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Write the number of your group on your exam sheet. This exam is composed of 3 independent exercises.
Each function must be written in Python, you should give the utilization constraints for each function (1 point). The
complete documentation and doctests is asked, only for the question 4 of exercise 2 and question 1 of exercise 3.

Exercice 1 Code understanding (5 pts)
For each of the following instructions or sequences of instructions, write what will be displayed on the screen,
or write “error” if you think that it gives an error (explain the reason for this error).

1. n=121231446673253135466736253
print(n % 7 <= 6)

2. print("999" == 3 * "9")
3. print("5", '+', "7")
4. print(-11---11)
5. x = 1

y = 2
z = y
y = x
x = z
print(x, y, z)

6. z = 0
print(z < 0 or z != 1)

7. print(len("Info") >= len("Math" - "Chimie"))
8. u = 13 > 14

print(u or not u)
9. test = 0

if test >= 0:
test = test - 2

if test < 0:
test = test + 3

print(test)
10. a = 2

b = 2
print((a+b)**2)

Exercice 2 Dew point (11 points)
According to Wikipedia, in thermodynamics, the dew point is a temperature characterizing the humidity in
a gas. We can calculate approximately the dew point p by the formula of Magnus :

p =
b α(t, h)

a− α(t, h)
with α(t, h) =

at

b+ t
+ln(h) and


t is the temperature measured : 0 < t < 60◦C
h is the relative humidity : 0.01 < h < 1
a = 17.27
b = 237.7◦C

For example, for t = 25◦C, h = 0.4 and a precision of 2 decimals we obtain p ≈ 10.45◦C.
Likewise, for t = 10◦C and h = 0.7 we obtain p ≈ 4.78◦C.

The Python function log from module math calculates the natural logarithm.

Question 1 (0.5 pt) Which instruction should be included in the code to use log function ?

The Python function round is documented as : Round a number to a given precision in decimal digits.
>>> round(14.4769, 1)
14.5

>>> round(10.4562, 3)
10.456

Question 2 (1 pt) What does Python round(f, n) calculate ?

Question 3 (1 pt) Define a function alpha taking as parameters a temperature t and a relative humidity h and
returning α(t, h).
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Question 4 (3 pts) Define a function dew_point that takes as parameters the measured temperature and the relative
humidity and that calculates the approximate dew point with a precision of 2 decimals. Give also the docstring and
doctests of this function.

We remind that the function randint randomly generates an integer between 2 included int boundaries.
>>> randint(5, 20)
9

>>> randint(2, 4)
2

Question 5 (2 pts) We suppose that randint is imported. Give a suite of instructions that generates randomly a
temperature comprised between 20 and 30◦C and a humidity in % between 50 and 70 (to divide by 100 to obtain a
relative humidity), and that displays on the screen a sentence indicating the dew point with the following format :
The dew point for t = 25C and h = 60% is 16.68C

During a practical session (of thermodynamic), the students must measure experimentally the dew point
and the ambient temperature. Their teacher says that approximately each measure association (dew point,
temperature) is consistent if it satisfies at least one of the following constraints :

• 5.5 ≤ p ≤ 10.5 ; 20 ≤ t ≤ 25
• 10.4 ≤ p ≤ 15 ; 25 ≤ t ≤ 30

Question 6 (1.5 pts) Define a predicate coherent_measures that takes as parameters a dew point and a
temperature and that returns True if these measures are coherent, False otherwise.

>>> coherent_measures(6, 22)
True

>>> coherent_measures(3, 27)
False

To rate the practical session on 5 points, the teacher chooses 3 measure associations (dew point, tempe-
rature in centigrade degrees), by student. He rates as :

• 3 coherent measures give 5 points
• 2 coherent measures give 3 points
• 1 coherent measure give 1 point
• 0 coherent measure give 0 point

Question 7 (2 pts) Define a function rate that takes as parameters 3 values of dew points followed by 3 values
of ambient temperature that are respectively associated, and that returns the rate (number of points) given by the
teacher. In the left example below, the first association is p = 6 and t = 22, the second is p = 6 and t = 13 and
the third is p = 3 and t = 27. Only the first association is coherent.

>>> rate(6, 6, 3, 22, 13, 27)
1

>>> rate(8.5, 12.8, 10.45, 21.2, 26.7, 28.9)
5

Exercice 3 Internet time (3 points)
According to Wikipedia, Internet Time is an alternative system to measure time, introduced in 1998 by a
Swiss watchmaker. One of the main objectives of this concept was to simplify the way of locating itself over
time for people using different time zones, abolishing precisely any notion of time zone.

In order to avoid confusions with the traditional system and to get rid of it completely, the Internet time
also requires an alternative way of cutting the day : the decimal time. In this system, the usual subdivisions
(hour, minute, second) are replaced by a single unit called .beat.

Like the decimal minutes introduced in France during the Revolution, the .beats are in the amount of
1 000 per day of 24 hours and therefore each equivalent to 86.4 seconds, or 1 minute and 26.4 seconds.

Question 1 (3 pts) Define and document a function in_dot_beat that takes as parameters two integers h, m
and one float s representing a duration in hours, minutes, seconds and which returns the number of corresponding
.beat.
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