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Mohamed Boudiaf University - M’sila University Year : 2025/2026
Faculty of Technology 19/01/2026 (8h30-10h30)
Department of Electrical Engineering Duration : 2h

Module : Probability and Statistics

| Final Exam |

Course Questions(4 marks)
Let €2 be a sample space and P a probability an €.

a) State the axioms of probability.
b) Let A, B C Q. Show that : P (BN A) = P(B)— P(AN B)
Exercise n°l : (08 marks)
The table below shows the voltage V,(t) during the discharge of an RC' circuit

Time ¢ (s) 0 1 2 3 4 5 6
Voltage V.(f) (V) | 12.00 | 9.30 | 7.40 | 6.10 | 5.20 | 4.50 | 3.61

a) Draw the scatter plot (¢, V.) in an orthogonal frame :
Horizontal axis : 1cm — 0.5s . Vertical axis : 1cm — 1V.

b) Is the relationship between V, and ¢ linear ?

c) Let Z = LnV.. Complete the table, rounding your results to 3 decimal places :

Timet(s) [0 1] 23456
Z =1n(V.)

d) Find the equation of the regression line from z to ¢, using the method of least squares.

e) Deduce the equation of V. in terms of ¢.
f) Estimate the voltage V. when t = 7 s.
Exercise n°2 (5 marks)

The time to failure 7" (in thousands of hours) of a specific electronic component is a conti-
nuous random variable with the following probability density function (PDF) :

k4t —t?) if0o<t<4
fey = K= |
0 otherwise

1. Find the value of the constant k such that f(t) is a valid probability density function.
2. Determine the expression of the Cumulative Distribution Function (CDF), F(t).

3. Calculate the probability P(1 < T < 3).

4. Calculate the mean lifetime of the component E(T).

Exercise n°3 : (3 marks)

A survey conducted by the maintenance department on electric motor failures during
the year 2025 shows the following information : 45% of motors experience Overheating
(H), 18% of motors have Insulation Failure (I) and 10% of motors experience both
overheating and insulation failure.

Express the percentage of motors :

1. Experiencing overheating or insulation failure.

2. Not experiencing insulation failure.

3. Experiencing neither of these two failures (working efficiently).
4. Experiencing overheating, but without insulation failure.

Good luck



