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Exercise Whole | Part Questions Domain | Mark
) During prophase of mitosis, each chromosome is of A )
one chromatid
5 The homologous chromosomes separate during A )
1 anaphase of mitosis.
Cellular division | 5 pts 3 At the end of mitosis, a mother cell gives four daughter A )
(True or Wrong) cells.
4 | Meiosis II is a reductional division. A 1
s De-condensation of chromosomes takes place during A )
prophase of mitosis.
1 Pick out from the adjacent document: The color of B v,
blood entering the lungs.
12 Pick out from the adjacent document: The color of B "
blood leaving the lungs.
1 Compare the composition of the inhaled air to that of B )
2 the exhaled air in oxygen gas and carbon dioxide.
Respiratory gas 5pts | 2-2 | What do you conclude? B Ya
exchange Show, by referring to the adjacent document, that the
3 | blood leaving the lungs is enriched in oxygen gas and B 1%
impoverished in carbon dioxide.
Draw out the direction of the passage of oxygen
4 | gas and that of carbon dioxide at the level of the B 1
pulmonary alveoli.
1 | Pose the problem at the origin of this experiment. %
2-1 | Pick out from the text: the constituents of sucrose. Va
55 Pick out from the text: the specific enzyme for the B v
3 digestion of sucrose
Digestion of 5 pts 3 Draw a table showing the conditions of this D )
sucrose experiment.
4-1 | Analyze the obtained results. B 1
i What do you conclude concerning the action of B "
brewer's yeast on sucrose?
1 [ Specify the dominant allele and the recessive one. A 1
2 | Designate by symbols the corresponding alleles A Y
Transm‘ilssion of 3 Make a factorial analysis to verify the results of cross A 5
an Autosomal > pes A
Hereditary Trait il Write the genotype of each parent in cross B. Justify A L
the answer.
4-2 | Name cross B. A Y
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Classification of questions among domains and distribution of grades

% of
Percentile Attained
mark

Missing ( %)
Mean
Median
Mod
Std. Devi
Skewness
Std. Er
of Skewness

25|50 | 75| 0 |Full

Ex
Whole Mark (pts)
Part
Question
Dom
Full Mark (pts)

During prophase of mitosis, each | ,

1 X X 1 2.1 | .8269 | 1.0000 | 1.00 | .36621 | 1.726 | .010 | 1.0 | 1.0 | 1.0 | 15.2 | 79.2
chromosome is of one chromatid
The homologous chromosomes

2 | separate during anaphase of A 1 4,6 | .2173 | 0.0000 | 0.00 | .40897 | 1.370 | .010 | 0.0 [ 0.0 | 0.0 |74.2*| 20.2*
mitosis.

3 | At the end of mitosis, a mother | s |1 | 56 | 9000 | 1.0000 | 1.00 | 28525 | -2.657 | 010 | 1.0 | 1.0 | 1.0 | 81 | 86

cell gives four daughter cells.

4 | Meiosis II is a reductional division. | A 1 5.6 | .7749 | 1.0000 | 1.00 | .40989 | -1.316 | .011 | 1.0 | 1.0 | 1.0 |20.1*| 71.9*

De-condensation of chromosomes
5 | takes place during prophase of Al 1 9.1 | .3245 | 0.0000 | 0.00 | .46438 | .749 | .011 | 0.0 | 0.0 | 1.0 | 60.8* | 28.9%
mitosis.

1- Cellular Division
5 pts

Part 2: Cumulative percentage of students who got 0.5 pt is 78.8 %. This means 78.8 % of them got 0.5 and below.
Part 4: Cumulative percentage of students who got 0.5 pt is 23.8 %. This means 23.8 % of them got 0.5 and below.
Part 5: Cumulative percentage of students who got 0.5 pt is 68.8 %. This means 68.8 % of them got 0.5 and below.

Pick out from the adjacent

1-1 | document: The color of B| 05| .3 |.4862 | .5000 | .50 |.07415|-5674| .010 | 5 | 5| 5 | 1.8 | 96
blood entering the lungs.

1 1-2.

Pick out from the adjacent
1-2 | document: The color of B| 05 4 | 4864 | .5000 | .50 |.07352|-5.697 | .010 | .5 .5 .5 1.7 | 959
blood leaving the lungs.

Compare the composition of
the inhaled air to that of the

2-1 . B 1 1.2 | .7755 | 1.0000 | 1.00 | .39968 | -1.335| .010 | .75 | 1.0 | 1.0 | 19,5 | 72.8
exhaled air in oxygen gas
go 2 and carbon dioxide.
<
'§ 2-2 | What do you conclude? B | 05 | 4.6 | .1556 | 0.0000 | 0.00 | .22335 | .814 | .010 | 0.0 | 0.0 5 | 629 | 26.9
s
g Show, by referring to the
2 4 adjacent document, that
sl 3 |thebloodleavingthelungs | g1 ) 5| 75 | 8307 | 1.0000 | 1.50 | 60212 | -169 | .011 | 250 1.00| 1.50| 22.9 | 31.5
= is enriched in oxygen gas
= and impoverished in carbon
2 dioxide.
4
& Draw out the direction of

the passage of oxygen gas
4 and that of carbon dioxide B 1 22 | .3255 | 0.0000 | 0.00 |.43631 | .713 | .012 [ 0.00|0.00| .75 | 48.1 | 19.2
at the level of the pulmonary
alveoli.

Part 2-1: Cumulative percentage of students who got 0.5 pt is 23 %. This means 23 % of them got 0.5 and below.

Part 2-2: Cumulative percentage of students who got 0.25 pt is 74.8 %. This means 74.8 % of them got 0.25 and below.

Part 3: Cumulative percentage of students who got 0.75 pt is 47.7 %. This means 78.8 % of them got 0.75 and below. Also, 14.8 % got 0.5 pt
and 13.3 % got 1pt

Part 4: Cumulative percentage of students who got 0.5 pt is 69.5 %. This means 69.5 % of them got 0.5 and below. 22 % did not answer this
question.
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3 — % of
2 S — - 21 p il ANl
s g = 2 - g g 2 =9 ercentile ttaine
# S| & = § é ol 5 B A £ |H= mark
M=) A 5 Al S % > g = g E =2
K & 2 p > X2 | AD
] == g w 195} z.s
§ i 25|50 | 75| 0 |Full
| |Pose the problem at the B |075] 63 0.00 [0.75 | 0.75 | 38.3 | 48
origin of this experiment.
2.1 |FPickout from the text:the | g | o5 | )5 | 4669 | 5000 | .50 |.12118 | -3.483 | .010 |0.50|0.50 [ 050 | 5.1 | 91.4
constituents of sucrose.
2 Pick out from the text: the
2-2 | specific enzyme for the B | 0.25 2 2192 | .2500 .25 1.08212 | -2.295 | .010 | .25 | .25 | .25 12 86
9 digestion of sucrose
8 Draw a table showing
3 3 the conditions of this D 2 7.5 | 1.2931 | 1.5000 | 2.00 | .70772 | -.800 | .011 | .75 | 1.50 | 2.00 | 14.9 | 234
Sl w experiment.
&
=| A
-S 0 4-1 | Analyze the obtained results. | B 1 9,3 | 4166 | .5000 .50 |.28592 | .229 011 | .25 | .50 | .50 | 18.3 8,2
A 4 What do you conclude
Ny 4-2 | concerning the action of B | 05 |16.4 | .3089 | .5000 .50 |.23391 | -.484 | .011 | 0.0 | .50 | .50 | 29,1 | 48.8
brewer's yeast on sucrose?

Part 1: Cumulative percentage of students who got 0.5 pt is 48.8 %. This means 48.8 % of them got 0.5 and below. Cumulative percentage
of students who got 0.25 pt is 41.9 %. This means 41.9 % of them got 0.25 and below.

Part 3: Cumulative percentage of students who got 1 pt is 32 %. This means 32 % of them got 1 and below.

Part 4-1: Cumulative percentage of students who got 0.5 pt is 83.1 %. This means 83.1 % of them got 0.5 and below. Cumulative percentage
of students who got 0.25 pt is 38.3 %. This means 38.3 % of them got 0.25 and below.

Part 4-2 Cumulative percentage of students who got 0.25 pt is 41.7 %. This means 41.7 % of them got 0.25 and below.

Part 1: Cumulative percentage of students who got 0.5 pt is 60 %. This means 60 % of them got 0.5 and below.
Part 2: Cumulative percentage of students who got 0.25 pt is 18.9 %. This means 18.9 % of them got 0.25 and below.
Part 3: Cumulative percentage of students who got 1 pt is 35.6 %. This means 35.6 % of them got 1 and below.

Part 4-1: Cumulative percentage of students who got 0.5 pt is 69.2 %. This means 69.2 % of them got 0.5 and below. Cumulative percentage
of students who got 0.25 pt is 50 % This means 50 % of them got 0.25 and below.

Part 4-2: only 28.4 % solve it correctly

E 1 2§§°t‘}flye trlfcedsfs’;‘,‘e‘tar’l‘; allele | x| 1 | 36 | .5701 | 5000 | 50 | 25741 | 532 | 010 | 50 | 50 | .75 | 94 | 102
I_‘ .

>~ .

g 2 3i?§sg§§£§;Y$512£Sthe Al 05|53 .4208 | 5000 | 50 |.17175 | -1.861 | .011 | 50 | .50 | .50 | 12.1 | 76.8
i . ;

e 3 Make a factorial analysis to |, | | g1 |1 3709|1750 | 2.00 | 78501 | -.680 | .011 | 50 |1.75|2.00 | 14.7 | 41.3
- verify the results of cross A.

<

§ Write the genotype of each

2| o 4-1 | parent in cross B. A | 125|163 | 4568 | .5000 |0.00 | .41832 | .571 | .011 |0.00| .50 | .75 | 24,4 | 8.9
gl 2|4 X

E1 Justify the answer.

g 4-2 | Name cross B. A | 025|257 .0971 | 0.0000 | 0.00 | .12185 | .458 | .012 |0.00|0.00 | .25 | 45.4 | 28.4
S

[}
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Exercise Part Questions Domain | Mark
Mark
) Draw out the consequence of the formation of atheroma plaque B )
on blood circulation
2 | Justify the following statement: LDL is a “bad cholesterol” A 1
! 7 pts 3 | Draw a table representing the results of document 2. D 2
4-1 | Analyze the obtained results. B 1
4-2 | Derive a conclusion. B Y
5 Suggest two actions that the government would take to prevent A 1y
the atherosclerosis development in the population. ’
1 | Specity the threshold intensity of fiber F1. A 1%
) Show that the nerve message at the level of fiber F1 is coded by B 5
frequency of action potential and not by amplitude.
2 7 pts 5 Indicate if synapse S is excitatory or inhibitory. Justify the A 1 v
answer. ’
4 List the steps of the transmission of the nerve message at the A 5
level of the synapse.
1-1 | Analyze document 1 1
1-2 | Draw out a symptom associated with this disease. Y
5 Formulate a hypothesis which explains the origin of this B )
disease.
3 6 pts Indicate, by referring to document 2, the food which is the
3 | richest in each of these components: proteins, carbohydrates B 2%
and lipids. Justify your answer.
4 Explain the variation of the body mass of infant (K) post A 1%
weaning. )
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Table 2: Classification of questions among domains and distribution of grades

6 > % of
= £l g | Percentile | Attained
=] e i A ercentile ttaine
=i £ gl % | %l s Sl =] 2 $ |58 K
& S <) 2 3| 5| ¥ 8 s I} A s = 2 izt
o & 3 Al S| 2| 2| 2| 2] 2| & |3
0 & & % 7
2 3| = Tl
g = 25 (50| 75 | 0 |Full
Draw out the consequence of the
1 | formation of atheroma plaqueon | B | 1 3.3 | .1490 | 0.0000 | 0.00 | .34276 | 1.966 | .057 | 0.0 | 0.0 [ 0.0 |80.4* | 12.4*
blood circulation.
Justify the following statement: " "
2 LDL is a "bad cholesterol” A 1 8.3 | .1795 | 0.0000 | 0.00 |.29125| 1.383 | .058 | 0.0 | 0.0 5 [62.5%] 3.5
Draw a table representing the
3 D 2 0.6 |1.8929 | 2.0000 | 2.00 | .27936 | -4.813 | .056 | 1.75| 2.0 | 2.0 1.3 | 73.6
results of document 2.
w
§ 4-1 | Analyze the obtained results. | B 1 1.9 | .7095 | .8750 | 1.00 | .34513 | -.863 | .056 | 0.5 |.875| 1.0 | 11.9 | 49.0
L
= 4
é ‘a 4-2 | Derive a conclusion. B | 05 | 42 | .2534 | 2500 | .50 |.21538 | -.026 | .057 | 0.0 | 0.25| 0.5 |[34.9*|36.2*
Q o~
g Suggest two actions that the
; 5 |government would take to prevent |, | ;5| 1551 7791 | 7500 | 1.50 | 62230 | -.071 | 061 | 0.0 [0.75| 1.5 |27.5¢| 309+
“ the atherosclerosis development in
the population.
Part 1: Cumulative percentage of students who got 0.5 pt is 86.5 %. This means 86.5 % of them got 0.5 and below.83.6 % got 0.25 and below.
Part 2: Cumulative percentage of students who got 0.5 pt is 90 %. This means 90 % of them got 0.5 and below.73.9 % got 0.25 and below.
Part 4.2: Cumulative percentage of students who got 0.25 pt is 62.2 %. This means 62.2 % of them got 0.25 and below.
Part 5: Cumulative percentage of students who got 0.75 pt is 63.3 %. This means 63.3 % of them got 0.75 and below.32.5 % got 0.25 and
below.
1 |Specify the threshold A| 15|70 |.4777 | 5000 | .00 |.50097 | 976 | .058 [ 0.0 | .5 | .5 |29.8*|11.8*
intensity of fiber F1.
Show that the nerve message
at the level of fiber F1 is
2 coded by frequency of B 2 16.5 | .4194 | .0000 | .00 |.65669 | 1.363 | .061 | 0.0 | 0.0 1.0 [53.1%| 7.1*
action potential and not by
o amplitude.
ao Indicate if synapse S is
$ " 3 excitatory or inhibitory. A| 15 | 61 |.7624 | .7500 | .75 |.37720| -.059 | .058 | .75 | .75 | .75 | 11.0 | 10.7*
% 2, Justify the answer.
% © List the steps of the
“ 4 |transmission of thenerve | |5 145417 0777 15000 | 0.00 | 81757 | -296 | 061 | 0.0 | 15 | 20 | 272 |24.1%
< message at the level of the

synapse.

Part 1: Cumulative percentage of students who got 0.75 pt is 78.9 %. This means 78.9 % of them got 0.75 and below. 49.7 % got 0.25 and

Part 2: Cumulative percentage of students who got 1 pt is 86.2 %. This means 86.2 % of them got 1 and below.65.8 % got 0.25 and below.
Part 3: Cumulative percentage of students who got 0.75 pt is 81.5 %. This means 81.5 % of them got 0.75 and below. Also, 15.7 % got 0.5 pt

below.

Part 4: Cumulative percentage of students who got 1 pt is 47.4 %. This means 47.4 % of them got 1 and below.
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Table 2: Classification of questions among domains and distribution of grades

< = % of
= al ¥ — - 2 p il ANl
- _ S. Z s - 5 - g 2 5 g ercentile ttaine
% S| § 2 g o on g o 3 o} g z mark
| S| £ 3 S| £ D = . z |3 g
=) @) 2 17} 2 o Q -
D & & = & | = |22
: Ik > 7%
§ i 25 (50| 75 | 0 |Full
1-1 | Analyze document 1. B 1 4.1 | .1862 | 0.0000 | 0.00 |.33135| 1.507 | .057 | 0.00 [ 0.00 | 0.25 | 72.6* | 8.8%
1
1.2 |Draw outa symptom B | 05 | 117 .1954 | 0.0000 | 0.00 | .24276 | .448 | .059 | 0.00 | 0.00 | 0.50 |60.4*% | 38.6*
associated with this disease.
Formulate a hypothesis
2 which explains the origin of | B 1 14.3 | .3147 | .0000 | 0.00 | .44063 | .759 .060 | 0.00 | 0.00 | 0.750 | 55.7* | 21.1*
N this disease.
g Indicate, by referring to
é document 2, the food which
50 . 3 ‘;the richest in each of B|225| 7 | .8899 | 7500 | .75 |.72330| .445| .058 |0.25|0.75| 1.50 | 21.7 | &*
2| 5, these components: proteins,
el e carbohydrates and lipids.
—2 Justify the answer.
;E Explain the variation of the
NS 4 body mass of infant (K) post | A | 1.25 | 26.4 | .1900 | 0.0000 | 0.00 | .31033 | 1.763 | .065 | 0.00 | 0.00 | 0.25 |46.5* | 1.7*
weaning.

this question

Part 1-1: Cumulative percentage of students who got 0.5 pt is 86.4 %. This means 86.4 % of them got 0.5 and below.
Part 1.2: Cumulative percentage of students who got 0.25 pt is 61.4 %. This means 61.4 % of them got 0.25 and below.
Part 2: Cumulative percentage of students who got 0.5 pt is 68.5 %. This means 68.5 % of them got 0.5 and below.
Part3 : percentage of students who got 1.25 pt is 69.9 %. This means 90 % of them got 0.25 and below. 35.5 % got 0.5 and below

Part 4 Cumulative percentage of students who got 0.75 pt is 94.3 %. This means 94.3 % of them got 0.75 and below. 26.4 % did not answer
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Exercise Part Questions Domain | Mark
Mark
) Draw out the consequence of the formation of atheroma plaque B )
on blood circulation
2 | Justity the following statement: LDL is a “bad cholesterol” A 1
) . 3 | Draw a table representing the results of document 2. D 2
pts
4-1 | Analyze the obtained results. B 1
4-2 | Derive a conclusion. B Y
5 Suggest two actions that the government would take to prevent A 1%
the atherosclerosis development in the population. :
1 | Specity the threshold intensity of fiber F1. A 1 %
) Show that the nerve message at the level of fiber F1 is coded by B 5
frequency of action potential and not by amplitude.
2 7 pts 5 Indicate if synapse S is excitatory or inhibitory. Justify the A 1y
answer. ’
4 List the steps of the transmission of the nerve message at the A 5
level of the synapse.
1- 1 | Pick out the reaction of the organism against HSV. B %
1- 2 | Pick out the symptoms of herpes disease. B %
2 | Indicate the donor and the receiver of the transferred gene. B 1
3 6 pts 3 | Name the enzyme used to isolate the transferred gene. B Vs
4 | Show that this biotechnological method is qualified as A 2
transgenesis.
5 | State another application of transgenesis. A 1

34 1




sladVly gloiaVl ¢ )3 - dalell &3l Bolys

Blszo ¢y § dadlll 3s3 5505 Lolsill Ol Jloma s bl slazs) xe «Gpawl] Chosil diylud] Cusly ad)
Joazdl i 54l .1 63y Usazdl § Gise 52 LS (7.5) Galell piedlls (10.5) Cylell &bliel Jloxe e SIS JSi
oot domg all ALl sy LS55 deyd § 3y diplud) ode guiias I Ol e JS (e ©LLSII LAY

e JS

O OLUSY Cosly Cas Bylabl Jlow (ed dediie Ol CIols diiludl §1 2 03)9 1 68y oYsumdl saba
558 Olgiusy (sl JgsiadsSIl 5o LDL Gliyse O aSG 5 Jorlye slass 1S3 Ls) Lol 588801 Oligius
By (ool il el (pye HLasl e LB Jol oo Dol ladsas elyz] o181y p8bs Julos : yuudl]) eV
A8 Galsdl gl Jloxe ] deedlly BT JeW Sladle 89 3Y1 sgiunl) Olodls 4 Jusg bogeds dadlell Casss
oo Bl Jutgs 352 o 1) BS5 58V U (135 oo Olosle ghecwl)GS,3 J8Y oy CLESY sl
S5 JYI e dadle 1.5) G USCB)I e dadlsll Caehgh a5 (Ooldame Julod e B3l Ulmys ity «J5¥osT solsa
bl e e (BS3 58V e ol 4.5

A8 Histogram g s s Gla gy e Bl Jgar § Ol Jeié LS Il b ol Ol Jlors J] dewdll
Jlobl 13 es B85 J8Y GLlaSTl e dss LS odeg oliade L) jaas

Coogly dltul Caialy bo do J] dalsdl g3 B3lgdd) Slodl ple 3L alsdl Cipo il Casly o8 diyluck] 055 1gas
Olstad] e Sledsll @385 Cousm dalisb] ¢10Y) Oligius G el e 85365 Wslly LA 581 Olgtus o
Bymeg Psleg didlate sl I dalsil

Olhasll sEslS LWl 5Sa Olstad eV Shstadl J) das ly dzadl s b Il SLUSII ) dedlly G
A5 a8 eaodll Jdog B3l dalsdl Blaall Lylas L»;Jls Lize Ollazg Jallls @Blshly T3l slas)y Ol eudis
oo 2085 3 @A Swbl (e o I3l L Ly gy dasll Cadsn 4138 ol Dol 093 e a3 @ oo
dls Selw¥l do J] nelzall Olilas soshan L33 s pslsdl dlge & alsdl aulsll galio lyaasd I LS
SOLUSY ode Gl pslsll malia pshs J] Gladl oSall oo do 32

Len LT q ddslusoll adledl A5G yoyc Uil

i5lasyl Jalzb) 3 03y Jsazdl

Mean /20 Median/20 Mode/20 Std. deviation Coeflicient of variation
10.1021 10 10 2.93151 0.2901

I 1052 (median) hws)l (S5 10.1021 52 Ll psle 85l § ipalziol) (mean)Jasll O 3 03 Jguzdl sala

de3 Olao J] £ 920 .20 o 1000 11,53 5SYI dad=d] O]+ 20 oo 1050 J3T ddle I3l cnalsabl oo % 50 O
.mean average Jisbl Jg> Oslo u«.olszl O¥use LT G s oda Central Tendency & 3S,4

Jisll Jso Caad Ole e Jus s CV=0.29021 Luws dimd Sele i Lo Oladlsll ity 3l Lo &

1 35



Sl pole rdiandsdll S3ULI

el g o)l il QGG e GG

1doolgll] OLads Jloe J] ot 1 Ul J) Ll

(ALl AM] i duadask] dadlsdl gLyl Y e Igbas o)) LSUl Iilael 150y o) gudszbl o)

oy o diall O yo,e Sy holstl Ll Jloxs Jshay 31 IgY1 o a3l 0 2 15 J) Ay
dnilye duud @l 1.5 e Iskas % 19.39 dlalSl dodl=ll e Isbas cuelsmill oo % 76.9 08 Jgaz § dlo
dodle e % 1.3 o dadsie dud Clas o & DS ody) (2550 Bal 19,a5) cpalmzll oo % 96.2

Gylab) el Jlowo J) (oS I Azl

(ALl dM] i duadasch] dodsdl gLyl &Y e Tgbas o ddI (s IMaal 19338 o) edsech! o

& LDL J Ol 15 Julss - &l4S die LYl Gl gills 391 g yedll ot § 2 JI3) ) deadlly
lis oo 023 Gles (A2 b ale sotome SI5) LI ,Sall Ohlae Jsbs ly el JgsiucdsSUI
A=l e Igkas % 2.6 13> dadsie deds yao dadle e lsbas pwlsibl oo % 52.1 d=die dewd OB
Ologlre Ol opalzibl (o 1S oud plozal pas ] 35 1iay dlelsJl

oo Dol Leadsas ulyel p181 LS e Loyl Cdlas gy JoYI o el et 5 e ] dewddy
% 36.9 b wb ¥ dews 018 sl 5Sadl Ohlge llas il gl ) il els 5Lal g LBl ST
e e lsbas % 19.3 Ly b ¥ dewds 0.75 dodle e Igkas % 30.1 duws dalSUl dadlell s Isbas
035 a1y elyz] JBYI e waaos (pe 15558 % 66.9 nalsill (po dsedlye dow O ] Slid) 0 2dS . yho
Bl 03my . duesdl cailo § Oloslen (1o 050uST Lo ayy Sy ool il bl el 5La] (o asel) Al
OlslYls Gl g 3 & dlasd] elld 5,85 dylie

Threshold &l das) G wasdl LS Cdlas gWly GBI oo o) Ged 1 Jlgwd) ] dewdls
e dadsie dud O sl 5Sa) Ollge s s Jgdz & dltas Slagles (o Bl uasd] Cal)
% 27.35 ,a0 ddle e Igkas % 29.8 Ly b ¥ deds A A=)l e Tgkas gulsihl oo % 17.6
e bl odng Ay deslre S35 e geelzibl 45ST 558 pus (] pdo 1os 0.5 dadle s lslas
Oyl ClsYl g 3 § dlasd) el

Fulosl Gie rasd] eladl O 13] Lo wuos LS llass sl GBI o yadll ol 3 Ulgead! ] duailly
Al s Iglas cnalmibl (o % 11.3 dadsie deusd Ol 5] Geud dagluo (o Bl LloY) Llss mo
BaS e Ol g3lidl ode (1 a0 dode e Igkas % 10 dadsie duuds 0.75 dodle e % 64.49 dLolSJ)
ploxal pas U bo LY Judsd oo oSl G99 (o rasd! elid] ¢ 95 wuod Caslhatul uelszbl o
Ologlall GlusS) Dbz Juolsil]

029 (il JEBY) Jorlye wass LS s LYl Ll g3ly GBI o el et 4 JI5id] ] dewdly
Il i stmys (1 by ale Sstome ,S5) LaMI S Oollge Jshs iy Juoliss ol & s>l 090
o ddle e Iglas galmtll e (% 25.7) gy ooy Y ded 18 1o (e o231 es 1> 285 1LI AL (1o
o] plastalls gadsill (o 2S pud plozal pas ] 55 liag dLelSUl dodlsll s Islas bds % 26.75

36 |



sladVly gloiaVl ¢ )3 - dalell &3l Bolys

Ologlel) GluSlg 83U OilgaY

Gedsd S3 dis DY (bt Cus (Gho e Isbas % 54.3) SIB el oo 5 Jlsidl & eVl )3SSs
onelzil) e 9% 23.3 Y] dLelSU) Aol e sy b Loaud (Sl oasdll dilesd (o

Gl GAlibly Coalgll apass LUS Logie LY b S CIBI o35l g 35 2 3l I deadlly
Sl @ Js= U G99 ey I Jlsadl § (duz) Lysn J3e G donsiad!) 033395 QW1 Ul § Jsiill
dasy a0 ddls e Isbas @bl % 22.79 % 23.9 1,85 palsill zoy G b oo 0231 og . duolds
o2 e Ologlell OlusS| J) deudls by ool Y dens susy .l dLalSU) dadsd] e % 72.15 % 58.8
elsibl g 8otk dul Wil e

ot dodietak] &y all OF a3 ol 0305 GLES b gy S (o patl) (o> 4 U] ] il
podde iy, Joo duwiSie Gloglg lghyg witudl § Oldasbl (o eleil] lyds oo s J&5 48 jhaS
% 0.7 dodse 3,85 dewd OB .onedsthl g Bolls g0 Al (o £ odl 13mg transgenesis ! Jad)
Lao ddle e lgkas % 45.29 2 e 0.5 s Iskas % 19.69 dlalSUl dadls)l s lgkas

lgolasiiuly drwldl euolall e 5831 8)9 5o palsill o 1S oud plozal pus ] 555 dduzll L ol
plascal 85 g (0 g LS o galmill oya3 U] dods Bodall § guelsll 5855 Olsl doumdll 4yl
ekl UGG Wibeog (Galsll ssimmdl) dialsd] B)lal

Gl piedll Yo ) pois ) Al ) Aty

Al AN i dadash] Aol gLyl B e Ighas ouills LS el lgay8 ol ekl )

Lgnall dhigitly (Ologleo glsuul) LS5 S8V OLUSY Johs Tl Galall pwiedll Jlowe Y] a5 1 deud)
A3 EYSEYI waos) eV bgmally (Slulys gl Slleg mlwe (o BMail JYuxudls disdly &)libly o)
(gl yoy VI

05 e deslee ghstial LUS plasel Gl oaillly CIWI Ga el es 1 JI5L)) owd ] deudlly o

% 2.2 1z dadiis dus S5 dbelS dM=! s lskas % 94.55 % 89 uelsill oo 5T dewdll 18 «puad
03 e Olaglue glysitul DHUS guelmib] el J] o5 1ias ,ao ddle e lskas % 3.85

Laall plaall 5555 536 (oMl LS die LY s sUls JoVI o pedl a1 Jlgud] ] deucdly
pelszll e % 16.1 dadsie dews OB Dl udsd 990 (e ditus J] B35l by dygalll 59,01 §
BaS dews O 3l ode (1S o dodle s Iskas % 76.5 1ds dilye dewsy dalS) dodsll s Islas
dl LY pas JI S d92 Leyg deidlly bl g syl dleg] LS IMiel (o IgiSiasy ¢ gpalsil) (o
Olilaly OIsYl ¢ 8 § dlasl) el dilas gl odng deglell (oM wizudl slozsl

Gl oy § dlian g5l o BMs) Analysis Juloss (s s Uly JSYI oyl gy 1-4 Jlgid! ) dewdlly
L3 Jas W85 (ALl A=)l e lsbas % 57.4 alsibl oo Gs,35 dhwgio dewd O6 « Histogram
2 Julos LS CSzal alsib] o i dawsio dewd O e Jus 1y ho dodle e pao % 9.6
Histogram Lo ew) § dbee

Olasey Gbly plasiul g gpoly Cadsss S bty Cusy QW1 el gad 2 JIsad! J] &l

1 37



Sl pole rdiandsdll S3ULI

WalSUl Al e Igbas galmibl oo % 8.5 o ALt deud OB diale diids dinyd ditws & Alics
e OF g 0201 e g 1o s Tsazy b % 14.5 dewds yho dodlsdl s Iskhas % 48.1 dsdlye dowdy
duale dide Ly ditae § diall Bl dos b oaie 8yuS dewd O (5 A8 elill s Bolle JIgdl
alos (o BYail 8 ] Usosl Cadsdll LSl gilly Jo¥) g peill gad 2-4 Ulgedl ] deally o
e % 35.6 dewdy dalSUl dadsll s lskas ppadsill e % 36 gy sl Y dews OB (@oludl 321 § gl
LUS lgeaSy b el (1o SnS duws O e Joy Loy . yh0 dadle s Iskas % 24.95 0.25 dadsl i
s Ol Joloxd e B3I Calsily @Y sleny)

gt ran Gud GT LS din gl podlsein] gudatu o) witus Julos iy ¥ g1 elseall o o b)) ol &)
Couls Laal Jso gelmall duostll GB Lo e JYazlly (odlsadls Julodl o1 8ylahl ellig ¥ 8¢l )l
2o &5l Olegama gkt d5lh) lyio Lo § Lylably Laydlss wie Lglilods UL oo dadlee &4 Ao polsall

ol el e aud Blo-gibl ddbaill deglell J] Jgosl (dnjlall ds gazd

38 |



sladVly gloiaVl ¢ )3 - dalell &3l Bolys

dollb

s Lo oladlly gluzVl ¢ 58 dalell Ll Salgld Sl psle 33U plall Caosdl Casly 08 ALkl 3555 1y
Lyt dhacu Ologlme ,S55 Gle 4398 pus) Gnelstb] e Gl 51 a9 Galsll xSatly Bylebl Jlows o 03l
dalzsd) +10Y) Olgtus v eedl e 8506 Wslls WA ,SaH Glgtun o Cogly dliwl dislud) Comas W3g
bio e 58 Oolegrs BILL Osazg Y - slamd¥ly glaasl Cho & opelstll T W Gy . Oladsdl 555 Cons
SlasMLl oda O . Jolsl Shlge & deldy Jadly Galell phadll LS & Wloo 2157 09,4235 dadedassl daglel

48V Olosal) olesly z8us

bl dumo e Y3

330 Lials) B8lal 33Lo slael s oo bl & 339 Lo dutin Y] Bhoty o) 1img S5l ST diial clac)
Ly ploxa¥) ] elmibl @duy Lo 1iag dadle 60 lyzadle proats celasSUly el 3uilly Sliodl psle masss Lyilds 468
o)) SBloadl § Ly Josl B3l 13pé Bsadll JS & okl dasd] Jlome SLLS zlod] o Just

Ao, lgslse (egls

W ESY IRV T vk

el Lo Pl @ég dalisd) OVl oo dalsl) Ll 8oyl &lsluns k! Ol 8y oo J%SLS

iz sl a8l mo o 6

Laddsd)) dilasdl Jolyo (ot dalisedl OVl dlag Ll 512 Y) Il plaseiul ged e guelsebl Coyus
5 dwg)d pass DN § pads dadsdl ddlual labl sloy ol imy liag (osid) (] Ysos delsll
sl Blaed) 3dos J] Jgosl Liadll Ohlabl Las Slsdls L2y JedYl s

@3l 0,1 LS gueo (o i3 509 dgandis WBlghl daleill LS ok e gelebl )
-2 shlls

(olsll ssiomkl) Lialell Bylebl plaseal Buy dilsis LS o paualsie Loy J] gpalell s
geeall JSEIL Lyimos

witan 85,3 1o Galsll el § LV OLlebl el Gnedsield Jlall dob] ) onelsll dizss
B dlie) Ly bud Bylakls Laydlss wie OULI ezl ey Rl Josdl (ud deslza glysculs]
oo 25bl eailhs) xe JBY) @logill didhill deglakl (] Jgposl (Aaaldll degambl mo dyyodl] Olegamme
aall § GV Jesdl 0,8

| 39



8Ll sl :diagledll S3LLI

Table 2: Classification of questions among domains and distribution of grades

2 = % of
& - < “ g 9
- 5 & & o T g | 8| Percentile Attained
— Q
< 5| 2 gl 2| | 8§ O = g |Hz mark
25 =4 2 o| =] Q o 2 |g o
A g Al S| 3| = Q P 5 | S
D & & = & | = |22
2 3| = Tl
g = 25 (50| 75 | 0 |Full
Draw out the consequence of the
1 | formation of atheroma plaqueon | B | 1 4.6 | .1865 | 0.0000 | 0.00 |.38138 | 1.599 | .019 | 0.0 | 0.0 | 0.0 |76.5%|16.1*
blood circulation.
Justify the following statement: " "
2 LDL is a "bad cholesterol” A 1 11.8 | .2225 | 0.0000 | 0.00 | .29794 | .959 | .019 | 0.0 | 0.0 S50 [52.1%] 2.6
3 |Drawa table representing the D| 2 |03 [1.9154] 20000 | 2.00 | 23176 | -5.662 | .018 | 2.0 | 20 | 20 | 9 | 766
- results of document 2.
k7]
:?; 4-1 | Analyze the obtained results. | B 1 1.4 | .7580 | 1.0000 | 1.00 |.33102 | -1.116 | .018 | 0.5 | 1.0 1.0 9.6 | 574
T‘) j2] 4
§ o 4-2 | Derive a conclusion. B | 05 | 35| .2788 | .2500 | .50 |.19657 | -.205 | .019 | 0.0 |0.25| 0.5 |24.9%| 36.0*
Q o~
g Suggest two actions that the
i 5 |government would take to prevent | s |y 5 11571 9919 | 7500 | 1.50 [.58348 | -371 | 019 |0.75 | 075 | 15 |19.3* | 36.9¢
the atherosclerosis development in
the population.
Part 1: Cumulative percentage of students who got 0.5 pt is 81.8 %. This means 81.8 % of them got 0.5 and below.80.3 % got 0.25 and below.
Part 2: Cumulative percentage of students who got 0.5 pt is 87.8 %. This means 90 % of them got 0.5 and below.67.1 % got 0.25 and below.
Part 4.2: Cumulative percentage of students who got 0.25 pt is 62.7 %. This means 62.7 % of them got 0.25 and below.
Part 5: Cumulative percentage of students who got 0.75 pt is 57.0 %. This means 57.0 % of them got 0.75 and below.22.2 % got 0.25 and
below.
1 | Specify the threshold A| 15|62 |.5764 | 5000 | .50 |.54589 | .662 | .019 | 0.0 | .5 | 1.00 |26.1% | 17.6*
intensity of fiber F1.
Show that the nerve message
at the level of fiber F1 is
2 coded by frequency of B 2 14.5 | .4926 | .0000 | .00 |.68091 | 1.117 | .020 | 0.0 | 0.0 1.0 |48.1%| 8.5*
action potential and not by
° amplitude.
5
g Indicate if synapse S is
3 " 3 excitatory or inhibitory. A | 15 | 48 | .7942 | .7500 | .75 |.37542| -.110 | .019 | .75 | .75 .75 10.0 | 11.3*
% 2 Justify the answer.
>
by o List the steps of the
“ 4 |transmission of the nerve = | 4 |5 | 139 |1 1213( 15000 | 2.00 | 81160 | -375 | 020 | 0.0 | 15 | 20 | 257 |267*
<+ message at the level of the
synapse.

Part 1: Cumulative percentage of students who got 0.75 pt is 72.5 %. This means 72.5 % of them got 0.75 and below. 41.2 % got 0.25 and

Part 2: Cumulative percentage of students who got 1 pt is 83.9 %. This means 83.9 % of them got 1 and below.60.8 % got 0.25 and below.
Part 3: Cumulative percentage of students who got 0.75 pt is 79.1 %. This means 79.1 % of them got 0.75 and below. Also, 11.4 % got 0.5 pt

below.

Part 4: Cumulative percentage of students who got 1 pt is 45.7 %. This means 45.7 % of them got 1 and below.
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Table 2: Classification of questions among domains and distribution of grades

Ex
Whole Mark (pts)
Part

% of
Percentile Attained
mark

Question
Dom
Full Mark (pts)
Missing ( %)
Mean
Median
Mod
Std. Devi
Skewness
Std. Er
of Skewness

25 [ 50 | 75 0 | Full

3- Production of a vaccine

1-1 | Pick out the reaction of the | 5 | 75| 9 | o34 | 7500 | 75 | 17733 | -3200| 018 | 75 | 75 | 75 | 47 | 882
organism against HSV

1-2 EiCk"“‘.thestP“’ms"f B|o075| 11| .7159 | 7500 | .75 |.14921 | -4.376 | 018 | 75 | 75 | 75 | 3.7 | 935
erpes disease

Indicate the donor and the

2 receiver of the transferred B 1 3.1 | .7340 | 1.000 | 1.00 |.36388 | -.986 | .018 | .50 | 1.00 | 1.00 | 13.6 | 58.8

gene.

3 Name the enzyme used to B| 05 | 48 | .3798 | .5000 | .50 |.21309 | -1.215| .019 | .50 | .50 | .50 | 22.7 | 72.1

isolate the transferred gene.

6 pts

Show that this

4 biotechnological method is B 2 19.0 | .3040 | 0.0000 | 0.00 |.42506 | 1.529 | .020 [ 0.00 | 0.00 [ 0.50 |45.2*| 0.7*

qualified as transgenesis

5 | Stateanotherapplication of | , |\ ;151 4| 3040 | 0.0000 | 0.00 | 45530 | .852 | .020 | 0.00|0.00 | 1.00 | 54.3 | 23.3

transgenesis

Part 2: Cumulative percentage of students who got 0.5 pt is 38.8 %. This means 38.8 % of them got 0.5 and below.
Part 4 Cumulative percentage of students who got 1 pt is 96.0 %. This means 99.0 % of them got 0.75 and below and 85.1 got 0.5 pt and

below. Also, 19 % did not answer this question

Part 5: Cumulative percentage of students who got 0.5 pt is 70.4 %. This means 70.4 % of them got 0.5 and below.68.8 % got 0.25 and below.

Also 21.1 did not answer this question.
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. Indicate if the allele responsible for the disease is dominant or A "
recessive. Justify the answer.
5 Determine the chromosomic location of the gene responsible for this A )
disease.
3 | Specify the possible genotype (s) of Mr. G and individual IV-4. A 1
1 5,5 pts 4 | Determine the risk for the expected child, IV5, to be diseased. A 1
Indicate, by referring to document 2, the number and size of
5 | restriction fragments obtained by the enzymatic digestion of allele 1 B Y
and allele 2.
6 | Determine the allele which corresponds to the mutant one. %
7 | Verify if the fetus IV5 will be affected by galactosemia. %
. Formulate a hypothesis that can explain the results of biopsy of the B v,
thyroid gland of Sarah.
2 | Interpret the results shown in document 2. B 1%
3 Identify the nature of the specific immune response revealed in A )
2 5 pts document 2.
4 Explain the following statement: "Macrophages induce specific A |
immune response”.
5 Show that Sarah suffers from an auto-immune disease directed B )
against the self.
. Show that the paralysis of this animal is due to dysfunctioning of the A .
synapse.
3 4,5 pts 5 Determine, after studying the results of each of the experiments 3 B 1%
and 4, the two rejected hypotheses.
3 | Specify the cause of muscle paralysis in the animal. A 1%
1 | Analyze document 1. B Y
1-2 | Conclude the role of insulin evident in the document. B Y4
2 | Interpret the results represented in document 2. B 1
4 5 pts 3 | Draw out, from document 3, the role of enzyme E B %
4 Draw a table showing the variation of the quantity of absorbed D )
glucose and that of muscular glycogen with and without insulin.
5 | What can be deduced concerning the effect of insulin on the muscle? B %
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Explain the following statement: "Macrophages

2'4 . . . "
induce specific immune response".

1 Al 0 0.431 )
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Determine the risk for the expected child, IV5, to
be diseased.

1-4 1 A2 1 0.64 0.75

Show that the paralysis of this animal is due to

1
3 dysfunctioning of the synapse.

1.5 A2 0.75 0.81 0.75
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Formulate a hypothesis that can explain the results

1 of biopsy of the thyroid gland of Sarah.
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55 Show that Sarah suffers from an auto-immune I B 0.75 0.55 0.5

disease directed against the self.

4-2 Interpret the results represented in document 2. 1 B 1 0.613 | 0.63

What can be deduced concerning the effect of

4-5
insulin on the muscle?

% B % 0.47 0.5
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Table 2: Classification of questions among domains and distribution of grades
g“ g < . . 2 . %‘of
2| | 3 s - g - £ 2 | 5 g Percentile Attained
3 = | = & % | P2
< | = °l 25 | 50 | 75 | 0 | Ful
1 1 0.1 | 0.845 | 1.000 | 1.000 | 0.192 |-0.950 | 0.021 | 0.750 | 1.000 | 1.000 | 0.3 | 54.5
2 2 0.2 | 1.719 | 2.000 | 2.000 | 0.466 |-1.706 | 0.021 | 1.500 | 2.000 | 2.000 | 1.4 | 65.7
3 2 0.4 | 1.478 | 1.500 | 2.000 | 0.564 |-0.957 [ 0.021 | 1.000 | 1.500 | 2.000 | 4.9 | 40.7
1 (15);2) 4 2 0.8 | 1.270 | 1.500 | 2.000 | 0.598 |-0.526 | 0.021 | 0.750 | 1.500 | 1.750 | 5.3 19.8
5 1 0.8 | 0.932 | 1.000 | 1.000 | 0.210 |-3.300 | 0.021 | 1.000 | 1.000 | 1.000 | 3.0 | 88.2
6 | 1.5 | 09 | 1.097 | 1.250 | 1.500 | 0.451 |-1.205|0.021 | 1.000 | 1.250 | 1.500 | 8.2 | 32.9
7 | 1.5 | 1.6 | 1.221 | 1.500 | 1.500 | 0.456 |-1.531|0.021 | 1.000 | 1.500 | 1.500 | 6.6 | 64.4
1 1 0.7 | 0.463 | 0.000 | 0.000| 0.482 | 0.136 |0.021 | 0.000 | 0.000 | 1.000 | 50.3 | 41.8
2 3 0.1 | 2.149 | 2.000 | 3.000 | 0.849 |-0.659 | 0.021 | 1.500 | 2.000 | 3.000 | 2.9 | 36.9
2 (p5ts) 3 2 0.7 | 1.366 | 1.500 | 1.500 | 0.502 |-1.436|0.021 | 1.250 | 1.500 | 1.500 | 8.2 14.8
4 2 2.8 | 0.862 | 1.000 | 0.000 | 0.627 | 0.081 |0.022 | 0.250 | 1.000 | 1.500 | 19.8 | 5.8
5 2 4.2 | 1.106 | 1.000 |1.500| 0.622 |-0.125|0.022 | 0.500 | 1.000 | 1.500 | 8.7 16.7
1 3 0.6 | 1.622 | 1.500 | 1.500 | 0.750 | 0.114 |0.021 | 1.000 | 1.500 | 2.000 | 3.6 10.3
3 (f):i) 2 3 0.9 | 2.116 | 2.500 | 3.000 | 1.016 |-1.146 |0.021 | 1.500 | 2.500 | 3.000 | 11.7 | 43.8
3 3 1.6 | 2.116 | 2.500 |3.000 | 0.988 |-0.773|0.021 | 1.500 | 2.500 | 3.000 | 10.1 | 46.4
1-1| 1 0.1 | 0.847 | 1.000 | 1.000 | 0.207 |-1.754 | 0.021 | 0.750 | 1.000 | 1.000 | 2.0 | 54.2
1-2 05 | 0.2 | 0.396 | 0.500 | 0.500| 0.164 |-1.304 |0.021 | 0.250 | 0.500 | 0.500 | 9.4 | 67.6
5 2 2 0.3 | 1.225 | 1.250 | 2.000 | 0.676 |-0.105 | 0.021 | 0.500 | 1.250 | 2.000 | 3.7 | 34.8
! (pts) 3 1 0.6 | 0.699 | 0.750 | 0.750 | 0.333 |-1.212|0.021 | 0.750 | 0.750 | 1.000 | 15.5 | 33.2
4 4 0.2 | 3.824 | 4.000 | 4.000 | 0.536 |-4.280 | 0.021 | 4.000 | 4.000 | 4.000 | 0.7 | 82.6
5 | 1.5 | 1.0 | 0.937 | 1.000 | 1.500 | 0.485 |-0.404 |0.021 | 0.500 | 1.000 | 1.500 | 9.5 | 30.5
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Answer the following four exercises.

Exercise 1 (5 points)

Correct the following statements.

Cellular Divisions

1. During prophase of mitosis, each chromosome is of one chromatid.

2. The homologous chromosomes separate during anaphase of mitosis.

3. At the end of mitosis, a mother cell gives four daughter cells.

4. Meiosis II is a reductional division.

5. Decondensation of chromosomes takes place during prophase of mitosis.

Exercise 2 (5 points)

Respiratory Gas Exchange

The exchange of oxygen gas (O) and carbon dioxide (CO,) takes place between alveolar air and blood.
The document below represents the percentage of oxygen gas and carbon dioxide in the inhaled air and
that in the exhaled air, as well as that in the blood entering and in the blood leaving the lungs.

1. Pick out from the adjacent

document:

1-1. The color of blood entering the
lungs.

1-2. The color of blood leaving the
lungs.

2-1. Compare the composition of the
inhaled air to that of the exhaled
air in oxygen gas and carbon
dioxide.

2-2. What do you conclude?

3. Show, by referring to the adjacent
document, that the blood leaving
the lungs is enriched in oxygen gas
and impoverished in carbon
dioxide.

4. Draw out the direction of the

Inhaled air: — r+ Exhaled air:
21% O, gas 16% O, gas
0.03% CO, 5% CO,

Blood entering the lungs
(dark red in color):
14% 0O, gas
54% CO,

color):

r
Alveolar air

Legend: T,
—— Inhaled air
=== Exhaled air

20% O, gas
50% CO,

Blood leaving the
lungs (bright red in

passage of oxygen gas and that of carbon dioxide at the level of the pulmonary alveoli.
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Exercise 3 (5 points) Digestion of Sucrose

Sucrose is a non-reducing sugar formed of two simple sugars glucose and fructose. It is digested at the
level of the digestive tube in the presence of a specific enzyme, sucrase.

In order to know if sucrose is digested by brewer's yeast, a unicellular fungus, the following experiment is
performed:

In three test tubes A, B and C placed in a water-bath at 37°C, sucrose and water are put. Then, sucrase is
added into tube B and brewer's yeast into tube C. These tubes are left in the water-bath for duration of

40 minutes.

1. Pose the problem at the origin of this experiment.
2. Pick out from the text:
2-1. the constituents of sucrose.

2-2. the specific enzyme for the digestion of sucrose.

3. Draw a table showing the conditions of this experiment.

The Fehling test permits the identification

. . Tubes A B C
of reducing sugars such as simple sugars

and disaccharides except sucrose. This test

is performed on the three test tubes at the At the beginning of the experiment B B B

beginning and at the end of the

experiment. The obtained results are At the end of the experiment - + +

represented in the adjacent document. -
(+): Presence of a reducing sugar

(-): Absence of a reducing sugar

4-1. Analyze the obtained results.
4-2. What do you conclude concerning the action of brewer's yeast on sucrose?

Exercise 4 (5 points) Transmission of an Autosomal Hereditary Trait

The cross between two pure lines of tomato plants, one having large fruits and the other having small
fruits, gives 100% tomato plants having small fruits.

1. Specify the dominant allele and the recessive one.
2. Designate by symbols the corresponding alleles.

Two other crosses A and B are performed as shown in the following document.

Cross Results
A Tomato plant having Tomato plant having | 75% Tomato plants having small fruits
small fruits X small fruits 25% Tomato plants having large fruits
B Tomato plant having Tomato plant having 50% Tomato plants having small fruits
large fruits X small fruits 50% Tomato plants having large fruits

3. Make a factorial analysis to verify the results of cross A.

4-1. Write the genotype of each parent in cross B. Justify the answer
4-2. Name cross B.
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Part of Answer key (5 points)
the Q Cellular divisions Mark
1 During prophase of mitosis, each chromosome is of two chromatids. 1
2 The homologous chromosomes separate during anaphase I of meiosis I. 1
3 At the end of mitosis, a mother cell gives two daughter cells. 1
4 Meiosis 11 is an equational division. 1
5 Decondensation of chromosomes takes place during telophase of mitosis. 1
Part of Answer key (5 points) Mark
the Q Respiratory gas exchange
1-1 Dark red color. 0.5
1-2 Bright red color. 0.5
The percentage of O, gas in the inhaled air is 21% which is greater than that in the 0.5
21 exhaled air, 16%.
The percentage of CO; in the inhaled air is 0.03% which is less than that in the exhaled 0.5
air, 5%.
2-2 At the level of the lungs, the alveolar air is enriched in CO, and impoverished in O, gas. 0.5
The percentage of O gas in the blood entering the lungs is 14% which is less than that in
the blood leaving the lungs, 20%. Thus, the blood leaving the lungs is enriched in O2
3 gas. The percentage of CO; in the blood entering the lungs is 54% which is greater than 1.5
that in the blood leaving the lungs, 50%. Thus, the blood leaving the lungs is
impoverished in COs,.
4 At the level of the pulmonary alveoli, oxygen gas passes from the alveolar air into the 1

blood and carbon dioxide passes from the blood into the alveolar air.
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Part Answer Key (5 points) Mark
of the Q Digestion of sucrose
1 Is brewer's yeast capable of digesting sucrose? 0.75
2-1 The constituents of sucrose are: glucose and fructose. 0.5
2-2 The specific enzyme for the digestion of sucrose is: sucrase. 0.25
Tubes A |B |C
Conditions Table showing the conditions of the experiment.
Sucrose + |+ |+
Water + |+ |+
3
Sucrase - |+ |-
Brewer's yeast - - + 2
Temperature (in °C) 37 137 |37
Duration (in minutes) | 40 |40 | 40 | (+): Presence (-): absence
At the end of the experiment, the reducing sugar is still absent in tube A in the presence of

4-1 sucrose and water only; however, reducing sugars appear in tubes B and C, which contain 1
sucrase and brewer’s yeast respectively in addition to sucrose and water.

4-2 Brewer's yeast is capable of digesting sucrose into reducing sugars. 0.5
Part of Answer Key (5 points) Mark
the Q: Transmission of an Autosomal Hereditary Trait

The allele responsible for the phenotype "small fruits" is dominant over the allele responsible
for the phenotype "large fruits" which is recessive. This is because, all F1 hybrids which present

1 the phenotype “small fruits”, receive an allele responsible for the phenotype “small fruits” from 1
one pure line parent having small fruits and another allele responsible for “large fruits” from the
other pure line parent having large fruits. However, only the allele responsible for the phenotype
“small fruits” is expressed phenotypically in these hybrids.

) Let 'S' be the symbol of the allele responsible for the phenotype "small fruit", dominant. 0.5
Let "I" be the symbol of the allele responsible for the phenotype "large fruit”, recessive. :
Parent's phenotypes: 3 18] x  QIS]

Parent's genotypes: 3 SN X Q S/
Gametes of parents: 50% S 50% 1 50% S 50%l
Table of cross:
3 vd 2
e 50% S 50%1 Phenotypic Percentages:
30% S | 25% S//S | 25% S//1 752A> Tomato plants w¥th small fmlts
50% 1 125% S/ | 25% 25% Tomato plapts with large frults .
Thus, the theoretical results verify the experimental ones.
The genotype of the tomato plant having large fruits is I//1, since it has a recessive phenotype
and the recessive allele is only expressed in the homozygous state.

4-1 The genotype of the tomato plant having small fruits is S/I. Since it has a dominant phenotype, 1.25
so it possesses the allele S. However, it gave 50% of the descendants having large fruits, a )
recessive phenotype that is only expressed in the homozygous state. Consequently, it also
possesses the allele 1.

4-2 | Test cross 0.25
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Exercise 1 (7 points) Atherosclerosis

A food diet rich in lipids favors an increase in the concentration of
cholesterol in blood. Consequently, lipids deposit on the walls of
arteries causing the formation of atheroma plaque which is at the
origin of atherosclerosis disease.

Document 1 shows a cross section of the coronary artery of a
healthy person and that of an individual affected by
atherosclerosis.

1- Draw out the consequence of the formation of atheroma

plaque on blood circulation.
2- Justify the following statement: LDL is a"bad cholesterol".

Normal artery  Narrowing of artery

Circulation of blgod

S Atheroma
plaque

Healty person Person affected by
atherosclerosis

Document 1

Document 2 represents the results of a study showing the “Risk of atherosclerosis (in %)
relation between smoking and the risk of atherosclerosis 3
development. 5%

3- Draw a table representing the results of document 2.
4.1- Analyze the obtained results.

Number of
consumed
cigarettes

1to9 10to 19 > 20 per day

4.2- Derive a conclusion. ts
5- Suggest two actions that the government would 1
take to prevent the atherosclerosis development in 03
the population. o
Exercise 2 (7 points) Nerve Message

Document 2

Sensory cells for taste are sensory receptors situated on the
surface of the tongue. These receptors are involved in the
detection of taste: salty, sour, bitter, and sweet.

In order to determine the characteristics of the nerve
message, NaCl solutions of increasing concentrations are
applied on a taste receptor.

Two oscilloscopes O1 and O2 are connected to the nerve
fibers F1 and F2 respectively (document 1). F1 belongs to
the sensory neuron issued from the sensory taste receptor,

Synapse S

and F2 belongs to the neuron synapsing with this sensory
neuron.

Document 1

60 |



sladVls glazVl ¢ )3 - dalsdl Bl Solgadl Oblel

The conditions and the recordings registered at the level of O1 are shown in document 2.

Concentration of
NaCl solution 1 3 10 30 100
(mmol/L)
Recordi i d
at the tevel of O1 N I 11 111
Document 2 A.P: Action Potential

1- Specify the threshold intensity of fiber F1.

2- Show that the nerve message at the level of fiber F1 is coded by frequency of action potential and not by
amplitude.
Oscilloscope O2 records a nervous message for a concentration of the NaCl solution which is equal or
above 10 mmol/L.

3- Indicate if synapse S is excitatory or inhibitory. Justify the answer.
4- List the steps of the transmission of the nerve message at the level of the synapse.

Exercise 3 (6points) Production of a Vaccine

Herpes is a disease caused by a virus, HSV. This disease is characterized by skin lesions, eye lesions, genital
ulcerations, and fatal encephalitis. Once infected by this virus, the organism develops a specific immune
response, secreting antibodies against envelop proteins of the HSV virus.
1- Pick out:

1.1- the reaction of the organism against HSV.

1.2- the symptoms of herpes disease.

A biotechnological method permits the production of a vaccine against this harmful virus using a harmless
virus. The steps and results of this technique are represented in the document below.

1- Extraction of DNA 2- Isolation of a gene

(\ — > specific for an envelop
Herpes virus )

protein of the virus HSV
Harmless virus \s\s ‘
3- Extraction and S\. \ \

cleavage of DNA

‘) JUV

4- Ligation of the isolated
gene with the cleaved

6- Injection of the DNA
A2 recombmant harmless l
vnrus

}‘O ‘ ‘ ) k ‘ ’ @ 5- Introduction of the

8- Antlbodles against the 7- Appearence of the Recombinant recombinant viral DNA
envelop protein of the HSV envelop protein of HSV harmless virus in the harmless virus

2- Indicate the donor and the receiver of the transferred gene.

3- Name the enzyme used to isolate the transferred gene.

4- Show that this biotechnological method is qualified as transgenesis.
5- State another application of transgenesis.
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Exercise 1 (7points) Atherosclerosis
Q. Answer Mark
1 Atheroma plaque slows down the blood circulation. 1

LDL transports lipids to the body cells. However, under abnormal conditions, it
2 deposits cholesterol on the inner walls of arteries, where it accumulates causing 1
the formation of atheroma plaque.

Number of consumed 0 lto9 10 t019 =90
cigarettes per day
3 Risk of atherosclerosis 2
(%) 1 1.5 2 2.5

Table showing the variation of the risk of atherosclerosis as a function of the
number of consumed cigarettes per day.

The risk of atherosclerosis increases from 1% in the absence of smoking, to

4-1 2.5% when the rate of smoking exceeds 20 cigarettes per day.

4-2 Smoking favors the development of atherosclerosis. 0.5

— Anti-smoking actions: taxes on tobacco, inhibition of smoking in public
6 places... 1.5
— Awareness campaigns for sensitizing healthy life style.

Exercise 2 (7 points) Nerve Message

Q. Answer Mark

1 The threshold intensity is 3 mmol/L since it's the minimal intensity (concentration) 1.5
that provokes a response at the level of the nerve fiber (1A.P) ’
The frequency of AP increases from 1 to 12 A.P while the amplitude stays

5 constant, as the concentration of salt solution increases from 3 to 100 mmol/L. )
This shows that the nerve message is coded, at the level of the nerve fiber, in
frequency of AP but not in amplitude.

3 This synapse is excitatory since a nerve message is recorded at the level of the 1.5
postsynaptic fiber after the stimulation of the presynaptic neuron. ’
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The steps of the synaptic transmission:
- The nerve message arrives at the terminal buds.
- It triggers the liberation (exocytosis) of neurotransmitters to the synaptic cleft.
- The liberated neurotransmitters bind to the receptors.
- This binding launches a nerve message.
- The neurotransmitters are recaptured / degraded by the enzymes in the
synaptic cleft.

Exercise 3 (6 points) Production of a Vaccine

Q.

Answer

Mark

1.1

Once infected by this virus, the organism develops a specific immune response,
secreting antibodies against envelope proteins of the HSV virus.

0.75

1.2

The symptoms are: skin lesions, eye lesions, genital ulcerations, and fatal
encephalitis.

0.75

The donor of the gene is herpes virus.
Le receiver of the gene is the harmless virus.

The restriction enzyme

0.5

This technique is qualified as transgenesis because it is involved in the transfer of a
viral gene coding for the envelope protein of the herpes virus, to another virus, the
harmless virus.

This transferred gene is integrated in the genome of the receiver harmless virus.
Then it is expressed in the human body since we observe the production of the
envelope protein of the herpes virus.

Production of insulin.
Production of the growth hormone.
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Exercise 1 (7 points) Atherosclerosis

A food diet rich in lipids favors an increase in the concentration of
cholesterol in blood. Consequently, lipids deposit on the walls of
arteries causing the formation of atheroma plaque which is at the
origin of atherosclerosis disease.

Document 1 shows a cross section of the coronary artery of a
healthy person and that of an individual affected by
atherosclerosis.

1- Draw out the consequence of the formation of atheroma

Normal artery  Narrowing of artery

Circulation of blgod

" Atheroma
N plaque

Person affected by
atherosclerosis

Healty person

plaque on blood circulation.
2- Justify the following statement: LDL is a"bad cholesterol".

Document 1

Document 2 represents the results of a study showing the
relation between smoking and the risk of atherosclerosis 3

Risk of atherosclerosis (in %)

development. 25

3- Draw a table representing the results of document 2.
4.1- Analyze the obtained results.

4.2- Derive a conclusion.

5- Suggest two actions that the government would
take to prevent the atherosclerosis development in
the population. 0

Exercise 2 (7 points) Nerve Message

Sensory cells for taste are sensory receptors situated on the
surface of the tongue. These receptors are involved in the
detection of taste: salty, sour, bitter, and sweet.

In order to determine the characteristics of the nerve
message, NaCl solutions of increasing concentrations are
applied on a taste receptor.

Two oscilloscopes O1 and O2 are connected to the nerve
fibers F1 and F2 respectively (document 1). F1 belongs to

1.5
1
Number of
0.5 consumed
cigarettes
0 1to9 10 to 19 > 20 per day
Document 2
Synapse S

the sensory neuron issued from the sensory taste receptor,
and F2 belongs to the neuron synapsing with this sensory
neuron.

Document 1
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The conditions and the recordings registered at the level of O1 are shown in document 2.

Concentration of
NaCl solution 1 3 10 30 100
(mmol/L)
R di i d
s e AP L] I LI
Document 2 A.P: Action Potential

1- Specify the threshold intensity of fiber F1.
2- Show that the nerve message at the level of fiber F1 is coded by frequency of action potential and not by
amplitude.

Oscilloscope O2 records a nervous message for a concentration of the NaCl solution which is equal or above
10 mmol/L.

3- Indicate if synapse S is excitatory or inhibitory. Justify the answer.
4- List the steps of the transmission of the nerve message at the level of the synapse.

Exercise 3 (6 points) Kwashiorkor Disease

Kwashiorkor is a disease which affects infants post
weaning (arrest of breast feeding) in poor countries. A
Document 1 represents the variation of the body 12 Weaning
mass of an infant (K) affected by kwashiorkor and l

--M

Body mass (kg)

that of the normal average mass (P). 1

1.1- Analyze document 1.

1.2- Draw out a symptom associated with this disease.

2- Formulate a hypothesis which explains the
origin of this disease.

This disease affects infants which are nourished

mainly by sweet potato and manioc, post weaning.

-

K

S NWAE aAAIKeo

Document 2 represents the composition of maternal Age (montlhl

milk and manioc in organic material. 8 16

3- Indicate, by referring to document 2, the food Document 1
which is the richest in each of these

components: proteins, carbohydrates and Value
lipids. Justify the answer. Proteins | Carbohydrates | Lipids

. .y er 100
4- Explain the variation of the body mass of (g p g)
. . Maternal milk
infant (K) post weaning. 11 55 30
(dry mass)

Manioc 1 86 1

Document 2
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Exercise 1 (7points) Atherosclerosis
Q. Answer Mark
1 Atheroma plaque slows down the blood circulation. 1

LDL transports lipids to the body cells. However, under abnormal conditions, it
2 deposits cholesterol on the inner walls of arteries, where it accumulates causing 1
the formation of atheroma plaque.

Number of consumed 0 lto9 10 to19 =20
cigarettes per day
3 Risk of atherosclerosis 2
%) 1 1.5 2 2.5

Table showing the variation of the risk of atherosclerosis as a function of the
number of consumed cigarettes per day.

4-1 The risk of atherosclerosis increases from 1% in the absence of smoking, to 1
2.5% when the rate of smoking exceeds 20 cigarettes per day.
4-2 Smoking favors the development of atherosclerosis. 0.5

— Anti-smoking actions: taxes on tobacco, inhibition of smoking in public
6 places... 1.5

— Awareness campaigns for sensitizing healthy life style.

Exercise 2 (7 points) Nerve Message

Q. Answer Mark

1 The threshold intensity is 3 mmol/L since it's the minimal intensity (concentration) 15
that provokes a response at the level of the nerve fiber (1A.P). )
The frequency of AP increases from 1 to 12 A.P while the amplitude stays

) constant, as the concentration of salt solution increases from 3 to 100 mmol/L. )
This shows that the nerve message is coded, at the level of the nerve fiber, in
frequency of AP but not in amplitude.

3 This synapse is excitatory since a nerve message is recorded at the level of the 1.5
postsynaptic fiber after the stimulation of the presynaptic neuron. ’
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The steps of the synaptic transmission:
- The nerve message arrives at the terminal buds.

- It triggers the liberation (exocytosis) of neurotransmitters to the synaptic cleft.

- The liberated neurotransmitters bind to the receptors.

- This binding launches a nerve message.

- The neurotransmitters are recaptured / degraded by the enzymes in the
synaptic cleft.

Exercise 3 (6 points) Kwashiorkor Disease

Q.

Answer

Mark

1.1

Before weaning, the body mass of infant (K), similar to the normal average body
mass (M), increases from 3 to 7 kg between 0 and 8 month.

Post weaning, the body mass continues increasing 9 kg at the age of 16 months.
However, it decreases from 7 to 6 kg between the 8™ and the 15.5™ month in
affected infant (K).

1.2

Loss of body mass.

0.5

The origin of this disease is :
- a deficiency in proteins

- under nutrition

- malnutrition

The food which is the richest in proteins, is the maternal milk since it contains
11% of proteins, greater than that in manioc (1%)

The food which is the richest in carbohydrates is manioc since it contains 86% of
proteins, greater that in maternal milk (55%)

The food which is the richest in lipids is maternal milk because it contains 30% of
lipids which is greater that in manioc (1%)

2.25

Since infants, post weaning, are nourished mainly by manioc which is poor in
proteins, and since proteins are indispensable for growth, the organism will not
show any growth and its body mass decreases.

1.25
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Exercise 1 (5.5 points) Diagnosis of Galactosemia

Galactosemia is a genetic disease which results from a deficiency in the enzyme transforming galactose to
glucose. Several days following the consumption of milk or milk products, the following clinical signs appear:
vomiting, diarrhea, ..... . On the long term, infants would show retarded growth and later they may have mental
retardation.

Mr. and Mrs. G are expecting a child. Mrs. G is worried 1
because several members in her family are affected by
this disease as shown in the pedigree presented in
document 1. I

1. Indicate if the allele responsible for the disease is
dominant or recessive. Justify the answer.

2. Determine the chromosomic location of the gene
responsible for this disease. v

3. Specify the possible genotype(s) of Mrs. G and TR :
individual IV-4.

O Healthy female [ ] Healthy male
Worldwide, the probability of’ 1nd1v1du.als. to be @ Afiected Female B Affected male
heterozygous for the gene responsible for this disease is
1/100. Document 1

4. Determine the risk for the expected child, IV5, to Alleiert e I -

. 111pb 114 pb
be diseased.

Sac | I

The GALT gene is responsible for galactosemia. il - Res;n:i‘ction
Document 2 shows the cleavage sites of two restriction L . e
enzymes, Sac 1 and Hpa II, at the level of a part (from kel e

nucleotide 1367 to nucleotide 1605) of two alleles of sacl  Hpall

this gene: Allele 1 and allele 2.

Document 2

Document 3 represents the results of electrophoresis
obtained after the combined action of enzymes, Sac 1 Length of
and Hpa II on allele 1 and allele 2 of GALT gene of fragment
certain family members. in pb
v, Mrs. G Mr. G IV,

5. Indicate, by referring to document 2, the number
and size of restriction fragments obtained by the
enzymatic digestion of allele 1 and allele 2.

6. Determine the allele which corresponds to the
mutant one. 7

7. Verify if the fetus IVS will be affected by
galactosemia.

— 4

Document 3
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Exercise 2 (5 points) A Case of Thyroiditis

Sarah has a swelling of the neck at the level of thyroid gland and suffers from many troubles of metabolic
origin. Blood analysis of Sarah shows that the concentration level of the thyroid hormones is noticeably lower
than the normal values. The synthesis of these thyroid hormones necessitates the presence of a protein named
thyroglobulin.

A biopsy is performed on the thyroid gland of Sarah. Document 1 represents the results of the microscopic
observations of the sections of thyroid gland of Sarah (1a) and those of the normal thyroid gland (1b).

18 X160

v@f:’” 1b

Thyroid cavity
and tissue filled

with many
lymphocytes, Thyr(_)id cavity
plasmocytes and\_ gt * ¥« andtissue
macrophages N I
1
50 ym 3 50 pm
L) 4:

Document 1
1. Formulate a hypothesis that can explain the results of biopsy of the thyroid gland of Sarah.

The immune and thyroid cells extracted from the thyroid gland of Sarah, are cultured in 3 different media. The
conditions as well as the results are shown in document 2.

2. Interpret the results shown in | culture Cultivated Cells Results
document 2.

3. Identify the nature of the specific 1 Thyroid cells + B Lymphocytes Abts_inzf{ of
immune response revealed in antibodies
document 2. ) Thyroid cells + B Lymphocytes Abs!:nce’ of

4. Explain the following statement: * Macrophages antibodies
“Macrophages  induce  specific .
immungresg ’ p Thyroid cells + B Lymphocytes l:resence of a

ponse:. 3 + Macrophages + T, Lymphocytes arge amount
phag 4 Lymp of antibodies

Document 2

Afterwards, immunodiffusion gel test is
applied. A solution containing the protein
thyroglobulin (T) is deposited in the central
well, and three other different solutions are
separately deposited in three peripheral wells:
A solution of antibodies from Sarah (S), anti-
thyroglobulin antibodies (A), and serum from
a normal individual (N). The results are shown
in document 3.

Legends:

T: Thyroglobulin

S: Solution from Sarah

N: Serum from a normal individual
A: anti-Thyroglobulin antibodies

e : Precipitation arc resulting
from formation of immune complex

Document 3
5. Show that Sarah suffers from an auto-immune disease directed against the self.
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Exercise 3 (4.5 points) Cause of Muscle Paralysis

In the framework of studying certain cases of muscle paralysis, researchers carried on experiments on animals
which exhibit complete paralysis of their muscles. In order to determine the origin of this paralysis, the
following experiments are performed on a normal animal another paralyzed one. These experiments are
performed on the motor neuron N connected to muscle M by synapse F.

Experiment 1:
Effective stimulations are directly applied on muscle M in each of the two animals. Muscular contraction is
observed in both cases.

. Results of effective stimulation
Experiment 2: of motor neuron N
Effective stimulations are applied on motor neuron N

innervating muscle M in each animal. The results and the Normal Nerve Message at | o o of
experimental conditions are shown in document 1. animal the level of motor muscle M
1. Show that the paralysis of this animal is due to neuron N
dysfunctioning of the synapse. Paralyzed Nerve Message at No
A group of researchers formulate the following hypotheses Animal the level of motor | contraction of
concerning the cause of the synaptic dysfunctioning in the neuron N muscle M
Document 1

animal affected by muscle paralysis.
H1: Muscle paralysis is due to the blockage of exocytosis of acetylcholine in the synaptic cleft.

H2: Muscle paralysis is due to nonfunctional postsynaptic receptors of acetylcholine.

H3: Muscle paralysis is due to a deficiency in the production of acetylcholine by the presynaptic neuron.

These researchers performed experiments 3, 4, and 5 to verify these hypotheses.

Experiment 3:
The analysis of the content of the synaptic vesicles of the neuromuscular synapse in the paralyzed animal
reveals the presence of acetylcholine, similar to that in the normal animal.

Experiment 4:

Acetylcholine in the neuromuscular synapse of the paralyzed animal is extracted and injected into the synaptic
cleft between N and M, in both the paralyzed animal and the normal animal. Contraction of muscle M is
observed in both animals.

2. Determine, after studying the results of each of the experiments 3 and 4, the two rejected hypotheses.

Experiment 5: Radioactive choline, a substance transformed by the neuron into acetylcholine, is injected into
neuron N of the normal and paralyzed animals. Then, neuron N in both animals is stimulated. Document 2
shows the electromyographies of the synapse after nervous stimulation. The radioactivity appears in the form of
black spots.

Normal animal Paralyzed animal
. AR B 33 R Y
e ':‘; = -
Structure of e o _ W &5 e g8 0
Z o o Mot % 3 1 ~% - Ty
neuro- ' oo 5 RN o
i .i'”'ﬁ i ;
muscular o, S
synapse 2 R
B - et - MPEEET ) 1 -
W R T D S o .

Document 2

3. Specify the cause of muscle paralysis in the animal.
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Exercise 4 (5 points)

Role and Mode of Action of Insulin

In order to understand the role and mode of action of
insulin in an organism, the following experiments are
performed.

Experiment 1 :

A rat is perfused (continuously injected) by a serum
containing anti-insulin  antibodies. These antibodies
neutralise insulin, thus preventing it from binding to its
receptors on target cells. Afterwards, the variation of
glycemia is studied. The results are presented in document 1

1.1. Analyse document 1.
1.2. Conclude the role of insulin evident in the document.

Experiment 2:

The rate of absorption of glucose by hepatic cells and the hepatic enzyme activity involved in glycogenesis are

Glycemia (g/L)

A
3
2
1|
Perfusion of serum containing
A anti-insuline antibodies

2 4 6 8 10

(hr)

12 Time "

Document 1

measured as a function of the concentration of insulin. The results of the experiment are presented in document 2.

Concentration of insulin (ug/L) 5 10 15 20 40
Rate of absorption of glucose by the hepatic cells (a.u.) 10 20 40 60 90
Activity of hepatic enzyme E (%) 15 45 60 75 85
Document 2
2. Interpret the results represented in document 2. Level of hepatic glycogen
4 (% of liver mass)
3
Experiment 3:
The evolution of hepatic glycogen reserve is studied. The 4
results are shown in document 3.
3. Draw out, from document 3, the role of enzyme E. 1
Activity of
enzyme E
. (%)
Experiment 4: 15 30 45 60 75 12 -
A muscle is placed in a medium containing glucose with
or without insulin for 10 minutes. Then, the quantity of
glucose absorbed by the muscle and the quantity of stored Document 3
glycogen are measured in both media. The results are Quantity of absorbed
shown in document 4. glucose and of muscular
A glycogen (mg.g' of muscle)
3
4. Draw a table showing the variation of the quantity of e
. 2:5 :
absorbed glu.cose. and that of muscular glycogen with e
and without insulin. 2
15 1.88 |
5. What can be deduced concerning the effect of insulin 1
on the muscle?
0.5 -
0
Medium Medium
without insulin with insulin

1 71

B Absorbed glucose
O Muscular glycogen

Document 4
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Q1 Exercise 1 : Diagnosis of Galactosemia Marks
Correction

1 The allele of the disease is recessive. 0.5
Couple 1 and 2 are normal but have affected children 3 and 6.This shows that the
allele of the disease is carried at least by one of the parents who do no not show
phenotypically, so the allele is masked, that’s why it is recessive (g) with respect to
the normal allele N.

2 If the gene is carried by the proper part of Y ,

First argument: there are no girls affected because
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Exercice 2 (5 points) Case of Thyroditis

Q2

Correction

Marks

Hypothesis : Sarah may have an infection in the thyroid gland.
Sarah may have an auto-immune disease.
Sarah may have a cancer at the level of the thyroid gland

A large amount of antibodies is secreted in culture 3 in the presence of four types
of cells : thyroid gland, B lymphocytes , macrophages and T4 lymphocytes. On the
contrary, no antibodies are secreted in the absence of T4 lymphocytes ( culture 2)
and absence of macrophages ( culture 1). This means that secretion of antibodies
by B lymphocytes nécessitates the presence of T4 lymphocytes and macrophages
in the presence of an antigen, in this case the infected thyroid cells of sara.

0.5

Document 2 reveals the secretion of antibodies, therefore, the nature of specific
immune response is humoral.

When a macrophage phagocytoses and digests a cell or protein, resulting peptides
are attached to HLA class II molecules and presented on the cell surface. The
macrophage migrtaes to te closetst lymph node, where it becomes an antigen
presenting cell or APC. The T helper cells that are specific for the peptides
presented by this APC remain attached to it. Then they are activated and they
proliferate

The anti-thyroglobulin antibodies in well A moves along the gel where it
recognizes the thyroglobulin protein, fix to it and form an immune complex which
appears as a precipitaion arc. A similar precipitation arc ( immune complex) is
formed between well S and T which means that serum of sara contains antibodies
specific to the protein thyroglobulin where they move along the gel and forms an
immune complex . No such arc is revealed between well A and well N which
lacks the anti-thyroglobulin antibodies since well N contains serum of a normal
individual. Thus. Sara cells serete antithyroglobulin antibodies which attack the
thyroglobulin protein in her thryoid gland leading to problems in metabolism and
swollen neck. This shows that Sara has auto immune disease.
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Q4.

Correction

Marks

1.1

At T=0, the level of glycemia of the rat is 1g/I> This glycemia rests constant at
this level till t=2 hr, time of injecting the rat with a continuous amount of anti-
insulin antibodies. This perfusion induces an augmentation of glycemia from 1g/1
to 3 g/l at t=10 hr.

0.5

1.2

Insulin plays a hypoglycemic role.

0.25

With an insulin concentration of 5 Mg/l...., the absorption rate of glucose by the
hepatic cells is 10 a.u. and the activity of hepatic enzyme E is 15% .

As insulin concentartion increases, the absorption rate of glucose increases to
reach 90 a.u (‘about 90 % increase) and also the activity of enzyme E increases to
reach 85% (‘about 5 times increase) when insulin concentartion reaches 40 Mg/l .
This shows that insulin acts on the hepatic cells and favors the absorption of
glucose by the hepatic cells and activate enzyme E.

The hepatic enzyme E favors the augmentation of hepatic reserves.

0.5

Table showing the variation of the quantity of glucose absobred by hepatic cells
and quantity of muscular glycogen in the absence and absence of insulin.

Glucose stored ( mg/g) Muscular glycogen

(mg/g)
Medium without insulin | 1.43 245

Medium with insulin 1.88 2.85

In a medium without insulin, the quantity of stored glucose is 1.43 mg/g and that of
muscular glycogen is 2. 45 mg/g.

However, in the presence of insulin, the quantity of stored glucose increases to 1.88 mg/g
and that of muscular glycogen also increases to reach 2.45 mg/g.

We deduce that insulin allows the muscle to absorb glucose and store it in the form of

glycogen
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Exercise 3

Marks

Experiment 1 shows that both muscle contracts when they receive
direct effective stimulations. So Both muscles are functional.
Experiment 2 shows a nervous message at the level of motor neuron N
when it is stimulated .So motor neuron N is functional.

On the contrary, muscle M of the paralyzed animal doesn’t show any
contraction as a consequence of a nervous message that it receives
contrary to the muscle of the normal animal. This shows that the
paralysis in the animal is neither due to a disfunctioning of motor
neurone N nor due to disfunctioning of muscle M. So it is due to
dysfunctioning at the level of neuromuscular synapse.

1.5

As vesicles are filled with acetylcholine as in the normal animal, this
permit us to reject H; which proposes a deficiency in acetylcholine.
The muscular contraction of the paralysed animal upon injection of
acetylcholine in the synaptic shows that these neurotransmitters are
fixed on their postsynaptic receptors at the level of the muscle .This
evident rejects H, .

The electromyographies show black traces at the level of synaptic
membrane.
A- Synaptic vesicles are marked in black. This indicates the
presence of acetylcholine.
B- The vesicles during exocytosis and the black spots of
acetylcholine are observed uniquely in the normal individual.
A radioactive marker is observed uniquely on the post Synaptic
membrane of the muscle of the control animal.
So the cause of the paralysis of the animal is due to the absence
of exocytosis, and consequently absence of liberation of
acetylcholine. The message is not transmitted and the muscle
remains relaxed.
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Ex. | Part Question Domain Mark
1 |Justify the storage of potassium in oil Communication 1
2.1 |Deduce the relative charge of the nucleus of potassium atom Applying knowledge 1
2.2 | Show that the atomic number of potassium is 19 Applying knowledge 1
3.1 |Indicate the valence of chlorine atom (Cl) Communication 0.5
1 42 Spe.cifyf the column (Group) to which chlorine element belongs in the Applying knowledge I
periodic table
3.3 |Identify the type of chemical bond in potassium chloride KCIl Communication 1
Verify, using oxidation numbers, that the reaction between potassium .
4 Appl knowled 1.5
and chlorine gas is an oxidation-reduction (Redox) reaction ppiying fnowledge
1 | specify which of these two types of gasoline is more explosive Communication 1
2.1 | What is the name of this process Applying knowledge | 0.5
22 Cl.loose, from the propositions given below, the one that corresponds to Applying knowledge | 0.5
this process
5 3.1 |Indicate the family to which octane belongs Applying knowledge | 0.5
32 Write, us.ing mole.cular formulas, the equation of the complete Applying knowledge 1
combustion reaction of octane
3.3 | Give one consequence of global warming Applying knowledge 1
By referring to the text and to Document-1, answer by True or False. L
4 Communication 2.5
Correct the false statement(s)
1 |Indicate the direction of the flow of electrons in this cell Communication 0.75
2 Write the half-reaction that takes place at the anode of the galvanic cell Applying knowledge | 0.75
(G1).
Deduce the overall equation of the reaction that takes place in the
3 Applying knowled 1
3 electrochemical cell (G1). PPIyIng Knowlecse
4 | Show that magnesium strip is the anode of the cell (G2) Communication 1
Choose, from the proposed representations, the one that corresponds to .
5 . Communication 1
the electrochemical cell (G2).
6 Arr.ange the metals Cu, Mg and Zn on an axis by increasing order of Communication L5
their tendencies to lose electrons. Justify
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dhawgzl) 33lgdll
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a Q s 7] % of

= [=¥ X o=l » & X .

—;;‘ "" g v gt = § < % § = °§ Percentile Attalnked
Al S| g o 5 ® S 5 S A £ |2z -

| S| A2 | 2| 22 2| & |

) = g & = g

s = 25 | 50 | 75 | 0 | Full

=

1 Com 1 2.8 .6230 | 1.0000 |[1.00| .48396 | -0.5 .010 | 0.0 1.0 1.0 | 37.6% | 62.2

2.1 | Know | 1 4.7 | .4349 |0.5000 0.00| .38724 | 0.20 | .010 | 0.0 0.5 | 0.75 | 35.9* | 21.1*

2.2 | Know | 1 7.8 | 4619 |0.5000 [1.00| .39611 | 0.25 | .011 | 0.0 0.5 1.0 | 28.2 | 28.5*

31| Com | 0.5 | 2.8 | .3264 |0.5000|1.00| .38022 | -1.0 | .010 | 0.0 0.5 0.5 |32.2*% | 62.7

1
7 (pts)

32 | Know | 1 2.9 | .7314 | 1.000 |1.00| .38022 | -1.0 |0.010| 0.5 1.0 1.0 | 16,5 | 62.7

3.3 | Com 1 4.7 | .4413 |0.50000.00| .45579 | .23 |0.010| 0.0 | .500 | 1.00 | 48.1* | 36.2

34 |Know. | 1.5 | 8.9 | .8887 | 1.000 [1.50| .58787 | -.33 | .011 | 025 1.0 1.5 | 19.7 | 38.9*

1 | Com. 1 5.1 | .6306 | 1.000 [1.00|0.43177| -0.52 | .010 | 0.00 | 1.00 | 1.00 | 27.6 | 53.7

2.1 [Know.| 0.5 | 83 | .3237 |0.5000| .50 | .23878 | -.61 | .011 0 .5 .5 352 | 64.7

2.2 |Know. | 0.5 | 5.6 | .3901 | 0.500 [0.50| .20697 | -1.35 | .011 5 0.5 0.5 | 22.0 | 78.0

3.1 | Know. | 0.5 | 6.0 | .4401 | 0.500 | .50 | .16224 | -2.34 | .011 | .500 | .500 | .500 | 11.9 | 88.0

2
7 (pts)

32 |Know.| 1 |[11.6*| .6535 | 1.000 [1.00| .41736 | -.62 | .011 | .500 | 1.00 | 1.00 | 24.2 | 54.8

33 [Know.| 1 |19.6*| .4305 | 0.00 [0.00| .49370 | .28 | .011 | 0.00 | 0.00 | 1.00 | 56.7* | 42.8

4 | Com | 25| 39 | 1.765 | 2.00 | 2.5 | .75680 | -.74 |0.010|1.500 | 2.00 |2.500| 5.6 | 38.9*

1 | Com [0.75| 4.4 | .6698 | .7500 | .75 | .23092 | -2.5 | .010 |.7500 |.7500 |.7500 | 10.6 | 83.1

2 |Know.|0.75| 4.1 | .6741 | .7500 | .75 | .22532 | -2.6 | .010 | .75 75 .75 | 10.0 | 83.7

3 |Know.| 1 5.6 | .7198 | .7500 | .75 | .25515 | -1.4 | .011 | .75 .75 .75 7.2 | 23.4%

3
6 (pts)

4 | Com.| 1 |10.1*| .2456 | 0.00 |[0.00| .33569 | 1.01 | .011 | 0.0 0.0 | .500 | 60.1* | 8.8*

5 | Com. | 1 3.7 | .7999 | 1.00 |1.00| .39975 | -1.5 | .010 | 1.00 | 1.00 | 1.00 | 20.0 | 73.3

6 | Com. | 1.5 | 6.7 | .7007 | .7500 [0.00| .54077 | .073 | .011 | 0.0 |.7500|1.250| 25.1 | 17.9*
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Ex. | Part Question Domain Mark
Pick out two sentences showing the importance of vitamins B in .
1.1 . . . Communication 1
protecting against heart disease
v th . o E 1
12 Iustlfyt e sugg.estlon to use vitamins C and E as supplements to reduce Communication 1
the risk of cardiovascular disease
2.1 |Indicate the criterion for this classification Applying knowledge 1
1 |_2.2 |Give the class of each of the vitamins listed in the text Applying knowledge | 1.5
3 | Give two reasons justifying this advice Applying knowledge | 1.5
4.1 | The chemical elements that constitute simple lipids Applying knowledge | 0.5
4.2 | The energetic nutrients are Applying knowledge | 0.5
5.1 |Indicate the role of cholesterol in the human body Applying knowledge | 1
5.2 | Calculate the energy value of 100 g Applying knowledge | 2
1.1 |Pick out the four symptoms of arthritis Communication
Give the generic name and the trade name of the anti-inflammatory L
1.2 . L Communication 1
drug used for treating arthriti
Indicate two side effects of using non-steroidal anti-inflammatory L
1.3 drugs Communication 1
ugs.

Non-steroidal anti-inflammatory drugs are used to inhibit the growth

2.1 . .
of microorganisms

Applying knowledge | 1

Two symptoms of Cortisone overdose which is a steroidal anti-

2
2.2
inflammatory drug are weight loss and nausea

Applying knowledge 1

3 |Match the items in column A to the corresponding items in column B. | Applying knowledge | 2

In case where the bacterium of otitis infection is unknown. specify. in

4.1
terms of its spectrum. the nature of the antibiotic to be prescribed

Applying knowledge | 2

Once antibiotic treatment is started. it is very important that patient
4.2 |continues to take his/her antibiotic dosage as prescribed. even if he/she | Applying knowledge 1
recovers. Justify.

Applying G)lel) Guhi g LS o o8] (Wlw Jgo olgud] WS § dogyhlbl 4532 Al Hgomes
.Communication Jolgdly knowledge
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g 2| = - % of
) _é ) - i 2:; . E - é;’ é Eg Percentile Attainked
<IN - B I O B mar
o = 2 = s | & |22
§ z | = °l 25 | 50 | 75 | 0 | Full
11| Com | 1 | 2 | 6464 | 5 1 | .35516 | -491 | .018 | 5 | 5 1 | 149 | 44.1
12| Com | 1 | 26 | .3746 0 | 44992 | 515 | 018 | © 0 1 | 561 | 311
2.1 |[Know.| 1 | 56 | .8524 | 1 1 | .33310 [-1.975| .019 | 1 1 1 | 11.8 | 822
—~ |22 |Know.| 15| 53 | 9928 | 1 |15 .51023|-533 | 019| .75 | 1 | 15 | 84 | 390
- l;‘; 3. |Know. | 1.5 | 143 | 3835 | 0 0 | .43460 | 681 | .020 | © 0 | .75 | 519 | 46
141 |Know.| 05| 7 | 4555 | 5 | 5 |.14224|-2.888].018| 5 | 5 | .5 | 89 | 919
42 |Know.| 05| .7 | 4535 | 5 | .5 |.14493 |-2.801|.018 | 0.5 | 05 | 0.5 | 9.2 | 90.6
51 [Know.| 1 |163 | .2136 | 0 0 | .38 [1.391].020] 0 0 0 | 751 17.8
52 [Know.| 2 | 6.9 |[15501| 1.75 | 2 | .66961 |-1.493| .019 | 1.5 | 1.75 | 2 | 11.9 | 47.8
11| Com | 1 | 4 | 9746 | 1 1 | .15289 |-6.074| .018 | 1 1 1 | 23 | 970
12| Com | 1 | 1.6 | 7885 | 1 1 | .38312 |-1.404| .018 | 05 | 1 1 | 172 | 749
13 Com | 1 | 22 | 9280 | 1 1 | 24866 |-3.334| .018 | 1 1 1 | 63 | 921
. 2|21 |Know | 1 | 45 | .6781 | 1 1 | 46434 | -763 | 019 | © 1 1 | 317 | 67.3
S22 |know | 1 | 58 | 400a| 5 |50 35033 | 266 | .019] 0 | 05 | 05 | 352 | 171
3 |Know.| 2 | 4 [19755| 2 2 | 17274 |-7.735| 018 | 2 2 2 2 | 978
4.1 |Know.| 2 | 12.0 [1.1081| 1 1 | .69310 | -.146 | .019 | 1 1 2 | 191 | 30
42 |Know.| 1 | 255 .3288 | 0 0 | 45479 | 728 | 021 | © 0 1 | 643 | 30.1
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g 2| = - % of
) _é ) - i 2:; . g - é;’ é Eg Percentile Attainked
eI - B I O B mar
o = 2 = s | & |22
§ Z| = °l 25 | 50 | 75 | 0 | Full
11| Com | 1 | 3 | .6769 | .5 1 | .34979 | -618 | .056 | 5 | 5 1 | 13.1 | 482
12| Com | 1 | 2 | 3687 | o0 0 | 45919 | .543 | 056 | 0 0 1 | 587 | 325
2.1 |[Know.| 1 | 7.1 | 8276 | 1 1 | .36035 |-1.735| .058 | 1 1 1 | 147 | 80.0
— |22 |Know. | 15| 66 | .9197 | 75 | 1.5|.50290 | -303 | 058 | 5 | .75 | 15 | 97 | 315
- l;‘; 3 |Know. | 1.5 | 134 | 3055 | © 0 | .40519 | .878 | .060 | © 0 | .75 | 613 | 26
|41 |Know.| 05| 1 | 4506 | 5 5 ].14920 | -2692] 056 | 5 | 5 | 5 | 99 | 90.1
42 |Know.| 05| 1 | 4286 | .5 | .5 |.17482|-2.043|.056| 5 | 5 | .5 | 142 | 857
51 [Know.| 1 |16 | .2599 | 0 0 | .41856 | 1.091 | .061 | 0 0 | 05 | 706 | 2255
52 [Know.| 2 | 9.8 | 1.484 |1.7500| 2 | .71325 | -1.26 |0.059| 1.5 | 1.75 | 2.0 | 14.5 | 454
11| Com | 1 | 6 | 9592 | 1 1 | .19165 |-4.674|0.056| 1 1 1 | 37 | 952
12| Com | 1 | 19 | 7279 | 1 1 | .42303 |-1.021| .056 | 0.5 | 1 1 | 234 | 689
13 Com | 1 | 2.8 | 9056 | 1 1 | 28526 |-2.774| .057 | 1 1 1 | 86 | 897
. 2|21 |Know | 1 | 54 | .6418 | 1 1 | .47847 | -592 | .057 | © 1 1 | 356 | 64.0
S22 know | 1 | 74 [ 3921 | 5 | 50| 36320 355 | 058| o | 05 | 05 | 395 | 179
3 |Know.| 2 | 4 [19421| 2 2 | 25961 |-4.674| 56 | 2 2 2 3 | 949
4.1 |Know.| 2 | 144 | 0908 | 1 1 |.63229 | 0.079 | .060 | 0.5 | 1 1 | 248 | 158
42 |Know.| 1 | 279 2538 | 0 0 | 1.132 | 1.132 [0.066| 0 0 | 05 | 73.6 | 244
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Cinétique chimique, Equilibre chimique, Les réactions acide-base en solution aqueuse pH meétre,
: 3V JSadI e eldg Chimie organique 1T
Reactions acide-base en solution aqueuse pH-) ysox0 J] (La soude caustique) Js¥ (ys yol ST
dosage pH-metre) ($98 jass dplee dhwlgy NaOHJI o3l 5185 Wass dulyd ¢ 9090 Jgldg (meétre
Lo dlswl Oygxé W89 (Acide benzoique)i=d jass> ge (NaOH) duscldl oda Jelds ‘La.“sl duwlydy
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s9= | (Etude cinetique de la decomposition de peroxyde d’hydrogene) CJUI oyl oty o
dwlyds (S) Jglxe @ H,0, J (concentration) ;.5,5 Judod dulyd ¢ 990 Jsldg (Cinétique chimique)
L dliwl O y9>eé W39 .(La cinetique de sa reaction de decomposition) dalise &518 9l § S8 4S5y
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Ex. | Part. Question Domaine Note
1 | Citer le matériel indispensable pour préparer la solution (S). Expérimentation | 0.5
2.1 |Ecrire I'équation de la réaction de dosage. Apphce‘ltlon des 0.5
connaissances
) Montrer que la concentration d’hydroxyde de sodium dans la solution (S) Application des ]
“ lest Cb = 0,028 mol.L™". connaissances
23 Déduire le degré de pureté (pourcentage massique) de NaOH, dans ces Application des 0.75
" | pastilles. connaissances )
41 Justifier. Caddition de leau distillée dans le bécher avant le dosage n’a pas Application des 05
" |affecté VaE connaissances '
1 242 Justifier. Le bleu de bromothymol (Jaune 6 - 7,6 Bleu) est I'un des Application des 05
" |indicateurs colorés convenable pour réaliser ce dosage. connaissances ’
31 Ecrire I'équation de la réaction entre l'acide benzoique et I'ion hydroxyde Application des 0.5
"~ |HO-. connaissances '
A 1 , Application des
3.2 | Calculer la constante Ky de cette réaction. En déduire quelle est totale. . 0.5
connaissances
3.3 |Déterminer le réactif limitant. Apphce‘ltlon des 0.5
connaissances
3.4 |Trouver le pH de la solution obtenue. Apphc;.itlon des 0.75
connaissances
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Ex. | Part. Question Domaine Note
; . 5 ; Application d
1.1 |Montrer que la masse molaire de lester (E) est égale 4 130 g.mol . PpHeation €5 | o 5
connaissances
- . . Application des
1.2 | Vérifier que R est un radical méthyle de formule CHj. . 0.5
connaissances
A , Application d
1.3 |Donner le nom systématique de lester (E). ppucation €es -1 o5
connaissances
1.4.1 | Indiquer ce quon observe dans les deux tests (1) et (2). Communication | 0.5
1.4.2 | Déduire d’apres le résultat de chaque test la famille du composé (C) Communication | 0.5
143 Ecrire, en utilisant les formules semi-développées, Iéquation de la réaction Application des 0.75
2 | 77 | de préparation de l'alcool (B) a partir du composé (C). connaissances )
2,1 Montrer que la quantité de matiére initiale de I'acide éthanoique est égale a | Application des 05
" 10,52 mol. connaissances )
, . o g e s Application des
2.2 |Déterminer le rendement de cette réaction de synthese a la date t. . 1.25
connaissances
1 . . Application des
2.3.1 | Donner la formule semi-développée du composé (D). Nommer-le. . 0.75
connaissances
232 Ecrire, en utilisant les formules semi-développées, léquation de la réaction Application des 0.75
" | destérification entre le composé (D) et 'alcool (B). connaissances ’
Application d
2.3.3 | Citer deux caractéristiques de cette réaction. pprcation €es - 5
connaissances
1.1 |Indiquer la verrerie la plus précise pour prélever le volume V. Expérimentation | 0.25
Choisir de la liste du document-1 le matériel nécessaire pour réaliser le . .
1.2 Expérimentation | 0.75
dosage.
13 Sachant que I'ion permanganate MnOy, de couleur violette, est la seule Application des 05
" | espeéce colorée, indiquer comment détecter Iéquivalence. connaissances )
14 Montrer que la concentration initiale de H,O, est: [H,O,]o = 7,3.107 Application des 1
"~ |mol.L™. connaissances
Tracer en se référant au document-2, la courbe représentant la variation de .
2.1 . . Communication 1
la concentration de H,O, en fonction de temps ; [H,0,] = f(t)
. . . s Application des
2.2 | Faire correspondre chaque vitesse a I'instant convenable. ppica 0.5
3 connaissances
53 Indiquer le facteur cinétique responsable de Iévolution de la vitesse de Application des 05
" | disparition de H,O, au cours du temps. connaissances ’
2.4 |Déterminer graphiquement le temps de demi-réaction t%. Communication 1
Montrer qua tout instant t, la concentration de peroxyde d'hydrogéne
[H,O,]t exprimée en mol.L-1 et le volume de dioxygéne V(O,)t en mL
551 dégagé, sont reliés par la relation suivante : Application des 1
e . VO 0 connaissances
ol 110
1200
252 A un instant t donné le volume de dioxygeéne O, dégagé est 87,6 mL. Application des 05
7 | Préciser si ce temps correspond a la fin de la réaction. connaissances )

& Gl pas Cowdl 0l bl U8y . Larogill § Baaisll OVl (e Oladsdl @353 o 1- 63y Jguzdl bl
S350l OlaMsl duds el giy Joolst] Olass Jloxe § (928 doS Oladle g ellas] e (a3 g illy datsll Cavo gt
Lkl § Ul JSU &1 oMl ¢ gazmn 2 = 03 Jgdedl pains hasdl puyailly Glaglsll Idial Jloxs s
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Communication

Experimentation

Application des connaissances

il

3

1.5

155 ALkl 63s oo Jlxbl e LUSU) dedls)

139 s Ol ) e lad] pus dex W89
bl Josll OLUS Jlos 03985 dian $illy slasSdl 83U dosy)l Oloiadl § hoased] oy5ad] diy b
Gzl
Gebas Jleh ;Y1 J3) slhael Cum o Lol 1 sloxsl ] 698 @V eaddl § deisbl Jld) g3gaill

00539 skl Glus e Sloglsd
oalsdl il § Lo lalb dosy 5imme 3927 pus

Len LT q A8l adLedl A5G yopc Uil

dilusl) A5Lasyl Jalzbl 3 63y Jsdod!

Mean /80 | Median | Mode | Std. dev. | Coeff. of var. | Skewness | Min. | Max. Percentiles
(CV) 25 50 75
56.15 58 66 14.68 0.26 -0.624 0.0 80.0 46 58 68

5| 58 so median Jaws)l 5SUg 56.1590 slasSII 830 & Swl=iell Mean hwsll Jasll 41 3- 03y Jouzd) yab
Juy 1 Y1 80 (y0 66 o 131,55 5SYI dadlsll G 3 IS .80 (0 58 (e JBT dodle I3l szl o % 50
Mean Chwsll Jishl 38 Osle onaleill O¥ize LT GT e
Lie B3 Sl 58T o1 e Jus 55T d50 588 0 (e oYl Skewness (Sk = - 0.624 < 0) o ls Lo & L
(58) Jawslls (56.16) rwsll Jushl ge 5ST o (66) gwelsill
Coefficient of) Jb GBymy s3I MYl Jalso S50 NS (a9 Olodlll Gty 3l Lo § & SUL pazdly
gl e D58 gueleill Ggtue el Jholy Oladlsdl § Cidanl) Ole dasde mdazus wvariation (CV=0.26

Leg 80/58 19I5 aze % 50 Gy 093 Leg 80/46 I5)5 nalzibl pe % 25 Of W o5 Percentiles - J] duwlly &3Sy
Lolsll 83901 § Buus SIS Gnalsabl 2 O ] e I 5aV1 (93 Lo 80/68 19l cpalszbl (ne % 75 Tys 950
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Chemical species presented in the beaker at equivalence point JI wus=s 8ylge umlxll,l Dol pas o
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Blsdl psle ¢ 58 -slaSUl disluck SLUSI Jlos dilasyl Jolsal) Edg dzudl g6 ¢ 4- (63 Jgazdl

% of
Percentile Attained
mark

Missing ( %)
Mean
Median
Mod
Std. Devi
Skewness
Std. Er
of Skewness

25 50 75 0 Full

Ex
Whole Mark (pts)
Part
Dom
Full Mark (pts)

1 Exp. | 05| 0.8 0.37 0.50 {0.50| 0.211 | -1.12 | 0.03 |0.250| 0.50 | 0.50 | 23.1 | 71.8

2.1 | Con. | 0.5 | 0.6 0.44 0.50 | .50 | 0.158 | -2.42 | 0.03 |0.500| 0.50 | 0.50 | 11.3 | 87.9

2.2 | Con. 1 0.5 0.84 1.00 [{1.00| 0.219 | -2.27 | 0.03 {0.750| 1.00 | 1.00 | 4 52.9

2.3 | Con. [0.75| 4.1 0.47 0.75 |0.75| 0.313 | -0.43 | 0.03 |0.250| 0.75 | 0.75 | 20.8 | 49.5

24.1| Con. | 0.5 | 52 0.18 0.00 |0.00| 0.207 | 0.54 | 0.03 | 0.000| 0.00 | 0.00 |48.9*| 23.1

242 | Con. | 0.5 6 0.37 0.50 {0.50| 0.211 | -1.13 | 0.03 [0.250| 0.50 | 0.50 | 21.9 | 68.1

31 | Con. | 0.5 | 0.9 0.35 0.50 {0.50| 0.223 | -0.95 | 0.03 [0.000| 0.50 | 0.50 | 27.6 | 70.4

32 | Con. | 05| 1.8 0.46 0.50 |0.50| 0.123 | -3.07 | 0.03 |0.500| 0.50 | 0.50 | 5.5 | 88.2

33 | Con. | 0.5 | 3.2 0.43 0.50 {0.50| 0.153 | -2.08 | 0.03 [0.500| 0.50 | 0.50 | 8.7 | 79.3

34 | Con. [0.75| 7.5 0.36 0.25 |0.00| 0.325 | 0.11 | 0.03 {0.000| 0.25 | 0.75 | 33.6* | 33.5*

1.1 | Con. | 0.5 | 3.1 0.47 0.50 {0.50| 0.111 | -3.92 | 0.03 {0.500| 0.50 | 0.50 | 4.9 | 91.3

12 | Con. | 05| 5.3 0.43 0.50 [0.50| 0.168 | -2.09 | 0.03 |0.500| 0.50 | 0.50 | 12 80.5

1.3 | Con. | 0.5 | 2.2 0.39 0.50 {0.50| 0.201 | -1.46 | 0.03 [0.500| 0.50 | 0.50 | 19.8 | 77.6

14.1| Com. | 0.5 | 2.8 0.30 0.25 [0.50| 0.204 | -0.40 | 0.03 | 0.000| 0.25 | 0.50 |24.3*| 45

142 | Com. | 0.5 | 2.7 0.44 0.50 [0.50| 0.128 | -2.27 | 0.03 [0.500| 0.50 | 0.50 | 4.4 | 80.1

143 | Con. | 0.75| 8.8 0.47 0.75 |0.75| 0.348 | -0.55 | 0.03 |0.000| 0.75 | 0.75 |30.7*| 53.7

2
7 (pts)

2.1 | Con. | 0.5 | 45 0.48 0.50 [0.50| 0.090 | -4.90 | 0.03 [0.500| 0.50 | 0.50 3 91.5

22 | Con. |1.25| 7.6 0.73 0.75 [1.25| 0.489 | -0.27 | 0.03 [0.250| 0.75 | 1.25 | 16.6 | 34*

23.1| Con. [0.75| 9.4 0.52 0.75 (0.75| 0.311 | -0.92 | 0.03 |0.250| 0.75 | 0.75 | 20.7 | 55

232 | Con. [0.75| 14.5 | 0.50 0.75 |0.75| 0.339 | -0.72 | 0.03 |0.000| 0.75 | 0.75 |25.3*| 53.8

233 | Con. | 0.5 | 6.4 0.43 0.50 {0.50| 0.153 | -2.08 | 0.03 [0.500| 0.50 | 0.50 | 8.3 | 76.6

1.1 | Exp. |0.25| 0.3 0.23 0.25 |0.25| 0.065 | -3.21 | 0.03 |0.250| 0.25| 0.25 | 7.5 | 92.2

1.2 | Exp. |0.75| 0.4 0.60 0.75 10.75| 0.191 | -1.33 | 0.03 [0.500| 0.75 | 0.75 3 57.7

1.3 | Con. | 0.5 | 4.1 0.18 0.00 |0.00| 0.228 | 0.53 | 0.03 |0.000| 0.00 | 0.50 |55.7*| 30.8*

1.4 | Con. 1 7.7 0.72 0.75 [1.00| 0.341 | -1.24 | 0.03 [0.750| 0.75 | 1.00 | 13.5 | 39.7

2.1 | Com. | 1 0.5 0.97 1.00 [{1.00| 0.089 | -5.43 | 0.03 {1.000| 1.00 | 1.00 | 0.2 | 92.4

3
7 (pts)

22 | Con. | 05| 1.7 0.45 0.50 [0.50| 0.144 | -2.81 | 0.03 |0.500| 0.50 | 0.50 | 8.9 89

23 | Con. | 05| 2.8 0.29 0.50 |0.50| 0.244 | -0.35 | 0.03 |0.000| 0.50 | 0.50 |39.4*| 56.2

24 | Com. | 1 1.7 0.81 1.00 |1.00| 0.248 | -1.48 | 0.03 |0.750| 1.00 | 1.00 | 2.6 | 53.9

2.5.1| Con. 1 6.2 0.47 0.50 |0.00| 0.430 | 0.048 | 0.03 |0.000| 0.50 | 1.00 | 36* | 28.3*

252 | Con. | 05| 6.1 0.37 0.50 [0.50| 0.208 | -1.12 | 0.03 [0.250| 0.50 | 0.50 | 20.9 | 67.1
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Ex.| Part. Question Domaine Note
Applyi
1.1 |Show that the molecular formula of the alcohol (A) is C,H;,O PPyIng 0.75
knowledge
Applyi
1.2.1. | Indicate the class of alcohol (A). PPyIng 0.25
knowledge
L . Applying
1.2.2. | Give its systematic name 0.25
knowledge
Write the condensed structural formulas of the other three alcohol isomers Applying
1.2.3. 0.75
of alcohol (A). knowledge
Applyi
1.2.4. |Justify that the molecule of the alcohol (A) is chiral. PPyIng 0.5
knowledge
Applyi
1.2.5. | Represent, according to Cram, the two enantiomers of alcohol (A). PPyIng 0.75
knowledge
Applyi
1 | 1.3.1. | The systematic name of (B) is butanal. PPying 0.5
knowledge
1.3.2. | The compound (B) gives white crystals with 2,4- DNPH. Applying 0.5
knowledge
21 Write, using the condensed structural formulas, the equation of this Applying 0.75
"' |esterification reaction. knowledge '
25 Determine the number of moles of each constituent of the reacting mixture, Applying .
" |at equilibrium. knowledge
Applyi
2.3. | Deduce the value of the equilibrium constant Kc. PPyIE 0.5
knowledge
The same experiment is carried out again with only one change: “without
24 the addition of concentrated sulfuric acid" .The equilibrium state is reached Applying 0.5
" |at an instant of time t. Choose the correct answer. Justify. knowledge '
a.t>t b.t=t ct<t
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Ex.| Part. Question Domaine Note
Determine the volume V,, withdrawn from solution (So) to prepare the . .
1.1. K Experimentation| 0.5
solution (S;).
Choose, from document- 2, the essential glassware needed to carry out the . .
1.2. . . Experimentation | 0.5
preparation of solution (S,).
Applyi
2.1. |Calculate the initial number of moles of hypochlorite ions ClO". PPyIE 0.5
knowledge
Verify whether the instant of time t = 16 min represents the end of the .
2.2. ! Communication | 0.75
reaction.
23 Plot the curve representing the variation in the number of moles of (N,) as Communication .
" |a function of time: n (N,) = f (t) within the interval of time [0- 16min]
D , hically, th iati f th f fa ion of
24 eduFe grap. ically, the variation of the rate of formation of (N,) as a Communication | 0.75
2 function of time.
Choose the correct answer:
The instantaneous rate of formation of N, at an instant of time t is denoted Aoplvin
2.5 |as r(N2)t and the instantaneous rate of disappearance of ClIO™ at the same PPIyINg 0.5
. . - . knowledge
instant t is denoted as r (CIO")t are related by the relation:
a. r(ClO")=3r(Ny), b. r(ClO"), =r(N,){/3 c. 1(ClO")= r(Ny),
2.6 |Determine the half-life time of the reaction t%. Communication | 1
The same kinetic study is carried out again but with one change: the
27 temperature of the reactit.lg medium is l'ligher than 270C. Specify, in this Communication | 0.5
study, whether the following statement is true or false: The number of moles
of nitrogen gas (N,) formed at t = 4 min becomes less than 8.0x10 mol.
Applyi
1.1. | Write the equation of the reaction of ethanoic acid with water. PPIyIIE 0.5
knowledge
12 Knowing that o is the degree of dissociation of ethanoic acid in water, Exvérimentation | 0.75
2. X .
verify the following relation : [CH;COO']/[CH;COOH] = a/1-0 P
L3 Show that the value of O is close to 0.04, knowing that pH of the solution Applying 0.5
" |(S) is equal to 3.4 knowledge '
Applyi
1.4. |Based on the value of 0., justify that ethanoic acid is a weak acid. PPyIng 0.25
knowledge
From the given material of document-2, choose the most suitable ones . .
2.1 o Experimentation | 1
needed to carry out the titration.
Applyi
2.2. | Write the equation of the titration reaction. PPyIE 0.5
3 knowledge
Based on the chemical species present in the beaker at equivalence. Specify Aoplvin
2.3. |the point that represents the equivalence point: A(VbE = 10 mL ; pHg = 8.3); knl())fvf’e dge 0.75
B(Vis = 10 mL; pHg = 7); C (Vi = 10 mL; pHg = 5.8). 8
Applyi
2.4. |Determine the molar concentration of ethanoic acid in the solution (S). PPYINg 1
knowledge
Plot the shape of the curve representing the change in the pH as a
2.5. | function of the volume of the base added pH = f (Vb) passing by the four | Communication | 1
remarkable points extracted from the table of document-1.
Referring to document-1 and using the predominance axis of the chemical
2.6 |species of the pair CH;COOH / CH;COO™, specify the chemical species Communication | 0.75
which predominates at the end of the titration for Vi, = 15 mL.
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% of
Percentile Attained
mark

Missing ( %)
Mean
Median
Mod
Std. Devi
Skewness
Std. Er
of Skewness

25 | 50 | 75 0 Full

B
Whole Mark (pts)
Part
Dom
Full Mark (pts)

1.1 | Know. [ 0.75| 3.6 0.62 0.75 |0.75| 0.248 |-1.7100.022|0.750{0.75| 0.75 | 9.1 | 75.1

1.2.1 | Know. | 0.25| 0.6 0.23 0.25 [0.25| 0.056 |-3.9370.021]0.250|0.25| 0.25 | 5.4 94

1.2.2 | Know. | 0.25 | 0.7 0.23 0.25 [0.25| 0.052 |-4.314|0.021|0.250(0.25| 0.25 | 4.6 | 94.7

1.2.3 | Know. | 0.75| 1.3 0.64 0.75 [0.75| 0.188 |-1.728|0.021|0.500|0.75| 0.75 | 2.8 | 69.4

1.2. |Know.| 0.5 | 3.3 0.39 0.50 {0.50| 0.171 |-1.2770.022{0.250|0.50| 0.50 | 10.8 | 65.4

1.2.. | Know. | 0.75| 4 0.63 0.75 10.75| 0.233 |-1.919|0.022{0.750|{0.70 | 0.75 | 8.9 | 72.2

1
6 (pts)

1.3.1 | Know. | 0.5 | 2.7 0.40 0.50 [0.50| 0.193 |-1.6240.022|0.500{0.50| 0.50 | 17.9 | 79.2

1.3.2 | Know. | 0.5 | 4.3 0.29 0.50 [0.50| 0.244 |-0.3870.022|0.000|0.50 | 0.50 |38.3*| 56.5

2.1. | Know. | 0.75| 3 0.42 0.75 |0.75| 0.363 |-0.279|0.022|0.000|0.75| 0.75 |39.7%| 52.7

2.2. | Know.| 1 5.5 0.77 1.00 |1.00| 0.363 |-1.350(0.022|0.750|1.00| 1.00 | 13.1 | 62.8

2.3. | Know. | 0.5 | 6.7 0.30 0.50 |0.50| 0.236 |-0.485|0.022|0.000|0.50| 0.50 |33.4*| 55.4

24. | Know. | 0.5 | 5.1 0.34 0.50 [0.50| 0.217 |-0.796 |0.022 |0.000|0.50 | 0.50 |24.8*| 60.2

1.1. | Exp. | 0.5 | 0.6 0.33 0.25 |0.25| 0.139 |-0.103|0.021|0.250{0.25| 0.50 | 4.1 | 38.7*

1.2. | Exp. | 0.5 | 0.6 0.45 0.50 (0.50| 0.144 |-2.7240.0210.500{0.50| 0.50 | 8.8 | 88.9

2.1. |Know.| 0.5 | 1.9 0.43 0.50 (0.50| 0.167 |-2.1390.0210.500({0.50| 0.50 | 12.3 | 84

22. | Com. |0.75| 7 0.50 0.75 10.75| 0.299 |-0.760|0.022|0.250|0.75| 0.75 | 18.4 | 50.3

23. | Com. | 1 0.3 0.93 1.00 |1.00| 0.137 |-2.3890.021|1.000|1.00| 1.00 | 0.3 | 75.7

2
7 (pts)

24. | Com |0.75| 3 0.47 0.50 |0.75| 0.275 |-0.545|0.022|0.250{0.50| 0.75 | 15.3 | 39.7*

2.5. | Know.| 0.5 | 2.9 0.42 0.50 {0.50| 0.172 |-2.0700.022{0.500|0.50| 0.50 | 13.8 | 85.7

2.6 | Com 1 2.3 0.64 0.75 |1.00| 0.346 |-0.5520.021|0.250{0.75| 1.00 | 10.5 | 36.2*

2.7 | Com | 0.5 4 0.40 0.50 {0.50| 0.179 |-1.483|0.022|0.250|0.50| 0.50 | 13.2 | 71.1

1.1. | Know.| 0.5 | 0.8 0.43 0.50 {0.50| 0.169 |-2.156|0.021{0.500|{0.50| 0.50 | 13 | 85.8

1.2. | Know. | 0.75| 11.5 | 0.30 0.00 [0.00| 0.344 | 0.377 [ 0.023[0.000|0.00| 0.75 |45.3*| 30.7*

1.3. |Know. | 0.5 | 12.8 | 0.32 0.50 [0.50| 0.225 |-0.6290.023|0.000|0.50| 0.50 | 20.3 | 52.6

1.4. | Know. | 0.25| 14.8 | 0.17 0.25 [0.25| 0.113 |-0.9410.023|0.000|0.25| 0.25 | 24.5 | 60.7

2.1. | Exp. 1 1.4 0.87 1.00 [{1.00| 0.222 |-2.099(0.021{0.750|{1.00| 1.00 | 2.1 | 67.9

3
7 (pts)

2.2. |Know.| 0.5 | 2.4 0.36 0.50 [{0.50| 0.221 |-1.025|0.021{0.000|0.50| 0.50 | 26.3 | 70.9

2.3. | Know. | 0.75| 3.1 0.50 0.75 [0.75| 0.286 |-0.667|0.022|0.250|0.75| 0.75 | 14.3 | 51.3

24. | Know. | 1 7.3 0.76 0.75 [1.00| 0.295 |-1.486|0.022(0.750|0.75| 1.00 | 8.3 | 40.9

2.5. | Com 1 3 0.51 0.25 [0.25| 0.386 | 0.233 |0.022|0.250(0.25| 1.00 | 14.3 | 32.9*

26 | Com [0.75] 13 0.39 0.50 |0.75| 0.308 |-0.063|0.023|0.000|0.50| 0.75 |25.7%| 29.9*
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This Exam Is Composed of Three Exercises. It Is Inscribed on Two Pages, Numbered 1 and 2.
Answer the Following Three Exercises:

Exercise 1 (7 points) Potassium

Potassium (K) is a chemical element that is oxidized rapidly in contact with air and reacts violently

with water. It is often kept immersed in oil.
Some chemical fertilizers contain potassium element in the form of many salts such as potassium

chloride KCI.

1.
2.

By referring to the text, justify the storage of potassium in oil.

The relative charge of the electron cloud of potassium atom is equal to 19 —:

2.1. Deduce the relative charge of the nucleus of potassium atom.

2.2. Show that the atomic number of potassium is 19, knowing that the relative charge of one proton
is 1+.

Document -1 represents the schema of the transfer of an electron from the valence energy level of

potassium atom to that of chlorine atom. -
By referring to Document-1, answer the following questions: /\ *
Ke Cl?

L 2

3.1. Indicate the valence of chlorine atom (Cl).
3.2. Specify the column (Group) to which chlorine element belongs

in the periodic table. Document-1
3.3. Identify the type of chemical bond in potassium chloride KCI.
Potassium and chlorine gas react to produce Potassium chloride KCI according to the reaction
represented by the equation given below:

2K + Cl, »2KCL

-Verify, using oxidation numbers, that the reaction between potassium and chlorine gas is an
oxidation-reduction (Redox) reaction.
Given: The oxidation number of K in KCl is equal to +1.

Exercise 2 (7 points) Petroleum Products

Some hydrocarbons with linear (non-branched) carbon chains tend to detonate (explode) in the
cylinder of car engines and violently push the piston forward.
Other hydrocarbons with branched carbon chains burn slowly in the engine and gently push the

piston forward which limits the detonation.
The octane number is a number that expresses the anti-knock characteristics of a fuel. The higher the

octane number, the less explosive is the gasoline.

1.

In Lebanon, there are two types of gasoline for cars: «95 octane» and «98 octane», having octane

numbers of 95 and 98 respectively.
Referring to the text, specify which of these two types of gasoline is more explosive.

2. Octane can be extracted from crude oil by a physical process.

2.1 What is the name of this process?
2.2 Choose, from the propositions given below, the one that corresponds to this process.
a) A process during which the components of a mixture are separated based on the difference
in their boiling points.
b) A process during which large molecules are broken down into smaller molecules.
¢) A process through which addition of identical molecules occurs.

Page 1/ 2
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3. The complete combustion of octane (CgH3g) in the presence of oxygen is a source of pollution.

3.1. Indicate the family to which octane belongs.

3.2. Write, using molecular formulas, the equation of the complete combustion reaction of

octane.

3.3. Carbon dioxide obtained is a greenhouse gas, the increase in the level of the greenhouse

gases in the atmosphere contributes to global warming.

- Give one consequence of global warming,
4. Document-1 represents the condensed structural formula
of 2,2,4-trimethylpentane.
By referring to the text and to Document-1, answer by
True or False. Correct the false statement(s).
a) The carbon chain of 2,2,4-trimethylpentane is linear.
b) 2,2,4-trimethylpentane is an isomer of octane.
¢) 2,2,4-trimethylpentane is more explosive than
octane.

Exercise 3 (6 points)

CH, “H,
113C-—-<.l.r-x — CH, —C—CH,

CH,
Document-1

Electrochemical Cells

Metals differ by their tendencies to lose electrons. A metal (M) is more active than another metal
(M,) if it has greater tendency to lose electrons. The metal (M) serves as anode in an

electrochemical cell M;- M.

Document-1 represents the schemas of two electrochemical cells (Gy) and (G2) during their

functioning and the voltage (U) of each one.

(i) S:vit-ch

p
\&> Switch
XM .,

. . A . . T .. .
Solution containing Solution containing Solution containing Solutiorl containing

Zn%" ions

Mg? ions

Cu?* ions

Mg ions

[Voltage Up =1.61 V!

Electrochemical Cell (G1)

Document-1

[Voltage (Uy) = 2.71 V|

Electrochemical Cell (G2)

By referring to Document-1, answer the following questions:
1. Knowing that magnesium strip is the anode of the cell (Gy),
- Indicate the direction of the flow of electrons in this cell.
2. Write the half-reaction that takes place at the anode of the galvanic cell (Gy).
3. The half-reaction that takes place at the cathode of the cell (Gy) is: Zn*" +2e > Zn.
- Deduce the overall equation of the reaction that takes place in the electrochemical cell (Gy).
4. Show that magnesium strip is the anode of the cell (G3).
5. Choose, from the proposed representations, the one that corresponds to the electrochemical cell (G3).

a) Cu|Cu®* - salt bridge - Mg®" | Mg
¢) Mg|Mg? - salt bridge - Cu** | Cu

b) Cu®* | Cu- salt bridge - Mg | Mg**
d) Mg*" | Mg- salt bridge - Cu | Cu*"

6. In an electrochemical cell, the greater the difference in the tendencies of metals to lose electrons,

the higher is the voltage of the cell.

- Arrange the metals Cu, Mg, and Zn on an axis by increasing order of their tendencies to lose

electrons. Justify.

Page 2/ 2
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Part | Exercise 1 (7 pts) Potassium Mark
of Q Expected Answer
1 Potassium is oxidized rapidly in contact with air and reacts violently with water. So it is 1
) often kept immersed in oil.
As atom is electrically neutral then the total charge of the atom = 0 (0.25 pt)
21 Total charge of the atom = Relative charge of nucleus + Relative charge of electron cloud 1
’ (0.5 pt)
Relative charge of nucleus = 0- (19-) =19+ (0.25 pt)
charge of nucleus = (number of protons) X (relative charge of a proton) (0.25 pt)
19+ = (number of protons) X (1+) (0.25 pt)
2.2 Number of protons = 319% =19 (0.25 pt) 1
Z = number of protons =19 (0.25 pt)
3.1 | The valence of chlorine atom is 1. 0.5
Chlorine belongs to column 17 (group VII) (0.5pt) since chlorine atom has 7 valence
3.2 electrons (0.5pt), 1
33 There is a transfer of electron between potassium atom and chlorine atom. (0.5pt) |
’ As there is a transfer of electrons, the bond is ionic. (0.5pt)
2K+Cl, =» 2 KCI
0 0 +1 -1 (0.25 x 2)
Let % be the oxidation number of Cl in KCl
I+%=0
4 » =-1 (0.5pt) 1.5
The oxidation number of chlorine atom decreases from 0 to —I, while the oxidation
number of the potassium atom increases from 0 to + 1. Since the oxidation numbers vary
between reactants and product so the reaction is an oxidation-reduction reaction. (0.5 pt)
Part | Exercise 2 (7 points) Petroleum Products Mark
of Q Expected Answer
Gasoline «95 octane» is more explosive than Gasoline «98 octane» (0.5 pt)
1. Since the higher the octane number, the less explosive is the gasoline. (0.5 pt) 1
2.1 | Fractional distillation 0.5
a. A process during which the components of a mixture are separated based on the
2.2 | difference in their boiling points. 0.5
3.1 | Octane belongs to the family of Alkanes. 0.5
3.2 The equation of the complete combustion reaction of octane : 1
’ 2CgH;g + 250, — 16 CO, + 18 H,0.
33 Melting of polar ice caps. 1
) Or change in the distribution of rainfall (precipitations) over various continents.
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- The statement (a) is False (0.5 pt) : The carbon chain of 2,2,4-trimethylpentane is
branched. (0.5 pt)

- The statement (b) is correct. (0.5 pt)

- The statement (c) is False (0.5 pt): Octane is more explosive than 2,2,4-trimethylpentane

(0.5 pt)

2.5

Part
of Q

Exercise 3 (6pts) Electrochemical Cells
Expected Answer

Mark

In an electrochemical cell, electrons moves from the anode to the cathode then electrons
flow from magnesium strip Mg toward the zinc strip Zn.

0.75

The half-reaction that takes place at the anode is:
Mg>Mg* +2e

0.75

In a redox reaction, electrons are conserved (the number of electrons lost is equal to the
number of electrons gained). (0.5pt)
At the cathode: Cu*™+26—> Cu
+

Atthe anode: Mg—> Mg*+2¢

The overall equation of the reaction is: Mg + Cu*" —> Mg®*+ Cu (0.5pt)
q g P

In the schema of the cell (G3), the anions NO3 move toward the solution containing
Mg?** ions to maintain its electric neutrality (0.25 pt) this indicates that the quantity of
positive ions Mg2+ increases in the solution (0.25 pt) then Mg undergoes oxidation

(0.5 pt).
Therefore Mg is the anode of this electrochemical cell.

The written representation of the electrochemical cell (Gy) is:
¢) Mg | Mg**- Salt bridge -Cu** | Cu

In the cell (G1): Mg is the anode then it has more tendency to lose electrons than Zn.
(0.25 pt)
In the cell (G2): Mg is the anode then it has more tendency to lose electrons than Cu.
(0.25 pt)
The greater the difference in the tendency of metals to lose electrons, the higher is the
voltage of the cell. The voltage of the cell (G;) > the voltage of the cell (G;)
(2.71V >1.61V) (0.25 pt) then :

1 L L ~. Increasing order of the tendency

Cu Zn Mg of metals to lose electrons

(0.75 pt)

1.5
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This Exam Includes two Exercises. It is inscribed on two pages numbered 1 and 2.
The Use of a Non-Programmable Calculator Is Allowed.

Answer the Two following Exercises:

First Exercise (10 points)  Dietary Factors and Heart Disease Risk

A number of studies have demonstrated an inverse relationship between the consumption of fruits and
vegetables and the incidence of cardiovascular disease.... Fruits, vegetables, whole grains, and legumes
are good sources of fiber, vitamins, minerals, and phytochemicals.

Soluble fibers, such as those in oat bran, legumes, ... have been shown to reduce blood cholesterol levels
and therefore reduce heart disease risk. The vitamins (such as C and E), minerals, and phytochemicals in
plant foods protect against heart disease because many have antioxidant functions. Antioxidants decrease
the oxidation of LDL cholesterol and therefore are hypothesized to prevent development of plaque in
artery walls.

Adequate intakes of vitamin Bg, vitamin B, and folic acid (Bg) can help protect against heart disease
because they keep blood levels of the amino acid homocysteine low. ....

Niacin (By) is another B vitamin that may affect heart disease risk. When consumed in extremely high

doses the nicotinic acid form of niacin can be used to lower blood cholesterol.
Extracted from: Smolin, ., Grosvenor, M. Nutrition: science& applications. WILEY, 2007.

Questions

1. Referring to the text :
1.1. Pick out two sentences showing the importance of vitamins B in protecting against heart disease.
1.2. Justify the suggestion to use vitamins C and E as supplements to reduce the risk of

cardiovascular disease.

2. Vitamins are classified into hydrosoluble vitamins and liposoluble vitamins.
2.1. Indicate the criterion for this classification.
2.2. Give the class of each of the vitamins listed in the text.

3. Itis advised to consume raw fruits and vegetables rather than to consume them cooked
in water at high temperature. Give two reasons justifying this advice.

4. Choose the correct answer:
4.1. The chemical elements that constitute simple lipids:

a. C,Hand N b. C,Hand O c.H,Oand N
4.2. The energetic nutrients are:
a. Vitamins and minerals b. Water and fibers ¢. Lipids and carbohydrates

5. The label of the dark chocolate <« lindt > shows, among others, the following nutritional
information per 100g:
Carbohydrates: 23 g ; protein: 9.2 g ; total fat: 47g (of which is cholesterol) ; dietary fibers: 15.2 g ;
and sodium: 12mg.
Given: 1g of carbohydrates gives 3.75 kcal, 1 g of proteins gives 4 kcal, 1 g of lipids gives 9 kcal

Page1/2
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5.1. Although diets high in cholesterol increase the risk of heart disease, cholesterol is still
essential for the body. Indicate the role of cholesterol in the human body.
5.2. Calculate the energy value of 100 g of « lindt >>.

Second Exercise (10 points) Treatment of Arthritis

Arthritis means inflammation of joints. This inflammation leads to stiffness, pain, instability and
weakness in the body that worsens with age. Arthritis-related inflammation is usually treated with a
combination of natural anti-inflammatory solutions, such as supplements, rest, exercise, and
inflammatory diet, or with prescription or over-the-counter medications.

Ibuprofen (Motrin®) is a non-steroidal anti-inflammatory drug. Non-steroidal anti-inflammatory drugs
don’t have steroidal nucleus and are the most widely used anti-inflammatory drugs recommended by
physicians.

Ibuprofen helps to reduce blood loss from heavy menstrual bleeding and also used for relief of
symptoms of arthritis (osteoarthritis).

Many people have experienced side effects to non-steroidal anti-inflammatory drugs and other anti-
inflammatory drugs, including nausea, gastrointestinal bleeding, raised liver enzymes, diarrhea,

headache, dizziness, salt and fluid retention.
Extracted from: “Wikipedia, free encyclopedia, A DRUG information sheet (Drugs and Arthritis), Science Daily (Sep,
2005 Aug, 2007)".

Questions

1. Referring to the text, answer the following questions:
1.1. Pick out the four symptoms of arthritis.
1.2. Give the generic name and the trade name of the anti-inflammatory drug used for treating
arthritis.
1.3. Indicate two side effects of using non-steroidal anti-inflammatory drugs.
2. Correct the following two statements:
2.1. Non-steroidal anti-inflammatory drugs are used to inhibit the growth of microorganisms.
2.2. Two symptoms of Cortisone overdose which is a steroidal anti-inflammatory drug are weight
loss and nausea.

3. Match the items in column A to the corresponding items in column B.

Column A Column B
a. Bactericidal antibiotics i. Kill fungi
b. Fungicidal antibiotics ii. Reduce the excessive gastric acid
c. Anti-acids iii. Kill bacteria
d. Tranquilizers iv. Relieve anxiety

4. In certain infection cases, such as otitis in infants, treatment with anti-inflammatory is associated
with antibiotic.
4.1. In case where the bacterium of otitis infection is unknown, specify, in terms of its
spectrum, the nature of the antibiotic to be prescribed.
4.2. Once antibiotic treatment is started, it is very important that patient continues to take
his/her antibiotic dosage as prescribed, even if he/she recovers. Justify.

Page2/2
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First Exercise: (10 points)  Dietary Factors and Heart Disease Risk

I:::t(gf Answer Mark

LL Vitamins B can help protect against heart disease because they keep
blood levels of homocysteine low. 1
Niacin another B vitamin can be used to lower blood cholesterol.

1.2, Vitamins C and E have antioxidant properties so that they can be used to
decrease the oxidation of LDL cholesterol and prevent the development 1
of plaque in artery walls.

2.1 The basic criterion for this classification is the solubility in water or in
lipids. 1

Vitamins that are soluble in water are hydrosoluble
Vitamins that are soluble in lipids are liposoluble

22 Vitamins: C, Bg, By, folic acid(By) and niacin(B,) are all hydrosoluble
vitamins. 1.5
Vitamin E is a liposoluble vitamin.

3 - If fruits and vegetables are cooked, water soluble vitamins such as
Vitamins Bg, Bi,, folic acid and niacin can be washed away in cooking
water. 1.5
- The higher the temperature is, the more the loss of the vitamins is large
because certain vitamins are sensitive to heat (thermosensitive) and can
be destroyed at high temperature.

4.1. b. 0.5
4.2. c. 0.5
Cholesterol plays an important vital biological role in chemical synthesis
S.L. within the human body, it is the starting materials for the synthesis of 1

numerous steroid hormones and vitamin D.
5.2. Energy value =
(9.2 X 4)+ (47 X 9) + (23X 3.75) = 546.05 kcal 2
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Second Exercise: (10 points) Treatment of Arthritis
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Pt;lll: Sf Answer Mark
1.1 This inflammation leads to:
stiffness, pain, instability and weakness in the body that worsens with 1
age
1.2 The generic name: ibuprofen ; the trade name: Motrin®
1
1.3 Side effects of non-steroidal anti-inflammatory drugs include nausea,
gastrointestinal bleeding, raised liver enzymes, diarrhea, headache, 1
dizziness, salt and fluid retention.
2.1 ,Non-steroidal anti-inflammatory drugs are used to eliminate
inflammation 1
2.2 Two symptoms of Cortisone overdose are which is a steroidal anti-
inflammatory drug are overweight and hypertension ..... 1
3 a. iii b. i c. i d. iv 2
4.1 In case the infection is unknown, the prescribed antibiotic is broad
spectrum antibiotic that acts on wide variety of microorganisms. 2
4.2 Patients should continue to take their antibiotic dosage as prescribed, in
order to prevent resistant bacteria. 1
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Cette épreuve, constituée de trois exercices, 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) La soude caustique « NaOH »

Au laboratoire, la soude caustique se trouve sous forme de pastilles. L’hydroxyde de sodium
NaOH ou soude caustique est une base forte treés soluble dans I’eau. Un flacon contient des
pastilles de NaOH en absence de toute indication sur leur pureté.

Le but de cet exercice est de déterminer le degré de pureté de I'hydroxyde de sodium dans les
pastilles de soude caustique et d'étudier la réaction de cette base avec un acide faible.

Donnée: Masse molaire : Mo = 40 g.mol™.
1. Préparation d’une solution (S) d’hydroxyde de sodium

Une solution (S) de volume V = 1 L est préparée en dissolvant une masse m = 1,20 g de pastilles
d’hydroxyde de sodium dans de I'eau distillée.
Citer le matériel indispensable pour préparer la solution (S).

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

On introduit un volume V= 20,0 mL de la solution (S) de concentration C, dans un bécher, on y
ajoute un certain volume d’eau distillée pour bien immerger I’¢lectrode combinée du pH-métre.
Un dosage pH-métrique est réalisé en ajoutant progressivement une solution d'acide
chlorhydrique (H;0" + C€ ) de concentration C, = 0,05 mol.L™" dans le bécher. Le volume de la
solution d'acide ajouté pour atteindre I'équivalence est Vag = 11,2 mL.
2.1. Ecrire I'équation de la réaction de dosage.
2.2. Montrer que la concentration d’hydroxyde de sodium dans la solution (S) est

Cp= 10,028 mol.L™",
2.3. Déduire le degré de pureté (pourcentage massique) de NaOH, dans ces pastilles.
2.4. Justifier chacune des propositions suivantes :

2.4.1. L’addition de I’eau distillée dans le bécher avant le dosage n’a pas affecté V.

2.4.2. Le bleu de bromothymol (Jaune 6 — 7,6 Bleu) est I’un des indicateurs colorés

convenable pour réaliser ce dosage.

3. Réaction d’hydroxyde de sodium avec I'acide benzoique

Données: pK, (CéHsCOOH / C¢HsCOO ™) = 4,2 ; pK, (H,O/HO™) = 14

Page 1/4
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Un volume V; =20 mL de la solution d'hydroxyde de sodium (S) de concentration Cy, est ajouté

dans un bécher contenant V,= 30 mL d’une solution d'acide benzoique C¢HsCOOH de
concentration C, = 0,04 mol.L"".

3.1. Ecrire I'équation de la réaction entre I’acide benzoique et I’ion hydroxyde HO ™.
3.2. Calculer la constante Ky de cette réaction. En déduire qu’elle est totale.

3.3. Déterminer le réactif limitant.

3.4. Trouver le pH de la solution obtenue.

Exercice 2 : (7 points) L’acétate d’isoamyle

L’acétate d’isoamyle est un ester utilisé dans I’industrie chimique comme aréme alimentaire.
Au laboratoire, il peut étre préparé selon la réaction d’équation nominale représentée par :

Acide éthanoique + Alcool isoamylique =  Acétate d’isoamyle + Eau
A) (B) (E)

Le but de cet exercice est d’identifier cet ester et de réaliser ensuite sa syntheése.

1. Détermination de la formule structurale de I’acétate d’isoamyle
Données : Masses molaires en g.mol'l : Mmpm=1; Mo=12; Mo = 16.

La formule structurale de I’acétate d’isoamyle, noté (E), est donnée dans le document-1 :

0
I

CH;-C-0O-CH,—-CH,-CH-CHj3

R
Ou R est un groupement alkyle de formule C,Hap+1.

Document-1

L’analyse élémentaire de I’acétate d’isoamyle montre que son pourcentage massique en

oxygene est 24,61 %.

1.1. Montrer que la masse molaire de I’ester (E) est égale a 130 g.mol™".

1.2. Vérifier que R est un radical méthyle de formule CHs.

1.3. Donner le nom systématique de I’ester (E).

1.4. L’alcool isoamylique (B) peut étre préparé a partir d’un composé organique (C).
On réalise les tests chimiques donnés dans le document-2 :

N° du test Réactifs Résultat
Test 1 Composé (C) +2,4-D.N.P.H Test positif
Test 2 Composé (C) + liqueur de Fehling a chaud Test positif

Document-2
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1.4.1. Indiquer ce qu’on observe dans les deux tests (1) et (2).

1.4.2. Déduire d’apres le résultat de chaque test la famille du composé (C).

1.4.3. Ecrire, en utilisant les formules semi-développées, I’équation de la réaction de
préparation de 1’alcool (B) a partir du composé (C).

2. Synthese de ’acétate d’isoamyle

Données : - Masse volumique de I’acide éthanoique : p (acide éthanoique) = 1,05 gmL™”.
- Masse molaire de I’acide éthanoique : M ((acide ¢thanoique) = 60 g.mol'l.

On chauffe a reflux un mélange formé d’un volume V; =30 mL d’acide éthanoique (A) et
n; = 0,18 mol d’alcool isoamylique (B) en présence de quelques gouttes d’acide sulfurique
concentré. A un instant t, la quantité de I’ester recueilli est n (estery = 0,14 mol.

2.1. Montrer que la quantité de mati¢re initiale de I’acide éthanoique est égale a 0,52 mol.
2.2. Déterminer le rendement de cette réaction de synthése a la date t.
2.3. L’acétate d’isoamyle peut étre obtenu en remplagant I’acide éthanoique par un
dérivé d’acide (D). Ce composé (D) est obtenu par la déshydratation de I’acide éthanoique en
présence du P,0Os.

2.3.1. Donner la formule semi-développée du composé (D). Nommer-le.

2.3.2. Ecrire, en utlisant les formules semi-développées, I’équation de la réaction

d’estérification entre le composé (D) et I’alcool (B).
2.3.3. Citer deux caractéristiques de cette reaction.

Exercice 3: (7 points) Etude cinétique de la décomposition de peroxyde d’hydrogéne

La décomposition de peroxyde d’hydrogene H,O; est une réaction trés lente représentée par
I’équation suivante :

2H2023aq) = 2H20¢) + Oy

Le but de cet exercice est de déterminer la concentration d’une solution (S) en H,O; et d’étudier
la cinétique de sa réaction de décomposition.

Donnée : V,,, =24 L.mol!
1. Détermination de la concentration d’une solution (S) en H,0,

On dose un volume V= 10,0 mL de cette solution (S) par une solution acidifiée de
permanganate de potassium (K'+MnOj), de concentration C; = 2,0.1 0% mol.L”". Le volume de
permanganate de potassium versé pour atteindre 1'équivalence est Vg = 14,6 mL.

L'équation de la réaction de dosage est la suivante :

2Mn0} (ag) + SH202ag) + 6H30"(ag) —> ZMn™'(aq) + 5O2g) + 14H20¢

1.1. Indiquer la verrerie la plus précise pour prélever le volume V :
a. pipette jaugée de 20 mL.  b. pipette jaugée de 10 mL c. pipette graduée de 20 mL
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1.2. Choisir de la liste du document-1 le matériel nécessaire pour réaliser le dosage.

Burette graduée : 25 mL agitateur magnétique et son barreau
Fiole jaugée : 100 mL Bécher : 100 mL pH-meétre
Document-1

1.3. Sachant que I'ion permanganate MnOy, de couleur violette, est la seule espéce colorée,
indiquer comment détecter I’équivalence.
1.4. Montrer que la concentration initiale de H,O; est : [HO2]o=7,3.102 mol.L™".

2. Etude cinétique de la réaction de décomposition de H,0;

La décomposition de H,O; peut étre accélérée en utilisant des ions Fe** présents dans une
solution de chlorure de fer(IIl) (Fe** +3Ce).

On introduit dans un bécher de 250 mL : 100,0 mL de la solution d'eau oxygénée (S). A I’instant
t= 0, on ajoute quelques gouttes d'une solution de chlorure de fer(Il) concentrée sans variation
notable de volume. A des différents instants t, on préléve 10,0 mL du mélange réactionnel que
I'on verse dans un bécher contenant de I'eau glacée. On dose le peroxyde d’hydrogéne par une
solution de permanganate de potassium. Les résultats sont groupés dans le tableau du
document-2:

t(min) 0 5 10 ] 20 [ 30 | 40
[H0,] 107mol. LY | 73 | 54 | 42 | 23 | 1,2 | 0,7
Document-2

2.1. Tracer en se référant au document-2, la courbe représentant la variation de la
concentration de H>O, en fonction de temps ; [H2O,] = f(t) dans ’intervalle de temps
[0-40min]. Prendre les échelles suivantes : Abscisses 1 cm pour 5 min

Ordonnées 1 cm pour 1.10 mol.L"!

2.2. On détermine a deux instants différents la vitesse de disparition de H,O».

Faire correspondre chaque vitesse a I’instant convenable :

a.t=0 i. V=28.10"mol.L".min"

b. t=30min i, V =6.10" mol.L"".min’

2.3. Indiquer le facteur cinétique responsable de I’évolution de la vitesse de disparition de
H,0O; au cours du temps.

2.4. Déterminer graphiquement le temps de demi-réaction t,.

2.5. L’étude cinétique de la réaction de décomposition de H>O» de la méme solution (S) peut étre
réalisée en mesurant le volume de dioxygene gazeux O, dégagé au cours du temps par
une méthode appropriée.

2.5.1. Montrer qu’a tout instant t, la concentration de peroxyde d'hydrogéne [H,O,];
exprimée en mol.L™' et le volume de dioxygéne Vo en mL dégagg, sont reliés par
la relation suivante :

— -2 V(Oz)t
[H,0,], =73.10 “T200

2.5.2. A un instant t donné le volume de dioxygéne O, dégagé est 87,6 mL. Préciser si ce

temps correspond a la fin de la réaction.
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Exercise 1 : (6 points) The caustic Soda « NaOH »

Part Answer Note
1.1 Precision balance and 1 L volumetric flask. 0.5
2.1 | H;0"+HO ™ - 2H,0 0.5
2.2 At equivalence : n(HO- ) present in the beaker = N H30™) presentin V' a& added

CpxVp=CyxVag; So Cy,=0.028 mol.L™". 1
2.3 M (NaOH) = 1 (NaOH) X M (NaOH) = Cb xV x M (NaOH) = 0.028x 1 x 40=1.12 g 075
%by mass of NaOH = ——11'122 x 100 = 93.33% '
2.4.1 | The addition of distilled water in the beaker before titration does not affect the V,g because the 0.5
number of moles of HO™ present in the beaker does not change so the n(H30") added is not
affected since Ca is constant.

2.4.2 | Fora strong acid — strong base titration: pHg= 7 which is included in the pH range of the 0.5

color change of the indicator bromothymol blue (yellow 6 —7.6 Blue).

3.1 C¢HsCOOH + HO ™ = C4¢HsCOO ™ + H,O 0.5
32 | K, =10%% =10"*? =10"* =6.3x10°

Kg > 10* So the reaction is complete . 8

3.3 N(CsHsCOOH) = Cz x Vy= 12 X10'3 mol n (HO-) = Cb x V; =4.8x 10_3 mol 0.5

R(cetiscoon) = M—GH%(-:—Q(—)—@—> Rmo ™y = EE{TO;)— So HO " is the limiting reactant

3.4 CéHsCOOH + HO~ — GC¢HsCOO~ + H,0
At=0 12x10°mol  4.8x10” mol 0 solvent
A te 7.2x10 mol 0 4.8x10” mol solvent 0.75
= n IV -3

pH =pK, + logw =pK, +log—0" 424 1ogﬁ1ﬁ‘i3~ =4.02

[C,H,COOH] Ny coon / V 7.2x10°
Exercise 2: (7 points) Isoamyl Acetate

Part Answer Note

1.1
16x2=£; 32 :ﬂ; M = 130 g.mol” 0.5
%0 100 24.61 100

1.2 M=@6x12)+11x1)+(@2x16)+12n+2n+1 =130 g.mol” 0.5

14n=130-116; 14n =14 ; n = 1 So the formula of the alkyl group R : CH3

1.3 3-methylbutyl ethanoate 0.5

1.4.1 | Test 1: ayellow orange precipitate is observed. 0.5

Test 2: ared brick precipitate is observed.

1.4.2 | Since the compound (C) gives a positive test with 2.4-DNPH and a positive test with Fehling | 0.5

reagent so (C) is an aldehyde.
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1.43 | CH;-CH-CH,; - CHO + H; — CH; — CH — CH, — CH,OH 0.75
CH3 CHB
2.1 m,, 0.5
N acia) = D = dxVv = 10530 =0.52mol
\Y P M 60
2.2 If the reaction is complete :
R (acigy = 0.525 > R (aiconory = 0.18  The alcohol is the limiting reactant
n n 1.25
According to R.S: (a'°1°h°’) = (es'lemhe =0.18mol
n
R = 2oy 100 = 14 1600 2 77,779
n(ester)the O 18
2.3.1 O O 0.75
" ” Ethanoic Anhydride
CH;-C-0-C-CH;
2.3.2 (0] O CH; O CH;
[ I 0.75
CH; -C-0-C-CH; + HO - CH; — CH, -CH -CH; — CH3 — C = O —CH, —~CH, ~CH — CH
+ CH; — COOH
2.3.3 | By replacing the acid (C) by its derivative (D) la reaction will be fast, complete (exothermic). | 0.5
Exercise 3: (7 points) Kinetic Study of The Decomposition of Hydrogen Peroxide
Part Answer Note
1.1 | b. 10 mL volumetric pipet 0.25
1.2 | 25 mL graduated buret , magnetic stirrer and its bar  beaker : 100 mL. 0.75
1.3 | The equivalence point is recognized by the persistence of the violet color with one drop in excess of
MnOy 0.5
1.4 | Atequivalence:
n resen n nOj (adde H O V V . 2 . N 1
H,0,(p ‘)= M04(ddd);[ 2 2]0 X OZCIX E;[H202]0:5x210 X]463X]0 =0.073mol.L"
5 2 5 2 2x10x10"
2.1
[H,0,]x10-2mol.L"!
8 A
7 \
6
5 N 1
4 S~
3
2 \\
1 —
0 T = | t(min)
0 5 10 15 20 25 30 35 40
22 |a-ii b-i 0.5
2.3 | The concentration of the reactant H,Os is the kinetic factor responsible for the evolution of the rate | 0.5
2.4 | tip is the time needed for the disappearance of half of the initial quantity of the limiting reactant .
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H,0 3.107 . . 1
L 22 2lo _ 7310 =3.65x107molL™"  graphically t;,= 12 min.
2.5.1 | Atan instant t ;N (4202) remained = N (H202)0 — N (H202) reacted
According to the S.T :
DH.0) gy 10, (formé) | VOZXIO~3 '
> = 1 >Ny.0,0) ™ MH,0, (rremained) = __V—’
m 1
divide by the volume of the solutionV in L
n V, x107
[Hzoz]t — H,0,(0) _2 0,
VS VmXVS
[H,0,] =73.10% _20: X! _3 [H,0,] = 73x10" —
=73. -2— =73x -2
2o 24x0.1 - 2 1200
2.5.2 | Fora volume V= 87.6 mL of oxygen gas O, liberated, the concentration de H,O, remained is :
o 87.6x107° . . . 0.5
[H,0,], =73.107 — 2W =0; So the instant of time t represents the end of reaction.
x0.
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This Exam Includes Three Exercises. It Is Inscribed on Four Pages Numbered from 1 to 4.
The Use of A Non-programmable Calculator Is Allowed.

Answer the Three Following Exercises:

Exercise 1 (7 points) Properties of an Alcohol

Alcohols are products with a great industrial and commercial importance. They undergo many and
diverse chemical reactions and are used in the synthesis of many compounds such as esters.

The aim of this exercise is to study the chemical properties of the alcohol (A) and its reaction with
methanoic acid.

Given: Molar mass in g.mol™': M )= 1; M(c) = 12; M (o) = 16.
1. Chemical properties of the Alcohol (A)

Available is a saturated and non-cyclic mono-alcohol denoted (A). The quantitative analysis of alcohol
(A) shows that the percentage by mass of oxygen is %0 = 21.62%

1.1. Show that the molecular formula of the alcohol (A) is C4H;0O.
1.2. The condensed structural formula of the alcohol (A) is:

OH

CH;3; - CH; - CH - CHj3;

1.2.1. Indicate the class of alcohol (A).
1.2.2. Give its systematic name.
1.2.3. Write the condensed structural formulas of the other three alcohol isomers of alcohol (A).

1.2.4. Justify that the molecule of the alcohol (A) is chiral.
1.2.5. Represent, according to Cram, the two enantiomers of alcohol (A).

1.3. The mild oxidation of the alcohol (A) by a solution of acidified potassium permanganate leads to
the formation of an organic compound (B).
Correct the following propositions:

1.3.1. The systematic name of (B) is butanal.
1.3.2. The compound (B) gives white crystals with 2,4- DNPH.
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2. Reaction of the Alcohol (A) With Methanoic Acid

A mixture of 0.2 mol of alcohol (A) and 0.2 mol of methanoic acid is heated to reflux, in the presence of
few drops of concentrated sulfuric acid as a catalyst.

The esterification reaction is represented by the following equation:
methanoic acid + alcohol (A) = ester (E) + water

At an instant of time t, the equilibrium is reached. The number of moles of methanoic acid remained at
equilibrium is n (gcigy = 0.08 mol.

2.1. Write, using the condensed structural formulas, the equation of this esterification reaction.

2.2. Determine the number of moles of each constituent of the reacting mixture, at equilibrium.

2.3. Deduce the value of the equilibrium constant Kc.

2.4. The same experiment is carried out again with only one change: “without the addition of
concentrated sulfuric acid" .The equilibrium state is reached at an instant of time t’. Choose the

correct answer. Justify.
at>t b.t=t c.t<t
Exercise 2 (6 points) Kinetic of the Oxidation of Javel Water with Ammonia

In an aqueous solution, ammonia (NH3) reacts with hypochlorite ions (C€O ™) in a slow and complete
reaction that takes place according to the equation below:

2 NH; (aq) 3 CliO'(aq) — Ny @t 3 Ce—(aq) + 3 H,O 0

The aim of this exercise is to study the kinetic of this reaction.

- Javel water is a sodium hypochlorite aqueous solution (Na™ + CIO 7).

- Nitrogen gas (N_) is slightly soluble in water.
Document- 1

1. Preparation of a Javel Water Solution (S;)

A volume V| =250 mL of the solution (S;) of molar concentration C; = 0.25 mol.L™" is prepared by
diluting 25 times a commercial Javel water solution (S,).

1.1. Determine the volume V, withdrawn from solution (S,) to prepare the solution (S;).

1.2. Choose, from document- 2, the essential glassware needed to carry out the preparation of

solution (S;).

- Beakers : 100ml, 250 ml and 500ml - Volumetric flasks: 100ml, 250 ml and 500m]
-Graduated cylinders: 5 ml, 10ml and 25ml - Volumetric pipets: S ml, 10ml and 25ml
Document- 2

Page 2/4
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2. Kinetic Study
A volume V=200 mL of a solution (S;) of Javel water solution of molar concentration
C; =0.25mol.L"" is mixed with an excess of ammonia solution at constant temperature T =27 °C.
Using an appropriate method, the number of moles of nitrogen gas N, formed is determined at
different instant t, the results obtained are grouped in the table of document- 3

t (min) 2 4 6 8 10 12 16
n(Nz) (10'3 mol) 4.3 8.0 10.3 12.0 13.3 14.3 15.5
Document-3

2.1. Calculate the initial number of moles of hypochlorite ions C€O ™.
2.2, Verify whether the instant of time t = 16 min represents the end of the reaction.
2.3. Plot the curve representing the variation in the number of moles of (N,) as a function of
time:
n (Np) = f(t) within the interval of time [0 — 16 min].
Take the following scales: In abscissas: 1cm for 1 min;
In ordinates: 1em for 1x10 ™ mol.
2.4. Deduce, graphically, the variation of the rate of formation of (N;) as a function of time.
2.5. Choose the correct answer:
The instantaneous rate of formation of N, at an instant of time t is denoted as ry and the
instantaneous rate of disappearance of C€O ™ at the same instant t is denoted as r (¢ - are

related by the relation:
r(N2)t
a. T(clo™)e= 3 rovay b.-Tcloye = — ¢. T(clo™)t = rovax
2.6. Determine the half-life time of the reaction t;.
2.7. The same kinetic study is carried out again but with one change: the temperature of the
reacting medium is higher than 27 °C.
Specify, in this study, whether the following statement is true or false:
The number of moles of nitrogen gas (N,) formed at t = 4 min becomes less than 8.0x10™ mol.

Exercise 3 (7 points) Titration of an Ethanoic Acid Solution

Ethanoic acid is a weak acid of formula CH;COOH. At room temperature, it is a colorless liquid with a
pungent odor and it is highly miscible in water.

The aim of this exercise is to study the behavior of ethanoic acid in water and to determine its molar
concentration by pH-metric titration.

Given: - This study is carried out at 25 °C.
- pKa of the pair (CH;COOH / CH;COO™) =4.8

1. Study of the Behavior of Ethanoic Acid in Water

In the laboratory, available is a flask containing an ethanoic acid solution (S) of unkown molar
concentration Ca.

Page3/4
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1.1. Write the equation of the reaction of ethanoic acid with water.
1.2. Knowing that o is the degree of dissociation of ethanoic acid in water ,verify the following
[CH3CO0™] _  «

relation : =

[CH;COOH] ~ 1-a

1.3. Show that the value of a is close to 0.04, knowing that pH of the solution (S) is equal to 3.4
1.4. Based on the value of o, justify that ethanoic acid is a weak acid.

2- Titration of the Ethanoic Acid Solution (S)

Into a beaker, introduce a volume V, =20.0 mL of the ethanoic acid solution (S) and a certain volume of
distilled water to immerse properly the pH-meter electrode. A sodium hydroxide solution (Na” + HO™)
of molar concentration Cp = 2.0x102 mol.L" is added progressively. A sample of the experimental
results is given in document-1

Vy, (mL) 0 5 10 15
pH 35 4.8 pHg 11.2
Document-1

2.1. From the given material of document-2, choose the most suitable ones needed to carry out
the titration .

- Volumetric flasks: 50 and 100 mL - Beaker : 100 mL
- Graduated cylinders: 10, 20 and 50 mL - Magnetic stirrer and its bar
- Graduated buret : 25 mL - pH — meter and its electrode

Precision balance

Document-2

2.2. Write the equation of the titration reaction.

2.3. Based on the chemical species present in the beaker at equivalence. Specify the point that
represents the equivalence point:

A(Vee=10mL; pHg=8.3); B(Vie=10mL; pHe=7); C(Vee=10mL ; pHg=15.8).

2.4. Determine the molar concentration of ethanoic acid in the solution (S).

2.5. Plot the shape of the curve representing the change in the pH as a function of the volume of
the base added pH = f (V) passing by the four remarkable points extracted from the table of
document-1.

Take the following scales: In abscissa I cm =1 mL;
In ordinates; 1cm = 1 unit of pH.

2.6. Referring to document-1 and using the predominance axis of the chemical species of the
pair CH3;COOH / CH3COOT, specify the chemical species which predominates at the end
of the titration for Vy = 15 mL.
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Exercise 1 (7 points) Properties of an alcohol
Part Answer Pts
1.1 (A) is a saturated and non-cyclic mono-alcool , Its general formula is C,H2,4+20 So z =1 0,75
1oxl = benrons +16; e = s ;n =4 So the molecular formula of (A) is C4H;,0
%0 100 21,62 100
1.2.1 | (A) is a secondary alcohol 0,25
1.2.2 | 2- butanol 0,25
1.2.3 CH; CH; 0.75
CH;3 - CH; — CH; — CH,OH CH3;—-C—-CH3 CH3 - CH - CH,OH
OH
1.2.4 | The molecule of (A) chiral since it posseses an assymetric carbon ( the carbon 2 which is connected | 0,5
to four different atoms or groups of atoms )
1.2.5 H H
__________ CH, “=eeeeeeee_CH,-CH; 0,75
/ A /
HO HO
CH,-CHj3 CH;
1.3.1 | Butanone 0,5
1.3.2 | (B) with 2,4-DNPH gives a yellow orange precipitate or 0.5
(B) with NaHSO; gives white crystals
2.1 | HCOOH +HO-CH-CH,-CH; = HCOO -CH-CH,-CH;+ H,O
0.75
CH3 CH;
2.2 Methanoic acid + (A) = (E) + HO
Att=0 0.2 mol 0.2 mol - - 1
At teq 0.08 mol 0.08 mol 0.12 mol 0.12 mol
2.3 _[E][H,0] _(0.12/¥)* _(0.12) oo 0,5
¢ [Acide][4] (0.08/V)* (0.08)*
2.5 c.t<t’
the catalyst is a kinetic factor , in absence of a catalyst the rate decreases and the time required to 0.5
reach the equilibrium state is greater .
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Exercise 2 Kinetics of the oxidation of Javel water with ammonia
Part Answers Note
1.1 By dilution , the number of moles of solute is consvred :
C, V \Y 0,5
np=n;; CoxVo=CixVy; F=—t=_L 5 VO :——':—2-59-:10mL.
C, vV, F 25
1.2 | The glassware needed to prepare te solution (Sy) : 0,5
Volumetric flask :250 mL, volumetric pipet : 10 mL and (beaker 100 mL).
2.1 | n(C€O7) initial = C;xV;=0.25 x 0.2 = 5% 102 mol. 0,5
2.2 | According to ST. R. : n (CEO " )o/ 3 =n(Nz); n(Np)oo=5x10"/3 = 16.6x10” mol
Or at t =16 min, we have n(N,) = 15.5%107 mol < 16.6x107 mol. So t = 16 min does not | 0,75
correspond to the end of the reaction .
2.3
n(N,).10-3 mol
18 %
16
N //// !
12 /
10 4
8 v
6 //
4 /
2
0 . ' r . r . . >, t(mil’l)
0 2 4 6 8 10 12 14 16
2.4 | The instantaneous rate of formation de N3 is equal to the slope of the tangent drawn to the on the
curve at a point of abscissa t.
The slope of the tangent decreases at each point So the intantaneous rate of formation de N, | 0,75
deacreases with time.
2.5 a. r(ceo_)l =3 I(N2)t- 0,5
2.6 | The half life time is the time needed to for the la quantity of N, to become the half of of its
maximal value
Aty n (Noap =nMNy)oo/ 2 =16.6x107 /2 = 8.3x10° mol. 1
Graphically tip=4.3 min.
2.7 | False.
The temperature is a kinetic factor , when it increases the rate of the reaction increases so the | 0,5

number of moles of Nj at instant t =4 min becomes greater than to 8.0 x1 0~ mol.
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Exercise 3 (7 points)  Titration of an Ethanoic Acid Solution

claSl i =l 83U

Part Answer pts
1.1 CH;COOH + H,0 = CH3;COO~ +H;0" 0,5
1.2 at=0 C. solvent 0 0

ats Ca-Caax  solvent Caax Caax
0,75
According to the table :
[CH,COO7] _ Caa _ a Verified
[CH,COOH] Ca(l-a) 1-a
1.3 -
pH = pKa + log w
[CH,COOH] 0.5
34-48=log LCHLCO0T]
[CH,COOH]
-1.4=log .
I-a
]—“— =10"; 0 =0.038 , it is close to 0.04
-a
Verified
1.4 Since o =0.04 <1 So the ethanoic acid CH3COOH is a weak acid . 0,25
2.1 The most suitable material needed to carry out the titration are :
- Beaker: 100 mL
- Graduated buret : 25 mL 1
- pH — meter and its electrode .
- Magnetic stirrer and its bar
2.2 CH3COOH + HO = CH3;COO ~ + H,O 0,5
2.3 The chemical species presents in the beaker at the equivalence are : Na' (spectator ion ) ; H,O
(neutral) and CH3;COO ™ (ion of basic character so pHg >7) , we deduce that the point that 0,75
corresponds to the equivalence point is : A (Vg =10 mL ; pHg =8.3).
2.4 At equivalence :
n(CHSCOOH) introduced in the beaker = n(HO-)added to reach equivalence point 1
CaVa=CpVeE
C, = (Cp.Vpe)/Va = (2.102x10.107 )20x 107 = 10? mol.L"".
2.5
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For Vy = 15mL; pH =11.2> pKa + 1 = 5.8 so CH3COO' is the predominant species .

1

pH
12 x
11 1
N Jal
. [
. |
7 |
; /
5 I

—

4 >
3
2
1
0 T T T T T T T T T T —>

0 1 2 3 4 5 9 10 11 12 13 14 15

Vp (mL)
2.6
< >
CH;COOH predominates CH3COO’ predominates 0,75
| > pH
pKa-1 pKa pKa+1
3.8 4.8 5.8 pH=11.2
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Justify your answer.

Exercise | Part Question Domain Mark
= 0 Rewrite correctly :The elongation of the spring at equilibrium is x = 6 Applying )
2 cm. knowledge
< — >
‘| ’ Rewrite correctly : W is a contact force and T is a force acting from a Applying ]
g distance. knowledge
;5 3 Rewrite correctly: Since (S) is at equilibrium, then the relation Applying 1
= between (W) and T is: (W) = T. knowledge
&
= .
! 4 |Rewrite correctly : The mass of (S) is m = 2 kg. Applying 1
— knowledge
1 The spring balance indicates 3.9 N. What does this indication Applying %
represent? knowledge i
Applyi
= 2.1 |What does the indication of the spring balance represent in this case? PPIyIIg %
5 knowledge
= 22 Give the name of the force that led to a different indication on the Applying y
% " | spring balance. knowledge ’
° .
5 2.3 | Calculate the magnitude of this force. Applying 1
é knowledge
| . Applying
N . . 1Y
2.4 |Deduce the density p of (L) knowledge Y
2.5 | By referring to the table below, deduce the nature of (L). Communication Y
1 | (L) is a converging lens. Justify. Applying )
' ) knowledge
) 2.1 [N is the image focus of (L). Justify. kﬁ?jj lyel legge 1
§ Applying
= 2.2 |Deduce f. 1
= knowledge
g 3 | Reproduce, on the graph paper, the figure of the document 4. Communication 1
= Trace, with justification, the path of a luminous ray issued from S and L
Z 4 . . Communication 1
& parallel to the optical axis of (L).
= What does the point of intersection of the two emergent luminous Applying y
rays represent? knowledge ’
p Document 5 represents two different lenses. Specify which lens (a) or Applying ]
(b) corresponds to (L). knowledge
Applyi
1 |Show that the electric power consumed by each lamp is 55 W. PPIyIE 1
; knowledge
= > Determine, in kWh, the electric energy consumed by each lamp when Applying )
% it functions normally for 20 hours. knowledge
. 3.1 |Calculate the total electric power consumed by this installation. Applying 1
3 knowledge
2 .
g 3.2 | Deduce the main current I. Applying 1
8 knowledge
< Consider three circuit breakers carrying the inscriptions: 15 A, 20 Aoplvin
3.3 | A and 25 A. Which one is the most convenient for this installation? PPIyIng 1
knowledge
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Exercice | Partie Question Domaine Note
3 1 Réécrire correctement : LCallongement du ressort a 1'équilibre est x = 6 | Application des )
g cm. connaissances
< g s . .

g ) Réécrire correctement : P est une force de contact et T est une force Application des I
;U a distance. connaissances
]
5 3 Réécrire correctement : Puisque (S) est en équilibre, alors la relation Application des )
g entre P etTest: P =T. connaissances
= Application des
- 4 | Réécrire correctement : La masse de (S) est m = 2 kg. PP . 1
connaissances
Application des
1 |Le dynamometre indique 3,9 N. Que représente cette indication ? PP . %
connaissances
Application des
2 2.1 | Que représente l'indication du dynamomeétre dans ce cas ? pprca %
= connaissances
= 59 Donner le nom de la force qui est a I'origine de la variation de Application des y
. 2
5 l'indication du dynamometre. connaissances
b Application d
ication des
g 2.3 | Calculer l'intensité de cette force. PP . 1
Z connaissances
ication des
& 2.4 |En déduire la masse volumique p de (L). PP . 1%
connaissances
2.5 | En se référant au tableau ci-dessous, déduire la nature de (L). Communication )
Application des
1 (L) est une lentille convergente. Justifier. PP . )
connaissances
) . Application des
© 2.1 |N estle foyer image de (L). Justifier. PP . 1
= connaissances
=
5 Application des
~ 2.2 |Déduire f. pprce 1
p connaissances
=
o 3 |Reproduire, sur le papier millimétré, la figure du document 4. Communication 1
0]
5 Tracer, en le justifiant, la marche d’'un rayon lumineux issu de S et ..
= 4 q o . Communication 1
arallele a l'axe optique de (L).
Z parallele a ] ptique de (L)
“:’ . 1 . , Application des
5 | Que représente le point d’intersection des deux rayons émergents ? . Y
connaissances
o Le document 5 schématise deux lentilles différentes (a) et (b). Préciser | Application des )
laquelle convient pour (L). connaissances
1 Montrer que la puissance électrique consommée par chaque lampe Application des I
g vaut 55 W. connaissances
=) 5 Déterminer, en kWh, I'énergie électrique consommée par chaque Application des )
@n
E lampe pour un fonctionnement normal de 20 heures. connaissances
3 3.1 Calculer la puissance électrique totale consommée par cette Application des )
5 " |installation. connaissances
2
= Application des
= 3.2 | En déduire l'intensité I du courant principal. PP . 1
z connaissances
0 On dispose de trois disjoncteurs portant les inscriptions suivantes : 15 .
= . ) . . Application des
3.3 |A, 20 A et 25 A. Lequel est le mieux adapté pour cette installation ? . 1
) . connaissances
Justifier la réponse.
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hoogdl § 8ysSal) yolell A Blelye &Z o

Auledlig G pl Aua 10/ 3 09 J92292 ,09) J91D) G0l Cua Jo 2
4 ,091J922)
§ 4 Josy O 556 Y el el Ul 0Y elds Sutazsell EWI CYxbl Glociedl (03l dliwl Jass b o
Al malikl b § s gloxel
ol § 8ysSibl yulebl by Blelye O3

Len g ddilusold dolall Q30U yoc : Uil

diglunsl) dlasy Jalsbl 15 63) Jsas

Percentiles
Total | Mean | Median | Mode | SD | CV | Skewness | Minimum | Maximum
25 50 75
/20 11.73 12.00 | 19.00 | 5.60 | .48 -.18 .00 20.00 7.00 | 12.00 | 17.00

CV: Coeflicient of Variation

Lo g5 padsie Jume 9o 20/11.73 plell Jusl

20/19.00 o 13),55 SSYI A=)l o Jasdy
&0 17.005 7.00 ( Lgadls Corglys oMbl g game Jawgs Il de gazed] ol iawsVl om0l Sl
(-0.22) Ju=ll e glasyVl U] deo
el Jashl Jso Oladall pS Ciis uzgs Y JWls (CV = 0.48) NS (ud Y Jslso
! Blabl Jo dlo L) ode § s 8ol OS5 sz o)Vl C¥a=ll ol uz o5 63) Jsuz) gl 31,3 I (1

el nig bl il QG e GG

dled) Al dlasyl dalzll 6 03y Jguz
BSdeiml) doo a3l e@j}” o dBuin p& @Sb‘ﬂl oAz 98 W8 Cus 0Ll Joud| @ sV Olylaxsy) eld.’z;:.wl oL

SD: Standard Deviation

Number Percentage Grade

Sl g | 2| 3| $ (583188 q]z|x
12| 53| B8z 3|z 2§|4 ¢8|z ;
Czy = S o 3 EE“ 5 o g = = = i

e 0 ay ~ 2 95}
1.1 | 55646 | 2228 | 18780 | 23759 36 23 41 [1.00| .55 | .50 [ 1.00 | 44 | .80 -.18
1.2 | 57267 | 607 3079 | 50648 6 6 88 [1.00 | .92 | 1.00 | 1.00 | .25 27 | -2.92
1.3 | 56625 | 1249 | 16334 | 34708 30 10 60 | 1.00 | .66 | 1.00 | 1.00 | .45 | .67 -.68
1.4 | 56085 | 1789 | 11920 | 27932 24 28 48 | 1.00 | .64 .75 | 1.00 | .40 .62 -.56
2.1 | 55178 | 2696 | 14146 | 40716 29 1 70 75 | 56 | 75 | 75 | 33 | .59 | -1.10
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Number Percentage Grade
g < z < < ?o;@ S g = g v ¢
> =] 3 s 5 S| = = g < o ] o) > g
] < 3 iy e0 S 4 < + S| ) o ) a2 5 s
S| 2| 2| 2| 3|25 E| »| 2| 2| 2| = 3
c > sl £ B | = o
2.2.1 | 54116 | 3758 | 22514 | 31301 45 1 54 75 44 75 75 37 .85 -.33
2.2.2 | 54107 | 3767 | 17198 | 36818 36 0 64 50 .34 50 50 .23 .68 -.78
2.2.3 | 51281 | 6593 | 15170 | 31064 38 9 54 | 1.00 | .66 | 1.00 | 1.00 | .45 .68 -71
2.2.4 | 50413 | 7461 | 14967 | 24105 39 20 42 | 150 | .89 | 1.25 | 1.50 | .66 .74 -.39
2.2.5 | 48762 | 9112 | 17598 | 21240 46 17 37 .50 .27 .25 .50 22 .83 -.15

3.1 | 53980 | 3894 | 38376 | 15263 73 1 26 S50 | .14 | .00 [ 000 | 23 | 1.57 | .95
3.2.1 | 52349 | 5525 | 28774 | 22452 59 2 39 11.00| 44 | .00 [ 0.00 | .49 | 1.12 24
3.2.2 | 53107 | 4767 | 16165 | 25689 36 19 44 |1.00 | .59 S50 [ 1.00 | 44 | .74 -.36

3.3 | 56483 | 1391 | 10516 | 36711 21 16 63 | 1.00| .75 | 1.00 | 1.00 | .39 | .52 | -1.17

34 | 53871 | 4003 | 15405 | 25512 34 22 44 | 1.00 | .61 75 [ 1.00 | .43 71 -.44

3.5 | 50369 | 7505 | 22551 | 27510 52 1 48 50 | 27 | 50 | .50 | .25 | .90 -.20

3.6 | 53976 | 3898 | 11370 | 25067 26 30 43 | 1.00 | .63 50 [ 1.00 | .39 | .62 -.48

4.1 | 50024 | 7850 | 12184 | 35325 35 4 61 | 1.00| .73 | 1.00 | 1.00 | .43 .59 | -1.05

4.2 | 49179 | 8695 | 10563 | 23348 33 26 40 [ 100 | 64 | .75 [ 1.00 | .39 | .62 -.56
4.3.1 | 48405 | 9469 | 17878 | 23339 47 12 40 [ 1.00 | .56 | .75 | 1.00 | 46 | .82 -.25
4.3.2 | 47583 | 10291 | 13793 | 29453 42 7 51 | 1.00 | .67 | 1.00 | 1.00 | 45 | .67 -72
4.3.3 | 46847 | 11027 | 14629 | 19396 44 22 34 | 1.00 | .55 S50 | 1.00 | 42 | .77 -.20

3-1) (L) is a converging lens. Justify.
3-1) (L) est une lentille convergente. Justifier.
bl yao dadle 19I5 LMl (e % 73 O Jasdy . hashl eyl sl dwisdl g 53 ezl sasy o Clhay lged] 1 O]
(CV =1.57) xS WY Jolzo Ol Jgusw
lgezes bol Bao I5Jb il M)l (e dsdsy Ll dewd] 03 Jgas d=ly 8yl Babs Jlos ] JIged] o et
e dlolSJl 8508 04Stel pasd Slwdsll G55 o paels DoY)l bz ol palsabl gl Sidl AUSie ] S92
plassinly e yuslly Sloasd] Jas 4T 088 e lspa b Ly gold] Caall & oMl §T LS Slhsll Jlos
oo S dewlil] poayl
3-2-1) N is the image focus of (L). Justify.
3-2-1) N est le foyer image de (L). Justifier.
25 BV Jolso Oly Iy bsl Hao dadle 19I5 CMall e % 59 0T Jasdy . @il 5520l Jag,e Jlged! e o)
(CV =1.12)
lsuzs & o1 Gao 19I5 il CMl (e dsdsy ) dewdd] 03 Jgas dsls od8ysb) $ads Uloxs J] Jged! 1o oz
&yl oyl shyz] pas ] oY) sgzy a3l dgaline dliul g3l s lsdun b zuld] Grall § O GT ] o5
(bl QLS § A3 dyy a5 5)le Sszg pussl A3
Olodlsll 45U a8y Y1 539 ¢ e 095 (30 ddse Slodle Coasl W8 ALYl yasy oo SLLEYT O WIS JasML (ye
Ol 0dn Tglas Gl M Coudy d532]

gl 63, 4532l Oladls] (%) oMall Lo
1-1 Yoa Vo % 23
1-3 Yoao V2o % 10
1-4 Yo V2 % 28

144 |



dhwgihl salgddl

dollb

Jodds Olall 1) o] § Ogalstb) 85 o oalwl) ol Y] deadly 658 Sbdos ol Oloiad) Sy
Y gass b ol @ duawydl SBlall O LS . guddl Sadly gl Jle Jlel Jasl ooVl e 6,531 Colgd]
Bls) 83U sgime dosdle oo & U3lull 3Sg g (1997 pls & Buguzdl alidl @Mb] dus (yde Jyussl s
o] ol ] Ble OIslan) Cagd WBs 1 .z sleiSally elsdl sshatl ) duwdl Olisabl o B pelsil]
3 J) BLo] LS e ikl Jlod) opdid] pllasg GBlaadl e dudl Bagasd] galibl yy 8Ll J] dewclly
lia § oeelell plexal 5855 sladl J] @3 liey olabl § ezl jsme SN ¢ gdsl) palsall ool ol
oaidly g yail) Basasdl julebl e sleu¥ly dudid) LVl eliad] J) 3T a3 liag digass ol
JolSSs E5Ladl e 8yl Glus e dladis $li> 355 e ppalsall 8508 (wld & 35, Jldl eusidl allas §)
LSy 1 Olilably Golabl o Bugliie Ss2d 3529 o dslgd) deatlly . JSLELI Jog ,Sail) Badell Gligll
@3l ()1 Clilas gy g3l 929 ol ble § plotll L] Oozbio I Sllably Golably coulabl G Oselsit!
Ul Sl @uadl i o 39 bz sloiSl pusins dlelss daisl e st Y bl O Wogas (o il
O & dslall GLLS e @S Joloadl § Lol s O saky diles asgimal) dewllll &)=l puds I
o lly golo]
o B3] OYle e gy ish sl ple ISy daisebl Chrogil] Casly o8 Ayl dlzwl &) Jsill S Ll
I e V] Dyhadl Azl SLUS o8 cmall (o ) Cum @ribl Josdl loxe Logiasy deiml) Canogil
585 Lo liag palzill ) Jawg <lol Ol gt 3uiod gllazul oloedl O )y IS . Olpusd] § o) Beaat]
B3I Juse Jso Oladlall s 305 J) Lo «lid] Judos
sl Oluogl
13l Lo @ Olosally Oluogdl pass @i 8l e Ll @
2285 (] d8Lo) cdalised) ysloeb) grad NS (o calsil] wis Ll 5Sal Shgtad oyl Oloiodl Blslye o
dgmo SV ] bgmo J8YI oo Lyziuss deudl
opedsil) aze Dslazll elasY) Coot) sumat] puwl G jgas S gulzbls 8L Gh> o
(bl Jasll Ul o> Azl (o 83 <liz gyl e Jasdly comlabl & bl Jasdl Jumd o
BLESYI Ol)lgs OlucS) & il asled Gy deayall Olyesdl § Blas gl ol GLLS Jlro guod5 o
sy
zabl Ssize § 352kl Lyld) elyz] (o elsikly plbl (oS Uy polsll dlge § dewy bl Slyusek] 5425 o
Opelsll wis ledl s § g S eV dag s
Jo o pammidy Sz Olrbgs blse § eadiles slaitul o palsall (86 diul OblowaYl (pads o
(oalsdl el diy b plasealy CUSaL
o) W daldl Bsto § dluasally el GblowaYl § Oluzudl slozsl o pelsell mumss o
dalish) Bhgtus Jolstl Jloe me Jolstl] LS B35 o odsil

| 145



el 381 el 33

A0iEllg elginll €49 - Ul :djolcill Al

:alac]

Ugib ol |
o))l e

ulauge ceald .l

s yal) d2lllg &5.050Y) 4=l :35La)) ds)

SbleYl (o’ Hloitul e 0L ] ans duewd! Olloedl gl Yoy Loye 5,40 Jolin
oo 1997 plel) el malic § 83,15l Slasdl 59 Sl dalell Bluall 3udod § daal
ladds sl sy dealsll Slsladly eolil] Ol Sy

Sloshal) BuiSe eleill dze J] slad¥ls gluzVl ¢ 58 § Bugs dgill] 8olgadl § obudll 3oked
Bl edds I dealsll zeolshl Glasial s 538y dusdl Blal) dyygpall Shilably Bylebls
geizdly LrgleiSilly elell oy 8! BV 0385 (o 488 i LS el

B Sl sl lay dogudl SDLAN il (e elaibl Cuyds § eaud bzl 83l O] «lld e
SO s deelozoVly Lolasd¥l OS] juiod & oacludy didly doall 1 loe & Logy ddsiss

Bladl pole OLENSL gl
S dmgin Il oLzt ) sladVly plaizdl ¢ 58 & o I dblud) IS o copdd) dilas
S e Szl AIMEZY) (o 508 ST 3o duk tdenlsd] CBlsk) B3I e 8yu)] OluSls (alsl
:0s Dl slows 4,801 (s
B39 Loy chwg slo] Olbgtus suelsil) 3dsd gue
B398 Loy aws sIo] Olgtus uelsihl 3ot gdo o
Jisbl Jso Old=)l Ciis gue o
Al 1Y) Obgtun u jeetld HlasY) desdle Guo o
Ll Sadl St A5 I GLESIly Shlghl Calizs duess § dislud) diul daslus gdo o
351 s 43598 Cum (3 130059 1997 pralin ooy elsitl] ol pSlull plio) gae o
Aels)l 3lshl e dad) Glyl,a)

146 |



sladVly gluisYl ¢ 53 - dalell Bl Bolgs

(M e Do dalludl osliel) 4,801 dodlze Ll

Ogeuably gl U.Lpb Ow 2017 <=l.c olall Cavo gl &0 4)ylie <=L..5J| .

Lldoss Oliluel) dalsll g3lidl (oys o

Bouse dliwl § 85U JSLadl pasy e 8eLsYly ddlasyl gl elyizal o

Oloogdly Olosdl) jass deluo o

dé)lugll @uogi - g

IS Caz (0 dludk] hnogi 11 03 Jguiz

Aoyl AL e dewlod) DY) Yol dole Sloddss dsluk] o

ual3l] (524 4 Biolud) o

20l &) 8,581 Jsor sgomaty Clsie 5354 US slhas)

bz slaels yoludls Gosbod) ue,3
(Font type: Times New Roman, Size: 13, Bold)

Exercise 1 & ol Cogd

w22 21 g edl) Jls Azl pludly dliudl 6853

& posll wie idgis Hlb] JoIs o et (eud dedsiud] Sluitusl) (Doc 1) 50,1 elas]
4,54l &SUL plio )

Exercise 1 (6 pts) :Jle 2,4 JS Slow dISU) daMlwll mog

dolgll o280l aud 12 ezxou Times New Roman ¢ ¢ e Jaso delibll

Ao 1gll o9 ped) e shudl o (Line spacing single) d8Lud! sloxel

6‘9)‘1.,” Ls do)g pall Olussud) pasy d8Ls) & uisbiall dblud) Olebo sus gl pos
(a8 woS Hlimiao)

dolgdl (el § 53y (Doc) Olasud] dde jgled pus

| 147



el 381 el 33

Glhe &

Ol ()6 Ogeabl Cux (o dislud] huogi 12 03) Jouz

doyal) 8L & Mo

8¢y dalsil) deawyd) Oy, HlaeY) s 35Tg 3oLl G NES] Bluayl & daslate
&.’bls.Ug ool pasmo Jes

Osloxkl oo JBYI s % 70) graekl § sslxbl 58T hass cdlias

bl Bzl doyd (e ST azlgll Galsll Bugll paasy V..

dgosd) Blonlly dualsll dymll Ly ol

O Cuo Ao ly 0,4 § dalise jsloe (o godlohl pamy geds

Ol (3,8 JS Graiys Balie ol gl cas L lgme ol /daltl) prou dlitucs

¥l | Jaadl o0 ladse § v

oo o WST o dyslll clasYl (1o ddlg (Buime ybg yuad Jaz) dowdly deals ) Lalas
452185915 Ao, b)) all] § HSEY dos 3

Il Uleo s (98T 4=S 20 0 7 dadle sy Basieb] BMI OVl gzlia] hss
Ojlste USty (alsdl pupatlly Ologlell IMiel) Jle o dadlell &y ¢ 5539 (Joolsdll Ol
Vel (o e JSS dlserl) GLUSI) Al ddass Blelye g

L) s e Lying dldBeg dogiae degite diwl Goass
Syl s 995 (rasl me Sasie (e slasYl dlzul o
3 (93 (a9l /Ul e doumo dazdl LS 3ole] ma (T/F) lasdly Olgall dliul

O e doolghradl Al plusenlS G99l Gl dsiy Tag deluall degie dial oS
3yolall deow I o gadls <=|}J’.N| &0 (Jﬁgiﬁl Joiod Vg 8udze peg deudly A deluo (553
peolsBy Ohyl8g euwlyg do U1 8)3lg e

Ol Cus (o dislud] luogs 13 03) Jouz

o=l doydg Jlgud) goiwd Wdg LY e dadl=ll javass

dovgomo 4y ) el gsiobl(dsalsd] elibl plaseinl Gy DloY) Gad A=)l &35 Blelye
SSE Gaaie B3 53 &yl &ile) (s

OIS 13 Jeksally HLasVl e dassars Jlo 3 dusis ge slasYl Glle] e dlell 553

Julsdlly pumadly HlasYl e dodszy Jlo @ dhasdly Olgall diwl Olle] e dodlell @33
Bollas OIS 1)

148 |



sladVly gluisYl ¢ 53 - dalell Bl Bolgs

LSy OVl Cus (o dislud) Cauogs 14 Gé) Jyd=

Exercise | Part Question Domain Mark
. Calculate, at point A, at the launching instant the kinetic energy of Applying knowledge | 1
the stone;
Calculate, at point A, at the launching instant the gravitational .
1-2 Appl knowl 1
potential energy of the system [stone, Earth]; pplying knowledge
5 Calculate, at point A, at the launching instant the mechanical Applying knowledge 1
. energy of the system [stone, Earth].
20 Specify the value of the mechanical energy of the system [stone,
o ) .
: 2-1 Earth] at point B. Applying knowledge | 1
= . - .
E s Determine the maximum height hy reached by the stone above sea Applying knowledge | 1
3 level.
S
§ 2-3 |Determine the speed V¢ of the stone as it reaches point C. Applying knowledge 1
Calculate the new value of the mechanical energy of the system . L
31 [stone, Earth] at point C. Applying knowledge 7
Calculate the decrease in the mechanical energy of the system . L
32 [stone, Earth] between points A and C. Applying knowledge 7
3.3 In what form of energy does this decrease in mechanical energy Applying knowledge | 1
appear?
| Indicate the number of protons and that of nucleons in the nucleus Avolvine knowledee | 1
of americium 241. Pplying knowlecs
§ 2-1 |Define radioactivity. Applying knowledge | 1
o
3
= 2-2 |Calculate A and Z indicating the used laws. Applying knowledge | 1%
<
2 2-3 |Indicate the name and the symbol of the emitted particle QX. Applying knowledge | %
3
2 2-4- | This disintegration is accompanied with the emission of Y
g Applying knowled v,
% 1 |radiation. Indicate: the cause of the emission of the Y radiation. Pplying fnowlecge ’
(]
= 2-4- | This disintegration is accompanied with the emission of Y .
Appl knowled s
-~ 2 |radiation. Indicate: the nature of the Y radiation. pplying knowledge :
3 | Calculate, in kg, the mass defect Am due to this disintegration. Applying knowledge | 1%
1 |Name the terrestrial planets of our solar system. Applying knowledge | 1
Pick out from document 2 an indicator which shows that Mars: is a o
2-1 Communication Y
rocky planet;
Pick out from document 2 an indicator which shows that Mars:
o 2-2 | contains large quantities of iron oxide in the rocks and stones Communication Y
‘E“ scattered on its surface.
o 3-1 |What does the « period of revolution » of a planet represent? Applying knowledge | 1
3-2 |Calculate, in days, the period of revolution of Mars. Applying knowledge | 1
3.3 Using the perlo(.is of revolution of Mars and Earth, specify which of Applying knowledge | 1
the two planets is closer to the Sun.
3-4 |State Kepler's law which confirms the answer of question Applying knowledge | 1
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Exercice | Partie Question Domaine Note
5 Calculer, au point A, a I'instant du lancement I'énergie cinétique du |  Application des I
| caillou. connaissances
12 Calculer, au point A, a l'instant du lancement I'énergie potentielle Application des )
de pesanteur du systeme [caillou, Terre]. connaissances
1-3 Calculer, au point A, a l'instant du lancement 1'énergie mécanique Application des 1
du systeme [caillou, Terre]. connaissances
(]
§< il Préciser la valeur de I'énergie mécanique du systéme [caillou, Application des 1
S Terre] au point B. connaissances
O
\E ) Déterminer la hauteur maximale hy atteinte par le caillou au-dessus Application des I
2 de la surface de la mer. connaissances
o
5 .
5 2-3 | Déterminer la vitesse V¢ du caillou lorsqu'il atteint le point C. Appllca}tlon des 1
, connaissances
—
31 Calculer la nouvelle valeur de I'énergie mécanique du systéme Application des v,
- . 2
[caillou, Terre] au point C. connaissances
3 Calculer la diminution de I'énergie mécanique du systéme [caillou, Application des y
Terre] entre les points A et C. connaissances :
3.3 Sous quelle forme d'énergie cette diminution de I'énergie Application des y
mécanique apparait-elle ? connaissances :
. Indiquer le nombre de protons et celui des nucléons dans le noyau Application des 1
d'américium Am 241. connaissances
= 2-1 |Définir la radioactivité. Appllca}tlon des 1
N connaissances
E . .
B 2-2 |Calculer A et Z en indiquant les lois utilisées. Ap pllce}tlon des 1%
S connaissances
tey
3 ) . , . A Applicati
g 2-3 |Indiquer le nom et le symbole de la particule émise  X. pplication des %
S connaissances
§ S Cette désintégration est accompagnée par I'émission d'un Application des Y
2 rayonnement Y. Indiquer : la cause de I'émission du rayonnement . connaissances ’
(]
—
& A Cette désintégration est accompagnée par 1'émission d'un Application des y
e o . 2
rayonnement Y. Indiquer : la nature du rayonnement . connaissances
. Am dit a S Application des L
3 |Calculer, en kg, le défaut de masse Am dii a cette désintégration. . 1%
connaissances
\ . \ . Application des
1 |Nommer les planétes telluriques de notre systéme solaire. . 1
connaissances
Relever, du document 2, un indicateur qui montre que Mars est L
2-1 R Communication bz
une planéte rocheuse.
Relever, du document 2, un indicateur qui montre que Mars
2-2 |contient en abondance de I'oxyde de fer dans les roches et les Communication Y
£ cailloux qui parsément sa surface.
S -
o\ 3-1 |Que représente la «période de révolution » d'une planete ? Apphc;.itlon des 1
connaissances
. - . . Applicati
3-2 |Calculer, en jours, la période de révolution de Mars. pplication des 1
connaissances
3.3 En utilisant les périodes de révolution de Mars et de la Terre, Application des I
préciser laquelle des deux planetes est la plus proche du Soleil. connaissances
- . . . s . Application des
3-4 | Enoncer la loi de Kepler qui affirme la réponse a la question (3-3). . 1
connaissances
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Percentiles

Total | Mean | Median | Mode | SD | CV | Skewness | Minimum | Maximum
25 50 75

/120 13.34 14.00 | 15.00 | 3.67 | .28 -.62 .00 20.00 11.00 | 14.00 | 16.00

SladVls glatzVl ¢ 53 OloviaY due Juse 50 20/13.34 pladl Jusbl o
20/15.00 o 13),53 SSYL A=l o Jasdy e

g0 16.005 11.00 o lyzadle Cagly M)l ¢ gazes Jawsis Ul dsgambl (6] phaws¥l sy I O Jasdly o
(0.62-) Jushl e glasyVl U] Juo

) Jusbl Jgo Olodlall 1S s dzgs Y JWhs (CV = 0.28) [ ued Vsl Jalma
pale 23185 30LS gl oLkl OsS dol) Dz pBy s C¥umbl O do (5 03y Jsus) golud] 51,3 UM e

i q dsbuull duwl ol yosc WU
di3Lud) Al d5lasyl dalell 6 03y Jgde
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CV: Coeflicient of Variation SD: Standard Deviation
Number Percentage Grade
q) — ~ ? ~~

Sl s | 2| 4| BURE| 2| E| ]| 5] 4

4 G 2 £ o | 5% 2| =| £ 8| 5| 2|8 3| £

5 > 5| 2| % |8 E| 2| & 2| 2| = 9

o > sl £ B | = =
1.1.1 18020 95 302 16075 9 89 1.00 | .95 1.00 | 1.00 | .17 .18 -3.81
1.1.2 17975 140 316 16986 4 94 1.00 | .97 1.00 | 1.00 | .15 .16 -5.20
1.1.3 17930 185 187 17270 2 3 95 1.00 | .98 1.00 | 1.00 | .12 12 -6.74
1.2.1 17419 696 2499 10759 18 23 59 1.00 | .77 1.00 | 1.00 | .36 47 -1.33
1.2.2 16075 | 2040 3965 5657 33 36 31 1.00 | .62 .75 1.00 | .40 .64 -.64
1.2.3 15288 | 2827 4924 7563 43 15 42 1.00 | .60 .75 1.00 | .45 74 -.46
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Number Percentage Grade
O - —~ ’a —~

S o éb "8 ?s on = i = § (<] g [} §

o = 7 s 5 g7 —~ bt g s = o o) S g

3 < 2 = o0 o = = = 5 o) S a2 5 s

S| 2| 2| 3 |f5| 2| 8| &5 2|2 2

o & sl & B | = 7
1.3.1 16511 1604 2135 13798 21 3 76 .50 43 .50 .50 17 .40 -1.99
1.3.2 15543 | 2572 2168 10030 26 18 55 .50 .38 .50 .50 .18 48 -1.11
1.3.3 15966 | 2149 1788 14137 22 0 78 .50 44 .50 .50 .16 .36 -2.44

S
[\S]
w
(9]
—
[}
(=)
(o))
[}
wy
[}
wm
[}

2.1 16938 | 1177 | 2997 | 6418 23 36 | .60 -.32
2.2.1 | 15196 | 2919 | 9644 5088 69 3 28 | 1.00 | .35 .00 | .00 | 47 | 134 | .63
2.2.2 | 17588 527 280 12599 4 26 70 | 1.25 | 1.15 | 1.25 | 1.25 | .22 | .19 | -3.21
2.2.3 | 17084 | 1031 1198 | 12643 12 18 70 75 | .64 | .75 .75 22 | .35 | -1.90

2.24.1 | 13919 | 4196 | 10360 | 3479 80 0 19 50 | .13 .00 | .00 | 22 | 1.71 | 1.14
2.2.4.2 | 15303 | 2812 | 4424 | 10833 40 0 60 .50 | .35 S50 | .50 | .23 .64 -.92

2.3 15904 | 2211 2707 | 6691 27 36 37 | 150 | 93 | 1.00 | 1.50 | .58 | .63 -.38

3.1 17585 530 2637 | 11731 17 18 65 | 1.00 | .77 | 1.00 | 1.00 | .38 | .49 | -1.26
3.2.1 17462 | 653 6664 | 10775 40 0 59 50 | 31 S50 | 50 | .24 | 79 -.48

3.22 | 17022 | 1093 | 5182 | 11794 35 0 65 50 | .35 50 | .50 | .23 .66 -.84
2
3

3.3.1 | 15912 | 2203 | 10571 | 4903 71 27 | 1.00 | .32 | .00 | .00 | 46 | 143 | .76
3.3.2 | 15909 | 2206 | 2649 | 12726 27 70 | 1.00 | .82 | 1.00 | 1.00 | .38 | .46 | -1.65
333 | 16198 | 1917 | 3473 | 9223 30 19 51 | 1.00 | .68 | 1.00 | 1.00 | .41 .60 -.73
3.34 | 15211 | 2904 | 6903 8052 54 1 44 | 1.00 | .54 | 1.00 | 1.00 | 49 | .92 -.15

2-2-1) Define radioactivity.

2-2-1) Définir la radioactivité.
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(Sl )

2-2-4-1) Indicate: the cause of the emission of the Yy radiation.

2-2-4-1) Indiquer la cause de I'émission du rayonnement Y.
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3-3-1) What does the «period of revolution» of a planet represent?

3-3-1) Que représente la «période de révolution » d'une planete ?
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3-3-4) State Kepler's law which confirms the answer of question (3-3).

3-3-4) Enoncer la loi de Kepler qui affirme la réponse a la question (3-3).
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Exercise | Part Question Domain Mark
. Calculate, at point A, at the launching instant the kinetic energy of Applying knowledge| 1
the stone;
Calculate, at point A, at the launching instant the gravitational .
1-2 Appl knowl 1
potential energy of the system [stone, Earth]; pplying knowledge
5 Calculate, at point A, at the launching instant the mechanical Applying knowledge 1
. energy of the system [stone, Earth].
20 Specify the value of the mechanical energy of the system [stone,
5 ) .
£ 2-1 Earth] at point B. Applying knowledge | 1
g Determine the maximum height hy, reached by th
E s etermine the maximum height hy reached by the stone above sea Applying knowledge | 1
s level.
S
é) 2-3 | Determine the speed V¢ of the stone as it reaches point C. Applying knowledge | 1
Calculate the new value of the mechanical energy of the system . L
31 [stone, Earth] at point C. Applying knowledge | %
Calculate the decrease in the mechanical energy of the system . L
32 [stone, Earth] between points A and C. Applying knowledge | 7
3.3 In what form of energy does this decrease in mechanical energy Applying knowledge | %
appear?
| Indicate the number of protons and that of nucleons in the nucleus Avolvine knowledee | 1
of americium 241. PPlying knowlecs
§ 2-1 | Define radioactivity. Applying knowledge | 1
Q
5
= 2-2 |Calculate A and Z indicating the used laws. Applying knowledge | 1%
<=
(g 2-3 |Indicate the name and the symbol of the emitted particle QX. Applying knowledge | %
5
2 This disintegration is accompanied with the emission of Y
g 2-4-1 Applying knowled v,
% radiation. Indicate: the cause of the emission of the Y radiation. Pplying fnowlecge ’
()
= This disintegration is accompanied with the emission of Y .
2-4-2 Appl knowled s
& radiation. Indicate: the nature of the Y radiation. pplying fnowledge :
3 |Calculate, in kg, the mass defect Am due to this disintegration. Applying knowledge | 1%
1 |Name the terrestrial planets of our solar system. Applying knowledge | 1
Pick out from document 2 an indicator which shows that Mars: is a .
2-1 Communication Y
rocky planet;
Pick out from document 2 an indicator which shows that Mars:
o 2-2 |contains large quantities of iron oxide in the rocks and stones Communication Y
‘E“ scattered on its surface.
o 3-1 |What does the « period of revolution » of a planet represent? Applying knowledge | 1
3-2 | Calculate, in days, the period of revolution of Mars. Applying knowledge | 1
) Using the perlo(.is of revolution of Mars and Earth, specify which of Applying knowledge| 1
the two planets is closer to the Sun.
3-4 |State Kepler's law which confirms the answer of question Applying knowledge | 1

| 157




e 3] el B3I

Exercice | Partie Question Domaine Note
. Calculer, au point A, a l'instant du lancement I'énergie cinétique du |  Application des 1
caillou. connaissances
v Calculer, au point A, a l'instant du lancement I'énergie potentielle Application des ]
de pesanteur du systéme [caillou, Terre]. connaissances
e Calculer, au point A, a I'instant du lancement 1'énergie mécanique Application des 1
du systéme [caillou, Terre]. connaissances
(]
= 2 Préciser la valeur de I'énergie mécanique du systéeme [caillou, Application des ]
= ) Terre] au point B. connaissances
O
\g 92 Déterminer la hauteur maximale h atteinte par le caillou au-dessus |  Application des 1
2 de la surface de la mer. connaissances
St
g . . . . N . . Applicati
o 2-3 | Déterminer la vitesse V¢ du caillou lorsqu'il atteint le point C. pplication des 1
. connaissances
—
- Calculer la nouvelle valeur de 1'énergie mécanique du systéme Application des Y
[caillou, Terre] au point C. connaissances 2
3.2 Calculer la diminution de I'énergie mécanique du systéme [caillou, Application des y
Terre] entre les points A et C. connaissances :
3.3 Sous quelle forme d'énergie cette diminution de l'énergie Application des y
mécanique apparait-elle ? connaissances :
1 Indiquer le nombre de protons et celui des nucléons dans le noyau Application des ]
d'américium Am 241. connaissances
= 2-1 |Définir la radioactivité. Ap phca}tlon des 1
N connaissances
E . .
= 2-2 |Calculer A et Z en indiquant les lois utilisées. Apphca}tlon des 1%
'S connaissances
St
NJ) A . .
§ 2-3 |Indiquer le nom et le symbole de la particule émise 7 X. Ap pllca}tlon des %
< connaissances
§ 24l Cette désintégration est accompagnée par I'émission d'un Application des y
= rayonnement Y. Indiquer : la cause de I'émission du rayonnement Y. connaissances ’
Q
—
& i Cette désintégration est accompagnée par I'émission d'un Application des Y
rayonnement Y. Indiquer : la nature du rayonnement . connaissances ’
. Am di 2 it o Application des L
3 | Calculer, en kg, le défaut de masse Am di a cette désintégration. . 1%
connaissances
A . ) . Applicati
1 |Nommer les planetes telluriques de notre systeme solaire. pplication des 1
connaissances
Relever, du document 2, un indicateur qui montre que Mars est L
2-1 . Communication Y
une planéte rocheuse.
Relever, du document 2, un indicateur qui montre que Mars
2-2 |contient en abondance de l'oxyde de fer dans les roches et les Communication Y
£ cailloux qui parsément sa surface.
= Apolicati
"\ 3-1 |Que représente la «période de révolution » d'une planéte ? pplication des 1
connaissances
. -~ . . Application des
3-2 |Calculer, en jours, la période de révolution de Mars. . 1
connaissances
3.3 En utilisant les périodes de révolution de Mars et de la Terre, Application des 1
préciser laquelle des deux planetes est la plus proche du Soleil. connaissances
3-4 |Enoncer la loi de Kepler qui affirme la réponse a la question (3-3). Ap phca}tlon des 1
connaissances
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Percentiles
Total | Mean | Median | Mode | SD | CV | Skewness | Minimum | Maximum
25 50 75
/20 11.60 12.00 11.00 | 4.04 | .35 -.22 .00 20.00 9.00 | 12.00 | 15.00
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2l Jumbl Jgo Olodlall 1S s dzgy Y JWhs (CV = 0.35) S ued SVl Jalso
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CV: Coeflicient of Variation

SD: Standard Deviation

Number Percentage Grade
q) — ~~~ /-O\ ~~

S = | 2| 2| BT RS2 E| 2| 5] s

2 = 2 g 5 so| = | T g sl 5| B3| al| = g

3 < 3 = o0 O = = . O < S 2 5 g

2 | P | §| 2| 3 |£5| | 2| &| =] 3| = 2

o = 5 & ~ = Z
1.1.1 1906 18 46 1610 3 13 84 | 1.00 | .92 | 1.00 | 1.00 | .20 22 | 297
1.1.2 1900 24 57 1746 4 5 91 1.00 | .95 | 1.00 | 1.00 | .19 20 | -4.02
1.1.3 1889 35 44 1769 4 4 92 1.00 | .96 1.00 | 1.00 | .17 .18 -4.75
1.2.1 1788 136 538 888 35 19 46 | 1.00 | .62 .75 | 1.00 | .44 71 -.55
1.2.2 1517 407 742 325 60 23 17 | 1.00 | .40 .25 .00 42 | 1.05 .29
1.2.3 1442 482 805 414 67 12 22 | 1.00 | .37 .00 .00 45 | 1.20 49
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Number Percentage Grade

5| o | 2| g | TR Z| 8B 2| 5] e

% = Z s S g = = g < - ! A > <

3 = 2 & o0 O 4 < = = O ES) S a2 5 s

2 > § | 2| =5 |£5 E| & E| 2| 2| = 3

o & sl & B | = o
1.3.1 1667 257 341 1245 31 4 65 .50 .39 .50 .50 .20 .53 -1.29
1.3.2 1478 446 337 829 41 16 43 .50 .33 .50 .50 21 .62 -.68
1.3.3 1582 342 226 1354 30 0 70 .50 43 .50 .50 .18 41 -2.04

38 | .70 -.16
1.00 | 36 | .00 | .00 | 47 | 130 | .58

w
\]
W
—
—
o
(=)
Ul
9]
[S))
o
U
(=)

2.1 1737 187 434 593 32
2.2.1 1527 397 945 521 70

w
\9)
N

2.2.2 1830 94 63 1315 8 23 68 | 125 1.12 | 125|125 | 28 | .25 | -2.72
2.2.3 1730 194 200 1176 20 18 61 75 | .60 | .75 .75 26 | .43 | -1.45
2.2.4.1 | 1357 567 1006 347 82 0 18 50 | .13 .00 | .00 | 22 | 1.70 | 1.11
2.2.4.2 | 1493 431 530 961 50 0 50 50 | .32 S50 | 50 | .24 | .74 -.60

1.50 | .72 S50 | 50 | .56 | .79 .18

=
(e}
=
(e}
)
=]

2.3 1552 372 393 387

3.1 1836 88 310 1092 21 23 57 [ 1.00 | .71 |1.00 | 1.00 | .39 | .55 -.92
3.2.1 1845 79 869 974 49 0 51 50 | .26 | 50 | 50 | .25 | .94 -.11
3.2.2 1780 144 624 1150 40 0 60 S50 | .32 | 50 | 50 | .24 | .74 -.62

3.3.1 1618 306 1193 384 78 2 20 | 1.00 | .25 .00 | .00 | 43 | 1.70 | 1.15
3.3.2 1568 356 322 1196 35 3 62 | 1.00 | .78 | 1.00 | 1.00 | .40 | .52 | -1.36
3.33 1693 231 373 850 31 24 44 | 1.00 | .64 | 1.00 | 1.00 | .40 | .63 -.56
3.34 1515 409 763 721 61 2 37 |1.00 | .49 .00 | .00 | .50 | 1.02 .06

1-2-2) Determine the maximum height hB reached by the stone above sea level.

1-2-2) Déterminer la hauteur maximale hB atteinte par le caillou au-dessus de la surface de la mer.

196 Gl 50 % 60 O Jaody elorye G Bay lbitys Frblon Ui ) 450 Oolaslikl B Jlona ] gl oty

L3, J=dY) jasy e DY Bylge o ] el dgms 085 .(CV = 1.05) nS MYl Jalzs Olg lgasn <L3T)£w :"wl;

gl o 34 Bugll o 5lb] § pan lpdsy ealill hys Sloglebl dudos s galezl] 803 pas J) LS

1-2-3) Determine the speed VC of the stone as it reaches point C.

1-2-3) Déterminer la vitesse VC du caillou lorsqu'il atteint le point C.

196 Ml 0 % 67 O ol il ye o gy lbatyg blin Ganhad e &S Oolosliel) 3eebas Ulowa J] Ulgd] oz

431,21 JlsdY) asmy (e DY Bylge oo ] U dgms 485 .(CV = 1.20) 1S Bl Jalzs Olg gz (Lgij.(w ;i.a}ls
sl 0 341 Bugll o 5lb] § pam lpdsy eelill hyg Sloglebl dudos s ualezl] 803 G5 J) &L

2-2-1) Define radioactivity.

2-2-1) Définir la radioactivité.

Igsmy bol S0 dadle 156 CMRI (e % 70 O Jamdy . Jadod] gge (bt Yo Oloslebl ads Jlre J] Jlged) ot

Sl yusd) (e 0S4 pas Uls Swlsibl g Sil e J] S sg= 485 .(CV = 1.30) S @MYl Jolse Ols

2-2-4-1) Indicate: the cause of the emission of the Yy radiation.

2-2-4-1) Indiquer la cause de I'émission du rayonnement Y.

Isszms kol Ha0 dadle 15 M)l ya 9% 82 O JamMy Jaded] (g5e alhaty Yy Slaglell Geas Jle J] Il oy

I NEENT] W pas ls Slsibl g Sl Gams ) b ey 985 .(CV = 1.70) xS @Yl Jslze Ol

3-3-1) What does the «period of revolution» of a planet represent?

3-3-1) Que représente la «période de révolution» d'une planete ?
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3-3-4) State Kepler's law which confirms the answer of question (3-3).

3-3-4) Enoncer la loi de Kepler qui affirme la réponse a la question (3-3).
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Exercise | Part Question Domain Mark
Determine, with respect to (A), the expression of the moment of T .
1-1 i Appl knowled, s
and the value of the moment of m mg. PPyIng nowrecge ’
Apply Newton's second law of rotation (theorem of the angular
1-2 | momentum) to prove that T = I8"/R [0" is the angular acceleration | Applying knowledge | ¥
of the disk with respect to (A)].
SR Apply Newton's 2nd law of translation to prove that T = mg - ma .
= - Appl knowl 3
s 1-3 [a is the acceleration of (G)]. pplying knowledge | - %
s 1-4 |Show that a = 2g/3. Applying knowledge | %
=
:i 1-5-1 | Deduce, in terms of g and t, the expression of: the speed v of (G); | Applying knowledge | %2
50
§ 1-5-2 | Deduce, in terms of g and t, the expression of: the abscissa x of (G). | Applying knowledge | %2
<
= 1-6 |Determine the speed of (G) when it passes through the line (AB). | Applying knowledge| 1
Z
= 2-1 |Calculate the mechanical energy of the system [disk, Earth] at t0 = 0. | Applying knowledge | %
SD Write, in terms of v, m, 0" and I, the expression of the mechanical
é 2-2 |energy of the system [disk, Earth] when (G) passes through the line | Applying knowledge | %
2 (AB).
- Apply the principle of the conservation of the mechanical energy .
2-3 to determine the speed of (G) when it passes through the line (AB). Applying knowledge !
Write the expression of the mechanical energy of the system [disk,
2-4 | Earth] at any instant t in terms of v, m, 6', I, g , h and the abscissa | Applying knowledge | %
x of (G).
2-5 |Deduce that a =2g/3. Applying knowledge | %
1- | Determine the values of A, Z, A', and Z'. Applying knowledge | 1
2- | Deduce the name of the isotope ZAX. Applying knowledge | %
3- | This fission reaction leads to a chain fission reaction. Why? Applying knowledge | 15
- At least one of the fission fragments is born in the excited state. Applying knowledge| %
Why?
5 5 Shov~v that thie1 1energy liberated by the fission of one uranium-235 is Applying knowledge | 1%
é Elib = 28><10 I
: . .
£ 61 Determvlne the number N of neutrons given off by the 100th Applying knowledge | %
5 generation.
) Suppose that each one of the above emitted neutrons bombards one
.g 6-2 |uranium-235 nucleus. Deduce the total energy released due to the | Applying knowledge | '
é fission of uranium-235 nuclei bombarded by the above N neutrons.
N 6-3-1 Determine the electric energy Eg.. delivered by this station during Applying knowledge )
one day.
6-3-2 | Deduce the average electric power P, of the station. Applying knowledge 1
Once fusion nuclear reaction started it is difficult to control.
7- | Deduce one advantage of fission nuclear reaction over fusion Applying knowledge | %

nuclear reaction.
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Exercise | Part Question Domain Mark
ol During 'Fhe growth of -the current, the magnetic energy stored in Applying knowledge | %
the coil increases. Justify.
Referring to document 3, indicate the value of the voltage across L
1-2 . communication Ya
the coil at the steady state.
1-3 | Deduce that the coil has negligible resistance. Applying knowledge | %
‘% 14 Derive .the diff.erential equation that describes the variation of uy as Applying knowledge| %
5 a function of time t.
= Use the differential equation to determine dug/dt in terms of R, L
b= 1- Applying knowl Y
2 > and E, at the instant t, = 0. pplying knowledge &
E\ 1-6 |Show that L = 0.5 H by using the tangent (A). communication %
§ 1-7 |Determine the maximum magnetic energy W, stored in the coil. communication %
<
%.: 1-8-1 | Calculate Wy during the time interval [0, 25 ms]. Applying knowledge | %
B . . .
8 |40 Determine the thermal energy released by the resistor during the Avolvine knowled )
g 82 | interval [0, 30ms]. PPlying knowiedge
(%)
Té 21 C?ive,‘ at to = 0, the initial electromagnetic energy stored in the RLC Applying knowledge| %
5 circuit.
= Use document 4 to specify the value of the current in the circuit at .
. 2-2-1 . communication Ya
S0 the instant t,.
Apply the law of addition of vol i = h
222 | pply the law of addition of voltages to determine unq = uc at the Applying knowledge | %
instant t;.
2-2-3 | Determine the electromagnetic energy in this circuit at t;. Applying knowledge | %
] Peduce the thermal energy released by this circuit during the time Applying knowledge| %
interval [0, 22.5 ms].
1-1 |The conditions of interference are satisfied. Why? Applying knowledge | %
1-2 |Name the phenomenon that takes place at each of S1 and S2. Applying knowledge | 12
1-3 | The fringes on (E) are directed along the horizontal. Why? Applying knowledge | %
In the interf ion, the poi is th f a brigh
2.1 n the interference region, t e. point O is the center of a bright Applying knowledge| %
fringe for any value of D. Justify.
'Eo 2-2-1 | Define the interfringe distance "i" and calculate its value. Applying knowledge | 1
= . . .
D h M h \ ht f; f
E oy educe that between M and N there is only one bright fringe o Applying knowledge | %
2 center O.
1)
{3 2-3-1 | Show that the point N is a center of a dark fringe. Applying knowledge | %
1)
E We move gradually the screen (E) towards (P) parallel to itself.
< 2-3-2 |For a distance D = D3, the point N becomes the center of the first Experimentation %
bright fringe. Calculate Dj.
Determine the relation between z and D so that N remains the
2-4-1 Applying k led 1%
center of the first bright fringe. pplying knowlecge '
2-4-2 | Deduce the value of the displacement z if D = 2 m. Experimentation Y
2-4-3 |Indicate then the direction of the displacement of (S). Applying knowledge | %
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Exercice | Partie Question Domaine Note
—
11 Déterminer, par rapport a (A), I'expression du moment de T et la Application des Y
- . 03
valeur du moment de m mg. connaissances
Appliquer la deuxiéme loi de Newton en rotation (théoréme du L
. . ; . Application des
1-2 | moment cinétique) pour montrer que T=I0"/R (0" est 'accélération . Y
. . . connaissances
angulaire du disque par rapport a (A)).
= 13 Appliquer la deuxiéme loi de Newton en translation pour montrer Application des %
2 que T = mg - ma. (a est I'accélération linéaire de (G)). connaissances '
-
(%) . .
> Application des
= 1-4 | Montrer que a =2g/3. PP . ¥
= connaissances
= Application des
o 1-5-1 | Déduire, en fonction de g et t, I'expression de la vitesse v de (G) ; PP . Vs
o connaissances
= Application des
2 1-5-2 | Déduire, en fonction de g et t, I'expression de I'abscisse x de (G). PP . 1)
P connaissances
o c .
Application des
= 1-6 |Déterminer la vitesse de (G) lorsqu'il passe par la ligne (AB). PP . 1
o connaissances
=
- Application des
z 2-1 |Calculer I'énergie mécanique du systeme [disque, Terre] a t0 = 0. PP . Y
s connaissances
QE) Ecrire, en fonction de v, m,0' et I, 'expression de 1'énergie mécanique Application des
kS 2 P 8 q PP 1,
é du systéme [disque, Terre] lorsque (G) passe par la ligne (AB). connaissances
B 23 Appliquer le principe de conservation de I'énergie mécanique pour Application des )
déterminer la vitesse de (G) lorsqu'il passe par la ligne (AB). connaissances
Ecrire I'expression de I'énergie mécanique du systéme [disque, Terre
. . P 8 . q Y‘ [ q, . ] Application des
2-4 |aun instant t quelconque en fonction de v, m, 0', I, g, h et l'abscisse . )
connaissances
x de (G).
Application des
2-5 |Déduire que a = 2g/3. PP . %
connaissances
Application des
1 |Déterminer les valeurs de A, Z, A', et Z'. PP . 1
connaissances
(1 1 A Application des
2 | Déduire le nom de l'isotope z X. PP . Y
connaissances
Application des
3 | Cette réaction peut engendrer une réaction en chaine. Pourquoi ? PP . k23
connaissances
2 4 Au moins un des fragments de fission est créé a 1'état excité. Application des Y
‘; Pourquoi ? connaissances i
g s Montrer que 1'énergie libérée par la réaction de fission d'un noyau Application des 1%
g d'uranium 235 est : Elib = 2.8x10"!J. connaissances ?
% Application des
< 6-1 |Déterminer le nombre N de neutrons émis a la 100éme génération. PP . )
g connaissances
é 62 Déduire I'énergie totale libérée par la fission des noyaux d'uranium Application des y
= 2
& bombardés par ces N neutrons. connaissances
6.3-1 Déterminer ['énergie électrique Eélec délivrée par la centrale en un Application des )
jour. connaissances
Application des
6-3-2 | Déduire la puissance électrique moyenne Pélec de cette centrale. PP . 1
connaissances
7 Déduire un avantage de la fission nucléaire par rapport a la fusion Application des y
2
nucléaire. connaissances
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Exercice | Partie Question Domaine Note
1-1 Durant ['établissement du courant dans le circuit, I'énergie Application des v,
magnétique emmagasinée dans la bobine augmente. Justifier. connaissances :
En se référant au document 3, indiquer la valeur de la tension aux o
1-2 . - Communication Ya
bornes de la bobine en régime permanent.
Q 1-3 |En déduire que la résistance de la bobine est négligeable. App hc".ltlon des Y
2, connaissances
B Etablir I'équation différentielle qui décrit la variation de ug en Application des
9 1-4 . . %
= fonction du temps t. connaissances
b= Se servir de 'équation différentielle pour déterminer dug/dtat, =0 | Application des
= 1-5 . . Ya
2 en fonction de R, L et E. connaissances
Q
g 1-6 |Montrer que L = 0,5 H en se servant de la tangente (A). Communication %
- 7 . 17 . e . P4
g 1.7 |Déterminer I'énergie magnétique maximale W,,, emmagasinée dans Communication %
8 la bobine.
) -
,. Appl
\go 1-8-1 | Calculer Wy durant l'intervalle de temps [0 ; 25 ms]. pp 1c;‘1t10n des Y
R connaissances
3 1-8-2 Déterminer ['énergie thermique W'r dégagée par le conducteur Application des 1
g ohmique durant l'intervalle [0 ; 30 ms]. connaissances
E -1 Donner, a t, = 0, la valeur de I'énergie électromagnétique Application des %
Y initialement emmagasinée dans le circuit (R, L, C) série. connaissances
Ed Utiliser le document 4 pour calculer la valeur de I'intensité du - L
5] 2-2-1 - Communication Ya
& courant dans le circuit a l'instant t1.
& 222 Appliquer la loi d'additivité des tensions pour déterminer uyq = uc Application des v,
a l'instant t;. connaissances 2
. . " o " R, Applicati
2-2-3 | Déterminer l'énergie électromagnétique dans ce circuit a l'instant. pplication des %
connaissances
Déduire la valeur de l'énergie thermique dégagée par ce circuit Application des L
2-2-4 - . %)
durant I'intervalle de temps [0 ; 22,5 ms]. connaissances
11 |Les conditions d'obtention des franges d'interférence sont satisfaites. | Application des y
Pourquoi ? connaissances :
12 Nommer le phénomeéne qui a lieu au niveau de chacune des fentes Application des "
S1 et S2. connaissances
13 Les franges obtenues sur (E) sont alignées horizontalement. Application des v,
Pourquoi ? connaissances :
5.1 |DPans la région d'interférence, le point O est le centre d'une frange Application des y
5 brillante pour n'importe quelle valeur de D. Justifier. connaissances :
= 2-2-1 | Définir l'interfrange "i" et calculer sa valeur. App llce}tlon des 1
= connaissances
< 222 Déduire qu'il existe, entre M et N, une seule frange brillante de Application des "
é centre O. connaissances
()
(5 .
& 2-3-1 | Montrer que le point N est le centre d'une frange sombre. Apphcz.ltlon des Y
B connaissances
=
0 On déplace progressivement 1'écran (E) parallelement a lui-méme
N 2-3-2 |vers (P). Pour D = D;, le point N sera le centre de la premiére frange| Expérimentation %
brillante. Calculer D;.
9-4-1 Déterminer la relation entre z et D pour que le point N reste le Application des 1%
centre de la premiére frange brillante. connaissances N
2-4-2 | Déduire z pour D = 2 m. Expérimentation 23
2-4-3 |Indiquer alors le sens du déplacement de (S). App llCé?.thl’l des Y
connaissances
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Percentiles

Total | Mean | Median | Mode | SD | CV | Skewness | Minimum | Maximum
25 50 75

/110 | 75.85 80.00 | 99.00 |22.85| .30 -.70 2.00 110.00 61.00 | 80.00 | 95.00
/20 13.79 14.55 | 18.00 | 4.16 | .30 -.70 .36 20.00 11.09 | 14.55 | 17.27
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CV: Coeflicient of Variation

SD: Standard Deviation

Number Percentage Grade

= L -3 Q) = 2

E| 5| 2] & (5880 52|52 3 :

<7 o) ~ > i

1.1.1 5325 137 626 3351 14 25 61 .75 .57 .75 .75 .26 46 | -1.22
1.1.2 5321 141 359 4476 9 82 .75 .67 .75 .75 21 31 | -2.46
1.1.3 5306 156 182 4523 11 83 1.00 | .92 | 1.00 | 1.00 | .23 25 | -2.90
1.1.4 4945 517 992 3808 28 3 70 .50 .39 .50 .50 .20 .51 | -1.38
1.1.1.5.1 | 5002 460 546 3211 18 23 59 .50 .38 .50 .50 .17 45 | -1.14
1.1.1.5.2 | 4850 612 1021 3380 30 8 62 .50 .37 .50 .50 .20 55 | -1.11
1.1.6 4165 1297 976 2795 42 7 51 1.00 | .72 | 1.00 | 1.00 | .42 .59 -.97
1.2.2.1 5275 187 222 4787 7 5 88 .50 47 .50 .50 11 24 | -3.38
1.2.2.2 5233 229 294 4527 10 8 83 .50 45 .50 .50 .13 29 | -2.67
1.2.2.3 4942 520 1091 3322 29 10 61 .50 .36 .50 .50 21 .57 | -1.00
1.2.2.4 | 4906 556 748 2967 24 22 54 .50 .36 .50 .50 .19 .51 -95
1.2.2.5 3873 1589 1516 2222 57 2 41 .50 .30 .50 .50 .24 .82 -.37
2.1 5436 26 8 4111 1 24 75 1.25 | 1.18 | 1.25 | 1.25 | .14 12 | =275
2.2 5336 126 308 5028 8 0 92 .25 .24 25 25 .06 25 | -3.79
2.3 5070 392 2252 2742 48 1 50 .50 .27 .50 .50 25 .90 -.19
2.4 4802 660 1298 3504 36 0 64 .25 .18 25 25 11 .61 | -1.03
2.5 5295 167 29 4028 5 21 74 | 1.50 | 1.32 | 1.50 | 1.50 | .37 28 | -2.15
2.6.1 5158 304 999 4120 24 1 75 .50 40 .50 .50 .20 49 | -1.52
2.6.2 4885 577 644 4092 22 3 75 .50 43 .50 .50 17 40 | -1.99
2.6.3.1 4719 743 1013 2648 32 19 48 1.00 | .67 | 1.00 | 1.00 | .41 .61 -71
2.6.3.2 | 4579 883 645 2847 28 20 52 .75 .55 .75 .75 .28 .51 -.99
2.7 4586 876 1254 3265 39 1 60 .50 .36 .50 .50 22 .62 -.98
3.1.1 5309 153 1198 3874 25 4 71 .50 .38 .50 .50 21 56 | -1.17
3.1.2 5373 89 825 4548 17 83 .25 21 25 25 .09 43 | -1.92
3.1.3 5216 246 1383 3186 30 12 58 .50 .34 .50 .50 22 .65 -.73
3.14 5341 121 357 4044 9 17 74 | 1.00 | .82 | 1.00 | 1.00 | .33 40 | -1.51
3.1.5 5094 368 860 4137 22 2 76 .50 41 .50 .50 .19 46 | -1.68
3.1.6 4996 466 780 3714 23 9 68 .75 .60 .75 .75 .28 47 | -1.49
3.1.7 5161 301 361 4311 12 9 79 .75 .66 .75 .75 21 32 | -2.35
3.1.8.1 5064 398 389 4590 14 2 84 .50 46 .50 .50 .14 30 | 297
3.1.8.2 | 4436 1026 3467 592 82 7 11 .50 .09 .00 .00 .18 | 2.00 | 1.68
3.2.1 4756 706 1591 2999 42 3 55 .50 .32 .50 .50 .23 .72 -.62
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Number Percentage Grade
[ Q ~ < < E 4
sz | £ 3| RSeS| Bl 5| 2|2l f
5 = 3 = o0 0| B = = O o S a2 =
2 S = o = |SE|&-| B | =] 2| = O
o ° | A = Z | = 2
3.2.2.1 | 4699 763 1573 2989 43 55 50 .33 50 50 23 72 -.63

3.2.2.2 | 4587 875 1754 | 2400 48 8 44 .50 | .29 S50 | 50 | .24 | .83 -.28
3.22.3 | 4340 1122 959 2387 38 18 44 75 | .50 | .75 .75 31 .62 -.69
3.2.2.4 | 3826 1636 1590 1915 59 6 35 S50 | .27 | 50 | .50 | .24 | .88 -.17
4.1.1 5212 250 3500 1712 69 0 31 25 | .08 .00 | .00 | .12 | 1.43 .73

4.1.2 5322 140 1579 3704 31 1 68 50 | .35 S50 | .50 | .23 .65 -.87
4.1.3 5101 361 2480 | 2484 52 3 45 50 | .25 25 S50 | .25 | .99 .00

4.2.1 5288 174 694 2937 16 30 54 .75 | .52 .75 .75 29 | .55 -.65
4.2.2.1 | 5338 124 223 1700 6 63 31 | 150 | 1.08 | 1.00 | 1.00 | .37 | .34 -.90
4222 | 4872 590 1960 | 2669 47 4 49 50 | .29 S50 | 50 | 24 | .84 -.29
4.2.3.1 | 5058 404 1036 3390 26 12 62 .75 | .55 .75 .75 31 .55 | -1.07
4.2.3.2 | 4935 527 603 3906 21 8 72 | 1.00 | .84 | 1.00 | 1.00 | .34 | .41 | -1.80
4.2.4.1 | 4865 597 1612 | 2125 40 21 39 75 | 43 50 | .75 .33 77 -.32
4.2.4.2 | 4800 662 1398 3112 38 5 57 50 | 34 | 50 | 50 | .23 .66 -.76
4.2.4.3 | 4790 672 688 4024 25 1 74 50 | 42 S50 | 50 | 18 | 42 | -1.94

3-1-8-2) Determine the thermal energy released by the resistor during the interval [0, 30 ms].
3-1-8-2) Déterminer l'énergie thermique W'R dégagée par le conducteur ohmique durant l'intervalle
[0; 30 ms].
% 82 o amMy Bl § Jolodl Islall ead dis DY Cllasy Dl e JsY1 s32dl & Y1 s Jlgadl 1ia ()
esolall Jayyg Ologlell Julos e onalsil] 8)08 & Casd ] IS d9my 089 guz bl sao dadle 1) LMl (ye
Jgd] o bkl Bugll Gidod Hlb] § dalise Olmody § byleiiwly pasy lpass
3-2-2-4) Deduce the thermal energy released by this circuit during the time interval [0, 22.5 ms].
3-2-2-4) Déduire la valeur de I'énergie thermique dégagée par ce circuit durant I'intervalle de
temps[0 ; 22,5 ms].
% 59 ol JamYy . Blall § Jolod! Jolall ead dis LYl Cllazsy Alud) (o GWI 52l & Y1 s Jlgadl 1o 0]
esalall by s Ologlall Julos e ealsil] 8)08 § Camall J] IS 3925 W85 gz bsl a0 dadls 1) Ol (e
JIgadl 5o olbl Bugll 3a823 Hlb] § dalise Olsos § laybiiwly (pass as
4-1-1) The conditions of interference are satisfied. Why?

4-1-1) Les conditions d'obtention des franges d'interférence sont satisfaites. Pourquoi ?
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4-1-3) The fringes on (E) are directed along the horizontal. Why?
4-1-3) Les franges obtenues sur (E) sont alignées horizontalement. Pourquoi ?
Sl Camd J] S dgm 439 sz kol a0 dadle 15 OMAl (o % 52 O Jasdy . Siall dltul o Jlgadl 1 O]
S5l ] (o 04358 s Ulg opeleall s
4-2-2-1) Define the interfringe distance "i" and calculate its value.
4-2-2-1) Définir l'interfrange « i » et calculer sa valeur.
lskas UMl oo Jads % 31 O JaoMy (hews Glus b LSy dewla doslze ,S35 gaw bty ¥ Jlsad! i &
REPEI1/ VS VNIV RO PRV ESTUER USSR URW-ESE | ROUNI RUNON EVETIRE PR PN EP T
4-2-2-2) Deduce that between M and N there is only one bright fringe of center O.
4-2-2-2) Déduire qu'il existe, entre M et N, une seule frange brillante de centre O.
3 d9%y W83 Usumy ol Hho dade 1)l OMall (e % 47 O Jamdy dglus Dylis ddos Cllazy JIgudl 1o O]
lb] @ dilie Slmdg § layleiiwly pams lpass eualdl] bayyg Oleglel) Judos e gualsil] 8508 § casall ]
Jgad! oo Skl Gupdl (3.l
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Exercise | Part Question Domain Mark
B Applying the principle of conservation of linear momentum for the
o pplying the p P :
1-1 Appl knowled, 1%
3 system [(S1), (§2)], show that V', = 1.6 m/s. pplying knowledge '
c
% 1-2 | Specify whether this collision is elastic or not. Applying knowledge | 1%
..i:: " 2 | Determine the speed V) of (S;) at point M. Applying knowledge | 1%
g ] . . .
o 2 Write, at an instant t, the expression of the mechanical energy of .
-1 Appl knowled, Y
'5 % 3 the system [(S;), spring, Earth] in terms of m;, k, x and v. pplying knowledge | %
.g 3.2 Deri've the second order differential equation in x that describes the Applying knowledge| 1
g motion of (S,).
1o
g 3-3 | Deduce the expression of the proper period T. Applying knowledge | %
~ 3-4 |Calculate k knowing that Ty = 0.314 s. Applying knowledge | %
1 |Identify the emitted particle QX, indicating the used laws. Applying knowledge | 1%
2 [Name this particle. Applying knowledge | 15
_QSL: 3 |Indicate the cause of the emission of the gamma photon. Applying knowledge | %
% 4 | Calculate the wavelength of the emitted gamma photon. Applying knowledge | %
E Using document 2, show that the radioactive period (half-life) of L
= 5 . , Communication Y
B technetium-99 is T = 6 hrs.
o - . . . .
s Write, at instant t, the expression of the activity A in terms of Ay, t .
5 6-1 Appl knowled Y,
-%.D and the decay constant A. pplying knowlecge ’
;}Jl) i Using the' preced'ed expression, determine the duration of the Applying knowledge| 1
Ql examination session;
Using the preceded expression, determine the ratio A/A, of .
-2-2 Appl knowl 1
6 technetium -99 at t = 40 hrs. pplying knowledge
1-1 |Indicate the value Cy of C at which I, attains a maximum value. Communication Va
1-2 | Calculate the value of LCo®”. Applying knowledge | 12
1-3 |Name then the electric phenomenon observed on document 4. Applying knowledge | %
1-4-1 | Pick out graphically the value of I,,. Communication Y
) Show that the expression of the current is given by: i = 0.3 .
= 1-4-2 Appl k 1 y
g sin(314 t), (iin A, tin s). pplying knowledge 7
2 Determine the expression of the voltage u;, = ugr across the
< p g€ UL = UgF .
= 1-4-3 Appl knowled 3
g terminals of the coil as a function of time t. pplying knowledge | - %
% 144 Dete.rmine the express.ion of the VolFage uc .: ugp across the Applying knowledge ]
5 terminals of the capacitor as a function of time t.
8 Show that ug & ug = 3 sin(314t), using the law of addition of
§ 1-4-5 | voltages ug = uc + ur, + ug where ugr = upg is the voltage across the | Applying knowledge | %
E) resistor.
- 1-4-6 | Deduce the value of R. Applying knowledge | 1
Iculate th lue of th i in the circui
1-4-7 Cz% culate the I.1ew value of the maximum current in the circuit Applying knowledge| %
using the relation ug = ug.
o Determine the value of C so that the antenna receives a radio wave Applvine knowledee | %
. W
of desired frequency 1000 kHz. PPYyIng 8 '
92 Indicate whether we have to increase or decrease the resistance R in Applying knowledge | %

order to increase the intensity of the emitted sound by the radio.
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Exercice | Partie Question Domaine Note
1.1 |En appliquant le principe de conservation de la quantité de Application des 1%
8 mouvement au systeme [(S,), (S,)], montrer que V', = 1,6 m/s. connaissances
= "
<
D 1-2 |Préciser si la collision est élastique ou non. App llce-mon des 1%
£ 5 connaissances
° 2 . . . . Application des
= 8 2 |Déterminer la vitesse V de (S;) au point M. . 1%
g connaissances
o é 3.1 Ecrire, 4 un instant t, I'expression de 1'énergie mécanique du systtme | Application des "
= 5 [(S)), ressort, Terre] en fonction de k, m1, x et v. connaissances
< _
£ 39 Etablir 'équation différentielle du second ordre en x qui régit le Application des 1
= mouvement de . connaissances
EC t de (S1) i
23 -
A 3-3 |Déduire l'expression de sa période propre T,. App llCE.ltlon des %
. connaissances
—
Applicati
3-4 |Calculer k sachant que Ty = 0,314 s. PP 1ca}t10n des b
connaissances
N L
1 |Identifier la particule émise ;X en indiquant les lois utilisées. App llce}tlon des 1%
connaissances
- 2 |Nommer cette particule. App llce-mon des k23
g connaissances
g L
3 3 |Indiquer la cause de 'émission du photon gamma. App llce}tlon des Y
g connaissances
. (o Applicati
g 4 |Calculer la longueur d'onde du photon gamma émis. pplication des %
) connaissances
= En utilisant le document 2, montrer que la période radioactive du -
< 5 (o Communication | %2
ES technétium 99 est T = 6 h.
= 61 Ecrire, 4 un instant t, I'expression de l'activité A en fonction de Ay, t et | Application des y
3 la constante radioactive A. connaissances :
i 6-2-1 En utilisant l'expression précédente, déterminer la durée de I'examen | Application des 1
de la scintigraphie osseuse ; connaissances
En utilisant l'expression précédente, déterminer le rapport A/A, du Application des
6-2-2 Lo \ . . 1
technétium 99 apres une durée de 40 h. connaissances
1-1 |Indiquer la valeur C, de C pour laquelle I, atteint sa plus grande valeur. | Communication | %
Applicati
1-2 |Calculer la valeur de LCom>. pp 1ce}t10n des i)
connaissances
1-3 |Nommer alors le phénomene électrique observé dans le document 4. App llca}tlon des Ya
connaissances
s 1-4-1 |Tirer du graphe la valeur de I, Communication Vs
= Montrer que 'expression de l'intensité du courant est donnée par : Application des
= 1-4-2 |. . . . )
g i=0,3sin (314t), (ien A ; tens). connaissances
a 1-43 Déterminer l'expression de la tension uy, = ugr aux bornes de la bobine | Application des %
< en fonction du temps t. connaissances !
:% 144 Déterminer l'expression de la tension uc = upp aux bornes du Application des 1
S condensateur en fonction du temps t. connaissances
é Montrer que ug ® ug = 3 sin (314t) en utilisant la loi d'additivité des Application des
= 1-4-5 |tensions ug = uc + Uy, + UR avec ur = upg est la tension aux bornes du ppiica %
5 . connaissances
S conducteur ohmique.
O - Applicati
L.) 1-4-6 |Déduire la valeur de R. pplication des 1
o connaissances
147 Calculer la nouvelle valeur de l'intensité maximale dans le circuit en Application des y
utilisant la relation ug = ug. connaissances 2
21 Déterminer la valeur de la capacité C du condensateur pour que Application des %
I'antenne capte une onde radio dont la fréquence est 1000 kHz. connaissances
22 Indiquer si on doit augmenter ou diminuer la résistance R pour Application des "
augmenter l'intensité du son émis par la radio. connaissances
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CV: Coeflicient of Variation SD: Standard Deviation
Number Percentage Grade

(=] ] ~ /\3 /\°\ ? E @
sz | B3] S 23| | S| E|ls| E|lglalsl| &
17 2] %) = = o
g § Z 5 - g2l & = g § 5 § 7 O 2
(e} p= o = =S| & 2P p= 2

= | £ & = 2

1.1.1 | 13277 45 459 9500 4 25 71 1125 ] 1.10 | 1.25 | 1.25 | .30 | .27 | -2.32
1.1.2 | 13171 151 1999 9638 16 12 72 | 150 | 1.19 | 1.50 | 1.50 | .56 | .47 | -1.46
1.2 12886 | 436 1221 8283 12 25 62 | 150 | 1.16 | 1.50 | 1.50 | .52 | 45 | -1.19
1.3.1 13267 55 162 13047 2 0 98 50 | 49 | 50 | 50 | .06 | .12 | -8.13
1.3.2 | 13212 110 220 10300 2 20 77 1100 | 92 |1.00 | 1.00 | .19 | .21 | -2.88
1.3.3 | 13129 193 334 8600 4 31 65 .75 .63 .75 75 | .19 | .31 | -1.49
1.34 | 13075 | 247 1913 9517 16 12 71 S50 | 40 | 50 | 50 | .18 | 46 | -1.40
2.1 13242 80 116 8630 1 34 65 | 1.25 | 1.09 | 1.25 | 1.25 | .26 | .24 | -1.73
2.2 13092 | 230 2491 | 10580 20 0 79 S50 | 40 | 50 | 50 | .20 | .49 | -1.57
2.3 12824 | 498 5554 | 7090 45 1 53 50 | .28 | 50 | .50 | .25 | .88 -.24
2.4 13053 269 482 8075 6 34 61 .75 59 | 75 75 | .23 | .39 | -1.06
2.5 12561 761 1522 | 10355 17 5 78 .75 .64 | .75 75 | .25 | .39 | -2.02
2.6.1 | 12929 | 393 785 12109 9 0 91 50 | 47 | 50 | 50 | 12 | .26 | -3.63
2.6.2.1 | 12225 | 1097 | 3443 4244 34 34 32 [1.00 | .48 | .25 | 1.00 | 42 | .86 .20
2.6.2.2 | 11650 | 1672 | 6271 4027 60 10 30 .75 30 | .00 | .00 | .35 | 1.15 .39
3.1.1 | 13213 109 441 12772 4 0 96 .25 24 | 25 | 25 | .04 | .19 | -5.20
3.1.2 | 13135 187 2172 | 10892 18 1 82 50 | 42 | 50 | 50 | .19 | .45 | -1.78
3.1.3 | 13085 237 3411 9623 27 0 72 50 | 37 | .50 | .50 | .22 | .60 | -1.08
0
5

3.1.4.1 | 13232 90 145 13087 2 98 25 | 25 | 25 | .25 | .03 | .11 | -9.40
3.1.4.2 | 12939 | 383 4817 | 7487 39 56 50 | .30 | .50 | .50 | .24 | .79 -42
3.1.4.3 | 12922 | 400 1311 8080 13 27 61 75 | .56 | 75 | 75 | .27 | 48 | -1.01
3.1.4.4 | 12667 | 655 2070 | 6656 20 30 50 1100 | .69 | 1.00 | 1.00 | .39 | .56 -77
3.1.4.5 | 12301 | 1021 | 4215 | 7201 39 7 54 75 | 46 | 75 | 75 | 35 | .76 -.48
3.14.6 | 12208 | 1114 1071 | 10497 16 5 79 |11.00 | .89 | 1.00 | 1.00 | .30 | .33 | -2.45
3.1.4.7 | 11879 | 1443 | 2285 | 9303 28 2 70 50 | 40 | .50 | .50 | .20 | .50 | -1.46

3.2.1 | 12120 | 1202 1682 | 6348 22 31 48 75 | .50 | 75 | 75 | .29 | .57 -.57

3.22 | 12026 | 1296 1873 | 10153 24 0 76 25 | .21 25 | .25 | .09 | 43 | -1.90

2-3) Indicate the cause of the emission of the gamma photon.

2-3) Indiquer la cause de I'émission du photon gamma.
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2-6-2-1) Using the preceded expression, determine the duration of the examination session;

2-6-2-1) En utilisant I'expression précédente, déterminer la durée de I'examen de la scintigraphie

osseuse ;

Ol oS e guiSAl Oleled] dawlgy dyglhall 2Msll 78] duiej)) Sull wusity elseibl pods O Gl s3] 1 )

od DY Jalze Oy AalSUl dedll 15J5 M (pe Jadd % 32 O Isaemy bsl o dodls 156 Ml e % 34
Ayglhll LY ] Jsosl dolus Sldas pleh inelsibl s iz J] U3 3925 U85 .(CV = 0.86) Juldy

2-6-2-2) Using the preceded expression, determine the ratio A/A0 of technetium-99 at t = 40 hrs.

2-6-2-2) En utilisant I'expression précédente, déterminer le rapport A/A0 du technétium 99 apres

une durée de 40 h.

Ml o % 60 O Loy . . delu 40 dsy Ak p9S) dwd Juass Cgllably Gludl o520 s e JIsudl i o)

A8« 33led! JI5dly Jagye 552l 1 O Les (CV = 1.15) Juldy e SV iolsn Ol Issuzms bsl o dadls 1)l
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This exam is formed of four obligatory exercises in two pages
Non programmable calculators are allowed

Exercise 1 (4 points) Equilibrium of a solid

A spring (R), of stiffness k = 20 N/m, is attached to a fixed support. A solid (S) of

mass m is suspended to the free end of the spring (Doc.1).

(S) 1s at equilibrium under the action of two forces: its weight W of magnitude W

and the tension T of the spring of magnitude T = 1.5 N.
Take g =10 N/kg.

The following statements are false. Rewrite them correctly.

1. The elongation of the spring at equilibrium is x = 6 cm.

2. W is a contact force and T is a force acting from a distance.

3. Since (S) is at equilibrium, then the relation between ‘Wand T is:

4. The mass of (S) ism =2 kg.

Exercise 2 (5 points) Nature of a liquid

The aim of this exercise is to identify the nature of a liquid (L). For
this, we consider a container that contains a certain quantity of (L)
and a solid (S), of volume V = 5x107° m?, suspended to the free end
of a spring balance.
Take g=10 N/kg.
1. (S) is at equilibrium in air (Doc. 2).
The spring balance indicates 3.9 N. What does this indication
represent?
2. (S) is completely immersed in (L) of density p (Doc. 3).
The spring balance then indicates 3.5 N.
2.1. What does the indication of the spring balance represent in this

I
=l

case?
2.2. Give the name of the force that led to a different indication on the B

spring balance.
2.3. Calculate the magnitude of this force.
2.4. Deduce the density p of (L).
2.5. Byreferring to the table below, deduce the nature of (L).

Liquid Alcohol | Vegetable oil Olive oil Acetone Water
Density (kg/m?) 800 910 918 792 1000
Exercise 3 (6 points) Nature of a lens
161
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The document 4 shows a lens (L), its optical axis x'x, its optical center O, its two foci M and N, an
incident luminous ray (SI) and its emergent ray (IR).

i(L)
oy
‘ Optical axis
X Eefenes o 1“’1 : O N X
s)/
Doc. 4

[

(L) 1s a converging lens. Justify.

2. Let f'be the focal length of (L).

2.1. N s the image focus of (L). Justify.

2.2. Deduce f.

Reproduce, on the graph paper, the figure of the document 4.

4. Trace, with justification, the path of a luminous ray issued from S and

parallel to the optical axis of (L).
5. What does the point of intersection of the two emergent luminous rays

represent?
6. Document 5 represents two different lenses. Specify which lens (a) or Doc.5

(b) corresponds to (L).

(O8]

(b)

Exercise 4 (5 points) Domestic installation

A domestic electric installation is fed by an alternating sinusoidal voltage of effective value 220 V.
This installation includes the following electrical appliances connected in parallel:

= an electric oven of 2000 W;

= aniron of 1000 W;

= aheater of 1070 W;

= two identical lamps, acting as ohmic conductors, of resistance R = 880 Q each.

Show that the electric power consumed by each lamp is 55 W.
2. Determine, in kWh, the electric energy consumed by each lamp when it functions normally for 20
hours.

3. All the appliances function normally at the same time.

3.1. Calculate the total electric power consumed by this installation.

3.2. Deduce the main current 1.

3.3. Consider three circuit breakers carrying the inscriptions: 15 A, 20 A and 25 A. Which one is the
most convenient for this installation? Justify your answer.

—
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Cette épreuve est constituée de quatre exercices obligatoires repartis sur deux pages.
L'usage de calculatrices non programmables est autorisé.

Exercice 1 (4 points) Equilibre d'un solide

Un ressort (R), de raideur k = 20 N/m, est suspendu a un support fixe. Un solide (S) de masse m

est accroché a l'extrémité libre du ressort (Doc.1).

(S) est en équilibre sous l'action de deux forces : son poids P d'intensité P et la tension T du ressort

d'intensité T =1,5 N.
Prendre g = 10 N/kg.

Les affirmations suivantes sont fausses. Les réécrire correctement.

1. L’allongement du ressort a 1'équilibre est x = 6 cm.

2. P est une force de contact et T est une force a distance.

3. Puisque (S) est en équilibre alors la relation entre BetTest:B=T
4. La masse de (S) est m = 2 kg.

Exercice 2 (5 points)  Nature d'un liquide

Le but de cet exercice est d'identifier la nature d'un liquide (L). Pour
cela, on dispose d'un récipient contenant une certaine quantité de
(L)et d’un solide (S), de volume V = 5x10° m?’, accroché a
l'extrémité libre d'un dynamometre.

Prendre g = 10 N/kg.

1. (S) est en équilibre dans l'air (Doc.2).
Le dynamometre indique 3,9 N. Que représente cette indication
?

2. (S) est complétement immergé dans (L) de masse volumique p
(Doc.3). Le dynamometre indique alors 3,5 N.

2.1. Que représente 1'indication du dynamomeétre dans ce cas ? D
. \ . .. oc.2 Doc.3
2.2. Donner le nom de la force qui est a l'origine de la variation
de l'indication du dynamometre.
2.3. Calculer l'intensité de cette force.
2.4. En déduire la masse volumique p de (L).
2.5. En se référant au tableau ci-dessous, déduire la nature de
(L).
Liquide Alcool | Huile végétale | Huile d'olive Acétone Eau
Masse volumique (kg/m®) 800 910 918 792 1000
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Exercice 3 (6 points) Nature d’une lentille

Le document 4 montre une lentille (L), son axe optique x'x, son centre optique O, ses foyers M et N et un rayon
lumineux incident (SI) ainsi que son rayon émergent (IR).

1]
S Axe oﬁt' ue -
= M [0 N X
% S fEstiEiEE
oint nip .
| lumineux SR G BRI e R 5cm
Doc.4

—

. (L) est une lentille convergente. Justifier.

2. On désigne par f la distance focale de (L).

2.1. N est le foyer image de (L). Justifier.

2.2. Déduire f.

Reproduire, sur le papier millimétré, la figure du document 4.

4. Tracer, en le justifiant, la marche d’un rayon lumineux issu de S et
parallele a I’axe optique de (L).

5. Que représente le point d’intersection des deux rayons émergents ?

6. Le document 5 schématise deux lentilles différentes (a) et (b).

Préciser laquelle convient pour (L). Doc.5

W

(b)

Exercice 4 (5 points) Installation domestique

Une installation électrique domestique est alimentée sous une tension alternative sinusoidale de valeur efficace 220
V. Cette installation comporte en dérivation les appareils électriques suivants :

= un four électrique de 2000 W ;

* un fer a repasser de 1000 W ;

= un radiateur de 1070 W ;

* deux lampes identiques, assimilées a des conducteurs ohmiques, de résistance R = 880 Q chacune.

1. Montrer que la puissance électrique consommée par chaque lampe vaut 55 W.
2. Déterminer, en kWh, I'énergie ¢lectrique consommée par chaque lampe pour un fonctionnement normal de 20
heures.
3. Tous les appareils fonctionnent normalement et en méme temps.
3.1. Calculer la puissance électrique totale consommeée par cette installation.
3.2. En déduire l'intensité I du courant principal.
3.3. On dispose de trois disjoncteurs portant les inscriptions suivantes : 15 A, 20 A et 25 A. Lequel est le mieux
adapté pour cette installation ? Justifier la réponse.
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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 2 points)
Mechanical energy

A girl standing on a platform throws a stone, considered as a
particle of mass m = 0.1 kg, vertically upwards from point A Highest point) B
found at a height ha = 30 m above sea level. The stone is (Highest point)
launched from point A with a speed Va = 12 m/s, reaches its
maximum height at point B, and then it falls down to reach
point C at sea level (Doc. 1).

reference for the system [stone, Earth];
e g=10m/s%

1- Calculate, at point A, at the launching instant:
1-1) the kinetic energy of the stone;
1-2) the gravitational potential energy of the system
[stone, Earth];
1-3) the mechanical energy of the system [stone, Earth].

2- In this part, air resistance is neglected.
2-1) Specify the value of the mechanical energy of the
system [stone, Earth] at point B. Sea level 'JC—'_
2-2) Determine the maximum height hg reached by the Doc. 1

4

1

1

]

1

1

]

1

Va
Take: '
o the sea level as a gravitational potential energy X
1

) !
! 1
! 1
' i
! 1
! 1
I 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
! 1
1 1
! 1
! 1
! 1

stone above sea level.
2-3) Determine the speed V¢ of the stone as it reaches
point C.

3- In reality air resistance is not neglected. The stone reaches point C with a speed V.. =21 m/s.

3-1) Calculate the new value of the mechanical energy of the system [stone, Earth] at point C.

3-2) Calculate the decrease in the mechanical energy of the system [stone, Earth] between points A
and C.

3-3) In what form of energy does this decrease in mechanical energy appear?
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Exercise 2: (6 2 points)
The americium-241 nucleus

The americium nucleus 2;‘SlAmis a radioactive nucleus which is usually used in archeology.

1- Indicate the number of protons and that of nucleons in the nucleus of americium *; Am.
2- The reaction of disintegration of americium . Am is given by :
TsAm— “INp+ X +y
2-1) Define radioactivity.
2-2) Calculate A and Z indicating the used laws.
2-3) Indicate the name and the symbol of the emitted particle 45X .

2-4) This disintegration is accompanied with the emission of y radiation. Indicate:
2-4-1) the cause of the emission of the y radiation;
2-4-2) the nature of the y radiation.
3- The energy liberated due to this disintegration of the americium-241 nucleus is E = 5.63 MeV.
Calculate, in kg, the mass defect Am due to this disintegration.

Given:

1 MeV =1.6x107"° J ; speed of light in vacuum ¢ = 3x10® m/s.

Exercise 3: (6 points)
Mars

Mars, the red planet, is the fourth planet according to its average distance from the Sun.
It is a terrestrial planet which can be observed by the naked eye.
The period of revolution of Mars is Ty = 1.881 years, whereas that of Earth is Tg = 1 year = 365.25 days.

Doc. 2

1- Name the terrestrial planets of our solar system.
2- Pick out from document 2 an indicator which shows that Mars:
2-1) is arocky planet;
2-2) contains large quantities of iron oxide in the rocks and stones scattered on its surface.
3- Document 2 indicates the periods of revolution of Mars and Earth.
3-1) What does the « period of revolution » of a planet represent?
3-2) Calculate, in days, the period of revolution of Mars.
3-3) Using the periods of revolution of Mars and Earth, specify which of the two planets is closer to
the Sun.
3-4) State Kepler's law which confirms the answer of question (3-3).
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Cette épreuve est formée de trois exercices répartis sur deux pages.

L'usage d'une calculatrice non programmable est recommandé.

Exercice 1: (7 /4 points)

Energie mécanique

Une fille debout sur une plateforme, lance un caillou,
assimilable a un point matériel de masse m = 0,1 kg,
verticalement vers le haut d'un point A situé a une altitude
ha =30 m au-dessus de la surface de la mer. Le caillou est
lancé du point A avec une vitesse Va = 12 m/s, atteint sa
hauteur maximale au point B, puis tombe a la surface de la
mer en un point C (Doc. 1).

Prendre :

e la surface de la mer comme niveau de référence de
I'énergie potentielle de pesanteur du systéme
[caillou, Terre] ;

e g=10m/s%

1- Calculer, au point A, a l'instant du lancement :
1-1) [I'énergie cinétique du caillou ;
1-2) I'énergie potentielle de pesanteur du systéme
[caillou, Terre] ;
1-3) I'énergie mécanique du systéme [caillou, Terre].

2- Dans cette partie, la résistance de l'air est négligeable.
2-1) Préciser la valeur de I'énergie mécanique du
systeme [caillou, Terre] au point B.
2-2) Déterminer la hauteur maximale hg atteinte par
le caillou au-dessus de la surface de la mer.

(Le point le plus élevé) « B

Surface de la mer

Doc. 1

<

=2
=

e ——»
=
> >

U SO S

i

a
=1
=
=
|
S

2-3) Déterminer la vitesse Ve du caillou lorsqu'il atteint le point C.

3- En réalité, la résistance de 1'air n'est pas négligeable. Le caillou atteint le point C avec une vitesse

V'c = 21 m/s.

3-1) Calculer la nouvelle valeur de 1'énergie mécanique du systeme [caillou, Terre] au point C.
3-2) Calculer la diminution de I'énergie mécanique du systéme [caillou, Terre] entre les points

AetC.

3-3) Sous quelle forme d'énergie cette diminution de 1'énergie mécanique apparait-elle ?
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Exercice 2 : (6 /2 points)

Le noyau d’américium 241

Le noyau d'américium 2!!Am est un noyau radioactif qui est parfois utilisé en archéologie.
95

1- Indiquer le nombre de protons et celui des nucléons dans le noyau d'américium ;! Am .

2- La réaction de désintégration de I'américium i Am est donnée par :

ANp+ 5X+y

2;‘51 Am ——
2-1) Définir la radioactivité.
2-2) Calculer A et Z en indiquant les lois utilisées.
2-3) Indiquer le nom et le symbole de la particule émise 5 X.

2-4) Cette désintégration est accompagnée par 1'émission d'un rayonnement y. Indiquer :
2-4-1) la cause de I'émission du rayonnement vy ;

2-4-2) la nature du rayonnement y.
3- L'énergie libérée par cette désintégration du noyau d'américium 241 est E = 5,63 MeV.
Calculer, en kg, le défaut de masse Am di a cette désintégration.

On donne :
1 MeV =1,6x10"" J ; célérité de la lumiére dans le vide ¢ = 3x10% m/s.

Exercice 3 : (6 points)
Mars

Mars, la planete rouge, est la quatrieme planéte selon sa distance moyenne au Soleil.
C'est une planete tellurique qui peut étre observée a I'ceil nu.
La période de révolution de Mars est Tm = 1,881 années alors que celle de la Terre est
Tt=1année = 365,25 jours.

Doc.2

4- Nommer les planetes telluriques de notre systéme solaire.
5- Relever, du document 2, un indicateur qui montre que Mars :
5-1) est une planete rocheuse ;
5-2) contient en abondance de l'oxyde de fer dans les roches et les cailloux qui parsément sa
surface.
6- Le document 2 indique les périodes de révolution de Mars et de la Terre.
6-1) Que représente la «période de révolution » d'une planéte ?
6-2) Calculer, en jours, la période de révolution de Mars.
6-3) En utilisant les périodes de révolution de Mars et de la Terre, préciser laquelle des deux
planctes est la plus proche du Soleil.
6-4) Enoncer la loi de Kepler qui affirme la réponse a la question (3-3).
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This exam is formed of four exercises in four pages

The use of non-programmable calculators is recommended

Exercise 1 (7 % pts)
Rolling of a disk along a vertical string

A vertical thin string is fixed to a ceiling from its top end while the other end is
wound around a uniform homogeneous disk of center of mass (G), radius R
and mass m =2 kg (Doc. 1).
Ox is a vertical axis oriented positively downward and of origin O.
At to = 0, the disk is released from rest, (G) coincides with O and at a height
h = 2.7 m from a horizontal line (AB).
(G) moves then in rectilinear motion along the x-axis and the disk rotates, with
an angular speed 0’ around its horizontal axis (A) passing through O.
During the motion the string remains tangent to the disk. Neglect air resistance.
The aim of this exercise is to determine the speed and the acceleration of (G)
when it passes through the line (AB) by two different methods.
Given:

e the horizontal plane containing (AB) is a reference level for

gravitational potential energy;

e the linear speed of (G), at an instant t, isv=R 0;

rl’le

e the moment of inertia of the disk about (A) is [ =

>

e g=10m/s
1- First method: Newton's second law

Ty
String
T
A
! T
|
l —
h =2.7m mg
|
1
I A
A B
x Y
Doc. 1

The disk is acted upon by two forces: its weight mé and the tension T of the string (Doc. 1).

1-1) Determine, with respect to (A), the expression of the moment of T and the value of the moment of

mg.
1-2) Apply Newton's second law of rotation (theorem of the angular momentum) to prove that
T= I}i [6" is the angular acceleration of the disk with respect to (A)].

1-3) Apply Newton's 2" law of translation to prove that T = mg —ma [ a is the acceleration of (Q))].

1-4) Show that a = %&

1-5) Deduce, in terms of g and t, the expression of:
1-5-1) the speed v of (G);
1-5-2) the abscissa x of (G).
1-6) Determine the speed of (G) when it passes through the line (AB).
2- Second method: principle of conservation of the mechanical energy
2-1) Calculate the mechanical energy of the system [disk, Earth] at to = 0.

2-2) Write, in terms of v, m, 0’ and I, the expression of the mechanical energy of the system

[disk, Earth] when (G) passes through the line (AB).

2-3) Apply the principle of the conservation of the mechanical energy to determine the speed of (G)

when it passes through the line (AB).

2-4) Write the expression of the mechanical energy of the system [disk, Earth] at any instant t in terms

of v, m, 0, I, g, h and the abscissa x of (G).
2-5) Deduce that a :23_g .
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Exercise 2 (7 pts)

Fission of uranium-235

In a nuclear power plant uranium-235 captures a thermal neutron; it forms a new unstable nucleus ’;X
(Reaction 1).
QX is divided into two nuclei krypton and barium (possible fission fragments) with an emission of

certain number of neutrons and y-radiation (Reaction 2).
. 1% A
Reaction 1: jn+ 5, U— 7 X

Reaction 2: QX — ;\éKr'i‘ 1421’Ba+ 3,0+ y
Given:
the mass of U nucleus is 234.99346 u;

the mass of ;Kr nucleus is 91.90641 u;

the mass of "‘ZfBa nucleus is 140.88369 u;

the mass of én is 1.00866 u;

1 u=931.5 MeV/c?;
leV=1.6x10"].

7-

Determine the values of A, Z , A’, and 7.

Deduce the name of the isotope /;X .

The overall equation (fission reaction) of the above reactions is:

o+ U AKe+ "WBa+ 3.0 + 4.

This fission reaction leads to a chain fission reaction. Why?

At least one of the fission fragments is born in the excited state. Why?

Show that the energy liberated by the fission of one uranium-235 is Eip = 2.8 x 107" J.

The first fission reaction gives off 3 neutrons (first generation). Suppose that the three neutrons
stimulate other fissions similar to the above one. These fissions in turn give off 9 neutrons (second
generation), and so on....

6-1) Determine the number N of neutrons given off by the 100™ generation.

6-2) Suppose that each one of the above emitted neutrons bombards one uranium-235 nucleus.
Deduce the total energy released due to the fission of uranium-235 nuclei bombarded by the
above N neutrons.

6-3) In a nuclear power plant, the fission reaction is controlled: on average only one of three
neutrons produced by each fission is allowed to stimulate another fission reaction.

Suppose that a nuclear power plant operates according to the above fission reaction and has an
efficiency of 33 %. In the nuclear reactor, 1.5 x10”* uranium-235 nuclei undergo fission during
one day.
6-3-1) Determine the electric energy Eelec delivered by this station during one day.
6-3-2) Deduce the average electric power Peiec of the station.
Once fusion nuclear reaction started it is difficult to control. Deduce one advantage of fission
nuclear reaction over fusion nuclear reaction.

1 193



Exercise 3 (8 pts)

Thermal energy released by electric circuits

e 3] el B3I

The aim of this exercise is to determine the thermal energy
released by two different electric circuits.
The circuit of document 2 is composed of:
an ideal battery of voltage E =10 V, a resistor of resistance
R =100 Q, a coil of inductance L, two switches K; and K, and a
capacitor of capacitance C = 5 pF.
The two channels ( Chl and Ch2 ) of an oscilloscope are connected
across the terminals of the coil and that of the resistor respectively.
The "INV" button of the oscilloscope is pressed.
Initially, K and K; are open; the capacitor and the coil have no
energies.
1- Determination of the thermal energy released by RL series
circuit
We close K at an instant to = 0. The curves of document 3
represent ucoil = uap and ur = upmMm as functions of time t.

M
Ch2 + INLV

The straight line (A) is tangent to ur(t) at to = 0.

1-1) During the growth of the current, the magnetic energy stored in the coil increases. Justify.

1-2) Referring to document 3, indicate the value of the

voltage across the coil at the steady state.

1-3) Deduce that the coil has negligible resistance. v

[y

1-4) Derive the differential equation that describes the ! /
1
1

variation of ug as a function of time t.

1-5) Use the differential equation to determine Gy \:'//

dt

in terms of R, L and E, at the instant to= 0.
1-6) Show that L = 0.5 H by using the tangent (A).

1-7) Determine the maximum magnetic energy Wmag
stored in the coil.

Uecoil

1-8) The steady state is attained at t = 25 ms, the 0

thermal energy released by the resistor during

the time interval [0, 25 ms] is Wr = 7 Wag.

1-8-1) Calculate Wr during the time interval
[0, 25 ms].

1-8-2) Determine the thermal energy released by
the resistor during the interval [0, 30ms].

2- Determination of the thermal energy released by

RLC series circuit
When the steady state in the circuit is attained, we
close K> and open K simultaneously at an instant
taken as a new initial instant to = 0. The graph of
document 4, shows ur = upm and Uceil = UAB aS
functions of time t.

2-1) Give, at to = 0, the initial electromagnetic

energy stored in the RLC circuit.
2-2) At an instant t; = 22.5 ms:

Ucoil = UaB =— 3.125 V. (Doc. 4)

2-2-1) Use document 4 to specify the value of the current in the circuit at the instant t;.

2-2-2) Apply the law of addition of voltages to determine ung = uc at the instant t;.

2-2-3) Determine the electromagnetic energy in this circuit at t;.

2-2-4) Deduce the thermal energy released by this circuit during the time interval [0 , 22.5 ms].
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Exercise 4 (7 V2 pts)

Interference of light

Document 5 represents the set-up of Young's double slit experiment. The vertical screen (E) is movable
and remains parallel to an opaque plate (P) containing two horizontal and parallel thin slits S; and S;

separated by a distance S1S; =a.

S is a thin horizontal slit placed at a distance d from (P). x4

D is the distance between (E) and (P). (P) (E)

M, N and O, are three points on (E) belonging to a vertical axis | +

(Ox). T

O is the midpoint of [MN] and equidistant from S and S,. S

A laser light of wavelength A in air illuminates the thin slit S. | & -----4-----------ccceee-- 0

Given:

SS1=SS2; A=600 nm; a=0.1 mm; MN =30 mm; d=20 cm. >

The abscissa of the point N is x = 15 mm. d M

< D .

Doc. 5 4

2-

Qualitative study
1-1) The conditions of interference are satisfied. Why?

1-2) Name the phenomenon that takes place at each of S; and S,.
1-3) The fringes on (E) are directed along the horizontal. Why?

Experimental study

The optical path difference at any point Q, on the interference pattern in the screen, having an abscissa

x=0Qis: §=(SS2+S2Q)-(SS1+S1Q

==

2-1) In the interference region, the point O is the center of a bright fringe for any value of D. Justify.

2-2) The distance between (P) and (E) is D =D; =3 m.
2-2-1) Define the interfringe distance "i"” and calculate its value.
2-2-2) Deduce that between M and N there is only one bright fringe of center O.
2-3) Now the distance between (P) and (E)isD=D >, =5m.
2-3-1) Show that the point N is a center of a dark fringe.
2-3-2) We move gradually the screen (E) towards (P) parallel to itself. For a distance D = Ds, the
point N becomes the center of the first bright fringe. Calculate Ds.
2-4) We displace the slit S by a displacement z in a direction parallel to (P) towards the side of one of
the two slits.

The optical path difference, at the point N, becomes: &’ = Z—Z+ E%i.
2-4-1) Determine the relation between z and D so that N remains the center of the first bright

fringe.
2-4-2) Deduce the value of the displacement z if D =2 m.
2-4-3) Indicate then the direction of the displacement of (S).
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Cette épreuve est formée de quatre exercices répartis sur quatre pages.

L'usage d'une calculatrice non programmable est recommandé.

Exercice 1 (7 2 points)
Roulement d'un disque le long d'un fil vertical

Un fil fin, vertical, est fixé a un plafond par son extrémité supérieure et l'autre extrémité est enroulée
autour d’un disque homogene de centre de masse (G), de rayon R et de masse m =2 kg (Doc. 1).

Ox est un axe vertical orienté positivement vers le bas et d'origine O.
A la date to = 0, on lache le disque 4 partir du repos et (G) coincide avec O situé
a une hauteur h = 2,7 m d'une ligne horizontale (AB).
(G) se déplace alors d'un mouvement rectiligne le long de 1'axe Ox et le disque
tourne avec une vitesse angulaire 0’ autour de son axe horizontal (A) passant par
O. Au cours de la descente, le fil reste tangent au disque. Négliger la résistance
de Iair.
Le but de cet exercice est de déterminer, par deux méthodes différentes, la
vitesse et 'accélération de (G) lorsqu'il passe par la ligne (AB).
Données :

e e plan horizontal contenant (AB) est pris comme niveau de référence de

I'énergie potentielle de pesanteur ;

e lavitesse linéaire de (G), a un instant t, est v=R 0’ ;
2
e le moment d’inertie du disque par rapport a (A) est [ = m;{ ;

e g=10m/s?.
1- Premiére méthode : deuxieme loi de Newton
Le disque est soumis a deux forces : son poids mg et la tension T du fil (Doc. 1)

Plafond
L

Fil

1-1) Déterminer, par rapport a (A), I'expression du moment de T et la valeur du moment de mg.
1-2) Appliquer la deuxiéme loi de Newton en rotation (théoréme du moment cinétique) pour

montrer que T = 191 (0" est I'accélération angulaire du disque par rapport a (A)).

R

1-3) Appliquer la deuxieme loi de Newton en translation pour montrer que T = mg — ma.

(@ est l'accélération linéaire de (G)).
2g
T
1-5) Déduire, en fonction de g et t, I'expression de :
1-5-1) la vitesse v de (G) ;
1-5-2) l'abscisse x de (G).
1-6) Déterminer la vitesse de (G) lorsqu'il passe par la ligne (AB).

1-4) Montrer que a =

2- Deuxieme méthode : principe de conservation de 1'énergie mécanique
2-1) Calculer I'énergie mécanique du systéme [disque, Terre] a t, = 0.

2-2) Ecrire, en fonction de v, m, 6 et L, 'expression de I'énergie mécanique du systéme

[disque, Terre] lorsque (G) passe par la ligne (AB).

2-3) Appliquer le principe de conservation de 1'énergie mécanique pour déterminer la vitesse de (G)

lorsqu'il passe par la ligne (AB).

2-4) Ecrire l'expression de 1'énergie mécanique du systéme [disque, Terre] a un instant t quelconque

en fonction de v, m, 0', I, g, h et 1'abscisse x de (G).
2
2-5) Déduire que a = Tg

Exercice 2 (7 points)
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Fission de I'uranium 235

Dans un réacteur nucléaire, I'uranium 235 capte un neutron thermique et donne un noyau %X instable

(réaction 1).
2X se divise en deux noyaux Krypton et Baryum (fragments possibles de fission) avec émission de

certains nombre de neutrons et une radiation vy (réaction 2).
Réaction 1 : én + 23§U —> ?X
o LA Al 141 1
Réaction2: 7 X — [ Kr+ 7,Ba+3 n+y
Données :
la masse du noyau ZSSU est 23499346 u ;
la masse du noyau ?G'Krest 91,90641 u;
la masse du noyau le,Ba est 140,88369 u ;

la masse de (;n est 1,00866 u ;

1eV=16x%x10"17J;
1 u=931,5 MeV/c?.

1- Déterminer les valeurs de A, Z, A’, et Z'.
2- Déduire le nom de l'isotope 4X.
3- Laréaction bilan (réaction de fission) des deux réactions successives précédentes est :

n+oU - SKr+ " Ba+3 nty
Cette réaction peut engendrer une réaction en chaine. Pourquoi ?
4- Aumoins un des fragments de fission est créé a 1'état excité. Pourquoi ?
5- Montrer que I'énergie libérée par la réaction de fission d'un noyau d'uranium 235 est :
Eip L1 2.8 x 1071,
La premiere réaction de fission donne 3 neutrons (premiére génération). On suppose que les trois
neutrons stimulent d'autres fissions similaires a la premiére. Ces fissions donnent 9 neutrons
(deuxieme génération), et ainsi de suite...
6-1) Déterminer le nombre N de neutrons émis & la 100°™ génération.
6-2) En supposant que chacun de ces neutrons émis bombarde un noyau d'uranium 235. Déduire
I'énergic totale libérée par la fission des noyaux d'uranium bombardés par ces N neutrons.
6-3) Dans une centrale nucléaire, la réaction de fission est contr6lée : en moyenne, un des trois
neutrons produits peut stimuler d'autres réactions de fissions. On suppose que la centrale
nucléaire fonctionne suivant la réaction de fission précédente et a un rendement de 33 %.
Dans un réacteur nucléaire 1,5 x 102° noyaux d'uranium 235 subissent la fission chaque jour.
6-3-1) Dc¢terminer 1'énergie électrique Ecec délivrée par la centrale en un jour.
6-3-2) Déduire la puissance électrique moyenne Pgiec de cette centrale.
7- Une fois la fusion nucléaire commence, il est difficile de la contréler. Déduire un avantage de la
fission nucléaire par rapport a la fusion nucléaire.

6
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Exercice 3 (8 points) Energie thermique dégagée par un circuit électrique

Le but de cet exercice est de déterminer 1'énergie thermique dégagée
par deux circuits €électriques différents. N K,
Le circuit du document 2 est composé d'un générateur idéal DC de
tension E = 10 V, d'un conducteur ohmique de résistance R = 100 €2,
d'une bobine d'inductance L, de deux interrupteurs K; et K, et d'un
condensateur de capacité C =5 pF. Les deux voies (voie 1 et voie 2)
d'un oscilloscope sont connectées respectivement aux bornes de la 3 L |
bobine et du condensateur. Le bouton « Inv » inversion de la voie 2 -
est enfoncé.

Initialement K; et K, sont ouverts ; le condensateur et la bobine
n'emmagasinent aucune énergie.

1- Détermination de I'énergie thermique dégagée par un circuit
série (R, L) F M N

On ferme K, a un instant t, = 0. Les courbes du document 3 Voie 2 + Inv Doc.2

représentent les tensions Ubobine = UAB €t Ur = upm en fonction du

temps t. La droite (A) est la tangente a ur(t) a to = 0.

1-1) Durant I'établissement du courant dans le circuit,
I'énergie magnétique emmagasinée dans la bobine u (V)
augmente. Justifier. 1

1-2) En se référant au document 3, indiquer la valeur de GV T ur
la tension aux bornes de la bobine en régime 7k H yd
permanent. T\;

1-3) En déduire que la résistance de la bobine est
négligeable.

1-4) Etablir I'équation différentielle qui décrit la
variation de ur en fonction du temps t. 2.p AN

1-5) Se servir de I'¢quation différentielle pour Uhil_n' e t(ms)

] 10 18 20 25 30
Doc. 3

1

>

déterminer du_R at,=0en fonctionde R, L et E.
dt
1-6) Montrer que L = 0,5 H en se servant de la tangente (A).
1-7) Déterminer l'énergie magnétique maximale W, emmagasinée dans la bobine.
1-8) Le régime permanent est atteint a t = 25 ms, 'énergie thermique dégagée par le conducteur
ohmique durant l'intervalle de temps [0 ; 25 ms] est Wr = 7 Wiag.
1-8-1) Calculer Wr durant l'intervalle de temps [0 ; 25 ms].
1-8-2) Déterminer 1'énergie thermique W'r dégagée par le conducteur ohmique durant l'intervalle
[0; 30 ms].

2- Détermination de I'énergie thermique dégagée
par un circuit (R, L, C) série

Lorsque le régime permanent, dans le circuit, est atteint,

on ferme K et on ouvre K; simultanément et a un

instant t, = 0 pris comme nouvelle origine du temps. Le

graphe du document 4 montre UrR= uBM €t Ubobine = UAB €1

fonction du temps t.

2-1) Donner, a t, =0, la valeur de 1'énergie
¢électromagnétique initialement emmagasinée
dans le circuit (R, L, C) série.

2-2) A uninstantt; =22,5ms:

Ubobine = UAB = - 3,125 A% (DOC4)
2-2-1) Utiliser le document 4 pour calculer la
valeur de l'intensité du courant dans le
circuit a l'instant t;.
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2-2-2) Appliquer la loi d'additivité des tensions pour déterminer ung = uc a l'instant t;.

2-2-3) Déterminer 1'énergie ¢électromagnétique dans ce circuit a 'instant t,_

2-2-4) Déduire la valeur de I'énergie thermique dégagée par ce circuit durant ’intervalle de temps
[0;22,5 ms].

Exercice 4 (7% points)
Interférence de la lumiére

Le document 5 représente le dispositif des fentes d”Young. Un écran vertical (E) peut se déplacer tout en
restant parallele a un écran opaque (P) muni de deux fentes S et S tres fines, horizontales, paralléles et
distantes de S;S; = a.

S est une fente fine, horizontale, située a une distance d de (P). D est la distance entre (E) et (P).

M, N et O, trois points de (E), appartiennent a un axe vertical (Ox). O, milieu de [MN], est équidistant de
S1 et Sz. Une lumiere laser, de longueur d’onde A dans l'air,

éclaire la fente S.

Données :

SS1=SS;;A=600nm;a=0,1 mm; MN=30mm
d=20cm ; xn = 15 mm (abscisse du point N).

X4

1- Etude qualitative | < 0 0
1-1) Les conditions d'obtention des franges d'interférence
sont satisfaites. Pourquoi ?
1-2) Nommer le phénomene qui a lieu au niveau de
chacune des fentes S et S».
1-3) Les franges obtenues sur (E) sont alignées Doc. 5 <

A4

horizontalement. Pourquoi ?

2- Etude expérimentale
La différence de marche optique en un point Q de I'écran, appartenant au champ d'interférence et

d'abscisse x = 6(5, est: 0= (SS2+S2Q)—(SSi1+S1Q) = ax.
D

2-1) Dans la région d'interférence, le point O est le centre d'une frange brillante pour n'importe quelle
valeur de D. Justifier.

2-2) La distance entre (P) et (E) est D=D; =3 m.
2-2-1) Définir l'interfrange « i » et calculer sa valeur.
2-2-2) Déduire qu'il existe, entre M et N, une seule frange brillante de centre O.

2-3) La distance entre (P) et (E) est maintenant D =D, = 5 m.
2-3-1) Montrer que le point N est le centre d'une frange sombre.
2-3-2) On déplace progressivement 1'écran (E) parallelement a lui-méme vers (P). Pour D = D3, le
point N sera le centre de la premiére frange brillante. Calculer Ds.
2-4) La fente S subit un déplacement z parallélement a (P) du c6té de 'une des deux fentes.
La différence de marche optique, au point N, devient :
Q' = E + aX_N
d D
2-4-1) Déterminer la relation entre z et D pour que le point N reste le centre de la premiére
frange brillante.
2-4-2) Déduire z pour D =2 m.
2-4-3) Indiquer alors le sens du déplacement de (S).
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This exam is formed of three exercises in three pages
The use of non- programmable calculators is recommended

Exercise 1 (7 points)
Determination of the stiffness of a spring
In order to determine the stiffness k of a massless

spring (R), we consider:

e atrack MNP found in a vertical plane ;

e amassless spring (R) of horizontal axis and
stiffness k, having one end fixed to a support
(A); the other end is connected to an object (S1)
considered as a particle of mass m; = 0.2 kg;

e an object (S2) considered as a particle of mass

m: = 0.3 kg, placed at the origin O of a horizontal x-axis of unit vector i (Doc. 1).
Neglect all the forces of friction.

Take:
e the horizontal plane passing through NP as a reference level for gravitational potential energy;
e g=10m/s’.

Collision between (S1) and (S2)
At equilibrium, (S1) coincides with O. (S1) is shifted from O to the right by a certain distance and it

is released from rest. (S1) reaches O with a velocity Vl =21 (m/s), and enters into a head-on
collision with (S2) initially at rest. Just after collision, (S1) rebounds with a Velocity\_/f =-041i

(m/s) and (S2) moves to the left with a velocity \_/Z:V?f i.

1-1) Applying the principle of conservation of linear momentum for the system [(S1), (S2)], show that
V, =1.6 m/s.

1-2) Specify whether this collision is elastic or not.

Motion of (S2) after collision

Just after collision, (Sz) moves along the horizontal track PN with the speed V, and then continues

its motion along the inclined plane MN. (S) leaves the inclined plane at M with a speed V. The

height of M above the reference level is hm = 10 cm. Determine the speed Vi of (S2) at point M.

Oscillation of (S1)
After collision, (S1) oscillates along the x-axis. At an instant t, the abscissa of (S1) is x and the

. . o d
algebraic value of its velocity is v = d_)t(

3-1) Write, at an instant t, the expression of the mechanical energy of the system [(S1), spring,
Earth] in
terms of my, k, x and v.
3-2)Derive the second order differential equation in x that describes the motion of (S).
3-3) Deduce the expression of the proper period To.
3-4)Calculate k knowing that To = 0.314 s.
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Exercise 2 (6 points)
Scintigraphy in medicine
The bones scintigraphy is a medical examination that permits to observe bones and articulations.
The aim of this exercise is to study a radioactive sample used in this scintigraphy.
This medical examination uses technetium-99 produced due to the disintegration of molybdenum-
99 according to the following nuclear reaction:
Mo — T Tc + 54X + v
The energy of the emitted gamma (y) photon is 140 keV.
Given: ¢ =3x10®m.s™'; 1eV = 1.6 x10™"° J; Planck's constant h = 6.6x1073* J.s.

1- Identify the emitted particle %X, indicating the used laws.

2- The emitted particle %X is always accompanied with the emission of another particle. Name

this particle.
3- Indicate the cause of the emission of the gamma photon.
4- Calculate the wavelength of the emitted gamma photon. A A(x10°Bq)
5- Technetium-99 is a radioactive substance. 530 I
The graph of document 2 represents the activity of a
. . . 477
sample of technetium-99 as a function of time.
Using document 2, show that the radioactive 424
period (half-life) of technetium-99 is T = 6 hrs. 371
6- In a session of scintigraphy examination, a patient is 318 \\

injected at to = 0 by techenetium-99 of activity

Ao =530 x10° Bq. At the end of the examination session, 265

the activity of technetium in the body of the patient is 212

63% of its initial value. 159 \

6-1) Write, at instant t, the expression of the activity A

in terms of Ay, t and the decay constant A. 106

6-2) Using the preceded expression, determine: 53

6-2-1) the duration of the examination session; l

t (hrs)

0 2 4 6 8 10 12

>

Doc. 2

6-2-2) the ratio Aﬁ of technetium-99 at
0

t =40 hrs.
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Exercise 3 (7 points)
RLC series circuit in the radio
One of the useful applications of an RLC series circuit is used in radios. B
This exercise studies the effect of the capacitance C on the detection of the radio wave o
and the effect of the resistance R on the loudness of the sound emitted by the radio.
1- Experimental study of an RLC series circuit T®
©

Document 3 represents an RLC series circuit formed of:
e a capacitor of adjustable capacitance C;
e aresistor of adjustable resistance R;
e acoil of inductance L = 0.317 H and negligible resistance;
e an ammeter (A) of negligible resistance.

This circuit is connected across a generator (G) maintains across its terminals an Doc. 3 F
alternating sinusoidal voltage ug = ugr = 3 sin(ot), (ugin V, tins) and o = 314
rad/s.

The expression of the current in the circuit is i = Iy sin(wt + ).

For each value of C, the ammeter permits to obtain the amplitude I, of the current i.

The graph of document 4 represents I, as a function of C.
1-1) Indicate the value Co of C at which I, attains a

maximum value. Tlm(A)
1-2) Calculate the value of LCo?.
1-3) Name then the electric phenomenon observed 035
on document 4. 0.3
1-4) The capacitance of the capacitor is C = 32 uF. 0.25 A
1-4-1) Pick out graphically the value of [y. ’ I \
1-4-2) Show that the expression of the current 0.2
is given by: 0.15 I \
i=03sin(314 1), (iin A, tins). ' / \
1-4-3) Determine the expression of the voltage 0.1 N
ur = ugr across the terminals of the coil 0.05 / \-_.__
as a function of time t. // C(pF)
1-4-4) Determine the expression of the voltage 0 16 79 18 o4 a0
uc = upp across the terminals of the Doc.4

capacitor as a function of time t.
1-4-5) Show that ur = ug = 3 sin(314t), using the law of addition of voltages ug = uc +ur +
ur where ur = upk is the voltage across the resistor.
1-4-6) Deduce the value of R.
1-4-7) We decrease the value of R to 2 Q. Calculate the new value of the maximum current in
the circuit using the relation ur = uc.
2 - RLC series circuit in the radio
Each radio station broadcasts an electromagnetic wave (radio wave) of precise frequency f.
When this radio wave of frequency f'is received by the antenna of a radio, it is converted into
electric sinusoidal signal of same frequency f; thus the antenna plays the role of a generator and
feeds the RLC series circuit in the radio.
Given:
e the inductance of an RLC series circuit in a radio is L = 0.2 mH;
e the values of R and C can be adjusted;
e when the circuit enters an electric phenomenon similar to that of part (1-3) the antenna
receives the desired frequency of the wave of the broadcast.
2-1) Determine the value of C so that the antenna receives a radio wave of desired frequency
1000 kHz.
2-2) To increase the intensity of the emitted sound by the radio we have to increase the value
of the current in the circuit. Indicate whether we have to increase or decrease the
resistance R in order to increase the intensity of the emitted sound by the radio.
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Cette épreuve est formée de trois exercices répartis sur trois pages.
L'usage d'une calculatrice non programmable est recommandé.
Exercice 1: (7 points)
Détermination de la constante de raideur d'un ressort
Dans le but de déterminer la constante de raideur k

d'un ressort (R) a spires non jointives, on dispose :

e d'une glissiere MNP située dans un plan
vertical ;

e d'unressort (R) d'axe horizontal, de masse
négligeable et de constante de raideur k, fixé par
l'une de ses extrémités a un support (A) ; l'autre

extrémité est reliée a un solide (S1) supposé
ponctuel et de masse m; = 0,2 kg ;
e d'un solide (S2), supposé ponctuel et de masse mz = 0,3 kg, placé en O origine d'un axe

horizontal x'x de vecteur unitaire 1 (Doc. 1).
On néglige toutes les forces de frottement.

Prendre :

e le plan horizontal passant par NP comme niveau de référence de 1'énergie potentielle de
pesanteur ;

e g=10m/s%

Collision entre (S1) et (S2)
A I'équilibre, (S1) coincide avec O. On déplace (S1) vers la droite dune certaine distance et on le

lache sans vitesse initiale. (S1) atteint O avec une vitesse V =21 (m/s) et entre en collision

_—

frontale avec (S2) initialement au repos. Juste aprés la collision, (S1) rebondit avec une vitesse V',
=-0,4 1 (m/s) et (Sz) se déplace vers la gauche avec une vitesse V', =V, 1.

4-1) En appliquant le principe de conservation de la quantité de mouvement au systéme [(S1), (S2)],
montrer que V',= 1,6 m/s.

4-2) Préciser si la collision est élastique ou non.

Mouvement de (S2) apres la collision

Juste apres la collision, (S2) se déplace le long du rail horizontal PN a la vitesse V', et continue son

mouvement sur la partie inclinée MN. (Sz) quitte le plan incliné en M avec une vitesse V.
L'altitude de M, au-dessus du niveau de référence, est hy = 10 cm.

Deéterminer la vitesse Vv de (S2) au point M.

Oscillations de (S1)

Apres la collision, (S1) oscille le long de l'axe X'X . A un instant t, 1" abscisse de (Sy)estxetla
. . d

mesure algébrique de sa vitesse est v = d_)t(

6-1) Ecrire, 4 un instant t, I'expression de I'énergie mécanique du systéme [(S)), ressort, Terre] en
fonction de k, my, x et v.

6-2) Etablir I'équation différentielle du second ordre en x qui régit le mouvement de (S)).

6-3) Déduire l'expression de sa période propre To.

6-4) Calculer k sachant que To = 0,314 s.

Exercice 2 : (6 points)

1 203



Scintigraphie en médicine
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La scintigraphie osseuse est un examen médical qui permet de visualiser les os et les articulations.
Le but de cet exercice est d'étudier un échantillon radioactif utilisé dans cette scintigraphie.
Cette technique utilise le technétium 99 qui provient de la désintégration du molybdéne 99 selon la

réaction nucléaire suivante :

®Mo > pTc + 5X +y

L'énergie du photon gamma (y) émis est 140 keV. 530‘  A(x10°By)
On donne : ¢ =3x108ms' ;1 eV= 1,6x10177; 477
constante de planck h = 6,6x107 J.s. 424
371
7- Identifier la particule émise /X en indiquant les lois utilisées. . \
8- Laparticule 72X est toujours accompagnée par 1'émission
d'une autre particule. Nommer cette particule. .
9- Indiquer la cause de 1'émission du photon gamma. 212
10- Calculer la longueur d'onde du photon gamma émis. 15 NG
11- Le technétium 99 est une substance radioactive. Le graphe du 106

document 2 représente 1'activité du technétium 99 en fonction

du temps. En utilisant le document 2, montrer que la période 53

radioactive du technétium 99 est T =6 h.

t (hrs)

12- Un patient subit un examen de scintigraphie osseuse. Au début

0 2 4 6 8 10 12

>

Doc. 2

de lI'examen et a la date to = 0, l'activité du technétium 99
injecté dans le corps du patient est Ag = 530 x10° Bq.

A la fin de l'examen, I'activité du technétium dans le corps du patient vaut 63% de sa valeur

initiale.

6-1) Ecrire, & un instant t, I'expression de l'activité A en fonction de Ao, t et la constante

radioactive A.
6-2) En utilisant I'expression précédente, déterminer :
6-2-1) la durée de I'examen de la scintigraphie osseuse ;

6-2-2) le rapport AA du technétium 99 apres une durée de 40 h.
0

Exercice 3 : (7 points)
Circuit RLC série dans la radio
L'une des applications d'un circruit RLC série est utilisée dans les radios. Cet
exercice ¢tudie 1'effet de la capacité C sur la détection des ondes radios et l'effet de
la résistance R sur l'intensité du son émis par la radio.
1- Etude expérimentale d'un circuit RLC série
Le document 3 représente un circuit RLC série formé :
e d'un condensateur de capacité C réglable ;
d'un conducteur ohmique de résistance R réglable ;
e d'une bobine d'inductance L = 0,317 H et de résistance négligeable ;
e d'un amperemetre (A) de résistance négligeable.
Le circuit est branché aux bornes d'un générateur (G) qui délivre une tension
alternative sinusoidale :

Doc. 3
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u; =upr =3 sin(wt), (ugenV;tens) etw=2314rd/s.

L'expression de l'intensité du courant dans le circuit est : i = I, sin(ot + @).

L'amperemetre nous permet d'obtenir, pour chaque valeur de C, I'amplitude I, du courant 1.
Le graphe du document 4 représente la variation de I, en fonction de C.

1-1) Indiquer la valeur Co de C pour laquelle I, atteint sa plus grande valeur.

1-2) Calculer la valeur de LCow?.

1-3) Nommer alors le phénomene ¢électrique observe
dans le document 4. ALL(A)
1-4) La capacité du condensateur est C =32 puF.
1-4-1) Tirer du graphe la valeur de I . 0.35
1-4-2) Montrer que l'expression de l'intensité 0.3
du courant est donnée par : A
1=0,3sin(314t), (ien A;tens). 0.25 I \
1-4-3) Déterminer l'expression de la tension 0.2
uL = ugr aux bornes de la bobine en / \
fonction du temps t. e / \
1-4-4) Déterminer l'expression de la tension 0.1 \
uc =upp aux bornes du condensateur 0.05 / \____
en fonction du temps t. ’ // Cur)
1-4-5) Montrer que ur = ug = 3 sin (314t) en - - >
utilisant Ia loi d'additivité des tensions | Docd4”  ° 3% 48 04 80

Ug =Uuc +tu;, + ugavec ug = upg est la tension aux bornes du conducteur ohmique.
1-4-6) Déduire la valeur de R.
1-4-7) On diminue la valeur de R jusqu'a 2 Q. Calculer la nouvelle valeur de l'intensité
maximale dans le circuit en utilisant la relation ug = ug.

2- Circuit RLC série dans la radio
Chaque station radio diffuse une onde ¢lectromagnétique (onde radio) de fréquence f précise.
Lorsque cette onde radio de fréquence f est re¢ue par 1'antenne d'une radio, elle est convertie en
un signal électrique sinusoidal de méme fréquence f'; I'antenne joue alors le role d'un
générateur qui alimente le circuit RLC série dans la radio.
On donne :
e l'inductance d'un circuit RLC série dans une radio est L =0,2 mH ;
e les valeurs de R et de C sont réglables ;
e Jorsque le circuit entre dans un phénomene électrique similaire a celui de la partie (1-3),
I'antenne capte 1'onde diffusée.
2-1)  Déterminer la valeur de la capacité C du condensateur pour que l'antenne capte une
onde radio dont la fréquence est 1000 kHz.
2-2)  Pour augmenter l'intensité du son émis par la radio, on doit augmenter l'intensité du
courant dans le circuit. Indiquer si on doit augmenter ou diminuer la résistance R pour
augmenter l'intensité du son émis par la radio.
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Activités numériques et algébriques d51,>Y dolusdl Sllasd] (1 Jlexb) T dlud)
Jolgilly J5lud! J=> Résolution des probléme et communication 3 Jlsb

rOL LS ol
1.1 Produire différentes écritures d'un nombre.
1.2 Comparer et constater les propriétés des nombres.
1.3 Effectuer diftérents types de calcul (Numérique exacte ou approché, avec ou sans calculatrice,

calcule algébrique.)
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Activités numériques et algébrique 1 Jlobl 11 &0l
Jolgdly J5lud) J= Résolution des probléeme et communication 3 Jlsb

1.3 Effectuer différents types de calcul (Numérique exacte ou approché, avec ou sans calculatrice,
calcule algébrique.).

3.3 Expliquer ses démarches, valider et interpréter des résultats.

Activités numériques et algébriques dil,>Y dolusdl Oldeasl (1 Jlod) III aly)

..Résolution des problémes et communication 3 Jl=L!

rOL LS ol
Effectuer différents types de calcul (Numérique exacte ou approché, avec ou sans calculatrice, calcule
algébrique.)
1.1 Produire différentes écritures d'un nombre.
1.4 Résoudre des équations et des inéquations.
3.1 Sélectionner des informations pertinentes, présentées sous différentes formes.
3.2 Expliquer ses démarches, valider et interpréter des résultats.

3.3 Expliquer ses démarches, valider et interpréter des résultats.

dwasg)l Activités géométriques 2 Jlobl IV UL
Jolsdly Jsluldl J> Résolution des probléme et communication 3 Jloxb|

:OLLS) el
2.4 Comprendre les caractéristiques des vecteurs du plan et les utiliser dans différentes situations.
2.5 Utiliser le repérage pour caractériser analytiquement certaines propriétés et figures géométriques.
3.3 Expliquer ses démarches, valider et interpréter des résultats.

3.4 Mener différents types de raisonnement pour faire des démonstrations.

Jolsily Jlud! Jo 4 Jloxb) 5 dwaig)) 2 Jlext) sV Dladt

rOL LS s
2.1 Construire des figures géométriques sous certaines contraintes.
2.2 Comprendre, comparer et constater les propriétés des figures géométriques.
2.3 Utiliser les propriétés données d’'une figure géométrique pour inférer et justifier d'autres propriétés.
3.3 Expliquer ses démarches, valider et interpréter des résultats.

3.4 Mener différents types de raisonnement pour faire des démonstrations.
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Tableau de compétences

Domaines Compétences Notes

1.1 Produire différentes écritures d’'un nombre.

1.2 Comparer et constater les propriétés des nombres.

1.3 Effectuer différents types de calcul (Calcul numérique exacte ou 6,5
approché, avec ou sans calculatrice, calcule algébrique.)

1.4 Résoudre des équations et des inéquations.

Activités numériques

et Algébriques

2.1 Construire des figures géométriques sous certaines contraintes.

2.2 Comprendre, comparer et constater les propriétés des figures
géométriques.

Activités 2.3 Utiliser les propriétés données d’une figure géométrique pour inférer et

. justifier d’autres propriétés. 7,5

ECORCEGRes 2.5 Comprendre les caractéristiques des vecteurs du plan et les utiliser dans
différentes situations.

2.6 Utiliser le repérage pour caractériser analytiquement certaines propriétés

et figures géométriques.

3.1. Sélectionner des informations pertinentes, présentées sous diverses
formes.

REsolntiontdes 3.2 Passer d'un mode de représentation a un autre.

3.3 Expliquer ses démarches, valider et interpréter des résultats.

3.4 Mener diftérents types de raisonnement Pour faire des démonstrations.

communication 3.5 Reconnaitre la proportionnalité dans des Situations et mener un

problémes et

raisonnement Proportionnel.
3.6 Faire des conjectures et les vérifier.
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Q Part 121[;3( (%) Mean | Median | Mod De\;i Skewness Skke \%ﬁless mark

25|50 | 75| 0 |Full
1 0.5 0.7 4778 5 .5 .10064 -4.417 .01 S5 .5(41]9.2
2 0.5 1 4627 5 5 .12593 -3.231 .01 S515] 5163|914
! 3 0.5 7.1 4234 5 5 .16953 -1.915 .011 S5 15| .5 (124|817
4 0.5 3 4350 5 5 .16021 -2.193 .01 S5 1.5 ] .5(109]84.9
a 0.75 1.5 7155 .75 .75 | .14862 -4.323 .01 75 1.751.75| 3.6 |94.3
! b 0.5 2.5 4681 5 5 .11573 -3.554 .01 S515].5(152|924
2 0.5 3.7 4552 5 5 .14051 -2.874 .01 S51.5].5(184]90.5
1 a 0.5 5.5 4514 5 5 .14101 -2.708 .011 51 .5].5] 81886
3 b | 0.25 4.3 2392 .25 .25 | .05090 | -4.486 .01 25 |.251.25| 4.3 |95.7

C 0.75 10.4 .6946 .75 1 36171 -.836 .011 S5 1750 1 [129]47.1
1 1 3 9128 1 1 25004 | -2.865 .01 1 1 1 |51]875
a 1 6.3 .6708 5 1 31339 -.371 .011 S5 1.5 1 |59 |413

2 b 0.5 12.6 4252 5 0.5 | .17090 | -1.960 .011 S5 1.5 ] .5 (129 83
3 1 20.4 .6359 1. 1 43465 -.545 .011 0 1 1 [(26.4|54.5

a 0.5 4.2 4762 5 5 .10235 -4.235 .01 5 5 5 4.1 | 945

! b 0.75 1.3 7318 .75 .75 .09177 -5.935 .01 75 | .75 | .75 8 95.3

a 0.75 9.4 5872 .75 .75 .29439 -1.364 .011 S5 .75 .75 | 13.1 | 74.8

v 2 b 0.5 6.9 4509 5 5 .14390 -2.695 .011 5 5 5 8.7 69
3 1 12 7521 1 1 37111 -1.099 .011 5 1 1 13.9 | 65.3

4 1 11.4 7785 1 1 37725 -1.312 011 .5 1 1 152 | 714

5 1 14.8 .6599 1 1 .39430 -.625 .011 25 1 1. | 18.3 | 50.7

1 0.5 2.1 4904 5 5 .05940 -6.735 .01 5 5 5 1 97.1

2 0.75 8.5 .6882 .75 .75 .19140 -3.063 .011 75 .75 | .75 | 6.3 89

a 0.5 9.8 4349 5 5 .16226 -2.192 .011 5 5 5 | 114 | 854

3 b 0.75 8.3 6734 .75 .75 .19823 -2.638 .011 751 .75 1 .75 | 6,1 | 84.1

\% C 0.5 13.8 3708 5 5 17765 -1.008 .011 25| 5 5 | 12.8 | 61.1
a 0.75 20.8 4601 .75 .75 .33905 -473 .012 0 75 | .75 | 31.8 | 53.5

! b 0.5 26.1 328 5 5 22915 -.656 .012 0 5 5 [ 313 ] 625

a 0.75 30.7 3654 25 0 35185 .045 .012 0 25 | .75 | 449 | 41.7

> b 0.5 29.6 .3853 5 5 .19822 -1.280 .012 25| 5 5 | 19.0 | 73.1
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Domains Competencies Notes

1.2 Perform different types of calculation (numerical, algebraic,

it £ combinatorial, statistical, financial, etc.). .
alculation Processes

1.3 Use the basic principles of probability to solve problems.

1.4 Solve systems of equations and inequalities.

Numerical Functions 2.1 Apply the concepts of continuity and differentiability to functions.

2.2 Study functions (variations, graphic representation, etc.). 6
(Calculus)

2.3 Exploit the integral calculation.

3.1 Extract relevant information from different sources.
3.2 Describe, represent and analyze situations of different natures or shift

. from one mode of representation to another.
Problem Solving and ) ) )
3.3 Conduct different types of mathematical reasoning. 7

(i 3.4 Choose the adequate model to solve a problem.

3.5 Validate, explain and interpret a result.

3.6 Make, formulate and verify conjectures.
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% of
Q VIY/I}:r)ll(e Part ;‘;ﬁ( M(ls(;ol ;l 8| Mean | Median | Mod g[e%i Skewness Sli::(é’i; Percentile A;;a;llfd
(pts) (pts) 25| 50 | 75 0 |Full
1 1 0.6 .9888 1. 1. [.09324| -9.061 .018 1. 1. 1. | 0.6 [97.8
2 1.5 1.2 1.4179 1.5 1.5 |.25209| -3.635 .018 1.5/ 15| 15| 1.2 | 86.4
I 4 3 1.5 2.4 1.1708 1.5 1.5 |.43928 | -1.092 .018 751 15| 1.5 | 51 |56.1
4 1 3.2 .8996 1. 1. | .2094 | -2.273 .019 1 1 1 1.8 | 74.6
5 2 24.2 .7643 5 0 |[.78713 .502 .021 0 5 1.5 {30.1|15.2
a 2 3.9 1.8052 2 2 1.50263 -2.59 .019 2 2 2 | 42 |813
Al b| 15 8.8 1.1288 1.5 1.5 |.62699| -1.176 .019 1| 15| 15 (203|659
A2 1 13.8 7753 1.0 1 [.36622| -1.265 .02 .5 1 1 [11.7]59.8
i ! B1 0.5 23.5 4174 .5 .5 |.18470| -1.803 .021 5 5 5 112.4(63.6
a 1 34.9 4540 0 0 |[.48994 .179 .023 0 0 1 |[34.5]28.1
B2 b 1 44.1 3697 0 0 |[.46048 .547 .024 0 0 1 [32.2]18.1
1 1 12.1 .6564 .75 1 |[.40064| -.822 .019 25| .75 1 |[21.5] 37
a| 1.5 6 1.32 1.5 1.5 |.40788 | -2.224 .019 1.5 15| 15| 3.8 |744
2 |b| 15 6 1.3143 1.5 1.5 |.45819| -2.277 .019 1.5 15| 15| 3.8 |744
H ! c 1 223 .3661 25 0 |[.42585 .601 .021 0 | .25 1 [37.9]20.9
3 1 25.6 .6303 1 1 |.44024 -.59 .021 0 1 1 [22.2|37.8
4 1 30.5 4799 5 .5 1.37160 .13 .022 25| 5 | .75 |17.1|16.8
Al 2 4.4 1.2539| 1.25 2 1.69380| -.375 .019 S5 125 2 | 9.8 |349
A2 2.5 5.2 2.0878 2.5 2.5 |.72320| -1.766 .019 2 1251]25(39|598
A3 1.5 12.5 [1.1315 1.5 1.5 |.48438 | -1.216 .019 1 1.5 | 1.5 | 87| 46
A4 1 21.5 .6188 .75 1 |.42452 -.477 .021 0| .75 1 [20.8|39.2
B1 1 14.6 7842 1 1 |[.32350| -1.293 .020 5 1 1 6.9 |53.1
v ’ B2 1 25.6 377 0 0 |.45337 .51 .021 0 0 1 41 |23.1
a 2 324 .7682 .5 0 |.68376 .502 .022 0 5 |1.25|184| 7.3
B b 1 47 2730 0 0 [.38502 1.005 .025 0 0 S5 1323 9
a 1 28.5 7994 1 1 |.33374| -1.41 .022 .5 1 1 7.1 149.6
i b 1 56.3 354 25 0 [.39328 .539 .028 0| .25].75 (215 8
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Domains Competencies Notes

1.2 Perform different types of calculation (numerical, algebraic, statistical,

it logic, of interests, etc). 1
alculation Processes

1.3 Use the basic principles of probability to solve problems.

1.4 Solve system of equations and inequalities.

2.1 Extract relevant information from different sources.
2.2 Describe, represent and analyze situations of different natures or shift

Problem Solving and ;
from one mode of representation to another. 9

ST 2.4 Choose the adequate model to solve a problem.

2.5 Validate, explain and interpret a result.
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Coeflicient of

Percentile
variation = std/ jza\rrili?:)i Skewness | Median Mean/160
75 % 50 % 25 % mean
28 22 16 0.39 8.56 -0.18 22 21.7606
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% of
Q Vlt’/ll:r)ll(e Part l\l/zll;ilk M(ls(;ol ;1 8| Mean | Median | Mod ]ite%i Skewness Sli:;)\;iis Percentile At;::l{lked
(pts) (pts) 25 | 50 | 75 0 |Full
1 2 2 1.8786 2 2 1036303 | -3.147 0.056 2 2 2 0.9 | 88.2
I 5 al| 15 9.9 1.2241 1.5 1.5 [0.55662 | -1.607 0.059 1.5 15|15 (134|713
? b| 15 18.2 |0.8439 1 1.5 [0.69208 | -0.239 0.061 0 1 1.5 {28.9]40.2
1 4 4.3 3.0015 3.5 4 1.07 -1.131 0.057 2 3.5 4 | 2.8 282
" ; 2 1 7.2 0.321 0 0 |0.43549| 0.767 0.063 0 0 1 |48.5]20.8
1 1 7.2 0.7645 1 1 ]0.33578| -1.117 0.058 0.5 1 1 9.2 |57.8

a 1 27.9 10.4168 0 0 |0.45579| 0.348 0.065 0 0 1 [36.1] 25
2 |b| 05 16.8 0.389 0.5 0.5 |10.20301 | -1.339 0.61 0505105 (17.1|634
c| 05 23.3 ]0.4071 0.5 0.5 |0.18296 | -1.607 0.064 05] 05| 05 [11.6|59.7
3 1 23.5 [0.7026 1 1 |0.41036| -0.804 0.064 |0.25| 1 1 |[13.6|48.2

= 10 4 1.5 16.8 |0.9541 1 1.5 [0.52859 | -0.569 0.061 0.5 1 1 [11.3] 28
5 1 39.2 (0.4218| 0.25 0 0.4557 0.357 0.071 0 |025] 1 ([22.8]16.1
6 1.5 444 |0.9013 1 1.5 [0.59512| -0.404 0.075 0.5 1 1 [12.1]222
7 1 64.2 |0.3283 0 0 |0.46159| 0.735 0.093 0 0 1 (234|112
8 1 58.8 (0.4775| 0.25 1 10.40935| 0.209 0.086 0 |025] 1 |11.5|13.4
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Domains Competencies Notes
1.2 Distinguish the characteristics of the number system.
Calculation processes 1.3 Perfor.m dif'ferent types of calculation (algebraic, complex, trigonometric, 8
combinatorial, etc.).
1.4 Use basic principles of probability to solve problems.
2.1 Apply the concept of the limit to interpret the behavior of a function.
2.2 Calculate and interpret the derivative of a function.
Numerical Functions | 2.3 Exploit the derivatives in the study of functions and in the calculation of 11.5
primitives.
2.4 Study numerical sequences.
3.1 Perform and interpret operations on vectors.
Geometric Activities | 3.2 Use properties of space geometry to infer other properties. 12
3.3 Characterize a geometric transformation and use it in problems.
4.1 Extract relevant information from different sources.
Problem Solving and 4.2 Describe, represent and analyz.e situations of different natures or shift
o from one mode of representation to another. 8.5
Sl g 4.4 Choose the adequate model to solve a problem.
4.6 Validate, explain and interpret a result.
o e . Cque s . Z.n
L liaiq ddluupl dolddl bl yoyc -Wib
dislunl) dalsll EE[:JJI 2 §°§J Jod=
Percentile Coeflicient of
variation = std/ jzi?i?:;i Skewness | Median | Mean/160
75 % 50 % 25 % mean
145 131 109 0.227 28.02247 | -1.226 131 123.4512
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Jasll does GRS &S e 02301 e chwsl) § 5355 by Jashl pplassl § O3 48 doull Olelall pasy of s s
0952 dal=l polell g 3 ] Jssall Slise oo plame 055 €3l N § gwelaibl gotune (SS9 Gyl harwslls
059 LS Jasll e Olodlell Cads amgy ¥ 43l 28.02 gsksbl BlouYl oo . Olob )l § Suiad! C¥usbl 693 (e

0.227. &by gl sl Jolso po Cardidl] A e JYuzad)

S9ludsl JBT dadls 19I5 % 505 160 (pe 109 soludsl JBT dadle 15l cpalsibl ¢yo % 25 O dysthl ] s oy Lol
COlS (e dewsy 145 B8 Lo 1)l onalsibl (p % 25 OF e Jus o145 soludsl J3T agiledls opalseibl ¢y % 759 131
% 50 2 1455 109 (yu eailedle

| 229



Ol Il &= 85U

anlglig il it Q563 ydse -6

onalsbl 18V s diylud) dlwl Julos s Losd

I8y dlud

13U Lo ) elS ssm Leys plot] Jise e Isbasy & % 21.5 Of Lol
Z 3 Z o by )l gzl Y3 dyzlsa

U dyms (€) Olusm e 8)uidll pas

W N =

.arg (2 cos 0) OISR O pas

T 3 &Lt

Bl Dl Wl e Juy Lo DLkl 0de § dmisye Slodle e Clias gealsizh] o 658U Aalel) O gilid] alas
Bahd) sgtas Jols Y lgilzad Ols o)

1) PR Y

AUz oda oLl JI S dgmy Leyg opedsabl Slodle) Boganls Telisyl 4a,3 ,2 ,1 «l3oYb dalmabl polud) ,abas
Bsie 32 LS (GS) Chay dolsdl ULkl ol & pdly S saby b gl ! Jladl OF e Juy liay Judoal
Vi Olzowl pos dl S sg% Leyg 0.25 3 oo dodle e ualsid) (po % 39.2 Juas 188 b o5l ] dewcdls
JIswdl § (precise) J=d plascunl cowo oo Colhe 9o U

v Q§) alu)

slael J] €3 sy a8 dlalS dadle o Iskas fpalsill o % 80 Cylis Lo 0 3,2,1 el32 V0 dalall plull ol
ALl Olysl dtul me s o J] dtadl s iliss Al 13S e sY50
Mée&dléUSbsgaLej)go.ZSUls%IOJADL@)M&MM}A%SOJWMAG}QJIMLAQ
oslalbl JlaoYl slewy dalis dolus Olelas J] lgzaz 35 mdsl

V o3y Il

8)900 Jl S 552y 989 Jlsadl 5 sz b % 6 0T Led 0.25 5 jd0 e onelzibl (e % 12.4 Jas A-2 s3]
.(Center) J38 (Vertex) slsu)

Jod) dod) fwl @A)L:.‘Ib| pos dl S dgm W85 0.25 Ao % 14.9 Jas Lud o0 e % 19.3 Jas A-3 <5
.(Pure Geometry) &,b 3o uds (Coordinate) &,b o dliwl 13Se di)lie e podlisl Cowo dewlid]
Onalsibl O] 3] 8 il p& diyyhay JIsedl gyl ] S 9 Leys 0.25 5 ,a0 iadle e % 14.2 Jas B-4 <5
Write an equation of tangent at ............:; e Ikl

VI o3 dLul

dou dasy3 e M.’S)Jé pis dlelld g Leyg 0.25 5 y00 L,;ABLC S gel=id] go % 13.8 Juas B-2-b ¢ 3=
.(Parabolic branch or asymptote direction) Jdlu psate ] dolus

ikl ayaos e Y50 (84 pas ] S demy U85 0.25 5 40 iade s guelmill (e % 50.4 Jaas 9-b sl
o lue Cluis] Lyl

230 |



dalall polsll ¢ 5 - Lalll Bl Blgd

dgollh

Slasly oadlly 1y degie 5885 Ohlgs Jolin LS 8 sie GLUS Jsliy duawl] Sbleze¥l & Olusl I ezl o
B)lsd go ab el Loy diyle Olygl) dplie SOl 83yls)l Bslubl plame OF elell 2o lio rlicaly Jololly
Jasbl e JBT Col5y 3aadd] Oladle Caris wad Judowtd] Olylyg dasyhl el=V0 Glens bo @ bl el32Yl jasy &
CMad) Jog Ll xSad] Olilge e doled] Jle o Logass gueleal) dugll dwid] d=ls «Olob,l plsl]
Lol Olilge o I WL ;&) Olylge b § delud JWhs Dldb )l eudsd Sstun ok § delud W3
Shhl e s dalss Glwdg )ls] e 8L Coyuid 6,51 dao oo bl .o il dslgll 3,8 Olylgs e
LS Ll el Ohlgs deas o wslud dizlod] Slisdg oy slatially Cuomd) duiy Joled] alsdllS dasll
88 Julowdll e deiss Olimdg 58] e po5ubosiy sl Sgoud) goa ) 55,0 U (e geite ddis gpelsb] Sl
Adaodl e ol=nlly @pihlas) el e padelu

| 231



Ol I dad= 83U

% of
Q \llt’/llall(r)ll(e Part l\l/zllilk M(is(;oi ;1 8| Mean | Median | Mod Igtecti Skewness Sli:\iféranerss Percentile Atr;a;?ked
(pts) (pts)
25 | 50 | 75 0 |Full
1 4 1-2-3-4 4 2.1 2.6943 3.0 4.0 1.2370 -.699 .033 2.0 | 3.0 4.0 | 6.1 | 279
1 1.0 1.5 9529 1.0 1.0 | .19101 -4.257 .033 1.0 | 1.0 | 1.0 | 3.0 |91.8
a .50 1.7 4774 .50 .50 | .10246 -4.382 .033 .50 | .50 | .50 | 4.2 [93.7
1I 4 2 b .50 2.6 4322 .50 .50 | .16390 -2.124 .034 .50 | .50 | .50 |11.3(82.3
3 1.0 3.7 .8822 1.0 1.0 25939 -2.240 .034 1.0 1.0 1.0 | 4.0 | 759
4 1.0 10.8 7341 1.0 1.0 36794 -1.072 .035 .50 1.0 1.0 | 13.0 | 51.0
1 1.0 1.1 9665 1.0 1.0 | .13967 -4.579 .033 1.0 10| 1.0 | .8 |928
a 1.0 2.9 .8405 1.0 1.0 | .29883 -1.789 .034 75 (1.0 | 10| 7.0 {709
2 b .50 2.3 4837 .50 .50 | .08186 -5.215 .033 .50 | .50 | .50 | 2.3 [93.6
11 6 a | 1.50 3.4 1.3740| 1.50 | 1.50 | .31818 -2.673 .034 1.5 15| 15| 19 |80.6
’ b .50 6.1 4251 .50 .50 | .15637 -1.902 .034 .50 | .50 | 50 | 8.5 (743
a .50 11.2 4652 .50 .50 | 12519 -3.379 .035 .50 | 50 | .50 | 5.8 [82.2
! b 1.0 254 4949 .50 1.0 | .41638 .033 .038 0.0 | .50 | 1.0 |24.9|25.0
1 1.50 1.4 1.3860| 1.50 | 1.50 | .31343 -2.937 .033 1.5 15|15 | 1.8 |843
2 1.0 4.4 .8330 1.0 1.0 | .34333 -1.744 .034 1.0 | 1.0 | 1.0 [11.0|75.5
v 6 a 1.0 5.0 9076 1.0 1.0 | .27991 -2.803 .034 1.0 10| 1.0 | 75 |85.1
’ b | 1.50 6.3 1.2797| 1.50 | 1.50 | .42461 -1.981 .034 1.25] 1.5 | 1.5 | 5.0 | 66.3
4 1.0 17.5 3777 0.0 0.0 | .44190 .547 .036 0.0 | 0.0 | 1.0 |41.7|25.3
Al .50 3.1 4605 .50 .50 | .13306 -3.119 .034 .50 | .50 | .50 | 7.3 | 88.8
A2 1.0 5.7 .7398 1.0 1.0 | .34085 -.981 .034 50| 1.0 | 1.0 |10.1|53.9
A3 1.0 10.2 4878 .50 .50 | .33066 .036 .035 25| .50 | .75 |17.3|15.5
\% 6 B1 .50 3.2 4809 .50 .50 | .09419 -4.816 .034 .50 | .50 | .50 | 3.5 [92.8
B2 .50 5.6 4803 .50 .50 | .09578 -4.739 .034 .50 | .50 | .50 | 3.5 [90.5
B3 1.0 4.5 9529 1.0 1.0 | .15858 -4.011 .034 1.0 10| 1.0 | 1.2 |855
B4 1.50 16.5 [1.0999| 1.50 |1.50 | .53341 -.990 .036 75 | 1.5 | 1.5 | 9.3 (469
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% of
Q \llt’/llall(r)ll(e Part l\l/zllilk M(is(;oi ;1 8| Mean | Median | Mod Igtecti Skewness Sli:\iféranerss Percentile Atr;a;?ked
158 955, 25 | 50 | 75 | o |Fun
Al .50 1.5 4863 .50 .50 | .08068 -5.787 .033 .50 | .50 | 50 | 2.6 [95.7
A2 1.50 3.9 1.3152| 1.50 | 1.50 | .41272 -2.148 .034 1.5 15|15 |42 |769
A3 .50 6.9 4233 .50 .50 | .16185 -1.886 .034 50 [ .50 | 50 | 9.6 |74.1
a 1.0 7 9229 1.0 1.0 | .21991 -3.029 .033 1.0 1.0 | 1.0 | 2.8 |85.8
Bl b .50 2.0 4678 .50 .50 | .12075 -3.550 .033 .50 | .50 | 50 | 5.9 |91.3
a 1.0 5 .8620 1.0 1.0 | .24457 -1.599 .033 75 (1.0 | 10| 15 (720
B2 b 1.0 1.4 .8049 1.0 1.0 | .32706 -1.449 .033 751 1.0 | 1.0 | 82 [675
a 1.0 1.5 9296 1.0 1.0 | .20322 -3.398 .033 1.0 | 1.0 | 1.0 | 2.8 | 83.8

VI 14 B3

b .50 2.6 4460 .50 .50 | .14811 -2.517 .034 .50 | .50 | .50 | 8.8 [85.2
4 1.0 9 9528 1.0 1.0 | .17092 -3.687 .033 1.0 10| 1.0 | 4 |91.1
5 .50 6.4 4214 .50 .50 | 16914 -1.867 .034 .50 | .50 | .50 |11.3(75.5
6 1.0 2.1 7921 1.0 1.0 | .27271 -.908 .033 50 1.0 | 1.0 | 2.6 |58.4
7 1.0 2.2 .8677 1.0 1.0 | .24274 -1.975 .033 75 1 1.0 | 1.0 | 2.9 |69.1
8 1.0 3.1 9153 1.0 1.0 | .22167 -2.981 .034 1.0 | 1.0 | 1.0 | 3.5 |80.4
a 1.0 7.9 .6354 .750 1.0 | .39718 -.675 .034 25 (.75 | 1.0 |21.6(37.2
’ b 1.0 18.6 .4008 .250 0.0 | .40436 405 .037 0.0 | .25 | .75 |34.1|19.7
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Domains Competencies Notes

1.2 Perform different types of calculation (algebraic, complex, trigonometric,
o combinatorial, statistical, vectorial, analytic, etc). g

alculation processes
P 1.3 Use the basic principles of probability to solve problems.

1.4 Solve systems of equations.

Numerical Functions 2.1 Apply the concepts of continuity and differentiability to functions.

2.2 Study functions (variations, graphic representation, etc.) 11.5
(Calculus)

2.3 Exploit the integral calculation.

3.2 Describe, represent and analyze situations of different natures or shift

. from one mode of representation to another.
Problem Solving and ) . .
3.3 Conduct different types of mathematical reasoning. 8.5

Soui et 3.4 Choose the adequate model to solve a problem.

3.5 Validate, explain and interpret a result.

Y Okl SLLESII dgas 058 sgm Oilstl pae damd ab gl Jsdls Y VIRl e A oo ua)
o9l ikl § dlaal (S5 Cuo e O] askl o0 Tz ¥ 1552 USes Lol Wle dildost) dusig)l dly JSiia i
2Ly Ogoudl) oo 3S5b1 e solall quyakl GUSII § pusydl ub s
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diglusl) Lalsl) g3lat)l 2 03y Jsuo

Coeflicient of

Percentile
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I - (2 points)
In the table below, only one of the proposed answers to each question is correct.
Write down the number of the question and give, with justification, its corresponding answer.

Proposed answers

N° Questions
a b c
1 1 6 1 6
1 | ———x=2= 0 — 2
3 37 21 7

2 (3+£)2—14= 945 0 6</5

The five grades of a student over
3 |20are:10;12;13 ;16 and 19. 13 14 14.5
The average grade is:

x | &
4 2 4 4
The table above is a table of
proportionality for x =

N | —

ol

IT - (3.5 points)
Given A(x)=(3x-2)"—(2x~1)(3x —2)and B(x)=9x" 4.
1) a. Verify that A(x) = (3X - 2)(x —1) .

b. Solve the equation A(x)=0.
2) Factorize B(x).
(3X —2)(3X + 2)

A(x) '

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

b. Simplify F(x).
¢. Does the equation F(x)=—12admit a solution? Justify.

3) Let F(x) =

III - (3.5 points)
2x+5y =50000

2x+3y =38000

2) In a museum, 2 adults and 5 kids buy tickets and pay 50 000 LL;
4 adults and 6 kids pay 76 000 LL.
a. Prove that the previous information is modeled by the system given in question 1).

1) Solve the following system: {

b. Find the price of the ticket of an adult and that of a kid.
3) For a group of 30 kids and 4 adults, the director of the museum decided to offer a reduction of 25%

on the total amount paid for the tickets. Calculate then the amount paid.
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IV - (5.5 points)
In an orthonormal system of axes x'Ox and y'Oy, consider the points A(—1;0) and B(1;4).
Let (d) be the line with equation y=2x+2.

1) a. Verify that A and B are two points on line (d).
b. Plot the points A and B then draw (d).

2) Let I be the point of intersection of (d) with y'Oy.
a. Calculate the coordinates of I.

b. Verify that I is the midpoint of [AB].

3) Let (d') be the perpendicular bisector of [ AB].Verify that the equation of (d') is y = —% X+2.

4) Consider the point M(4 ; 0) . Show that triangle MAB is isosceles of vertex M.

5) Let K be the translate of B under the translation with vector MA.
Prove that quadrilateral MBKA is a rhombus.

V- (5.5 points)
In the adjacent figure:
e (C) is a semicircle of diameter [AB], with center O and radius 6 cm;

e The perpendicular bisector of [AB] intersects (C) at D;

¢ E is a point on segment [OD] so that OE =4 cm; D 2
¢ (AE) intersects (C) at F. (C)

E
1) Reproduce the figure.

2) Verify that AE =2+/13 cm.

3) a. Prove that AFB is a right triangle at F.

b. Prove that the two triangles AOE and AFB are similar. 4 0
c. Deduce the value of AExAF.

4) The line (BF) intersects line (OD) at K and the line (BE) intersects line (AK) at I.
a. Prove that line (BE) is perpendicular to line (AK).
b. Deduce that I is a point on (C).

5) The tangent to (C) at A intersects (BE) at S.
a. Show that E is the midpoint of [BS].

b. Verify that BS= 4\/6 cm.
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Part | Answer Key | Notes
Question I
1 1_6 1 2_7-6_ 1

1 |s-ixE=1-22T0o1 () 025+025| 05

2 | (3+V5) —14=9+6V5+5-14=6V5 (0) 0.25+0.25 | 0.5

3 | The average grade il — 14 (b) 0.25+0.25 | 0.5
X _ V2 a9 =1

4 \/—E—Tso.4x—2,x—2(b) 0.25+0.25| 0.5

Question 11
AX)=Bx—-2??-2x-1)(3x—-2)

1 Ax) = Bx—2)[(3x—2) — (2x — 1)] 0.25 0.75
Ax)=Bx—-2)3x—2—-2x+1) 0.25 )
Ax)=Bx—-2)(x—1) 0.25
Ax)=0

22 | Bx—=2)(x—1)=0 gives3x—2=0 or x—1=0 0.25 0.5
x== or x=1 0.25
2b |B(x) =9x? —4=3x—2)(3x +2) 0.5
B 3x-2)(3x+2
3a F(x)= (x) = ( )( ) ; F(x) is defined when x = z and x =1 0.25+0.25 0.5
A(x) (3x—2)(x—1) 3
3b F(x) = 3x+2 0.25
F(x)=-12 0.25+0.5+0.25

3c 1

3X+2 =—12gives x = % = % (rejected ). F(x)=—12does not admit a solution.
Question I1I
2x+5y=50000

L1 1 2x +3y =38000 .
x=10 000 ; y=6 000
Let x be the price of the ticket of an adult 0.25
And y the price of the ticket of a kid 0.25

2x+5y =50000 L 2x+5y =50000
implies 0.25 + 0.25 1
5 +2 |4x+6y =76000 2x+3y =38000

a

Using question 1) ; x =10 000 ; y=6 000.
2b | The price of the ticket of an adult is 10 000LL and that of a kid is 6 000 LL. 0.25 +0.25 0.5

3 |30 x6000+4x10000=220000LL 0.5
220000 x 0.75 =165 000 LL 0.5 1
After the reduction, the amount paid is 165 000 LL.
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Question IV
yA=2xA+2 and yB=2xB+2
4=2(1)+2 0=2(-1)+2 0.25+0.25
4=4 0=0 0.5
la
5 A)
\\ '
= 5
\\.
1b 0.75
0.25
0.25
0.25
6
/ -
I €y'oythenx; =0 0.25
2a | [e(d)theny; =2x;,+2=2(0)+2=2 0.5 | 0.75
So 1(0; 2)
x; = xAJerB
0= _12+1 0.25
0=0
0.5
2b Yaty
y; = A . B
0+4
2 = 2 then I is the midpoint of [AB].
3 | (d’) is the perpendicular bisector of [AB] then (d’) is perpendicular at the midpoint of [AB]. 1
(d,) 1 (d) then a(d) X a(dl) =—1so0 a(d,) = —% 0.25 +0.25
I €(d)theny, = —-x;+bsob=2 (d):y=—-x+2 0.25 +0.25
4 | M € (d') since yy = — %xM + 2 so MA =MB since any point on the perpendicular bisector is 1
equidistant from the extremities of this segment 0.5+0.5
OrMA=5and MB=5....
5 |BK=MA (definition of translation) so MBKA is a parallelogram. 0.5 1
Moreover: MA = MB then MBKA is a thombus. 0.5
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Question V
\ | "
D
(C)
0.5
1 E
A 1
8)
OEA is a right triangle at O. 0.25
2 | AE? = 0A? + OE? = 36 + 16 = 52 (Pythagorean) 0.25 | 0.75
AE =52 =2V13 cm 0.25
3a | AFB is aright triangle at F since it is inscribed in a semicircle of diameter [AB] 0.5
In the two triangles AOE and AFB:
AOE = AFB = 90° 0.5
OAE = FAB (common angle) 0.25
3b | Therefore they are similar. 0.75
3¢ |24 _4E_OF (ratio of similitude) 025 | 05
AF ~ AB~ FB
AE X AF = AO X AB=6x12=72 0.25
In triangle AKB we have:
[AF] is the first height. 0.25
[KO] is the second height. 0.25
4a | [AF] and [KO] intersect at E, the orthocenter of this triangle. 0.75
[BS] passes through E, so it is the third height. Therefore: (BE) | (AK) 0.25
4b | AIB is a right triangle at I so it is inscribed in the semicircle of diameter [AB]. 0.5
Hence I is a point on (C).
In triangle ASB, we have:
5a | O is the midpoint of [AB] 0.25 | 0.75
(OE) // (AS) (Two lines perpendicular to the same line) 0.25
Hence E is the midpoint of [BS] (Converse of midsegment theorem) 0.25
AE = 375 (Median relative to the hypotenuse) 0.25 0.5
5b .
Then: BS =2 AE = 4+/13 cm. 0.25
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I- (4 points)
A restaurant distributes brochures each month for advertisement.
The table below shows the number of distributed brochures (y; ) in thousands and the monthly cost of
distribution (x;) in hundred thousands LL.

Month January | February March April May June
© 2018 2018 2018 2018 2018 2018
Cost of distribution (X;)
in hundred thousands LL ! 33 2 > 1.5 24
Number of distributed
brochures (y;) in thousands 1.2 64 2.6 72 2.1 3.2

1) Find the coordinates of the center of gravity G(X, ¥).
2) Represent the scatter plot (x;, y;) in a rectangular system and plot G.
3) Write an equation of the regression line (Dy I ) and draw this line in the preceding system.

4) Find the correlation coefficient r and interpret its value.
5) The above model remains valid in the year 2018.
The restaurant manager receives an advertisement offer for the month of July 2018.
The offer indicates: “4 000 distributed brochures for only 250 000 LL”.
Is it more advantageous for the manager to take this offer or to remain using the given model?
Justify.

I1- (4 points)

In 2017, the students of the third secondary classes of a certain school are distributed as follows:
50% of the students are in the ES section of which 60% succeeded in the official exam.
10% of the students are in the GS section of which 80% succeeded in the official exam.
40% of the students are in the LS section.

60% of the students succeeded in the official exam.

Part A
One student is randomly selected from the third secondary students of this school.
Consider the following events:
E: “The selected student is in the ES section”, G: “The selected student is in the GS section”,
L: “The selected student is in the LS section”, S: “The selected student succeeded in the official exam”.
1) a- Calculate the probabilities P(E n S) and P(G n S).
b- Prove that P(L n S)= 0.22.
2) The selected student succeeded in the official exam. Calculate the probability that this student is in
the LS section.
Part B
There are 50 students in the third secondary classes in this school in 2017. A computer software selects
randomly and simultaneously the names of three students from the 50 students.
1) Verify that 30 students of this school succeeded in the official exam.
2) Let X be the random variable equal to the number of students who succeeded in the official exam
among the three selected names of the students.
a- Calculate P(X=1).
b- Calculate the probability of selecting at least one name of a student who succeeded in the
official exam.
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111- (4 points)
At the beginning of the year 2015, Nabil deposits a capital of 60 million LL in a bank, at an annual
interest rate of 6% , compounded annually.
At the beginning of every year, and after compounding the interest, Nabil deposits an additional amount
of 3 000 000 LL in the same account.
For all natural numbers n, denote by S, the amount, in millions LL, that Nabil has in his account at the
end of the year (2015 + n).
Thus, Sp= 60 and S,+; = 1.06S, + 3 for all natural numbers n.
1) Calculate the amount of money in Nabil’s account at the end of the year 2016.
2) Let (V,) be the sequence defined as V, = S, + 50 for all natural numbers n.
a- Show that (V,) is a geometric sequence whose common ratio and first term V| are to be
determined.
b- Show that S,= 110 x (1.06)" — 50 for all natural numbers n.
c- Show that the sequence (S,) is strictly increasing.
3) Calculate the amount of money in Nabil’s account at the end of the year 2020.
4) Nabil wants to buy a piece of land that costs 90 million LL.
In which year would Nabil be able, for the first time, to buy this piece of land? Justify.

IV-(8 points)
Consider the function f defined over the interval [ =[1, + o[ as f(x) = (1 0x — 10) e and denote by (C)

its representative curve in an orthonormal system (O;Y , F)
Part A
1) Determine lim f(x) and deduce an asymptote to (C).

2) Show that f'(x)=10(—x+2)e™ and set up the table of variations of f.
3) Draw (C).
4) The function F defined, over I, as F(x) =—10xe™™ is an antiderivative of f. Calculate the area of the
region bounded by the curve (C), the x-axis and the two lines with equations x =2 and x = 4.
Part B
A company produces a certain type of objects.
The demand function f and the supply function g, defined over J =[2 , 10], are respectively modeled as
f(x)= (IOX - 10) e and g(x)=e¢" *, where f(x) and g(x) are expressed in thousands of objects and the
unit price x is expressed in millions of LL. (The unit price is the price of 1000 objects)
1) Calculate the number of demanded objects for a unit price of 3 000 000 LL.
2) Find the unit price for a supply of 1 000 objects.
3) The equation f(x) = g(x) has, over J, a unique solution o.
Suppose that o = 3.635.
a- Give an economical interpretation of o and calculate the corresponding number of objects.
b- Calculate, in LL, the revenue corresponding to the value of a given above.
4) Denote by E(x) the elasticity of the demand with respect to the unit price x.

2 J—
a- Show that E(x) = X Z2%

x—1
b- For an increase of 1% on the unit price x,, in millions LL, the demand will decrease by 1.5%.

Calculate xg.
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Q.1 Answers 4 pts
1 G(2.566 ; 3.783) 1
Y
8 -
5 f
2 1.5
A
24
0
3 y=1.618x—0.369 1.5
4 r = 0.971 strong positive linear correlation. 1
x = 2.5 then y = 3.676 (thousands of brochures)
5 3 676 brochures<4 000 brochures. The offer is more advantageous for the manager )
Or y =4 then x =2.70024 (in hundred thousands) but 270 024 LL > 250 000 LL,
then the offer is more advantageous for the manager
Q.1I Answers 4 pts
06 i S
E
0.5
S
04 L
0.1
G ios S
P(ENS)=0.5%0.6=0.3
ALa | b GnS)=0.1 x 0.8 =0.08 2
A.l.b | P(LNS)=P(S) — P(ENS) - P(GNS)=0.6 — 0.3 — 0.08 =0.22 1.5
P(LnS) 0.22 11
A2 | P(L/S)= =—=—=10.366 1
(L/S) P(S) 0.6 30
B.1 |50x%x0.6=30 0.5
C3oxC3, 57
B.2.a | P(X=1)=—2"20=—=02908 1
cg, 196
C3, 923
B2b |P=1-P(X=0)=1-=5-=—== 0.9418 1
c3, 980
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Q.11 Answers 4 pts
1 S; =1.06Sp + 3 =1.06(60) + 3 = 66.6. 1
The amount of money in Nabil’s account at the end of the year 2016 was 66 600 000 LL.
Vi1 = Spe1 +50=1.06S, + 53
\Y 1.06S_+53 1.06(S, +50
2.a n+l n — ( n ) — 1 06 15
\'A S, +50 S, +50
Then (V,) is a geometric sequence of common ratio is 1.06 and first term V, = 110.
2.b | V,=110(1.06)"then S, =V, —50 =110 x (1.06)" — 50 1.5
2 Surt — Sn =110 x (1.06)"" = 110 x (1.06)" = 110(1.06)"(0.06) > 0. 1
: Then the sequence (S,) is strictly increasing.
Ss =110 x (1.06)° — 50 = 97.204813
3 The amount of money in Nabil’s account at the end of the year 2020 will be 97 204 1
813LL.
Si > 90 then 110 x (1.06)" — 50 > 90 then 110 x (1.06)" > 140 then (1.06)" > %
thenn>4.1 son =15 then Nabil will be able, for the first time, to buy this piece of
4 | land in 2020 1
OR
S, =88.8724 <90 < S5 and (S,) is strictly increasing so n = 5 then Nabil will be
able, for the first time, to buy this piece of land in 2020
Q.Iv Answers 8 pts
lim f(x) = lim (10x— 10)e™* = lim (10xe™* —10e™*)=0.
A-l X—+00 X—+00 X—+00 2
Then x'x is a horizontal asymptote to (C) at +co.
f'(x) = 10(—x+ 2)e7*
X 1 2 +0oo
A2 f'(x) + 0 - 2.5
1.35
fi  > \
® 1, 0
Y
1359
A3 " 15
0 5 3 5 3 & X
A4 | Area= [ f(x)dx = [F)]: = ~10(4e™* — 2¢7%) = 1.97 (unit)*. 1
B.1 | x=3, f(3)=0.995 then 995 objects.
B.2 |g(x)=1; ¢“*=1 then x =4 hence 4 000 000 LL.
B3 a is the equilibrium price in million LL then 3 635 000 LL. 5
2| o) = f(3.635) = 0.695 then 695 objects.
B.3.b | R(a) = af(a) =2,526325 in million LL then 2 526 325 LL. 1
fr(x) _ x%-2x
B.4.a E(X) =- E Ea— 1
E(x) = 1.5 then X - 2x = 1.5(x — 1) then x” — 3.5x + 1.5 =0 so x = 3 acc
B.4.b . 1
or x = 0.5 <2 rejected.
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I- (5 points)
Rami and Bassem are two clients of the same store.
One day, Rami bought 3 shirts and 2 ties and paid 130 000 LL.
While Bassem bought 2 shirts and 3 ties and paid 120 000 LL.
1) Calculate the price of one shirt and the price of one tie.
2) During a sale period, the store offers a 20% discount on the price of each shirt.
a) What is the price of one shirt after this discount?
b) Rami went to the store during the sale period and bought 5 shirts and n ties.

Calculate n knowing that he paid 200 000 LL.

II- (5 points)
A survey is done on a population formed of 40 men and 60 women about their usage of three

kinds of soaps A, B and C. The results are shown in the following table:

Soap A Soap B Soap C
Men 20 5 15
Women 15 20 25

A person is randomly selected from this population and interviewed :
Consider the following events :

A : « The interviewed person uses soap A »

B : « The interviewed person uses soap B »

M : « The interviewed person is a man ».

1) Calculate the following probabilities:
P(M); P(ANM); P(A/M);P(BUM)and P(E).

2) The interviewed person doesn’t use soap A. Calculate the probability that this person is a

man.
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III- (10 points)

Consider the function f defined over | — oo; 1] as:

2_
f(x)zw
x—1

Denote by (C) the representative curve of f in an orthonormal system (O ; i , 3)

)

2)

3)

4)

5)
6)
7)
8)

Determine linll f(x) and deduce an equation of an asymptote (d) to (C).

x <1

a) f(x) can be written in the form f(x)=4x+3+ M Calculate the real number m.

b) Determine lim f(x).

¢) Show that the line (D): y = 4x + 3 is an asymptote to (C).
4x(x—2)
(x-1)°

Copy and complete the following table of variations of f.

Prove that, for all x in ] — oo; 1[: f'(x) =

X |—x 0 1

f'(x) )

f (%)

Write an equation of the tangent (T) to (C) at the point with abscissa -1.
Draw (d), (D) and the curve (C).

Solve graphically: f (x)< —1.

Solve the equation: f(x) = 4x.
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QI Answer Key Note
1 the price of a shirt is x =30000 L.L )
the price of a tie y = 20000 L.L
5 The price of a shirt after the sold is 3000(1- 0.2) = 24000 L.L 1
a 1=
2
5(24000) + 20000 n = 20000 1
2b then n=4 1 2
QII Answer Key Note
1 P(H) =%= 04; P(ANH) =0.2; P(A/H) =%=0.5 )
P(BU H) = =222 =065 and P(B) = 0.75
20
2 P(H/A) = — 1
(H/A) = =
QIII Answer Key Note
lim f(x)=—0 (d):x=1
la | x—>1 1
x<1
2 —
f(x)=4x+3+ m__ 4 oxl then -3+m=1
2a x—1 X— 1
therefore m =4
Iim f(x)=- o 1
2b
- /2
2 151_100 [£(x)-ya]=0 1,
Py XG=2)
3 (x-1) 1
X |—o0 0 1
f'(x) + O -
4 1%
f (X) /__I. \
-0 -0
5 | f(-1)=-3 and f’(-1) = 3 the equation of the tangent (T) : y = 3x 1
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1
6 -
12
\
‘f“‘ \\
/ |
|
7 | x€]—o00 ;1] 1
4x* —x +1
f(X)=4X=—
8 x—1 1
X=—=
3
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I- (2 points)
In the table below, only one of the proposed answers to each question is correct. Write down the
number of each question and give, with justification, the answer corresponding to it.

Answers
N° Questions
a b c
If arg(z)=o+2km,(kell) and
=12 wh 0, th n m
1 Z—E,W ere z# 0, then an 4o Eﬂx E_OL

Z 1
argument of — 1is
z

If (u,) is an arithmetic sequence with

common difference d (d #0), and

a geometric

sequence with

an arithmetic

sequence with

a geometric

sequence with

X =

2
J‘ (arctanx) q

1+x*

(arctan x)’ +¢

2

2

(v,) is the sequence defined by: common common common

L ood . d :
v, =e" , then (v,) is ratio e difference e ratio d
0, —i0 T
If z=¢€" +e where 6| 0;—| , -
2 T — 0

3 2

then an argument of z is

arctan x)’ arctan x)’

4 g +c u +c

3
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I1- (2 points)

In the space referred to a direct orthonormal system (O;Y, iR E) , consider the two points A(1,0, 1)

and B(-1, 2, 0) and the two lines (L) and (D) with parametric equations:

x=2t-1 x=2
L):qy=t-1 (tell) and (D):xy=m-1 (mel).
z=-2t+3 Z=—-m

1) Write a Cartesian equation of the plane (P) passing through the two points A and B and
parallel to (D).

2) a- Verify that the line (L) lies in plane (P).
b- Show that (L) is perpendicular to (AB) at A.

3) Find the coordinates of the point C on (L) with negative abscissa so that AC=6.

4) Let M be a variable point on (D). Show that the volume of the tetrahedron MABC remains

constant as M varies on line (D).

I11I- (3 points)

. . oy — —\ T D J C
ABCD is a direct square with side 1 such that (AB , AD) = > [27]. !
Denote by I, J, E and F the midpoints of the segments [AC], [CD], F E
[IC] and [DI] respectively. I

Consider the direct plane similitude S that transforms A onto I'and ContoJ. 5

1) Verify that the ratio k of S is equal to g and find an angle a of S.

2) a- Show that S(B) =E.
b- Deduce the image of the square ABCD by S.
3) The plane is referred to the direct orthonormal system (A; AB ,rD) .
a- Determine the complex form of S.
b- Deduce the affix of W, the center of S.
4) Let (P) be the parabola with focus A and directrix (BC) and (P') be the image of (P) by S.

a- Show that D is on (P).
b- Specify the tangent to (P') at F.
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IV- (3 points)
An urn contains four black balls and 1 white ball.
A game runs in the following manner:
A fair die is rolled;
e If the die shows an odd number, then one white ball is added to the urn.
e If the die shows an even number, then one black ball is added to the urn.
After that, three balls are randomly and simultaneously selected from the urn.
Consider the following events:
O: "The die shows an odd number"
B: "The three selected balls are black".

1) Calculate the probabilities P(B / O) and P(B N O) , then verify that P(B) =0.35.

2) The three selected balls are black. What is the probability that the die shows an even number?

3) Denote by X the random variable equal to the number of white balls selected during this game.
a- Show that P(X =1)=0.55.
b- Determine the probability distribution of X.

4) Each of Sami and Karim played this game once. Let S be the random variable equal to the
total number of white balls obtained by both Sami and Karim.

Calculate P(S>1).

V- (3 points)
In the adjacent figure: B G (d)

e OFGB is a square with side \/5 , L
e Fis the midpoint of the segment [OH], i
e (d) is the perpendicular to (OF) at H,
e Ais the point on [OH] such that OA =2,
* H
e L is the point on [FG] such that FL =1. 0 Fooa
Consider the ellipse (E) with focus F, directrix (d) and passing
through B.
Part A

. . . 2
1) Verify that the eccentricity of (E) is e = % .

2) Show that A is a vertex of the ellipse (E).
3) Verify that O is the center of the ellipse (E) and that B is a vertex of (E).
Part B

The plane is referred to a direct orthonormal system (O; i ,3) , where 1= %ﬁ and F (\/5 , 0) .

Consider the point S(0, —1).

1) Write an equation of (E).

2) Verify that L is a point on the ellipse (E).

3) Draw (E).

4) Show that the line (LH) is tangent to (E) at L and that the line (SL) is the normal to (E) at L.

Page3/4
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VI- (7 points)
Part A

Consider the differential equation (E): y"+2y'+y=x+2.
Let y=z+x.
1) Form a differential equation (E,) satisfied by z.
2) Solve (E, ), then deduce the general solution of (E).
3) Determine the particular solution of (E) satisfying y(0)=-1and y'(0)=3.
Part B
Let fand g be two functions defined on R as f(x)=x+(x—1)e * and g(x)=1+(2-x)e ™.
Denote by (C) the representative curve of the function f in an orthonormal system (O; i ,]) .
1) a- Set up the table of variations of g . (The limits of g at — oo and at + o are not required).
b- Deduce that g(x)>0 for all x.

2) a- Determine lim f(x) and lim f(x).
X—>—00

X—>+00

b- Determine lim f®) . Interpret this result graphically.

X——0 X
3) Let (L) be the line with equation: y=x.

a- Study, according to the values of x, the relative positions of (L) and (C).
b- Show that the line (L) is an asymptote to (C) at +oo.

4) Verify that f'(x)=g(x) and set up the table of variations of .

5) Determine the coordinates of the point A on (C) where the tangent to (C) at A is parallel to (L).

6) Prove that the equation f(x)=0 has a unique root o and verify that 0.4 <o <0.5.
7) Draw (L) and (C).

8) The function f has an inverse function h. Denote by (C’) the representative curve of h.

Draw (C') in the same system as (C).
9) a- Determine I[x —f(x)]dx.
b- Consider the points E (0, —1) on (C) and F(-1, 0) on (C').

Calculate the area of the region bounded by (C), (C') and the segment [EF].
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Question I (4 points) Mark
1 arg(ij=arg(%):arg(i)—arg(£)=E+6 [27] b 1
z 2
2 | Vpee't =e" =gl =v e’ (v,) is a geometric sequence with common ratior=¢*  a 1
3 |arg(z)=arg(e’+e™ ) [2n |=arg(cosf )=0[27] ¢ 1
3
4 .[ (arctan x) J- (arctan X) .[ (arctan x)*(arctan x) 'dx = (arctan x)° +c ¢ 1
1+x7 3
Question II (4 points) Mark
1 | AM((ABAV)=0,thenx+2y+2z—3=0 1
2.a | (L)< (P). 0.5
2.b |V,-AB=0and A e (L). 0.5
AC? =36, gives 9(t — 1)* =36, then t=3 or t = —1
3) | For t =3 then x. =5 > 0 rejeted 1
For t =—1 then x.= —1 therefore C(-3,-2,5)
(D) // (P) and M belongs to (D), then d(M, (P)) is constant
A, B and C are fixed, then the area of ABC is constant
4) | Therefore, the volume V = é x d(M, (P)) X Areapgc is constant OR 1
Let M(2, m—1,—m) € (D).
AM. (ﬁ A A_C)) = —18, then V = 3 units of volume which is constant.
Question III (6 points) Mark
1 1 N — —
1) kzlzﬁ 2AP 2 and o= (AC;IJ):(IC;IJ):— 1
AC AC ADY2 4
‘— = kand (AB,IE) = a. But S(A) =, then S(B) = E OR
2.a ABC is direct and right isosceles at B. IEJ is also direct right isosceles at E. 1
But S(A) =TI and S(C) =1J, then S(B) =E
S(A) =1, S(B) = E, S(C) =J, then the image of the square ABCD is another square which is
2.b 0.5
IEJF.
7z’ =az +b; a= ke" =£eiZ :l+li; S(A)=T1and z =l+li therefore b= l+li )
4 4 4 2 2 2 2
3a L1 L1 1.5
Thusz'=| —+—1 |z+—+—1i
4 4 2 2
b 2 4
3b w= ——=—+— 0.5
I-a 5 5
4a | DA =DC, then D is on (P) 0.5
4b D € (P), then (DB) is the tangent to (P) at D since (DB) is the bisector of angle ADC. 1

S(DB) = (EF), then (EF) is the tangent to (P’) at F.
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Question IV (6 points) Mark
C, 1
PB/0)= FzO.Z and P(B N 0)=0.2 XEZO‘I
6
1) — 1 1.5
PBNO)=0.5x 520'25
P(B)=0.1 +0.25=0.35
2) P(6/B):P(OmB):P(B)—P(BmO):§ 1
P(B) P(B) 7
1 _C;xC, 1 _CixC
3. PX=1)=—-x—2"—"24+_x—53""1-055 1
a | PX=D= oy e
The possible values of X are 0, 1, and 2.
3.b 1.5
P(X=0)=035;PX=1)=055PX=2)=1-(PX=0)+P(X=1))=0.1
4 | P(S=21)=1-P(S<1)=1-[P(x=0)]" =1-(0.35)* =0.8775 1
Question V (6 points) Mark
__BF _ 2 _V2
Al e_d(B;(d))_zﬁ_ . 0.5
A2 d(%l;d)) = ;\EZ = 72 = e and A belongs to the focal axis (FH), then A is a vertex 1
. OF 2 c . . .
O belongs to the focal axis; A=, =5 and O, F and A are collinear in this sense
then O is the centre of (E).
A3 (OB) is perpendicular to (OA), then B belongs to the non focal axis; but 1
B € (E), then B is a vertex of (E).
ORe = EandAF =a—c=2—+/2give c = V2 = OF where O is a point on the focal axis
thus O is the center of (E)
B1 | X4¥ o 0.5
4 2
B.2 | L(V2;1) € (E) 0.5
® g
/OF\A
B.3 3 Ki} 3 1
. . -2
An equation of the tangent to (E) at Lisy = - x+ 2;
B.4 5 1.5
An equation of line (LH) is y = _TZ x + 2. Thus, (LH) is tangent to (E) at L
L € (LS) and aqs) X a@wm) = -1, then (SL) is the normal to (E) at L.
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Question VI (14 points) Mark
Al |y =2+1;y"=7";2"+22+2=0 (E)) 0.5
The characteristic equation F+2r+1=0;r=n=-1;
A.2 | Hence z = (c| +cox)e™ is the general solution of (E)); 1.5
z = (c; tcpx)e™ is the general solution of (E).
A3 | y(0)=-1givesc;=-1;y'(0)=3 givesc, =1 0.5
200 = T+Q2-x)e " e 3 i
B1a | 200= (-3 g - 0+ .
g(x) \ /
B.1b | The minimum value of g(x) is > 0 then g(x) > 0 for all x 1-¢” 0.5
B.2a | lim f(x)= (—00)+(—0)(+0) =—00; lim f(x)= lim (x+£X —ix) =00 1
X—»—00 X—>+00 X—>+00 e e
. f(x) . x+1 _ C e . .
B.2b | lim —= = lim (1+——e¢™") =1+ (1)(+®) = +o0 , Asymptotic direction according to y-axis 1
X——0 X X—>—00 X
dx)=fx)-x=(x-1)e "
B3.a 0(x)=0; (L) cuts (C) at point (1 ; 1) 1
T 18(x)>0;x>1 and (C)is above (L)
0(x)<0;x<1 and (C) is below (L)
B.3b | lim (f(x)—x)= lim (iX —ix) =0; (L)isanasymptote to C at (+). 0.5
X—>+00 X+ o e
f'x)=l+e —e*x-D=1+e*1-x+1)=1+Q2x)e =gx)>0
X — o0 + oo
B.4 f'(x) + 1
fof e
— 0
. 1
B.5 | f'(xa) = 1 gives xa = 2; hence, A(2;2+—) 0.5
e
Over IR, fis defined, continuous and strictly increasing, and f(x) changes signs (- to +), then
B.6 | the equation f(x) = 0 admits a unique solution a. 1
(0.4) =-0.002 <0, f(0.5) =0.196 > 0, then 0.4 < a <0.5
B.7 . 7 1
B.8 | (C) and (C') are symmetric with respect to y = x; see the figure 1
B.9a j (x—f(x))dx = j (1-x)e*dx =xe ™ +¢ 1
Ix1 I 1 2
B9b | A=—+2| (x—f(x))dx ==+=u’ 1
-+ 2, (= fedx =
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I- (4 points)
In the space referred to a direct orthonormal system (O;T,F,?) , consider the two points A(0, 1, 2) and
B(2, 0, 2) and the plane (P) with equation x +2y—2=0.
1) Verify that the two points A and B are in plane (P).

2) Show that the plane (Q) containing the line (AB) and perpendicular to plane (P) has an
equation z—2=0.

x=t+2
3) Let(L): yy=2t (teR) be the line perpendicular to plane (P) at B.
z=2

a- Show that (L) lies in plane (Q).
b- Let E be a point of (L) with y_ >0.
Determine the coordinates of the point E so that triangle ABE is right isosceles with vertex B.

c- Let 18,%,2} be the midpoint of [AE]. Consider in plane (Q) the circle (C) with center I and

passing through B. Write a system of parametric equations of the line (T) tangent to (C) at B.

II- (4 points)
The customer service department in a supermarket organizes a game to offer vouchers to its clients. For this
purpose, an urn is placed at the entrance of the supermarket. The urn contains:
e three red balls each holding the number 10 000
e two white balls each holding the number 30 000
e one black ball holding the number —10 000.
A client who wants to participate in the game selects, simultaneously and randomly, three balls from the urn.

Consider the following events:

A : " the three selected balls have the same color "
B : " the three selected balls have three different colors "
C : " only two of the three selected balls have the same color "
1) a- Calculate the probabilities P(A) and P(B).
b- Show that P(C) _13 .
20
2) A client who participates in the game receives a voucher whose value, in LL, is equal to the sum of
the numbers on the three selected balls.
Let X be the random variable equal to the value of the voucher received by the client.
a- Verify that the possible values of X are: 10 000, 30 000, 50 000 , 70 000.
7

b- Show that P(X =50 000)=—.

c- Show that P(X >35 000) = % .

d- Knowing that a client made purchases with a voucher whose value is greater than 35 000 LL,
calculate the probability that exactly one red ball is selected from the urn.
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III- (4 points)
The complex plane is referred to a direct orthonormal system (O; U, V). For all points M of the plane with
z—5i

affix z# 0 , we associate the point M' with affix z' such that z'=
Z

1) Write z in exponential form in the case where z'= % —%i.

2) Denote by E the point with affix z, =1.
=51
-
b- Calculate EM' when OM =5.
3) Suppose that z=x+1y and z'=x"+iy' with x,y,x' and y'being real numbers.

a- Verify that z'-1=

x> +y> =5y . 5x
———— and y'=

a- Show that x'= — -
X 4y X +y

b- Deduce that when M' moves on the line with equation y =x, M moves on a circle whose center
and radius are to be determined.

IV- (8 points)
Consider the function f defined on [ as f (x) =1-2¢* and denote by ( C) its representative curve in an

orthonormal system (O; i s 3) .

1) Determine lim f (X) and calculate f(-1).

2) a- Determine lim f ( x) and deduce an equation of the asymptote (d) to (C).

X—>+0

b- Show that (C) is below (d) forall x in [J .
3) The curve (C) intersects the x-axis at A and the y-axis at B. Find the coordinates of A and B.
4) a- Calculate f'(x) and set up the table of variations of f.

b- Draw (C) and (d).

5) a- Show that f has, on [ , an inverse function g.
b- Determine the domain of definition of g.

c- Verify that g(x) = 1n(2) - ln(l - X) .
6) Let (C') be the representative curve of g and let F be the point of (C") with abscissa 0.
a- Determine an equation of the tangent (T) to (C') at F.

b- Draw (C’) and (T) in the same system as that of (C).

7) Calculate the area of the region bounded by (C’), the x-axis and the y-axis.

| 261



OLsb JI ded= 83U

. - - s . w x h i) 8 )
Ll YV A alad) 5 e Aalad) 4 53 Balgdd) cililadial ‘E’J:\Jﬁijtﬁf \;)‘bs
YOVA g . : i

Ol 1 sl ) slaall agle 1p 2 Lan ) cililaia¥) 5l

Q.1 Answer key 4 pts
1 A€EP):(xa)*+2(yp)—2=0,2(00+2(1)-2=0,0=0 0.5
Similarly: BE (P) . )
5 A€E(Q)...etBE(Q)... 0.5
ng. np = (0)(1) +(0)(2) + (1)(0) = 0. )
3.a | (L)c(Q)since 2—-2=0, 0.5
3p | E(t+2:2t;2), AB =BE then V5 =+4t> +t* hence t=1ort=-1, 15
Therefore E (3 ;2 ;2)accepted. E (1;-2;2)rejected.
x=gm+2
2
. ) o= — 3+ 1= 1
A direction vector of (T)is: IBAN, = 51 - EJ . hence (T): {y = Em
3.c z=2 1
Another method:
ABE is right isosceles at B, so (BI) is perpendicular to (AE)
hence (T) // (AE) and passes in B.
Q.11 Answer key 4 pts
8 _ 1
1 e w 0.5
.a 1 1 1
_ Cixcixcr _ 3 0.5
P(B) = c3 10
P(C) =1 — P(A) — P(B) = g
Lb €3 xC3+C3xCh _ 13 0.5
ou P(C) = C:é = 20
2.a | 10000 (RRN); 30 000 (RRR or RBN); 50 000 (RRB or BBN); 70 000 (RBB) 0.5
C3 xC3+C3xCi
2.b | P(X =50 000) = P(RRB) + P(BBN) = = ZCJ; oL 0.5
6
2.c | P(X>35000) = P(X =50 000) + P(X =70 000) = —+ C3CX3C2 =~ == 1
cd xc3
P(RBB 3
2d | p(lred/x>35000)= —2BB) _ __C _3 0.5
P(X>35 000) 2 10
Q.III Answer key 4 pts
1 z= 5451 then exponential form of z is 5v2e's 0.5
z—5i 5i
24 | Z'—-1= —1=—= 0.5
Z Z
OM=5s0|z| =
5
2P M= -1 = | A-o=t 1
Z
, ., x+iy-5i x—iy x*+y?’-5y-5ix x?+y®*-5y . —5x
3a X +ly = (x+iy) % x—iy x2+y2  xZ4y? “x2+y2 1
2 2
_5 _
x'=y' then L S " therefore x* +y* — 5y + 5x = 0 hence M varies on
X2+y2 X2 +y2
3.b 5\/_ 1
a circle with center I(— —) and radius R =
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Q.1vV Answer key 8 pts
1 lim f(x) = —oo. f(-1)=1 - 2e. 0.5
X——00
2.a liTmf(x) =1 so y=1is a horizontal asymptote to (C). 0.5
2.b | f(x)—1=-2e <0 therefore (C)is below (d) 0.5
3 A(In2 ; 0) and B(0;-1) 0.5
f'(x)=2e*>0.
X —00 +o0
4a | ' - 1
 ? 1
) | __
(T)
(y=x)
4.b : : 1
2 3 4 X
5.a | f is continuous and strictly increasing over R. 0.5
5bp | Dg=]-0oo,1[ 0.5
1- _
y=f(x)=1-2e% ¢e*= Ty —x=In(Y), x = 1n(1%y) —1n2 — In(1 - y)
5.c Then g(x) =1In2 — In(1 —x). 1
Or flg(x) =x, 1 —2e*=x so0 — g(x) = 111[1'2") therefore g(x) = ln(1zj
- X
1
6.a | F(0;In2), g’(x)= T then g’(0)=1 so:(T):y=x+1In2 0.5
6.b | Figure. (C') and (C) are symmetric of each other w.r.t line y =x. 0.5
In2
|- j f(x)dx=—[x+2e 1" =[In2 + 2e"* ]+ [0 +2] )
0
A =1 —1In2 (sq units).
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