphorus and sulfur
are considered at rest.

2 — Absorbed dose
A patient is injected by a pharmaceutical product containing phosphorus 32. The initial activity of phosphorus
32 in the pharmaceutical product at to = 0, is Ao = 1.36x10° Bq.
2-1) Calculate, in s, the radioactive constant of phosphorus 32.
2-2) Deduce the number N, of nuclei of phosphorus 32 present in the pharmaceutical product at to = 0.
2-3)
2-3-1) Determine the remaining number N of nuclei of phosphorus 32 at t = 6 days.
2-3-2) Deduce the disintegrated number Ny of nuclei of phosphorus 32 during the 6 days.
2-3-3) The number of the emitted electrons is N = 6.12 x10'! electrons during the 6 days. Why?

2-4) The emitted radiation is absorbed by a tissue of mass M = 112 g. The antineutrino does not interact with
matter, and suppose that the energy of the emitted electrons is completely absorbed by the tissue.
2-4-1) Calculate the energy Eqps absorbed by the tissue during the 6 days.

2-4-2) The absorbed dose by the tissue is D = Ell\‘;‘l’s during the 6 days. Deduce the value of D in J/kg.

4/4
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Exercise 1: (6 points) Mechanical oscillator
Part Selution Mark
1-1-1 Free un-damped oscillation 0.25
~" | Since the amplitude is constant 0.25
1-1
1-1-2 | Xp =4 cm. 0.5
1 1-1-3 | Tp=0.8s. 0.5
Nature simple harmonic motion or RSM 0.25
1-2 Equation 2.
0.25
The differential equation has the form : x” + w3x = 0
K 2 2 0.5
13 wy = ;=-1-%; w0=%=2.5n rad/. .
K 2 0.5
Wo = [ ; K=mX wj = 25N/m
The mechanical energy of (S) is conserved due to the absence of friction
2-1 Or : X, = constant 0.25
Or: The work done by the non conservative forces is zero.
32 ME=KE + PE, ; KE= ME - %k (x)*; 0.5
' A is mechanical energy 0.25
2-3-1 |Forx=0;KE=ME=A=0.027J 0.5
2
L 2-3-2 | KE=0; x = Xy, from the graph X,,” = 16 cm?, then Xy, = 4 cm 0.75
Slope =2 = 20 = _125]/m?;-12.5=-% k , then k =25 N/m
7Xi
2-3-3 | Or : choose a point on the graph for x = Xy, ; KE = 0J 0.75
X% = % , therefore k = 25 N/m
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Exercise 2: (7 points) Charging and discharging of a capacitor
Partie Solution Note
. . dug
Uap = uag t upp,then E=Rji + uc withi= C?
1-1-1 0.5
du,
weget:E=R;C— + uc
dt
dug o =t . . . . i
1.1 F=_e" , replacing in the differential equation we get: 0.25
i . 1,
b A -t =t 0.5
E=R;C—e¢"+ A(l1-e™),thenA=Eandz,=R; C 0.5
TI
_—t
1-1-3 | At the end of charging, t— « , then© " 50 ,thusuc=E 0.5
‘ Orfort=51t;uc=099E=E
=t = =t ot
121 | uc= E(l—e"); uc=E-Ee” ;E-u=Ee" ;in(E-uc)= tn(Ee™) 0.5
t
n(E-uc)=mE-——
n( <) RC
fn (E —uc) has the form of y =at + b its slope a<0 ;
1-2-2 | Is in agreement with the shape of the curve which is a straight line of negative slope 0.5
1-2 not passing through the origin.
is straight line is ——— = 23=3_ R
The slope of this straight line is — = =-50, then =50
R,C 0.01 R,C
s -6 — — =
123 C=2x10"F=2pFand tnE=3,thusE=20V 05
Or:Fort=0,then tn (E—uc)=3;3=tnE,thusE=20V 0.5
For ¢n (E —uc)= 0,sot =0.06 s, thertefore C = 2x10 F
du du
uc=(R; +Ry) i withi=-C—= we get : uc + (R; +R;) C—= =0,
211 dt dt 1
2.1 du,
uc + ordT= 0,thena=(R; +Ry) C.
= :
Replacing uc by uc =Ee ™ in the differential equation we get: 0.25
2-1-2 t -t
T + AT — —
Ee o ( o e? )=0,thereforea =7, 05
22
Foruc=74V ,thent=0.06s;
-0,06
B 14-20e , thus 7, =0.0603 s e
Or: From the graph at t=0.06 s,uc =7.4=10.37 x 20,50 7,=0.06 s.
222 | 7,=(R; +Ry) C , then C=2x10"F =2 uF 0.5

2/3
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Exercise 3: (7 points) The radioactive isotope phosphore 32
Part Solution Mark
P28 + fe+ (V. 0.25
1-1 By applying Soddy’s laws: 32=A+0+0 , 0.5
Then A=32; 15=Z—-1+0 ,then Z=16.
Am = Mpggore — Magrer = 31.965678 — (31.963293 + 5.486 x10~%) = 1.8364 x 103 u i
1-2 Am = 1.8364 x 1073x 931.5 MeV/c® =1.706 MeV/c’.
1 Eiip=Am . ¢*=1.711°2" . ¢* then Ey, = 1.706 MeV 0.75
1-3- | Gamma rays are not emitted in the above decay since the daughter nucleus 0.25
1 1 | (sulfur) is produced in the ground state. -
3 i
153' Ejip = KEg-t+ Ey-, 50 1.7106 = KEg-+ 1.011, therefore KEg- =0.6996 MeV. | 0.5
] = M2 it = ~7g-1
2-1 A= T VR yR— , therefore A=5.61 x107’s 0.75
= 6
22 (A= MN, , No = 22290 therefore N, = 2.424 x102 nuclei 0.75
t 6 N 2.424 x 1012
2-3- n=?=m=0.4195,N=2—:=W, 1
L | therefore N= 1.812 x 102 nuclei
5 | 23 | Na=No-N=2424 x1012-1.812 x 1012, e
3' 2 | therefore Ngq= 6.12 x10'! nuclei ;
2-3- | One electron is emitted in one decay of phosphorous-32, s0 Ne-= Ngecay 0.25
2 3 | Therefore, Ng-=6.12x10%?
24 Eabsorb = NdecayX KEg-= 6.12 x10'x 0.6996 x 1.6 x1073 J
- 0.5
1
So  Eapsorp = 6.8504 x1072]J
2-
4
PA | p = B _ 6850107 o D= 0,611 Gy= 0.611 Jk 0.5
2 = R S , theretore D= 0. y= 0. g. g

| 163
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Domains

Numerical and
Algebraic Activities

Geometric Activities

Problem Solving and
Communication

Competencies

1.1 Produce different
forms of a number.

1.2 Compare and
contrast properties
of numbers.

1.3 Perform
different types of
calculation (exact
or approximated
numerical
calculation,
with or without
calculator, algebraic
calculation.)

1.4 Solve equations
and inequalities

2.2 Understand,,
compare and
contrast properties
of geometric
figures.

2.3 Use given
properties of a
geometric figure
to infer and justify
other properties.

2.4 Understand the
characteristics of
vectors in plan
and use them in
different situations.

2.1 Construct
geometric figures
under certain
constraints.

2.5 Use coordinate
system to
characterize
analytically
properties and
relations of

geometric figures.

3.1 select relevant
information presented in
various forms.

3.2 Shift from one mode of
representation to another.

3.3 Explain procedures,
validate, and interpret
results.

3.4 Conduct different types of
reasoning to carry out proofs.

3.5.Recognize
proportionality in
situations and conduct a
proportional reasoning.

3.6 Make, and verify
conjectures.

| 165



Ol Il &= 85U

Questions I-1I-1II (1) A\ v 11 (2)
Marks 7 pts 5% pts 5 points 2 pts
Degree of Less complex More complex Less complex More complex
complexity
Blooms Application Application, Analysis Application, Analysis
Taxonomy Analysis

Ao Col8 dislud) ggime oo (Problem Solving and Communication) das 31 0 Jouzdl

e W P . 2.8
i q dosbu doldl bl yosc -l
@311 2007 8395 § Gl slast @ solgll Sludl e suelsill Gl pamd (pymind Gb Lo &

Cals) (38,L1 2 03y Jguz § 8ysSaLl (Mean-Median-Mode) &ihwsll ol As eI :JSS dslull dumo e
Sl HlzsYl sy (missing) Ladll OLLI 35T 995 (e (Mean=17.06) Slsb3)l § Jdsbl &1 az (JwS)
SLaL Y Jime 16 Hlaol loliuwsg olaeYl e Lasdlil GULII s 13] W (valid) dedlall ol slaxsly
Ol Jsill S ddBg dzbly 15.6 duws padsny 41 gl (mean=13.94) goays 20 o Sloys O Jlso pads
o Y &l e Jus lies (CV=0.38) diblukl & sl Jolma &b 139 3 OIS Glsbyl & gwlsill Jise
wlsmbl Oldle gy S 5L

Lanldnig ddybuoll dlial Q306 yoyc -G
sddlud) il duzo e .1
(INESTR IO I

Blus o Dl JS' § el YA 3 68 Jgazd! (o5 B03mms LS @l ddyluck) Silus o Vs JS
Lol 2017 895 § dslucd

Q1 Q2 Q3 Q4 Q5

&SI dedl=l 3 3 3 5.5 5.5

20 o gwelmibl Oledle Jise 2.62 2.63 2.09 478 321
100 oo guelsihl Gilodle Jise | 87.33 87.67 69.67 86.91 58.36

& dolsug S 03 Iyl duwnig) Vs & Lol 58V Ciadll T uzs geelzall Gledle C¥ise e gL
iy Dls £9,8 dudoss Y1 Jgazdl sy (5-4-3) Ll 5l Shylge Jsbiss il g 9,4

5 03y ALkl 55 4 68y Jgazdl

1 2 3-a 3-b 3-c 4-a 4-b 4-c 5
n 56798 56798 56798 56798 56798 62697 56798 56798 56798
mean 0.48 0.51 0.77 0.34 0.27 0.27 0.19 0.11 0.28
std 0.10 0.35 0.39 0.23 0.25 0.33 0.24 0.12 0.35
CV 0.21 0.68 0.50 0.67 0.92 1.21 1.24 1.15 1.27
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dhwgihl salgddl

Ohlge OYslin DLl oda e CIIg dlﬂ‘ Ole,al6 (System of equations) &/lue 3§ dplivne dSine Oypb S
Olowily B3I Jisme o5 Sstackl s (e Sy Oladlsdl Catsizd 6 63y Jouadl (had 18 Blew & Doyl ST Lot
bl delsll gogaill Ylos (s I duaedll 56 Al gs oW olbge 56 salsabl plame &F e Juy lins

(System of equations) &lue W 16 03y Jyudl

1 (1pt) 2-a (1 pt) 2-b (1 pt)
n 56798 56798 56798
mean 0.87 0.65 0.57
std 0.32 0.43 0.47
Cv 0.36 0.66 0.82

(Frequency) &slyl,S) g 2

ULkl oda § 75 Jolss 05 dlelS lo) onalsibl oo % 64 Jls> ol :(Real Numbers) Jo¥1 JLudl
ol Tkl ode sotue O w3y lasM plall Jisbl (o Sl gelszll Jise OIS UiS (CV=0.25)
Bl g Joledll ggidiny opelsall O gl oS¢ ddes G0 g a1 & Beadlly 31 ¢ 501 & eadll o0
olsiall Blle G Bluw as G drudl 0da 3555 Leis (Real Numbers) diddsdl slusYL das, Ll

Lgiodlee e 50506 elsat NCENRRVP dsdging &hé OIS :(Algebraic expression) dol) dludl
L] Il L] Osalszlly oo % 20 Jls=) ddsye onaleibl O¥ase oIS ALkl oo 531 (e ,401 08
OYase 03 s x>Vl g ,all § W Ladsie OIS Akl Jises (g 9,40 03 o5 lsmmy b ]y dibls
sl Jalsa glasy) G (g ,a0 Lo oo lsus b Bl dibls Do) L) lplol oueleill oo % 30) guelszll
s Losie (adsy onalsibl Jisme OF e Juy s Suis xSasy Judos Ohlae bt ¢4 1 538
(s Sy Julos) Lle S5 Ollge ULl

AelS Llo] el oo % 85 Jlg> Lilot DLkl o J3YI & 4401 & :(System of equation) &JEI ALkl .
g 4l iy HlesW elal Jdshl oo el Iy opelsibl Jise GT LS Ladsie ¢ ,all 1) 55 Jolei o5
s Iy GBI e )l § T opalsb] dodle U] o s g dewlod] DY) plasealy dlo oS¢
S Jise Cass puelsil] Jise gadsils % 55 Jls> J] delS dilo] Igslo ol gealsil] dows Coadsl
IS e el k] oo g ,a01 e O s uddly GBI ¢ a0l § (CV=0.82) Caiall Jolss gyl eliS
ko oo G5 S Yl Julodl Jb s e Ul 5885 Olylgs s dihas pe LS Dlas

@M‘ CVas=e ol Ul k! JsY B ¢9,4! & :(Lines in coordinate system) ds,/}J| ALkl o
oy 8l Jimes (g9,8)) 04 (3 lome b Lils bls dilo] Ialel ] guedsib) e % 20 (o JB1) dsdsye
05 lsuz b Lls &ble Llz] IpleT L] onelzibl oo % 40 Jls=) pusldly glill pe,all & LT Ladse
Olylge b 5,591 g 0,80l T 9o cuddly Axdl] Jaled mably guedsill G¥use C3u5 488 (p9,4) 0o
ALl § 83)lell daslidl g 0,80 Oble] (e 8olazadly Ologlell by &

Jolsts 0lSg B3I § plall Jisbl oo J8T Dkl 0 § palszll Jase OIS :(Geometry) dusslsd! DLkl o
b W3Sy Al Bylee Cllais dgild Ao @ duatgh) Dlue 31 U] sem coridly dio miiye il
A A8l e by Geld) GRay dhdye Lwdin Sleslzey Ol
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dolkh

) dypline il o alsill 99500 opalieb) doo diawl] CUloall § Gleob3ll lue § BLJI basdll &)
ooy g hanerd) ol Gealll st § 5555 plelly eulsll $3lb plasa O] W3 (OLliadl 03 § dogyhall
IS b B3 deduie ALY Sluwe Jog Guall xSAI s masidl) ) Hax85 Bilus (o LW (250l Ogalsill
system of) o dad,bl DLkl e 325 (Geometry) duwaig)l Dl lus Lo 5Lk NCETIRES Swlzitl Olls) é
885 & (Bashadlly 04ll) Lkl 5 Olylgs Il 1 Al § alsab) O¥ize OB ades (equations
o5 Broly Gas &bl (S Wy dalodll) Wlsdl 5881 Ohlgs sl L1 Aleadl Ly bog cplsdl Jasll oo B
oo J31 529 100 (30 58.36 "duaigl) dlus e galsill Jime 2l 3] ciludl Julos g5L5 aity Lo lag Jisl
o § opelmall Glode gu Cdas (] A5 1iag (CV=0.87) 5xdl Jime gl 85 «SLob3l § pladl Jisl
Auwasg)l

ALl 5o oY 5,301 § % 50 Lz Cikly Gl 0 g9l B3gaall SULI dad Hlas! usy Bl Gl o3 1
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sladVly gluisYl ¢ 53 - dalell Bl Bolgs

Alnidllg elginll g9 - dolal dgqill 6 alduw
850501 Al diws,all d2l) :83L) ds)

LslozzYly &oladyl el 4wl | cuolill gaz & SLSL I 83le didal eSS ¢ ,all e &
oo sy .. 2yl cdlall AUl 1 JSU 885mbly dedlal) s ) CiSed) Jo 4 5
Doladyl Cilged!

Al o gl - Uqgl

:JAudl dua o 1

aile (2 b JSB)I o (e dlund] sy W89 Gimio e Cshes L B Olob )l dijlus Cudss

oo dy,bg asgiy hasdl USiy glen Lo § 2017 bolus 16 g3l 2017/p/ 142 068 5l sy 83U Caos
Ao Bog Lo gd99 Oluitu] duwdy dswl

VG020l Ay yo 2
Processus de calcul) Lol I 85U B Ol CIols Jilue EME Cutuams bl Holowe diyluk) chs
bl lpean &,“.jlg (- Fonctions numériques (Analyse) - Résolutions de problemes et communication
W3y dglS BN C¥lems e Slukl gedlge Cshss WBg day dasll iy 63 I edlshl slasYl o 35V =e
13V IS e
Camn 0l32 o0 T il Ay .0 9 T oed (30 ]G5 w35 (Calcul de probabilité) Js= Js¥1 dludl o
oaiiad O el BT JbasY Cluis | § dewcSLl Sloglsll G gl Cllany gditus das Yol
heogill me Gl o 59 ek JSiy Blual 8ls Bubaiy asal) Mlow galsill ] bt dimsg
Loy S Je 908 L?*,L:SN hzll Wl shol & oo calb U3y (Suites numériques) Jg> ol DLkl
oxlil) (o duwSLI Ologlsll Bedad lylo iz At Blaal B elyoY1 Cols . dogd] 8lod 0
5T ez (e Bua gred bl wad eVl el § V) ALl Ololl) dglice dthas ALkl ode il a8y
B o ga | el o9 T oowd (0 cafls U8 «(Statistique 4 deux variables) Joo & DLk o
Ologlell Badss Lyl Ll Jgde S e Gold)l Ghasll dhas e dlitus Blaal clsls s sl
sl ] (s 45,0 8ugi dimy s G ] G LI Ols il dgplie dhé OISy deuiSLl
25831 Olylge s w8y Wkl (o elial 8is Jay )3 3] cmade St dgiadals lyhayyg cdlual 8ie Julos
Ohlakl ol Sotue Beiod o olsill 8508 e wlid) Bikido doy 8y glizadly JulodlS Ll
Gl 90 O el L0 g I nowd o &l 485 (Etude des fonctions) Jgo dsly)l dlukl o
Ay yb Sl Ly g ,801 1ig) dawy)) Sblocal t Al Blad) oo ALdl 0dng .oladyl § olob,l
$ Jgadl s Jie o O e & 399, e Elo Ll sley)) 8plie © el § Ghslbl &b
(cdh) e 5l 098,k sloo) dasLidl &l
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sl daze (e dalodll s 3] dulslly Lol xSE1 Olgrus gu O3lsd gl ol dadlell @353 Gy Gl

Ll

:OUedIg Aol Cua o .3
Oblasdly Yl e OleMsl 3395 -1- 03y Jsi=

Domaines Compétences Notes
1.2 Effectuer différents types de calcul (numérique,
algébrique, combinatoire, statistique, financier, etc
Processus de calcul gebrid . d e ) 14
1.3 Utiliser les principes de base de probabilité pour résoudre
des probléemes.
Fonctions numériques | 2.2 Etudier des fonctions (variations, représentation 115
(Analyse) graphique..) ’
3.2 Décrire, représenter et analyser des situations différentes
Résolution des probléeme ou passer d'un mode de représentation a un autre ? 9.5
et communication. 3.4 Choisir le modeéle adéquat pour résoudre un probléeme. ’
3.5 Valider expliquer et interpréter un résultat.

Len Lyl niq ddlusol) @0Ledl 5L yodyc Uil

-2- 03y Jguo
Moyenne Moyenne/20 Ecart Type Coeflicient de variation Médiane Mode
31.95 9.13 12.843 0.40 33.00 32.00

Jawglls (Moyenne 9.12/20) Jasbl &1 uss (Moyenne - Médiane - Mode) diawsll o)) e eI
381959 ddhia dowddl 0dag (Mode = 32) HIK8 Jlgil! ] Aoda dowts 0y ObyEL ((Médiane = 9.42/20
Lol) 5Sa Shstus e ol st Cagdss J) Bole S5 LS Caddl o9y a9 B3I § pledl Jishl go
Bl Oladle i § 1S S dzey ¥ &1 e Juy limg (Ecart Type = 0.4) disludl § sl Jolsd 0l

el g Aol it QG yodsc GG

ALl ) Al g3l -3- 03y Jgue

WY el |l
. A
gl s Iguzs & % 9.7 01 ad 0 s Isbas 3uadll (e % 10.2 |
-a
. A
el o sz b % 17 01 b 0 Jo sbas Jeadll 5 % 11|
Jgud) e Igmo b % 30.8 OF lod 0.25 e Isbas % 4.65 0 s Iska> Sl (30 % 26.8 | A2 !
gl e Tgazo b % 19.8 O lud 0 e Isbas Juadt)] 50 % 64| Bl
Jgud) e gz b % 34.6 Of lod 0 e Iglas Juadld] 0 % 14.8 | B2
gl e gz b % 40.5 O Lud 0 e Isbas Juadd] oo % 9.2 3
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gl e Tgazo b % 8.5 O Lud 0 e Isbas Jeadd] oo % 12.9 1
gl e Tgazo b % 16.4 O Lud 0 e Isbas Juaddd] 50 % 9.8 | 2-b ,
lgad] e Tgazo b % 44 O bd 0 e Isbas ol o0 % 224 | 2-¢
gl e Tgams b % 60.7 O L 0.25 e lskas % 95 0 s Isbas ol oo % 15.8 3
. A
el o Isrzz b % 19.1 01 Logd 0 e koo dedall 50 % 88 |
- 3
lgad) e Tgazo b % 48.3 O Lud 0.25 e Iska> % 55 0 s Isbas bl 30 % 20 | Bl
gad) e Tgoo b % 85.2 O bud 0 e Ishas Sl oo % 102 B2
Jgud) e Igums b % 6.3 Of lod 0 e Igbas duadd] 0 % 7.3 | Al
gad) e Tgazo b % 33.7 O bud 0 e Isbas Sl o0 % 165 A4
gl e gz b % 39.8 O Lud 0 e Isbas duadt)l 50 % 7.7 | Bl
- B
JIsed) o sz b % 47.8 01 Losd 0 s sk dudall 50 % 38,5 | 4
-a
- B
JIged] s Iz & % 641 01 Lo 0 o Isla o)l 50 % 92|
=C
. B
JIgedl s Iz &% 795 01 Lo 0 o Iskas dudall 50 % 9.8 |
-a

163y Ll §

vasy O ] ] 0959 W85 .JI3Ldl 5 % 9.7 ez b o 3 0 s Tskas suelill s % 10.2 (A 1-2) <32
a3l Olgol plasial § UiSs palll 048 § ASie dolsy cpelsal

plasciul 352s) Cucldl Semy9 . JISid! 55 lsuz & % 17 O Lo 0 s Iskas gualsill oo % 11 (A 1-b) o524
sl pspal Gble

JIL) 5 % 30.8 Loy b o G 0.25 s Ishas % 4.65 0 s Isbasd tolzill s % 26.8 (A 2) 5521 U]
=y dimos) (pob3)) Juied) § LIa] Jid J152d) O U] sgm ddwakl ol ode upms

0o daad T aML (reg . JI5L1 8 % 19.8 ez b in § 0 s Iskas sealsill (oo % 6.4 (B 1) 23201 Gl
pus ey D 0655 185 (5,5 Y1 eudl] dulys IsasSly sgadll darilly Lod! dagdl] sLas¥l g T9dshy b opelsall
il SIS (Al & Lills Wl el 5959

2 o8y dludl @

3529 J] ol 3u5 2y U85 .JI5id] 8 % 8.5 o b ixe § 0 e Isbas yalszll (0o % 12,9 (1) &5

B grl) )l plasial § Sy Lisdly dinog) palll ead § Opalsall pasy lazlsy S

B .JIsldl s % 16.4 o b oo § 0 e Isbas galsill (e % 9.8 dews G18 (b 2) 521 J] dewdlly Lol
Ewdig)) Alzl) aelgd Beaas § AL (553

JIgadl e § geelzall e s JI5ad) oo % 44 o b oo § 0 s Isbas gualsill (e % 224 (¢ 2) =32
0555 W83 e il Olel § 0055539 gwelall wge U] glios ylabl oday Wlud) Joo dewlid) Ll udl |
AU ode OlusS) e onalsrll Coyus day b § ASal

05 louzo & % 60.7 &1 lad 0.25 s Iskas % 95 0 s Iskas gulsill go % 15.8 duws O 4(3) 2321 K]
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28 Osalzill 0555 O 5Sll a9 el ye 8is e Jedly Sl ] deloy dSye dimdg JI5a 1in s JI5LI
el § 58 paes el 35k & g ol diial Gyl s e Ol U3 e gosline

3 o8y dludl

oSS Bl oda O wdzsss JIsidl e % 19.1 Gz b (e § 0 s Isbas cnelzill (1o % 8.8 (A 3-b) =32l
ozl e 1,3 Ll g zatae Caas &1 e JIsidl s Cigas §

JI3Ldl s % 48.3 Lo b oo & 0.25 s Isbas % 55 0 s Ishas 188 onalezll (e % 20 (B 1) e52d! Gl
90 dduakl el 03 § il 9555 O OSwbl (03 - (pilisne (ne9dsk Gresade O il Limos JIsad) i
La valeur acquise au lieu)d aylive ;5T psade Juy posde plasculS Azl Ui dogs Cus Uighb pal 3529
.(de la valeur actuelle

& il sy U89 I3 5 % 85.2 b o 3 0 s Isbas (palsibl (e % 10.2 dewd ] (B 2) o524
Jodl Olghasd Taly3g S Ll &1 LS d0dmme dumdg) Wlows Ll J152d) e oF U] el 0de

4 08y Lkl §

28 Vs 0655 OF oSadl o9 I3l 58 % 33.7 oy b o & 0 e Tskas il (1o % 16.5 (A 4) el
2l @ ddall cadll ode J) 63T Lo g dilidl Olysdl dliwl LS wus gog Suulds

JIgidl e Gl Bl S5 LS .JI5adl 5o % 39.8 o b o & 0 e Iskas palsall (o % 7.7 (B 1) o5
e 2l 290,41 slw] Cllan OIS ALl Oleddl & JIsadl e Jie &1 oo § 90,k e 2Ly Cdhall slew)
(LS 8y50) )

OluS] azgy &1 oy I3l 55 % 47.8 iz b o § 0 s Islas opelzll (oo % 38.5 (B 2-a) e32d]
peolibl oo Guelbl pamy o3& pae AU ] il d9m 35 oladYl (e Aol Oliuhaill oghie
pelsibl 39050 puSsiy Lo Mg Glob3IL das, bl Holamdyl

] 3% 089 .15l oo % 64.1 s b o § 0 e Isbas opalsill oo % 9.2 dewd O 4(B 2-¢) s3] Ll
Al el § el de oo Gl SLY ewy sy JIsld) e Jo of J)

088 & AU Cudl ol s JISLl (s % 79.5 o b i § 0 s lsbas guelsill (e % 9.8 (B 3-2) <32l
B850 by i (e § Dolell Jo 65 (cwlidl 350l gog) Wkl S § ISy slash] Sloglsd
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glo

Domaines Compétences

1.1 Utiliser les propriétés d’'une loi de composition interne pour identifier un
groupe.

1.2 Effectuer différents types de calcul (numérique, algébrique, combinatoire,

Processus de calcul o ) P ( d gebrq
statistique, financier, etc)

1.3 Utiliser les principes de base de probabilité pour résoudre des problemes.

1.4 Résoudre des systemes déquations et d’'inéquations.

i L. 2.1 Appliquer les concepts de continuité et de dérivabilité aux fonctions.
Fonctions numériques o ) . , ) )
(Analyse) 2.2 Etudier des fonctions (variations, représentation graphique..)
nalyse

4 2.3 Exploiter le calcul intégral.

3.1 Relever des informations pertinentes de différentes sources.
3.2 Décrire, représenter et analyser des situations différentes natures ou passer

i . . d’'un mode de représentation a un autre.
Résolution des problémes L ) , .
o 3.3 Mener diftérents types de raisonnement mathématique.
et communication. . . ] , .
3.4 Choisir le modele adéquat pour résoudre un probleme.

3.5 Valider expliquer et interpréter un résultat.

3.6 Faire, formuler et vérifier des conjectures.
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JWwluwlliq ulall €49 - dolcdl duqlll 6 alduw
85001 Al diws,al) d2ll) :83L) d)
Aol
sl Il &bl sualall s panss L) ddases diso Ol g4l lie § GLsb )l e ¥
0T 5,8 & ,a0l i sy 3] &esall dil 3 oW sgumdl § et
GBI sl aal §1,SS 6,mdl ol wlatel Lo aall e § Slaall 58T 4T J) Lyl jass
a9l o gl - gl
Al dua o 1
aile 525 b JSBI G (m Alund] sy W89 Gimio e Cshes L B Olob )l dijlus Cudas
s diyybg asgig hasdl Uiy glesy Lo § 2017 bols 16 g3l 2017/p/ 142 (68 5,8 sy 83U Ciogs
doas ) :1305 la>5099 Olucud) dowdy EIERY
U9o2o)l Cua (o .2
o Y1 go arll lgxdian Gl Ll I 83U sdladdl Gy Jluwe N6 Cotamd bl yslome dijludl da
13V ISE e ellds dalS BT C¥lxe o Lkl gadlse Cass W85y Jasll LBy 03 I gudlshl slasdl
Uslse Jo J3YI e300l g,«.U:u i) B e CaJl U8y ((Systeme de deux équations) Js> Jo¥I DLkl o
s @LﬁLI Sl oo demdy JSi e sl was Wludl o gl:Jl s321 Lol (Systéme a deux équations)
C¥slse JSio Ologlell 0dn daz 39 dgib) duwdd) Oluio] daSs Base Ligs Ll S ilsglzall Slss
CJslid WJode JSG e Cislo eslyol @365 e el U89 (Calcul de probabilité) Jg= 4o DLkl o
oda il w8y JlasYl pulie o dewiSLl Sloghell Bubas gl Cllagy dlitus Blaal S <52
AL Glygal) dplie g DL
s JS& G ol Ghsbl slo W89 wliel dew go i)l u8s (Ftude des fonctions) Js &l dlukl o
ObloaYl mane § dnld] Sludl o Lkl 0dag witudl o d8de Gloglee plasciul 8ylge pualsdl ezl s
okl Wizl § s me &b "Wl Y (JBlubl (o g ol lin § dilye palezl] Oldle 9555 Lo 83leg diosy)
:Ouledlg Ul ua o .3
SLlasdly OVl Lo Sl &g -1- §°§) Jou=

Domaines Compétences Notes

1.2 Effectuer diftérents types de calcul (numérique, algébrique, logique,

Processus de calcul d’intéréts, etc) 12
1.3 Utiliser les principes de base de probabilité pour résoudre des problémes.
2.1 Relever des informations pertinentes de différentes sources.

) . . 2.2 Décrire, représenter et analyser des situations diftérentes ou passer d'un

Résolution des probleme ) o
o mode de représentation a un autre ? 8
et communication. . . ] ; .

2.4 Choisir le modele adéquat pour résoudre un probleme.
2.5 Valider expliquer et interpréter un résultat.

e IS conly Sy Oladlall Caejgis OYloxkl B Slgne JSdo Csly diplud! O -1- 63y Jgaad] UM e a3
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Len Lyl nig ddslusnol) @oladl A5G e Uil

dlunl) dolsl] S5lid] -2- 63y s

Moyenne

Moyenne/20 Ecart Type Coefficient de variation Meédiane Mode

21.31

10.65 8.544 0.40 21.5 15

Jasbl & uzs -2 68y Jgazdl § (Moyenne - Médiane - Mode) &ihuws)l ol s g3

S lskas gwlzibl e % 50 o1 Ll Ju e Glislaze (Médiane = 10.75) Jawslly (Moyenne 10.65/20)
oo S 1552 &1 e Jus lies (Mode = 7.5) o858 Il T 10.65 plsdl Jisbl oy 10.70/20 SST Jiss
(Ecart Type = 0.4) OIS ‘dislull & sl Jolza GT LS (Judsll e 8)udll pus sl «liol b oign 2 onelsall

Onelsill Oladle o S S5 Ss29 pas e Jus iy

el nig bl il A0 e GG

Al Al 55 -3- 03) Jgaz

| 2l | Al

Y

5l e lgazo b % 21.2 5 oo & 0 e Ishas pel=ill 00 % 8.5 | 2-b

JI5d) 55 laumo § % 264 1 o & 0 e Ishas owlstll 50 % 8.1|  3-a 1

gl o Taazo b % 49.5 &1 o § 0 e Isbas onal=ill 0 % 102 | 3-b

05 lomz & % 22.3 &1 e § 0.25 s Iskas % 35.2 50 (s Iskas gwlsill o0 % 21.5

2
JIgadl 2

gl oo oo b % 40.5 51 oo 3 0 e Isbas gelsabl oo % 202.2 3

JIgdl 5 loamo b % 35.6 31 o § 0 e Isbas oualstll 30 % 259 | 3-a

Jgad e

lgaow & % 42.1 O sy 3 0.25 e Iskas % 5.5 50 s lskas> onalsill g0 % 25.1 | 3-b

gl 5 laazo § % 284 O o § 0 e Ishas oualsil] (o % 10.6 4

Jgad! oe

lgsou & % 41.6 O (po § 0.25 s Isbas % 5.9 50 e lskas sel=ibl 90 % 16.7 | 5-a 3

Jgadl oe lonou b % 33.6| 5

15l 55 laazo % 43.6 31 o & 0.25 e Isbas gealsabl oo % 21.2 6

JIged) s lauzn § % 32.3 31 oo § 025 e Isbas geelsabl oo % 5.8 7

B8535kl &8l 0l il Olasall (548 -3- 03) Jguz o0 1-2-b JIgidl (b
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aolcll oglcll €49 - aolcl dajqilil 6 Al
850501 Al diws,all d2l) :83L) ds)

i 3iang dios duoly Slue gl g8 dahsie GLSL) Lilsl pslsll ¢ 3 § OLL I uss
D gtad) OMysodlly dibgysue ¢ gl o] duaigdl 35z dalell il g 9,8 L os g )

148l o i - g
JAWl duago 1
ads jai be JSLiJI G o dBilud] Casly W89 . Olxio &jum:@}ss ol diw Olob Jl dlue Cosas

g dy,bg degig Tzl JSio @Qﬁ L @ 2017 bl 16 't.g')lb' 2017/6/ 142 G.é) WA o XYIY Lo gl
Az Bog Ly gb99 Oluitu] deawdy dswl

VG020l ua yo 2
Y ze qardl lyaany I Lol )l 83U dsy Yl OVl Cgls Sl Ciband gedl sslome diyludl cas
13 USE) s By dglS B3I Cle e Jluk) gedlge Casss W89 Ly dasdl LBy 03 I gaslobl slaell s
Oble] )l padn e IS el deol e B Wy s JS& e ddste (o slast JoU DLLl o
O Garll Cnosil e Bllats be 59 ekl § 33sie Blaaly solowe Clads W8y dovmmo Lyie Sy
A ST 2o Cus
JY B sV Cols w8 slyol dssyl o Il U85 (Géométrie analytique) Jg= 4o ALkl o
3 09 b by pelstll J] cdlad byl esod) Wl clnaSUI Olaglall sadas gl ity dltuce Blaal
8L sl Y
laze G819 J3YI oulyodl i celyod &35 o ca]B w89 ((Calcul de probabilité) Jso LB ALkl
skl polie o [y Yoy Bame Ggd CIEN e3odl oty Jlozod) Oluo) gunlie Gob
e | el .09 T ood oo Il W3g « (“Activités géométriques” coniques) Jg= dsily)l Dlukl o
T o)) Obload) geaz & &l Bludl oo ALkl 0dog (guladl Sl dasye shel &Y e
288, Jodl dyyhay 4Ll Cus (e Al Olhgd G dplad) shaVl e o5l s (alis) W8y O eud]
Soe polid) dioyd ALkl ode & 1Y e32dl B 85 ] Blual 8is JIgad! B5e5 eleabl ) s
(38 dmio qusall s goly) Ll I 83l § Jodl & dewlib) diy o)l elan) DS adszl) GlusS]
Soius yuotd ALkl odo (“Activités géométriques” transformations planes)Jgo duslsd! DLkl o
LT e al pany lpass dasye W LS (@bl Ghsbly dasys shel duss g Sl a3 ol
L a8g dygmall doyd Cus (o aliss 8590 JS & iSUs dalS L)l Olozall § dnl) Skl oo
Lo e sdge gady 3 diyTall 0dgy sVl Bell gk Y palenall Bl Gloss 5V o5l

.("transformations planes" et "coniques")
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odng (gulall sl dhagye shiol dew oo il W85 (Btude des fonctions) Jse duwslidl dlull o

o Al o pualsd] e32) Sstun i) u8g diawyll GbloeYl gaas § dll Bludl oo Il
g5 Jio g sl i Jod duwlod] DY) plusiiul gdaiug ¥ eleills disle Slysd & dolak] Bludl sgtas
Loy Akl 0de o Y el s 3y Izl 1de Jime § 5 oadm wis Ble Kb 1oy dlie
lyilades dislu shizl (o Oloskne 8ie Jayy il o zg sl 1o Jods gluiad) gotus puld)
e S5 8)lge odog dluducie ddy by

:Ouledlg ALl Cua jo .3

LIy CYlbl e Oladlsdl @355 -1- 03y Jgae

Domaines Compétences Notes

1.2 Effectuer différents types de calcul (logique, algébrique, complexe,
Processus de calcul trigonométrique, combinatoire, statistique, etc) 8
1.3 utiliser les principes de base de probabilité pour résoudre des problemes.

2.1 Appliquer le concept de la limite pour étudier et interpréter le
comportement d’une fonction.

2.2 Exploiter la dérivée dans différentes situations
(approximation, encadrement, variation des fonctions, etc )

2.3 Etudier des fonctions (variations, représentation graphique..)

2.4 Exploiter le calcul intégral.

Fonctions numériques 11.5

3.2 Caractériser une transformation géométrique et I'utiliser dans des
problémes.

3.3 Caractériser géométriquement et analytiquement des objets géométriques
(droites, plans, coniques, etc), et exploiter leurs propriétés.

Activités géométriques 12

4.2 Décrire, représenter et analyser des situations différentes ou passer d’'un
Résolution des probléeme mode de représentation a un autre ?

et communication. 4.4 Choisir le modele adéquat pour résoudre un probléeme.
4.5 Valider expliquer et interpréter un résultat.

8.5

Jlowe IS ealiy Sy Ooladlll Casgig okl d31S Slgie Sy Casly dpluck] O -1- 03y Jguzdl IMs e Jasds

Lev g ddilusold dolell Q3G Yo e Wl

dslual) dolsl g3lanl -2- 63y Jsio

Moyenne Moyenne/20 Ecart Type Coefficient de variation Meédiane Mode

105.87 13 30.670 0.29 109.00 132

Jawglly (Médiane = 13) Ja=bl 41 uss (Moyenne - Médiane - Mode) didawsll el e MY

Ll dhie deadll 0dog (Mode = 16.5) 3158 Jlgikl ] dgudo dows 0dog Ob e (Médiane = 13.6)
OYase A Iskas 18 15365y Ol okl ey U Gslage oo gualzill oo xSV susdl Y ¢ 401 lia ]
daled) § 55 dalss 085 ¢ )l laa Lo Igmdaty S iGlIs U3V g3l gl § olsl I § 8u
Joo grelsib] Oladlsd Ggoxé Il O mo cpadsib] Gladle oo 1S U5 azg0 ¥ &1 e Jus las (CV=0.29)
Jasbl e B8 Jloo] cwlsib] gotus 955 Wiy «Jasb!

Cuy Lo 160/1355 160/75 (9 9l pelsib] C¥ise g 58U deadll T e Juy lims 30.670 g8 Ecart Type Wil

'“i:.“fJ"c'
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ALl ) Al gl -3- 03y Jguer

R el | Al

gad] e Tgazo b % 7.7 O bed 0 e Isbas Sl o0 % 459 | 2-a

Jlgad) e Tgoo b % 17.7 O lud 0.25 e Isha> % 6.65 0 s lskas duaddl 30 % 33.7 | 3-b 2
gl e lguou b % 16.4 O Lod 0 e Isbas ] ;e % 21.4 4

gl e Tgazs b % 32 01 Lud 0 e Isbas Juadd] oo % 8.5 1

gl e Tgazo b % 5.1 O lud 0.25 e Isbas % 2.75 0 s lskas duadd] o % 11.9 2
ged] e Igazo b % 14.8 01 Lo 0.25 e Iskas % 145 0 e Isbas bl e % 152 | 3-c 3
JIged! O 13]) ddaodd] Sy Beabnilly 88yl Oligiae ey daded] o 355 eued] Oleesliul O :dlasdle
dalod] ®e Jalsed] § Jidl] Ady oo (1S Qlgdd] §6% IS

JIgadl s Igams b % 4.8 01 b 0 (s Iskas 3l o0 % 6.1 2‘:

gl e Igumy b % 18.2 0 Led 0.25 s Isbas % 4.25 0 s Iskas Ladl e % 12.4 2Ba 4
Jlgad) e Tgzo b % 29.9 O Lad 0.25 e Ishas % 4.85 0 s lskas Juadd] 0 % 20.8 | 2-b
gl e gz b % 34.3 O Ld 0 e Isbas el oo % 11.2 3

JIgadl e Igum b % 7.5 O Lod 0 e Isbas bl o0 % 14.6 11-&1)

Jgad) e Igams b % 22 O lod 0 e Islas Juadd] o0 % 182 | A3 >
gl e gz b % 32.1 O Led 0 e Isbas Juaddl 0 % 22.3 | B2
gl e Tgazs b % 10.3 O led 0 e Isbas duadd] 0 % 9.3 | A2
gad) e Tgzo b % 5.1 O bad 0 e Iglas o)l o0 % 6.7 | B3
gl e gz b % 5.7 O Lo 0 s Isbas Jadd] 0 % 8.9 41-31)

. B 6
gl s sz % 28.6 01 Logd 0 s Iskas Josdill 50 % 246 |
gl e umy b % 27.4 O b 0.25 s lsbas % 7.95 0 s Iskas Ladl e % 16.4 611
ged) e Tgzo b % 21.7 O bud 0 e Igba> ] o0 % 26 | B7

2 e§) Lt @

Camd OluS! iy I3l o5 lsuzs b % 7.7 5 e § 0 s Isbas palsill oo % 45.9 (2-2)s52d1 &
.(produit vectoriel) pggak B GlusS) b 41 Y] 3ol gsiws oo 9o 15l lin O & - poadel)

05 lsuzs b % 17.7 51 g § 0.25 s Iskas % 6.69 0 (s Islas alsill oo % 33.7 (3-b) 03y ul3=dl &
by Jlgadl e OF Les .JIsidl s lsuzo & % 16.4 5T (o 3 0 s Iskas swlsall s % 21.4 (4)5 .JIsl
SV lisd bl oda (10 488 celadl] § & stuc) duaigl) Glucs! iz GUIS (ounlie 8ie oy rody thay,

& el Il gudasy sladll § dodaud) dwaigl] suolin plasiul doliyg sLadll dudin ¢ go9e § Guelsll
Ol doliyg sladll duwis gasy Lo & 3By S5V ge3lll ipall § B Uiy gwelsall Joals pas J] Sems U3
A dalod] § dd Jesdl 3o 5ol 1in
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Cenzy) I3 S5tun O o Igid] o Tsmzs b % 32 O oo § 0 s lsbas galzzll (e % 8.5 (1) 5241 &
2595 Jl labisess Limdsll ead e 8adll pasy lasye Bl 03 (g 055 W89 (04 St 52 (pob
0553 O oSkl 303 6551 dgzr e Oilegazdl pualas CluaST & als OS] Sy a0 Jbizl ClucsY
Epistémologique b J] ss2) JhoizVl ole & o)lgll lasdl O G oo Bl pole g 580 Ldoss § 5,83 LS
IS 55 lswz b % 5.1 51 g § 0.25 s Iskas % 2.75 0 (e Isbas alsill oo % 119 (2) s521 &
ceslhe @ el e lgolimy b cnalmibl oo A3 xb dowd (T ikl g Jalodl Sgtung JI52d) i She

05 lsuzs b % 14.8 &1 oo G 0.25 s lskas % 149 0 (s Isbas palsill oo % 15.2 OB (3-¢) a5l § Gl
VoY) Oluas eaalal Gbls GluaSl St oda by GSabl oo .JIgad!

4 08y YLl §

05 lsuzs b % 18.2 41 oo 3 0.25 s Iskas % 4.29 0 (e Islas palsill oo % 12.4 (B 2-2) 552 §

5o TS b O oSkl (a9 dlgads dimdg 9o Aluakl (o gl 130 O J] o3l 04 srands s I3
demlin] @ bty kel Ol slo Mg dble] Olshs 83e U] lldoss WSS lymgatun b ouelsill
Jedl

I3l 5 lsmzs b % 29.9 G e § 0.25 s Iskas % 4.89 0 (s Isbas yalsill oo % 20.8 (2-b) 5521 &
demdlgl) 8,81 & dygmo Ogalsibl azg L) 359 3V siull (o1 0adl] Sgiun oo 5 JIgdl s O 2o

Ay gtucd) dwigl) JISEW

Bls)l § 52 1521 Ol 2o 15l (8 Iguz b % 343 T o & 0 s Iskas suelwill e % 11.2 (3) 53201 §
7o b elmill O oSkl (o5 B (e sy dito Lwain diyyb Ll dls O e guelsield Bolls Ulg
(38 dmio @38 JuJs) GLUSY Jgde & LS oday ALkl Jod Cawlikl 73503l

5 68y Lkl &

O J] cuddl sl s oJI3adl s lswzms b % 7.5 &1 g § 0 s Isbas (palsill oo % 14.6 (A 1-b) 2321 &
O9don Gwdmth) jasy 1 ,Sell oes (Conservation des milieux) doolsd il pé Glasaal Cdan Jlgad)
aosin peplie Gub e Sy Jorll dewlil) diy Tall sl § Ui

002 yund (S JISL (8 Igmz & % 22 01 oy 3 0 s Isbas onalsill oo % 18.2 08 (A 3) 532l § Wi
(=9 .(Conservation de I'alignement par le similitude) &ols plasciwl Clhy 1) a1 slasb L)
Lo s Osaz sadll gelai] pasd Blo Glod Ciun 8,dle xé Al sk diin diols Gubss O] oSl
i sstws O JIsadl o lsuz & % 32.1 O e § 0 s Iskas guwlsill oo % 22.3 (B 2) 521 & Gsls
meolsh Glual 3ie o Baslyis Bues ity J152d1 &1 U] Lyesw s5m g3l odes O (Sl oo Julodll g2 e300
s 5885 Ollgs by 31,1 S50 dimiy Jo Jol oo by dalis

6 03y Lkl §

oda Judod oSalkl (e JIsid] o lsuzo & % 10.3 O e § 0 s Iskas gulsill o0 % 9.3 (A 2) 6521 &
dalss § U Gy ¥ W83 Jodl o 55T ] a e JEBYL (o OF aide UIgl lde § el G slast gl
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55l 1) dalll gLl @ Bla GuSl Lo g corite JSiiy HUSU 0o ewsSy OF Grosdll

oo JI5idl e O go .JI3idl o5 louzo b % 5.7 &1 oo 3 0 e Isbas onalsibl oo % 8.9 OB (B 4-b) e32d1 G
Polynome en) §xzd! Clusdl o o5 o B3l U] 3,5 OF 58w lasdl &1 e Jus g ddysll Sstun (o
.(x et polynéme en ¢

JI32dl o 52l lia O] LJI5ad] o8 Tsmmmy b % 28.6 Ol i § 0 s Isbas palszll (0o % 24.6 (B 6-2) =32l
esadbl Iy daall Oliuhall osSs Ol Jszol g3 g3l) 0o .(Equation différentiel) eoadk Godss Lo
.(Fonction et dérivée) o d8=l do)o U] Gas OIS 4&

05 lsuzs b % 27.4 &1 oo 3 0.25 s lskas % 7.95 0 (e Isbas inalsill oo % 16.4 58 (B 6-b) <321 Ly
Je 09slime palezll 5T Y] cdlzadl oo baadll N dedlse diy,b ) Uasd) 3,3 wBg ((hé Ul €51 mo Il
JIgadl e Jo § gas ¥ 4dlll ode 1 e § (Intégrale) Cluce! § duwlsd] A pluscl

glo

Domaines Compétences

1.1 Utiliser les propriétés d’'une loi de composition interne pour identifier un
groupe.

1.2 Effectuer diftférents types de calcul (logique, algébrique, complexe,

Processus de calcul . . . . L
trigonométrique, combinatoire, statistique, etc)

1.3 utiliser les principes de base de probabilité pour résoudre des problémes.

1.4 Résoudre des systemes déquations ou d’inéquations.

2.1 Appliquer le concept de la limite pour étudier et interpréter le
comportement d’une fonction.

2.2 Exploiter la dérivée dans différentes situations

Fonctions numériques (approximation, encadrement, variation des fonctions, etc.)

2.3 Etudier des fonctions (variations, représentation graphique, etc.)

2.4 Exploiter le calcul intégral.

2.5 Etudier des suites numériques.

3.1 Effectuer et interpréter des opérations sur les vecteurs.

3.2 Caractériser une transformation géométrique et l'utiliser dans des
Activités géométriques problémes.

3.3 Caractériser géométriquement et analytiquement des objets géométriques

(droites, plans, coniques, etc), et exploiter leurs propriétés.

4.1 Relever des informations pertinentes de différentes sources.
4.2 Décrire, représenter et analyser des situations différentes ou passer d'un

) . . mode de représentation a un autre.
Résolution des problémes L ) ) .
o 4.3 Mener différents types de raisonnement mathématique.
et communication. . . , , A
4.4 Choisir le modéle adéquat pour résoudre un probléme.

4.5 Valider, expliquer et interpréter un résultat.

4.6 Faire, formuler et vérifier des conjectures.
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13V JSEI
LY Gslog shyol B e cdll 485 (Géométrie analytique) Lildod)l dwaig)) Jg> JoV ALkl o
Loz pass g ditus shYl ode oe
sl B oo 1 )] Wl s T pewd oo <)l 85 (Calcul de probabilité) Jso 4ol ALkl o
oaidad O i) BT dwaSL) Sloslll Beakas bogle Loty it odas GBI J3YI ool Jsls
ke ISty g ys Blual Bl Julos elsibl J) (e 4850 dimds
S 83lge laie JBYI o521 u.Ua.» sl B e caJl 489 (Nombres complexes) Jgo B ALkl o
oAl Gloaly Base (gd CIW e5od) by diwain gunlin 3ubdy guain IS dS,40 slasYl
ALl o CIB 3201 & ddaze guelsall Slodle elo a3y (3 13V
P §ﬁ| %SwLJBH Ghztl dagys sliol duss o &Il 485 (Etude des fonctions) Jso dsoly)l DLkl o
Oblial) gaoz § Aol JBludl oo DLkl 0 sy Wy dhsye LT LS (ol pas IS e
L u8g sl Olyss § dgalad) Blukl Gotun oo DLkl oo 5V 5] Sotune Calis] W8y Lol
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LUl ¥l e Sladlsll @3 -1- 63y Jsdo

Domaines Compétences Notes
1.2 Effectuer différents types de calcul (algébrique, complexe,
trigonométrique, combinatoire, etc
Processus de calcul .g' q . ) ., , 8.5 pts
1.3 Utiliser les principes de base de probabilité pour résoudre
des problemes.
2.2 Etudier des fonctions (variations, représentation
Fonctions numériques graphique..) 6.5 pts
2.3 Exploiter le calcul intégral.
3.2 Décrire, représenter et analyser des situations différentes
Résolution des probleme ou passer d'un mode de représentation a un autre ? 5 o
s
et communication. 3.4 Choisir le modeéle adéquat pour résoudre un probleme. P
3.5 Valider expliquer et interpréter un résultat.

Jlowe IS ey Sy Ooladlsll Casgig okl dB1S Slgne Sy Casly dipluck] O -1- 03y Jguzdl I e Jamds

Lnud25g dluol) doladl Q3G yodyc Wl

dslual) dolwl g3latl -2- 63y Jsao

Moyenne Moyenne/20 Ecart Type Coeflicient de variation Médiane Mode
45.10 11.274 16.603 0.368 45.000 45.000

byl (Médiane = 11.274) Jizhl 31 uss (Moyenne - Médiane - Mode) Laws)l o)) e eMLYL
&gty ddhis deeill 0dag (Mode = 11.25) HI58 Jlgihl Wl llgudo doecs 0dg Glisthis (Médiane = 11.25)
Oladls o S 35 dzgy ¥ &1 e Juy 1iag (CV = 0.368) disluckl § il dolzs 0lSs S3UI § plsdl Jisbl ga
Ll 5 SaH) O gt ConaS) padsill (o LB diwd T o Juy IS s pue o Juy g el

el ig Aol il QGG yodyc GG

laliloss dsludl diwl gols po,e -3- (3 Jsuz

) s2dl | Al
.0 U’LC lsbas J%AWI Oe % 15.7 1-b
0.25 ¢ lsbas % 8.49 0 s Ighas Juddl (o % 14.8 |  2-a

" 1
JIgadl e oo b % 21.6 ) bid 0.25 e lghas % 21.35 0 s |ghas 3] 0 % 20 2-b
JIsd! e oo (L % 33 Ol s 0.25 e Igbas % 9.35 0 e Ishas dadd) 3o % 10.4 3-a
. A
Jsad) Lo lguso {c % 21.6 Ol Lwd 0.25 e Isbas % 9.39 0 (e Ighas W] (0 % 10.4 5a
. A

0.25 Je lgbas % 4.39 0 e lgbas Jd| (4o % 17.9 2b 2

Jgudl e Igumo b % 16.9 Of Lod 0.25 e Isbas % 7.85 0 e Ishas bl 3o % 142 | A3
Jgud) e gz b % 34.5 01 Lo 0.25 e Iskas % 9.55 0 e Isbas Juadd] ;e % 33.2 B
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0.25 e lskas % 10.55 0 s Igkas ol oo % 19.8 | 1-b
gad) e Tgazo b % 12.25 0 e Iglas i) 50 % 8.2 | 1-c

Jgad) e oo b % 12.8 O lod 0.25 e Isbas % 14.85 0 s lskas oMl (3o % 15.8 2
ged) e Tgazo b % 21.6 O bud 0.25 e Iglas % 21.35 0 s lskas Juadd] 50 %20 | 3-b
gl e Tgazo b % 13.8 O Lud 0.25 e Iska> % 20.45 0 e Isbas LMl o0 % 164 | 2-b
Jgud) e Igumo b % 32.75 0 e Isba> bl 0 %242 | 4-b
ged) e Tgzo b % 47.1 O bud 0.25 e Isla> % 115 0 s lskas bl 0 % 214 | 4-c 4
gl e Tgazs b % 32.4 01 Ld 0 e lskas Juaddl 50 % 214 | 5-a
gad) e Igums b % 62 O Lod 0.25 e Isbas % 9.75 0 s lska> dadl o0 % 12.9|  5-b

163 ALl

((Produit vectoriel) pspal s GluiST 9550 48 &3 g .0 (e Ishas opelsill g % 15.7 (1-b) &3] &
Isbas cnal=ibl e % 20 (2-b) 652915 .0.25 s Iskas % 8.45 0 (s Isbas suwelsill (o % 14.8 (2-2) 321 &

& opelrall s golul o Jla (555 W8s . JIsidl i lgum b % 21.6 O o § 025 s Iskas % 21.35 0 ol;
.(La géométrie plane dans l'espace) Cluizly euliol) [E9N ;Jlla.‘.: J5udB .(Géométrie dans I'escape) ¢ g.090
08 Isazy b % 33 &1 oo § 0.25 (e Iskhas % 9.35 0 e Iskas palsall (o % 10.4 (3-2) 5521 & Tl
ol sgtucg st JI5ad! e 5SU5 diawyll Gbloadl § Csllall (o (o 5o 52l e O ge .JIsd]

Sl e e 13l 0585 Y uBs dat Jayys guodlsel) galus plol duds elsbl asy Caumey
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Domaines Compétences

1.1 Utiliser les propriétés d’'une loi de composition interne pour identifier un
groupe.

1.2 Effectuer différents types de calcul (algébrique, complexe, trigonométrique,

Processus de calcul . ) o ) )
combinatoire, statistique, vectoriel, analytique, etc.)

1.3 Utiliser les principes de base de probabilité pour résoudre des problemes.

1.4 Résoudre des systemes déquations.

2.1 Appliquer les concepts de continuité et de dérivabilité aux fonctions.
Fonctions numériques 2.2 Etudier des fonctions (variations, représentation graphique, etc.)
2.3 Exploiter le calcul intégral.

3.1 Relever des informations pertinentes de différentes sources.
3.2 Décrire, représenter et analyser des situations différentes natures ou passer

) . . d’un mode de représentation a un autre.
Résolution des problémes L ) ; .
o 3.3 Mener diftérents types de raisonnement mathématique.
et communication. . . , , .
3.4 Choisir le modele adéquat pour résoudre un probléeme.

3.5 Valider, expliquer et interpréter un résultat.

3.6 Faire, formuler et vérifier des conjectures.
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I— (3 points)

The questions 1) and 2) are independent.
All the steps of calculation muist be shown.

1
2-= 3 6
24 x10° x5%10
1) Given Az—i’ and Bz%
24- 8x(10%)
3

a. Calculate A and give the result as a fraction in its simplest form.
b. Show that B is a natural number.

J45 — f 2
4 180+ 9 gl D=(1—JS_) .
3+05x435-547

a. Write Cin the form »n— J§ where n is a natural number.
b. Calculate D, then verify that D=2xC.

2) Given C=

IT - (3 points)

Given A(x)=(2x-3) +(x-5)(3-2x).
1) Factorize A(X).
2) Let B(x)=2x" —5x+3.

Verify that B(x) = (2X—3)(X —1) :
(2x-3)(x+2)

B(x)

a. For what values of x, is F(x) defined ?
b. Simplify F(x).

¢. Does the equation F(x)= 7 have a solution? Justify.

3) Let F(x)=

ITI — (3 points)

X+y=35

1) Solve the following system:
Ox + 8y =300.

2) The number of students (girls and boys) of a certain class is 35.
When 10% of the girls and 20% of the boys leave this class to participate in a sportive activity,
the number of remaining students is then 30.
a. Denote by x the number of girls and by vy that of boys of this class.
Write a system of two equations with two unknowns to model the text above.

b. Find the number of girls and that of boys in this class.
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IV — (5.5 points)

In an orthonormal system of axes x'Ox and y'Oy , consider the points A(=2:2), B(0;-2), C(5.3)
and I(—1:0). Let (d) be the line with equation y = %X +%.
1) a. Plot the points A, B, C and L.

b. Verify that C and [ are two points on the line (d). Draw (d).
2) Prove that I is the midpoint of [AB].
3) a. Find the equation of the line (AB).

b. Prove that (AB) is perpendicular to the line (d).

¢. Show that the triangle ABC is isosceles.

4) Consider the point F(7; —1).
Show that F is the translate of C under the translation with vector AB .
5) Denote by E the point on the line (AB) so that x; =1.

a. Show that y; =—4.

b. Prove that the quadrilateral CIEF is a rectangle.

V — (5.5 points)

(D)
In the adjacent figure :
= (D) and (D) are two perpendicular lines at A ©
= O is a point on (D) so that OA =6 M
* (C) is a circle with center O and radius 4
» M s a point on the line (D') so that AM =3 p
= (MB) is a tangent through M to the circle (C) . » = ©

= [BF] is an altitude in the triangle OBM.
1) Copy the figure that will be completed in the 5

remaining parts of the problem.

2) Show that OM = 3\/5 .

3) a. Show that the two triangles OFB and OBM are similar.
b. Deduce that OF xOM =16.
c¢. Calculate OF.

4) The two segments [BF] and [OA] intersect at L.

a. Write in the two triangles FOI and MOA the ratios equal to cos MOA. .
b. Deduce that OIxOA =16.
¢. Calculate OL.
5) The line (FB) intersects (") at E.
Show that (M) is perpendicular to (OFE).
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Part of
the Answer Key Grade
ques.
Question 1
1 6 1 3
-3 373 3 5
la |A=—3-33_3_2 0.25+ 0.25 + 0.25 0.75
1 6 1 7 7
Qi =
2 3 3 3
3 6 9
po 2007 x0x107 _3x9x10 15 natural number. 025 + 0.25 +0.25
Lb e 10° 0.75
8x(10°)
4518049 3J5-64549 34549 .
= = = =—J§+3=3—J§W1thn=3
2a 344523557 3+5J7-57 3 0.75
(natural number) 0.25+0.25+0.25
2
D=(1—J§) = 1=l i 2 0.5
2b 0.75
2><C=2(3—J§)=6—24§=D 0.25
Question II
A(x)= (2X 3)2 +( )(3 2X) 0.25 (change sign)
. A(x)=(2x— 3)[(2){ A]-ln~ 5)] 0.5 (common factor) .
A(x)=(2x-3)(2x-3- X+5)
A(x)=(2x-3)(x+2) 0.25
B(x) =(2X—3)(X—1)
2 B(x) = 2x* —2x—3x+3 0.25 0.5
B(x) = 2x% — 5% +3 0.25
2x-3)x+2
R = A0 _ (2x-3)(x+2)
- B(x) (2x-3)(x-1) 0.5
F(x}is defined if x ;t% and x =1 0.25+0.25
3b )i X-I-? 0.25 0.25
F(x)=7
3¢ x+2 : 9 3 . : : : 0.75
7= 7 gives X = ==z (rejected since F(x)is not defined). F(x) =7 does not admit
X f—
any solution. 0.25+0.25+ 0.25
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Question 111
X+y=35

1 9% + 8y =300 .

x=20; y=15 0.5+0.5

+y=35

| XY 0.25 i

10.9x + 0.8y =30

0.75
+y=3
X+y=35 0.5

%10 {0.9x + 0.8y =30

2h X+y= 35 0.25 1
9x + 8y =300
x=20; y=15 0.25
The number of girls is 20 and that of boys is 135.
Question IV
d)
0.5

la 8 9 10 11

3=2(5)+5 0.25

3=3

1 1

b\ y=cw+s 0.5

0=z(-1+; 0.25

0=20
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2
2| Wit 0.5
Uil
PR
-
0=10
3a |Gy =—3,(AB):y = -2x -2 05+025 0.75
3b Qrapy X By = il 0.5
3c | (O L CAR) at its midpoint T then ABC 15 an isosceles triangle of vertex C 0.75
4 | TF(2; —4) = AB(2; —4) then F is the translate of C under the translation with vector AB 0.73
0.25+ 0.5
Sa|vp=—2xp—2=—2(11—2=—4 0.5
Sb | CF(2; —4) = [E(2; —4) then CIEF iz a parallelogram 0.5 0.75
and CIF = 90° then it is a rectangle. 0.25
Question V
(oY)
M
A
1 0 (D) 0.5
L
\
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OMA is aright triangle at A.
OM? = 0A% + AM? = 36 + 9 = 45 (Pythagorean theorem) 0.25
OM = V45 = 3v5 0.5

0.75

3a

The two triangles OFB and OBM have :

OFB = MBO = 90° 0.5
MOB = FOB (common angle) 0.5
Therefore thev are similar

3b

OF
0B oM’

28 . OF x OM = OB* = 4% = 16 0.25+0.25

0.5

3c

OF X OM = 16
OF x 3V5 =16
16  16v5

|y S —
35 15

0.5

4a

cos MOA = — 0.5
cos FOI = - 0.25

0.75

4b

22 _ 28 sives O X OA = OF x OM = 16
oM Of

0.5

4c

16 = O] x OA.
16 =601

8
0l ==
3

0.25

In the triangle OME we have :
[OA] is the first altitude.
[EF] is the second altitude.

[OA] and [EF] intersect at I which is the orthocenter of this triangle.

[ML] passes through I, then it is the third altitude.
Then (MI) L (OE)

0.5

0.25

0.75
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I - (4 points)
A store sells LCDs and laptops only.
A survey conducted on customers who visit this store revealed that:

s 20% of these customers buy an LCD
s 60 % of the customers who buy an L.LCD, buy also a laptop
s 20% of the customers who don’t buy an LCD buy a laptop.

A customer may buy one laptop, one LCD, both or none.

Part A
A customer 1s randomly selected from the surveyed customers and interviewed.
Consider the following events:

D : ““the customer bought an LCD” L : “the customer bought a laptop “
1) a- Caleulate the probability P(D~L).

b- Show that the probability that the customer bought a laptop is 0.28.

2) The customer did not buy a laptop, calculate the probability that this customer
bought an LCD.

Part B
The profit of the store from selling an L.CD 1s 150 000 LI and from selling a laptop is 250 000 L1

Let X be the random variable equal to the profit of the store from each customer.

1) Determine the 4 possible values of X.

2) Calculate the probability P(CX = 0).

3) Determine the probability distribution of X.

4) Estimate the average profit obtained by this store for a number of customers equal to 200.

I1- (4 points)

A factory produces a certain liquid detergent. The daily production is 200 liters which are
poured every morning in a storage container of capacity 520 liters.

During the day, 40% of the quantity stored in the container is sold.

Denote by U, the quantity of detergent stored in the container in the morning of the nth day just
after the daily production is added to the container. Thus U; = 200.
We admit that U _,, =0.6U_+200.

1) Calculate Us.
2) For all nx1, consider the sequence (V) defined as V;, = 500 — U,,.

a— Show that (V) is a geometric sequence. Calculate its first term V; and its common ratio r.
b - Express Vy, then U, in terms of n.
c- Will this factory need a second container to store its production? Justify.

3) Each liter of this detergent is sold for 4 000 LL. Calculate the revenue at the end of the first
five days.

1 193



OLsb JI ded= 83U

III- (4 points)

The following table represents Bashir’s monthly salary in each year from 2004 to 2010:

Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Rank of the vear: x; 1 2 3 4 5 6 T

Monthly Salary: i (inthousands LL) | 1650 | 1720 | 1740 | 1750 | 1820 | 1850 | 1950

Part A
1) Justify that there is a strong positive linear correlation between the two variables x and y.

2) Determine an equation of the regression line (Dy).

3) Assume that the above pattern remains valid till the vear 2021.
a- Estimate Bashir’s salary in the year 2012.
b- Would Bashir’s monthly salary reach 2 200 000 LL before 20137 Justify.

Part B
Bashir intends to borrow a loan of 60 000 000LL from a bank.
This bank proposes to him to pay back this loan in terms of monthly payments for 10 years at an
annual interest rate of 8% compounded monthly. The bank accepts to offer Bashir this loan only
if the amount of the monthly payment does not exceed one third of his monthly salary.
1) Calculate the amount of cach monthly payment.
2) Based on the model above and the conditions of the bank, in which vear can Bashir get this loan?
Justify.

IV- (8 points)
Part A
Consider the function defined over [0; + oo as £(x)=4xe ™" and let (C) be its representative

curve in an orthonormal system (O, I,])
1) Determine lim f(x). Deduce an asymptote to (C).

2) Verify that £'(x) =4(1—x)e ™" and set up the table of variations of .

3) Calculate £(2), £(3) and draw (C).

4) The line (D) with equation y = 2.5 intersects (C) in two points with abscissas o and f5.
We admit that 0.31 < & < 0.33, verify that 2.30 < f§ < 2.32.

In what follows, let « = 0.32 and § =2.31.

Part B
A factory produces toys. The demand, expressed in thousands of toys, is modeled as
D(x) = 4¢ ™" where x is the unit price of one toy in thousands of LL.
1) Verify that f(x) represents the revenue obtained from selling the demanded quantity and that
it is expressed in millions LL. (0.2 < x <6)
2) a- Find the unit price of a toy so that the revenue is maximal. Determine, in millions L1, this
maximal revenue.
b- Calculate E(x), the elasticity of the demand with respect to the price.
¢- Determine the value of this elasticity when the revenue is maximal. Interpret.
3) a- If the revenue exceeds 2 500 000 LL, in which interval will the unit price of a toy vary?
b- Deduce the interval in which the demanded quantity of toys will vary.
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QI Short Answers M
12
Ala | nDAL) =P PD) = — =0.12
p(DAL) =P «Pm) = - 1
Alb | p@M)=p@LAD)+p (L A D )= 0.2)0.6) +(0.8) (0.2) = 0.28 1
5/. P(DAL) 08x02 1
an | PDYH=200D D802 457
PL) 0.28
B1 | Xe {0; 150000; 250000 ; 400000} 0.5
B2 |px=0)=p(DnL)=0.64 1
p (X=250000)=p (DAL)=02% 0.8=0.16
p (X=150000)=p (D AL)=0.2% 0.4=0.08
B3 | P (X=400000)=p (DA L)=0.12 15
X=% | 0 ‘ 150000 ‘ 250000 | 400000
P;= p(X = x;) |O.64 ‘0.08 ‘0.16 |0.12
E (X)= 0+12000 + 40000 + 48000 = 100000 L.L. ; 200 x E(X) =20 000 000 LL. 1
B So the average profit achieved in the store is 20 000 000 LL.
Q11 Short Answers M
U, =0.6U; + 200 = 120 + 200 = 320
1 U; =0.6 U, +200 =192 + 200 =392 1
sy | Veur =300-T,, =500-0.6U, ~200=~0,6U, +300=~0.6(500~U,)+300=0.6V, 5
Therefore (V,) is a geometric sequence with common ratio r = 0.6 and first term V= 300.
2b |V, =V.qt =300x(0.6)". U, =500-300x(0.6)"". 1
2¢ | Nosince U, —500 =-300x 0.6"" <0 1.5
U, =200, U, =320, U, =392, U, =435.2; U, =461.12
3 U +U,+U,+U,+U, =1808.32 1.5
R =4000x0.4%x1808.32 =2,893,312 1.
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QII1 Short Answers M
Al r=097~1 1
A2 | Dyx: y=44,285x +1605.71. 1
A3a | Forx=9; y=2,004265 1L 1

A3b | x=12;y=2137128 LL < 2200000 LL Then it won’t reach 2,200,000 LL in 2015 1

8 -120
1—(+i) " _( 100 12)
v=rIZ8Y o000 000=R 8* .
Bl ! 1.5
100x12
60 000 000=R XM ;60 000000=R x82.504; R=727237.46 LL.
0.0066660
727237,46x3 =2181712,38 LL
B2 1 2181,71238= 44.285x +1605.71 => x=13.006 >13 Thus x=14 that is in 2017. 1.5
QIV Short Answers N
) : s : 4x : 4 .
lim f(x)= lim 4xe¢™" = lim —= lim —=0 (L'HR)
Al X3+ X —» 40 x%+uoeX1 xamoe’(l 1
The axis of abscissas is an asymptote to (C).
f(x)=dxe ™" ; f'(x) =4e ™ —4xe ™" X [0 1 Sy
A2 | f(x)=4(1—x)e ™ e + 0 - 2
] f(2)=8e ' ~2.94
f(3)=12¢7 ~ 1.6
4 - >
//F\\\\
i N
bl #
] X
A3 7 i 2.5
5!
/ i
f ™~
i \\\
/ et
BANG TRRERTNE TENT WA N TG EET RN E NN TR UNT
A4 | (£(2,3)-2,5)x(1(2,32)-2,5)=0,07x(-0,03) <0 1
B1 | The revenueis (x)1000)x (d(x)) (1000) = f(x) in millions . 1
B2a | The revenue is maximum for a price of 1000 LL and it is equal to 4 000 000 LL 1.5
x _ d'(x
B2b | dx)=4e™" so d'(x)=—-4e ™ then E(x)- - XQ =% 1
d(x)
Rac | For x=1 the revenue is maximum ; Unit Elasticity 15
B3a | Between 321 LL and 2309 LL 15
Bib d'(x)<0;0.32 <x<2.31 ; and d is decreasing therefore d(2.31)< d(x)< d(0.32). {
Thus the demand is between 1080 and 14973 toys.
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I- (5 points)

1) Solve the following system of equations:

X+y =90 000
0.9x+0.8y =76 000

2) A uniform consists of a shirt and a pant. This uniform is sold for 90 000 LL.
During the sale period, the price of the shirt is decreased by 10 % and that of the pant is

decreased by 20 %. The new price of the uniform is then 76 000 LL.

a- Show that the previous text is modeled by the system of equations given above.
b- Determine the price of the shirt and that of the pant before the sale period.

3) a- What is the price of the shirt and that of the pant during the sale period?
b- If Walid has 270 000 LI, what is the greatest number of uniforms that he can buy during

the sale period? Justify.

II- (5 points)
In a school there are 200 students in the secondary division. These students are
distributed as shown in the following table:

1™ year 2" year 3" year Total
Girls 22 35 21 78
Boys 46 36 40 122
Total 68 71 61 200

1) A student is randomly selected from these 200 students.
Calculate the probability of each of the following events:

A: «the selected student is a boy in the 1% year secondary »;
B: « the selected student is a boy knowing that he is in the 2" year secondary »;

C: « The selected student is in the 3™ year secondary or he is a boy».
2) The selected student is not from the 1" year secondary. Calculate the probability that this
student is a girl.

3) The names of these 200 students are written on cards and placed in a box. Two cards are
randomly selected from this box one after another without replacement. Calculate the
probability that these two cards have the names of two students in the A year secondary.
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I1I- (10 points)

The following table represents the variation of a function f. Denote by (C) the representative

curve of f in an orthonormal system (O;f,]) :

X |- -1 1 3 + o0

f'(x) + 0 - - 0 +

£(x) /4\ °°\ /'*°°
- - 0D 4

1) a- Determine the domain of definition of f .

b- Determine lin} f(x) and lin’llf (x). Deduce an equation of an asymptote (d) to (C).
x<1 x>1

¢- Determine lim f(x) and lim f(x).

2) a- Determinef(—1)and f'(3).

b- What is the sign of £'(4)? Justify your answer.
3) Solve each of the following inequalities:

a- f(x)<1.

b- f'(x)>0.
4) Compare f(1.5) and f(2). Justify your answer.

b
5) The function fis defined as f(x)=x-1 +—1 .
X —

a- Calculate b.
b- Prove that the straight line (D) with equationy = X —1 is an asymptote to (C).
6) Verify that £'(0)=—3 , then write an equation of (T), the tangent to (C) at the point with

abscissa 0.

7) Draw (d), (D), (T) and (C).
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Q1 Correction Note
1 x =40000 and y = 50000 1
2a [x+y=90000 ; (1-0Lx+(1-02)y=76000 1 1/2
7h the initial price of a shirt is 40000 LL ; 1 /
the initial price of a pant 1s 50000 LL. 2
3a During the sales: the price of a shirt is 40000x0.9=36000 LL ; 1
the price of a pant is 50000x0.8 = 40000 L1..
The price of a uniform is : 36000 + 40000 = 76000 L.I,
3b | 270 000 + 76 000 =3.55 1
Walid can buy 3 uniforms. 270000 > (3x76000 = 218000 1.1 )
QI1 Correction Note
_ 46 _ ] — _ 36 _ 122+61-40 _ 143 _
1 | P(4) = — 0.23; P(B) =P(G/25) = — P(C) = e et 0.715 3
F FN1s 56 14
15 p(1S) 132 33
(th ——— ) 61 60 3660 183
= — N — o —
3 | p (the names of 2 students in 3rd year 200 < 199 — 39800 — 1990 1
QIII Correction Note
la |D=]—o0o0;1[U]1;+oo] 1/,)
b II]I%} F(x)=+o0 IXIL? f(x)=—00 x = 1 vertical asymptote 3 /4
—D=4; f(3)=0
e |JCD 73 1,
2b | f'(4) < Osince ['(x) < 0 forx €]3;4+o0] 1/2
f(x) <1 whenx € |1; +oo|
1
3
ff(x) >0 whenx € ]—1; 1[U ]1;3][ 1
a f(4) > f(5) since f is decreasing over | 3; 4+ [ i
52 | f(—=1)=4 sob=-4 1
. . —4 . ;
3b i11:1}:12[]‘(3:) —(—x+D)]= jhjnfliﬁ =0 Hencey = —x + 1is an oblique asymptote to (C). 3/4
4
fx)=-1-
S¢ (x-1? 1
F©O)=-5.
6 |¥y=/"(0)x-0)+f(0)soy= -5x+5 1/

1 199




Ol Jl &= 85U

1 1/2

200 |



dalall polsll ¢ 1% - Lalal) Bl algadl Sblowal

Lalall ¥ 1Y aladid g0 dealadl 4 AN Balgddt clilarial (Al aalatilig A 10 3 ) 3
Yoyy olaia vy ouli dalal o glatl ;g B oy At dalall 4 ppaalt
dtan 1 cliataY) 5 it
s ot il ) Bala B Al G 3 Jilasall 230

To el a )l Baall

UL sy o e glaall o)) AT ol Ana Bl ALE e Al A Jlaxiuly prasss - 14BN
(Rl 88l sl sl it i of A 5 50 ) sty (o3 a0 ALY i sl adaan: -

I- (2 points)

In the table below, only one among the proposed answers to each question is correct.
Write the number of each question and give, with justification, the answer that corresponds
to it.

Answers

Questions

f is the function defined over

1 . 2x | 2 . 2X
1 }_EE[ as f(x) = et arcsinz—X arcsin2x Earcsm? Earcsm_
2’2 J25—4x? 5

An antiderivative of f is:

2x
If T(x)= [ ¥1+3mn” tdt
1

with x > 0, then T’(EJ =
2

z and z' are two complex
numbers.

=
3| 1222 1W1thz¢2i, 1 = \/g 2

1Z+2 3

then |Z'| =

In the complex plane referred
to an orthonormal system,

M and M' are two points with

: ; ; . right
4 | respective non-zero affixes z right isosceles equilateral | H5
and.z" isosceles

If z’ﬁ:(l—i)z,then
triangle OMM' is:
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I1- (2.5 points)

In the space referred to a direct orthonormal system (O;T,],lz) , consider the following points:

A(:-1:2.,B1;1:3)andE(-1:4; %).

Let (P) be the plane with equation 2x+y+2z-5=0.

Let (A) be the perpendicular bisector of [AB] in (P).
1) Verify that the points A and B are in the plane (P).

2) a- Verify that \7(1 ek 2) is a direction vector to (A).
b- Write a system of parametric equations of the line (A).
3) Let I be a point on (A) such that x, > 0.

Consider, in the plane (P), the circle (C) with center I and radius 3 that is tangent to (AB).
a- Determine the coordinates of L

b- Verify that E is on the cirele (C).

x=2t-1
4) Denote by (D) the line defined as { y=4t+4 wheret € R.
3
z=—4t+—
2

Show that the line (D) is tangent to the circle (C) at E.

III- (2.5 points)

Consider two urns U; and U,.

U; contains two red balls and one green ball.

U, contains four red balls and three green balls.

Each red ball holds the number 1 and each green ball holds the number —1.

One ball is randomly selected from Uj.
s If'this ball is red, then one ball is randomly selected from U,. (Hernce, we get two
balls)
s Ifitis green, then two balls are randomly and simultaneously selected from Us.
(Hence, we get three balls)

Consider the following events :
Ri: « One red ball is selected from U; »
Ry « One red ball is selected from U, »
D: « The selected balls have the same color».

1) Calculate the probability P(R; m R»).
- 4
2) Verify thatP(D)=— .
) i ( ) 5

3) Let 8 be the sum of numbers on the selected balls.
a- Verify that the possible values of Sare:-3:-1:0;1;2.
b- Calculate P(S < 0).
¢- Knowing that § < 0, calculate the probability that the selected balls don’t have the

same color.
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IV- (3 points)
In the plane referred to an orthonormal system (O;T,j) , consider the point E(2;0) and the two
variable points M(m; 0) and N(0;n) such that OM=EN with m and n being two real

numbers (m < —2orm = 2). Let Pbe the point defined as ﬁ:%m.

Part A
1) Verify that m? =n®+4.
2) a- Find the coordinates of P in terms of m and n.
b- Show that P moves on the hyperbola (H) with equation 4x* —y* =4.
3) Denote by A and A'the vertices of (H), and by Fand F its foci.
a- Find the coordinates of A, A, Fand F' (x, =0 and x5 = 0).

b- Write the equations of the asymptotes of (H) and draw (H).

Part B
Let (E) be the ellipse so that A, A' and B(0;4) are three of its vertices.

1) Draw (E) in the system (O;T,j).
2) Thetangent at B to (E) intersects (H) at L withx; =0.

a- Show that OFLB is a rectangle.
b- Calculate the area of the region interior to quadrilateral OALB and exterior to (E).

3) Let G be the point defined as OG :%a:. Show that the line (L.G) is tangent to (H).

V- (3 points) E K
In the figure to the right:
e DICE and JIKF are two direct squares with centers G
and E respectively.
e A isthe symmetric of C with respect to 1. E C
e O isthe symmetric of E with respect to D. e
Let S be the direct plane similitude that maps A onto I and I onto E. .
Part A ] =
1) a- Show that the ratio of S is equal to \E and that g is an
angle of S.
b- Determine S{C). 0 A

2) a- Sof is a similitude. Find an angle of S<8 and calculate its ratio.
b- Find ScS(A) and deduce that O is the center of S.

3) The two straight lines (OC) and (AD) intersect at L.
Let L' =S(L).
Prove that the three points I, D and L are collinear.

Part B
The plane is referred to a direct orthonormal system (O; DA ,O]j).

1) Write the complex form of S and determine the affix of G' such that G'= S(G).

2) Let (T) be the ellipse with center I. The points O and G are two of its vertices.
Denote by (T") be the image of (T) under 8. Write an equation of (T").
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VI- (7 points)
Part A

X

Consider the differential equation (E):y' +y=2-e7*.
Let y=z+2-—xe *.
1) Form the differential equation (E') satisfied by z.
2) Find the particular solution of (E) whose representative curve in an orthonormal system
passes through the point A( -2 ; 2).
Part B

Consider the function f defined on R as f(Xx)=2-(x+2)e". Denote by (C) its
representative curve in an orthonormal system (O; i, ])

1) a- Determine lim f(x).
X——w®

b- Determine lim f(x). Deduce an asymptote (d) to (C).

Ko+
2) a- Calculate f'(x), and set up the table of variations of f.
b- Show that the equation f(x) = 0 has two roots o and 0.
Verify that —-1.6<a<-1.5.
3) a- Show that (C) has an inflection point whose coordinates are to be determined.
b- Write an equation of (A), the tangent to (C) at its inflection point.
4) Let (d') be the line with equation v =-x.
a- Verify that f(x)+x=(x +2)(1 —e"X) .

b- Study, according to the values of x, the relative positions of (d') and (C).
5) Draw (d), (A), (d") and (C).
6) a- Use the differential equation (E) to find an antiderivative of f.
b- Deduce the area of the region bounded by (C), (d) and the two lines with
equations x = d and x = 0.
7) Let g be the function defined as g(x) = In(—x — f(x)).

Determine the domain of definition of g
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QI Answers M

dx 1 dx 1 s
1 _[ =—j = —arcsin — c 1
N25-4x 57 J1-(2x/5)

) T'(x):z,/1+3(1n2x)2 ;T'(%):Z\h+3(lne)2 =S = d 1
z—2i] [2-2i|
3 | 12)=[ =r =1 a 1
d iz+2| [iz+2]
4 | Z —¢ 4 ; then triangle OMM” is isosceles at O b 1
%

QI1 Answers M
1 2xA+yA+ZZA—5:0and2xB+yB+ZzB—5:O 0.5
2a | V.AB=0and V-Np =0 So ABAN://V 1

. x=k
2b | J(0;0; E) midpoint of [AB]; (A){y=2k where k € R 0.5
Z=—2k+§
z
3a |T=3:P=9;K+4k+4k=9;k= il;k—lsincex1>0;thenl(1;2;%) 1
3p |2%e+ye+22e-5=0,80E e (P) ; [E'=4+4+1=9,IE=3=R 1
3 3 .
o 2t—1=-1:4+4=4;-4t+ 3 = 3 gives t=10, then E € (D).
4 |® Vo-IE=0 then (D)L (IE) 1

o 2(2t-1) + (4t + 4) + 2(-4t + %)_5 =0, s0 (D) = (P)

Thus (D) is tangent to (C) at E.
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QII11 Answers M
2 4 8
I | PRimRs) =S e 1
RiNR) = 7=
8 1 C! 3 - 4
P(D)=P(R; "Ry) +P(VN2V)= —+-x—2== then P{D]==
2 | PO)=P®i (Ry) +P(VN2V)= Srci = then P(D) 1
3a [3(V.2V);-1(Vand(R_V)); 0 (R;and V); 1(V_2R); 2 (R; and R,) 1
P(S<0)=P(S=-3)+P(S=—1)=P(V, 2V)+P(V, (R V)) =
B |1L,G 1435 :
RN
P(D(S<0)) :
~(S< P(S=-1) oy
3c ([y O) - ( ):ﬂ:ﬂ i
S< P(S<0) P(S<0) S5 5
21
QIV Answers M
Al EN? =OQFE? +ON? then m® =4+n°
0.5
A2a P(E;n] 0.5
g
A2b =2xandn=y thus 4x°—y*=4or X2—§:1 0.5
A3a | A(l;0)and A'(—1,0) ; F/5:0) and F(—/5,0) 0.5
A3b | Asymptotes: y=2x and y=-2x. Drawing of (H) 1
Tangent at B: y=4. B1
4% =16+4=20; x=+5 ;L(x/5;4);
B2a | Xg =X ; 0.5
BL =OF and BOF=90"S0 OFLB isa
rectangle.
Areaof OALB = %25)“ —2(1++5)
Bt | Area= | 1
2(1+J§)—2Area of (E) =2(1++/5)—n 0.5
units of area
G[g;o} L5
slope of (GL)=+5 ; 4x°=y*+4
B3 dx 1
So 8x=2yy and y'=——.
y
yL:—4f:J§:slope of (GL).
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Qv Answers M
S A bl
I —-E
Ala 0.5
IE IE (e ()
Nt V2. Angle of S - (AI,IE) _(IC,IE) ==
S(C) =F since C is the symmetric of A with respect to I then S(C) is the
Alb ; : 0.5
symmetric of I of with respectto E.
A2a | SoS is a similitude with ratio 2 and angle g 0.5
U+
ngp, | S9S(A) =8 (D =F, and we have OF =2 0A; (OA,OE) =3 15
therefore O is the center of SoS, hence O is the center of 8.
3 S(A) =1 then S((AD)) is a line passing through I making an angle g with (AD), N
then it is line (ID). L. e(AD),thus S(I.)=1"'e (D).
z'=az +b, S has O as a center, thenb =0, thus z" = a z.
Bl a:ﬁelzzlﬁ;thusz':(l-l—i)z. 1
z —l+§i then z. =(1+1) l+§i =—1+2i
il N e 22 '
(T) has I as a center and O and G as vertices; then (T") has S(I) = E as a center
and S(O) = O and S(G) = G~ as vertices.
B2 | Therefore, the focal axis of (T") is (OE) // to the axis of ordinates, E (0 ; 2), 1
2
a=O0FE =2andb=EG’ = 1. Thus, an equation of (T")is x* +% =1.
QVI Answers Note
Al [yiy=2-e*,y=z42-xe™; V=2-(6*—xe¥); (E):Z+z=0 0.5
The general solution of (E”) is: z=ke ™ ; the general solution of (E) is:
o |y =ké ¥ +2—xe*. y(-2)=(k + 2)e*+2 =2, thenk =—2. ;
fixy=2-(x+2)™
The particular solution of (E) is: y(—2)=2, then k=-2 ; thus, y=2—-(x+2)
hm f(x)=+
Bia, || 0 TEx)=ter 0.5
lim f(x)=2: (d): y=2 horizontal tote.
Blb ngoo (x) : (d): y=2 horizontal asymptote 1
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f'(x)=(x+De™
— -1 +00
X
B2a 1
f7(x) — 0 +
+o0 D)
2—g[]-4,%
On | —oo , -1[ : fis continuous and strictly decreasing from +oo to —0.7, then the
B2b | equation f(x) = 0 has one unique solution o € | —oc , -1] and 1.5
f(-1.6)xf(-1.5)=0.0187x (—0.24) <0, then -1.6 <a <-1.5. Moreover f(0)=0.
f"x)= € "xX+D)+e™ =—xe™
B3a | £"(x) =0 for x = 0 and changes its sign from positive to negative, then O(0,0) is 1
an inflection point of (C).

B3b | f'(MH=1:y—-0=1(x—0) : (A):y=xI1s tangent to (C). 0.5
Bda | f{(x)+x=2—-(x+2)¢  +x=(x+2)(1-¢™). 0.5
X —© -2 0 +o0

X+2 - 0 + +
1-¢™ - - 0
B4b - + L5
f(x) +x -+ 0 — 0 -+
) 1s (C) cuts (C)is (C) cuts (C)1is
position | above (d) (d) below (d") (d")in above (d")
(-2:2) ©;0)
. f(® o .
lim —— =—o00 asymptotic direction parallel to y’y.
X0 X
B5 1.5
f'X+fx)=2-¢"  fx)=2-e"-f'x) ; If(x)dx =2x+e " —f(x)+c, then
B6a 1
an antiderivative of fis 2x+e " —2+(x+2)e * =2x-2+(x+3)e ™.
0 X2 (12
B6b | A= j [x—F(x)]dx :—7—2X+2—(X+3)e*]3 :—3+7+2a+(a+ 3)e ® units of area. | 1.3
B7 | x—f(xX)>0; x+f(x) <0; Using part B-4-b, -2 <x <0 OR graphically. 1
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I- (4 points)

In the space referred to a direct orthonormal system (O;_i‘, _j, 1—(), consider the points
x=t

A(3: 1; 0), B(2; 0; 1) and S(3;—1;—2). Denote by (d) the line defined as: <y =t+1 ; telR.
z=—1

1) a- Verify that the point A is not on (d) and that the two lines (AB) and (d) are parallel.
b- Show that v + z — 1 = 0 is an equation of the plane (P) determined by (AB) and (d).
2) a- Prove that A is the orthogonal projection of the point S on the plane (P).
b- Denote by S’ the symmetric of S with respect to (P). Calculate the area of the triangle BSS'.
3) Consider in the plane (P) the circle (C) with center A and radius 3.
The line (d) intersects the cirele (C) in two points E and F.
a- Find the coordinates of E and F.

b- Write a system of parametric equations of a bisector of the angle EAF.

II- (4 points)
A bag U contains nine balls:
s three red balls numbered 0
¢ two green balls numbered 1
s four blue balls numbered 2.
Part A
Three balls are randomly and simultancously selected from this bag.
Consider the following events:
M: « the three selected balls have the same color »;
N: « the product of numbers on the three selected balls is equal to zero ».

1) Calculate P(M), the probability of the event M.

2) a- Veritythat P(N)= ;

b- Calculate P(M mN) and verify that P(M AN)= % :

3) Knowing that the three selected balls don't have the same color, calculate the probability that
the product of numbers on these three balls is equal to zero.

Part B
In this part, one ball is randomly selected from the bag U.

This ball is not replaced back in U.

e [If the selected ball is numbered 0, then two balls are randomly and simultaneously
selected from U. (e getf then 3 balls)

e [If the selected ball is not numbered 0, then one ball is randomly selected from U.
(We get then 2 balls.)

Calculate the probability that the sum of numbers on the selected balls is 3.
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III- (4 points)
In the complex plane referred to a direct orthonormal system (O; u, V) , consider the points A, B,

—z17 . .
with z#1 .

M and M' with respective affixes i, —2i, z and z, suchthat z'= -
Z—1

1) a- Prove that(z'+21)z—1) is a real number.

b- Deduce that AMxBM'=2.
¢- If M moves on the circle with center A and radius 3, show that M' moves on a circle with
center and radius to be determined.
2) In the case where z' =2i, write z in exponential form.
3) Letz=xt+iyandz' =x' + 1y where x,y, X' and y' are real numbers.

- 5,
a- Show that x'=2—xz and y':Lyzy).
X’ +(y-1) x’+(y-1)

b- If AM =2, prove that x = x'.
IV- (8 points)
Consider the function f defined on [ as f(x) = (1— X)ex +2.
Denote by (C) its representative curve in an orthonormal system (O;T,I).

1) a- Determine lim f(x) Deduce an asymptote (d) to (C)

X—y—a0

b- Determine lim f(x) , then calculate f(l) and f(2).

X—>+tc0

2) a- Verify that £ ’(x) =-xe" and set up the table of variations of the function f .
b- Prove that the curve (C) has an inflection point I whose coordinates should be determined.
3) Draw (d)and (C)
4) Denote by (A) the line with equation y =2x.
a- Verify that f (X) =2%X = (eX +2)(1 —x). Study, according to the values of x, the relative
positions of (C) and (A)
b- Find an antiderivative F of the function f .

¢- Draw (A) , then calculate the area of the region bounded by the curve (C) , the y-axis and
the line (A).
5) Let ghbe the function given as g(x)=1n [f(x) —21 :
Denote by (G3) the representative curve of g in the system (O;T, I)
a- Verify that the domain of definition of g is ]—oo ;1[ :

b- Is there a point on (G) where the tangent to (G) is parallel to the line (A) ? Justify.
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Q.1 Answers 4 pts
La 3=tand 1=t + 1thent=3 andt =0 which is impossible, thus A & (d). 3,
| AB(=1; =1; 1)==V(1; 1; —1) thus (AB)// (d). !
Lb AeE@®:1+0-1=0,0=0. Be®:0+1-1=0,0=0. y
Tl @it (=)-1=0,0=0. :
2a |Ae(P)and E(O ; —2; —2)==2npy(0; 1; 1) thus (AS) L (P)at A ¥
2.b | Area(BSS') =2.Area(BSA) = 2.% AB.AS =3 x2v2 = 2+/6 square units. 1
3a Ee(d)thus E{t;t+1; —t). AE=3,t—3)" +t +(—t) =9thent=0and t=2. 1
) Thus. E(0:1:0)and F(2 .3 ;—=2)
AE = AF = radius, then AEF isosceles at A.
Let I be the midpoint of [EF] then I(1 ;2 ; —1). Kf(—Z : 1;—1)1s a directing
veetor of the bisector. Hence, x==2k+3,y=k+1,z=-k (k € R).
3.b | Another method : 1
AE=AF=3then W=AE + AF isa directing vector of a bisector.
AE(=3:0:0)and AF(—1: 2 ; —2) then W(—4: 2; =2).
Hence, x=—4k'+3, y=2k'+ 1,z = =2k' (k' € R).
Q.II Answers 4 pts
G € &
Al = —= = %
FM) 0s 3 3 84 ’
B — . G _d8 ;
Ala P(N)—I—P(N)—l—Cg =1 Y
g i _ 16 1 _3
A2b | PMNN)==—5=—.P(MnN)=P(N) — PMNN)=———=~- 1
Cg 84 21 84 4
B 63
P(MNN) 3z 63
A3 ey SN - 1
B, P(M) 1-= 79
84
P(S = 3)=P(RN(G and B)) + P(BN(G)) + P(GN(B))
B ¢l Cxci ¢ ¢ ¢ ¢} 20 1
G @ arar el o &
Q.11 Answers 4 pts
; 5 —2i . ; 2 ;
l.a (Z'+21)(Z—1)=( 1%+21)(z—1)=—_(z—1)=2 Y
zZ—i Z—i
1L.b | AM.BM =|z—i|[z'+2i|=2 v
: 2
AM=3,|z —1| =3, then BM'= 3 Thus, M' varies on the circle with center B and
1.c Y
radius 2
3
L
. —2i 1. 1 15
2 | 2i="2Zthenz=—i=—e2. Y
Z-1 2
iy BOHY) 2y (F2y+2)(-x-i(loy))
i—x—iy -—x+i(l-y) X2+(y—1)2 3
3.a T
o 2 L =2(x*+y’-y)
X +(y-1) ’ x2+(y—1)2
3b |IFAM= 2 thenx® +(y-1) =2 so, x'=x. ¥
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Q.IV Answers 8 pts
1.a XHrpmf(x) :Xl_i)r_nm(eX —xe* 4+ 2) = 2. Thus, y = 2is an asymptote to (C) at —oo. 1,
1b | lim f)=+o0. (1)=2,f2)=2 - e =—5.33. Y,

f'(x) = —xe*¥
X —00 0 +oo
20 | L&) i (3) = 1
R
2 f”"(x) = —(x + 1)e* vanishes and changes sign at x = —1. Y
) Thus, [(—1; 2e™! + 2) is an inflection point. !
y 8
(C)
3 N 1
X' =3 ) A o 2 X
,1 E
yl
f(x) = 2x=(1—x)e*+ 2 - 2x = (1 —x)(e* + 2).
X —o0 -1 + o0
4.a fi(x) - 2x + 0 — 1
Position (C) is above (d) (C)and (d)ntersdot (C) is below (d)
at(—1;2)

4.b ]f(x)dx =(2-x)e*+2x+c 1
d4.c | Laire= fol[f(x) —2x]dx = (e — Du* Y
Sa [f(x) —2>0thenx €] —o0;1] ¥

f’
5b | gx) =2, f(x)()i)z =2,x=2rejected since 2 & | — oo; 1J. ¥
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