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B A C C A L A U R É A T  G É N É R A L  

 

SESSION 2017 
 

ÉCOLE INTERNATIONALE DE MANOSQUE 

SECTION INTERNATIONALE LANGUE ANGLAISE 

 

 

Série ES : SPECIALITÉ   –   coefficient : 7 

 

 

DURÉE DE L’ÉPREUVE :  3 heures 

Le candidat composera dans la langue de la section 

Les calculatrices électroniques de poche sont autorisées, 

conformément à la réglementation en vigueur. 

 

Le sujet est composé de 4 exercices indépendants. Le candidat doit traiter tous les exercices. 

Dans chaque exercice, le candidat peut admettre un résultat précédemment donné dans le texte pour aborder les 

questions suivantes, à condition de l’indiquer clairement sur la copie. 

Le candidat est invité à faire figurer sur la copie toute trace de recherche, même incomplète ou non fructueuse, qu’il 

aura développée. Il est rappelé que la qualité de la rédaction, la clarté et la précision des raisonnements entreront 

pour une part importante dans l’appréciation des copies. 

 

 

Avant de composer, le candidat s’assurera que le sujet comporte bien 6 pages  

numérotées de 1/6  à  6/6.  

 

 

 

 

 



17MAESSITER1  Page 2/6 
 

Exercise 1 (5 points)   For all candidates 

The three parts are independent. 

Results will be rounded to the nearest 0.0001. 

Part A 

A study on the French population over 18 regarding the driving licence shows that: 

 83.4 % hold a driving licence; 

 among them, 75 % learnt the traditional way. The others did accompanied driving (AD); 

 at the first session of the exam, the success rate is 55 % for those who learnt the traditional way and 

74 % for those who did AD. 

A person over 18 is randomly chosen. 

We denote the following events: 

 D: « the person is a driving licence holder» ; 

 D : « the person is not a driving licence holder» ; 

 T : « the person learnt the traditional way» ; 

 A : « the person did AD» ; 

 R : « the person got his licence on his first try» ; 

 R  the complementary event of R. 

 

1. Copy and complete the probability tree diagram below: 

 

 

For the rest of the exercise, we assume that the chosen person is a driving licence holder. We only 

consider the upper part of the tree diagram starting with D. 

2. Calculate the probability that the chosen person did AD and got his licence on his first try.  

3. Prove that the probability that the person got his licence on his first try is 0.5975. 

4. The chosen person says he got his licence on his first try. What is the probability that he did AD?  
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Part B 

The association « UFC-Que choisir » published in September 2016 a survey showing that the average cost 

(in €) of the driving licence is 1,800 €.  

An analysis of the results of this survey shows that the cost of the driving licence (taken in 2016) of a randomly 

chosen person can be modelled by a normally distributed variable C of expectation  = 1,800 and standard 

deviation σ = 110. 

1. What is the probability that the cost of the driving licence of the randomly chosen person is greater than 

2,000 euros? 

2. a. Give the value v (rounded to the unit) so that the probability P(C  v) equals 0.15. 

b. Interpret the result.  

 

Part C 

A large national network of driving schools states that 65% of their candidates get their licence on their first 

try.  

A survey is realised over a sample of 600 candidates of this network, randomly and independently chosen. 

Among them, 372 got their licence on their first try. 

According to the results of the survey, can we doubt the statement of the driving schools network? Justify 

your answer. 

 

Exercise 2 (3 points)   For all candidates 

According to the law of energy transition voted in 2015, the French government set the target to reduce by 

40 % the greenhouse gases before 2030, compared to the volume of the emissions in 1990.  

The table below gives the volumes of the emissions of CO2 (in millions of tons) due to energy, for the years 

1990, 2011 and 2012. 

Year 1990 2011 2012 

Emissions of CO2 (in Mt), 

due to energy, in France  
373.8 351.2 340.5 

Source: SOeS - bilan de l’énergie 2012. 
 

1. Calculate the volume of the emissions of CO2 that should be reached in 2030 in order to respect the law. 

2. Is it right to say that: « To reach the goal of 40 % of reduction required by the law, the annual average 

must be of about 1.27 % between 1990 and 2030 »? Justify your answer.  

3. a. Calculate the evolution rate of the emissions of CO2 between 2011 and 2012, using the data of the 

table. We will give an answer in percent rounded to the nearest 0.01 %. 

b. If this evolution rate remains constant, from 2012, in what year will the target « to reduce the 

greenhouse gases by 40 % before 2030, compared to the volume of the emissions in 1990 » be 

reached? Write down the detailed calculations. 

c. For the CO2 emissions, due to energy, does the 2030 target seem reasonable?  
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Exercise 3 (5 points):   For candidates ES who followed the speciality course 

A five-stars camp-site site has two types of accommodation: Spa cottages situated close to the spa 

balneotherapy centre and Solarium cottages situated close to the sea.  

The owner of the camp-site site noticed that among his regular clients, on a given year, 30% of those who 

booked a Spa cottage chose a Solarium cottage the following year. 20% of those who booked a Solarium 

cottage chose a Spa cottage the following year. 

In 2016, 55% of regular clients chose a Spa cottage. 

For the rest of the exercise, n is a whole number.  

A regular client is randomly chosen. We denote: 

 nb  the probability that he books a Spa cottage on the year 2016 n ; 

 ns  the probability that he books a Solarium cottage the year 2016 n .  

Let  n n nP b s  be the probability state corresponding to the year 2016 n . Therefore b0 = 0.55. 

1. a. Represent the situation by a probability graph of vertices B and S, where B is the state: « the client 

books a Spa cottage » and S the state: « the client books a Solarium cottage ». 

b. Write the transition matrix M associated to this graph. The order of the vertices is B then S. 

c. Give the values of b and s so that the matrix  P = (b   s) represents the stable state of the graph. The 

calculations will be detailed. 

2. a. Prove that for any whole number n, we have bn + 1 = 0.5bn + 0.2. 

b. Conjecture the variations of the sequence (bn). 

c. Copy and complete lines (3) and (4) of the following algorithm so that it displays the lowest non-zero 

whole number n so that bn ≤ 0.401. 

(1) Initialisation:  Assign to N the value 0 

(2)    Assign to B the value 0.55 

(3) Processing: While ……………. 

(4)    Assign to B the value ………... 

(5)   Assign to N the value N + 1 

(6)   End While 

(7) Output:   Display N 

d. What is the output value of the algorithm? How can you interpret it? 

3. Let (vn) be the sequence defined for any whole number n by vn = bn – 0.4 .  

a. Show that (vn) is a geometric sequence. Give its first term and its common ratio. 

b. Deduce the expression of nv  in terms of n then justify that bn = 0.4 + 0.15  0.5n. 

c. Give the limit of the sequence (bn). 

d. How can we interpret this result?  
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Exercise 4 (7 points)   For all candidates 

In a laboratory, scientists study the propagation of a fire inside an aluminium structure. Under given 

predetermined conditions (source of ignition, combustible and fuel), the easiest way to model a fire is to study 

the evolution of the gas temperature with a sensor device, in terms of time.  

 

According to a study, a function f models the evolution of the temperature during the first hour.  

The function f is defined on the domain [0l;l60] by f (t) = 5t 2 e -0.05t  where t represents the time (in minutes) 

elapsed since the beginning of the fire and  f (t) the gases temperature in °C (degrees Celsius). 

The function f is differentiable twice on the domain [0l;l60] and has antiderivatives on this interval. 

The graph of f, Cf, is given below. The points E, F and G belong to the graph Cf. The abscissa of F is tF = 18. 

The function reaches its maximum at abscissa tE = 40 of the point E.  

The tangent line to Cf at point F has been sketched. 

 

 

 

Part A: using the graph 

For each of the following statements, say whether they are true or false. Justify your answer. A non-justified 

answer will be ignored. 

  

Proposition 1: The equation of the tangent to Cf at point E is y = 0. 

 

Proposition 2: The point F is an inflexion point of the graph Cf . 

 

Proposition 3: We have: 13,200 ≤ ∫ 𝑓(𝑡)𝑑𝑡
40

18
 ≤ 24,200   
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For the rest of the exercise, times and temperatures will be rounded to the unit.  

 

Part B : Study of the function f 

1. a. Prove that, for any real number of the domain [0l;l60], the expression of the derivative  f ’ is: 

f ’ (t) = (-0.25t 2 + 10t) e -0.05t. 

b. Study the sign of  f ’ (t) on the domain [0l;l60]. Deduce the complete variation table of  f on the 

domain [0l;l60]. Values will be rounded to the unit. 

2. a. Prove that the equation f (t) = 660 has a unique solution α on the domain [0l;l60]. 

b. Give the closest integer to α.  

3. We assume that f ’’ (t) = (0.0125t2 – t + 10) e -0.05t where  f ’’ is the derivative of  f ’ . Determine the 

interval on which the function  f is convex. 

4. Let F be the function defined on [0 ; 60] by F(t) = 5 e -0.05t (-20t2 – 800t – 16,000). We assume that F is 

an antiderivative of  f on the domain [0 ; 60].  

Give a rounded value to the nearest area unit of the area A between the graph Cf, the x-axis and the lines 

of equation t = tF and t = tE. 

 

Part C: Interpreting the results 

 

1. There are three phases in the fire: an initial phase where the temperature increases more and more 

rapidly, an intermediate phase where the temperature continues to increase but more and more slowly 

and the extinction phase in which the temperature gradually decreases. Give the time intervals associated 

to each of these three phases.  

2. The melting temperature of aluminium is 660°C. What is the average temperature read between the time 

when the aluminium melts and the time when the temperature reaches its highest level?  

 


