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Answer the following questions.
Question | (4 pts)

The adjacent document shows two phases,
A and B, of the division of an animal cell.
a- Pick out the chromosomal number

of this cell.
b- Name each of the phases

A and B. Justify the answer.
c- What is the type of division shown?

Justify the answer.

Question 11 (5 Y% pts)

The document below reveals the exchange of oxygen between the blood and a
pulmonary alveolus on one hand and between the blood and a cell on the other hand.

a- Pick out from the document:
1- The blood constituents, which ensure the transport of oxygen.
2- The forms by which oxygen is transported.
3- The direction of the passage of oxygen at the level of the alveolus and at the level
of the cell.
b- What will the color of the blood be at the two levels? Justify the answer.




Question 111 (4pts)

Color blindness is a defect in the vision of colors. This defect is more frequent in
males than in females.
The gene responsible for the vision of colors is located on the X chromosome and
exists in two alleles. The allele N is responsible for normal vision, and the allele c is
responsible for color blindness, which is not expressed in the presence of the allele N.

a- Schematize the sex chromosomes:
1- of a man with normal vision.
2- of a man with color blindness.
3- of a woman with normal vision.
4- of a woman with color blindness.
b- Make the necessary factorial analysis, in the different cases, to determine the
phenotypic percentages of the descendants of a couple with normal vision.

Question 1V ( 6 % pts)

The table below summarizes the experimental setup of a series of experiments done in
the laboratory. All the tubes are placed at a favorable temperature of 37°C, in a
convenient medium of pH = 8, and for a sufficient time of 60 minutes for proteins

and 20 minutes for starch paste.

Tubes Tube A Tube B Tube C Tube D

Contents

Beginning of the | Proteins Starch paste Proteins Starch paste

experiment Water Water Water Water
Trypsin Amylase Amylase Trypsin

End of the Amino acids Maltose Proteins Starch paste

experiment Water Water Water Water
Trypsin Amylase Amylase Trypsin

a- Construct a table showing the different experimental conditions for each tube.

b- In which tubes does chemical transformation take place? Justify the answer by
referring to the table.

c- What property of enzyme activity is revealed in these experiments?

d- "An enzyme remains unchanged during a chemical transformation”. Justify
this statement by referring to the table.




Answer Key

Life and Earth Sciences
2" session, 2004
Question | (4pts)

a- 4 chromosomes. (1pt)

b- A: Prophase. (¥2pt) The chromosomes are of 2 chromatids each, the
nuclear membrane disappeared, the presence of the two asters. (¥ pt)
B : Telophase. (% pt) The constriction divides the cell into two daughter
cells. (Y2 pt)

c- Mitosis or conformed division or equational division (Y2 pt). The daughter cells
have the same number of chromosomes as the mother cell. (% pt)

Question 11 (5 ¥ pts)

a- 1- The plasma (%2 pt) and hemoglobin. (%2 pt)
2- Oy dissolved in the plasma (%2 pt) and oxyhemoglobin. (%2 pt)
3- At the level of the alveolus; oxygen passes from the alveolus, a medium
rich in O, towards the blood, a medium poor in O,. (1pt)
At the level of the cell: oxygen passes from the blood, a medium rich in O,
into the cell, a medium poor in O, (1pt)
b- At the level of the alveolus, the color of the blood becomes bright red (V4 pt)
because it is enriched in O,. (% pt)
At the level of the cell, the color of the blood becomes dark red (¥4 pt) because
it is impoverished in O,. (%2 pt)

Question 111 (4pts)

a- (2pts)
A A NN NN N N
| N | c N MM N NMM ¢ cM Mec

ﬂ ﬂ Or
\ V VAV U \/ VY
XY XY XX XX X X

1- Swith normal 2- Jcolor blind 3- Qwith normal 4- Qcolor blind
vision vision
b- 1" case : (1pt)
J
XNy X XNxN
v 50% X" 50% Y 100% XM
Phenotypic percentages
3 50% X" 50% Y 100% [N] or 100% & [N]
Q 100% 9 [N]

100% XN | 50% X"XN | 500 XNY




2" case : (1pt)

3 ?
XNy X XNX©
50% XN 50% Y 50% XN 50% X°

Phenotypic percentages

3 50% X" 50% Y 75% [N] or50% & [N]

Q 25% [c] 50% & [c]
50% XN | 250%6XVXN | 25% XNY 100% @ [N]

50% X° | 25% X"X° | 250 X°Y

Question 1V (6 ¥ pts)

a- (3pts)

Experimental conditions Tube A Tube B Tube C Tube D
Substrate Proteins Starch paste | Proteins Starch paste
Water + + + +
Enzyme Trypsin Amylase Amylase Trypsin
Temperature=37°C + + + +
pH=8 + + + +
Time 60 min 20 min 20 min 60 min

(+) : presence
Table showing the different experimental conditions of the four tubes

b- Tubes A (¥ pt) and B ( ¥ pt) because at the end of the experiments the
proteins are transformed into amino acids in tube A ( % pt) and the starch paste
is transformed into maltose in tube B. ( % pt)

c- Anenzyme is specific in action. (¥ pt)

d- At the end of the experiment, we find that the enzymes in tubes A and B did not

change.(1pt)

Bareme 2¢Me session 2004
Sciences de la vie et de la terre

Question | (4pts)

d- 4 chromosomes. (1pt)
b- A: Prophase (% pt) Leschromosomes sonta 2 chromatides chacun, la
membrane nucléaire a disparu, la présence de deux asters. ( %2 pt)
B : Télophase (% pt) Un étranglement divise la cellule en deux cellules-filles.

4




(V2 pt)
c- Mitose ou division conforme ou division équationnelle ( % pt) car les
cellules-filles ont le méme nombre de chromosomes que celui de la cellule-mere.

(Y2 pt)

Question 11 (5 % pts)

c- 1- Le plasma (%2 pt) et I’hémoglobine (V% pt)
2- O, dissous dans le plasma (¥2 pt) et oxyhémoglobine (%2 pt)
Au niveau de ’alvéole : le dioxygene passe de 1’alvéole, milieu riche en O,
vers le sang,
milieu pauvre en O,. (1pt)
Au niveau de la cellule : le dioxygeéne passe du sang, milieu riche en O,
vers la cellule, milieu pauvre en O, (1pt)

d- Auniveau de I’alvéole, la couleur du sang devient rouge clair ( ¥ pt) car il
s’enrichit en dioxygene ( %2 pt)
Au niveau de la cellule, la couleur du sang devient rouge sombre(¥a pt) car il
s’appauvrit en dioxygéne ( ¥z pt)

Question 111 (4pts)

c- (2pts)

1. & avision normale 2. J&daltonien 3. Qavision normale 4,
Qdaltonnienne

d- 1* cas: (1pt)
3 N
XNy x XNxN
y 50% X" 50% Y 100% XM
Pourcentages phénotypiques
3 50% X" 50% Y 100% [N] ou 100% & [N]
Q 100% 9 [N]

100% XN | 500 XN | 5006 XY




50% XN 50% Y

50% XN50% X°

Pourcentages phénotypigues

3 50% X" 50% Y 75% [N] ou50% J& [N]
Q 25% [d] 50% & [d]
50% X" | 25%X"X" | 25% X“Y 100% @ [N]
50% X° | 25% X"X“ | 259% XY
Question 1V (6% pts)
a- (3pts)
Conditions Tube A Tube B Tube C Tube D
expérimentales
Substrat Protéines Empois Protéines Empois
d’amidon d’amidon
Eau + + + +
Enzyme Trypsine Amylase Amylase Trypsine
Température = 37°C + + + +
pH=8 + + + +
Durée 60min 20min 20min 60min

(+) : présence
Tableau montrant les différentes conditions expérimentales des 4 tubes

b- Tubes A( Y4 pt) et B( ¥ pt) car en fin d’expériences, les protéines ont été
transformées en acides

aminés dans le tube A ( % pt) et I’empois d’amidon a été transformé en maltose

dans
le tube B. (% pt)
c- L’enzyme est spécifique. (% pt)

d- En fin d’expériences, on retrouve les enzymes dans les tubes A et Bou il y aeu

transformation.(1pt)
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