Abbas Lagrour University - Khenchela
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2nd Semester of the 2024/2025 university year
first year students
model answer for the exam in statistics 2(section A& B)

Exercise 1 :
From a group of 10 students, how many ways can you choose 3 to from a team ?
Solution :

This is a combinations problem because the order in which we choose the students
does not matter.

Formula for combinations:

n!
Cfl = m =120 ways

Where:
« n=10 (total students)

o x=3 (students to choose)

Exercise 2 :
How many ways you arrange the letters of the word « LEVEL » ?

Solution :

To find how many ways we can arrange the letters of the word ""LEVEL", we use the
formula for permutations of a multiset, since some letters repeat.

Step 1: Count the letters
The word LEVEL has 5 letters:
e L appears 2 times

e E appears 2 times
e V appears 1 time

Step 2: Use the formula for permutations with repeated elements:
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Where:

« n=5 (total letters)

o nl=2forL
o n2=2forE
« n3=1forV
n!
P = = 30 unique arrangement
n,!in,! ng!

Exercise 3 :

Let X be a continuous random variabale with probability density function f, given
by :

{f(x)=2x; 0<x<1
0; otherwise

Required :
1 — prove that f, is a probability density function .

2- calculate the probability : P (—% <x< %) .

3- determine the distribution function F, .

4- draw the graph of the probability density function f, .

5- calculate the mean , the variance and the standard deviation of X.
Solution :

1 — Prove that f(x)f(x)f(x) is a probability density function (PDF)

To be a valid PDF, two conditions must hold:

1. f(x)=0 for all x:
— Clearly, 2x>0 , for x€[0,1]

2. The total area under the curve must be 1:

[S2f0) =1=[) 2x = 1=2x]} = 1

So, f(x) is a valid probability density function.
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2 — Calculate the probability : P (—% <x< %)
Since f(x)= outside the interval [0, 1], we calculate:

1/2

j 2xdn = 1|4

0

3 — Determine the cumulative distribution function (CDF), F(x)

The cumulative distribution function is:

0,x<0
Fx)={x%2,0<x<1
1,x>1

4 — Graph of the PDF f(x)=2xf(x) = 2xf(x)=2x
This is a straight line from:

o f(0)=0

e tof(1)=2
Defined only on the interval [0,1].

5 — Compute the mean, variance, and standard deviation of XXX

- Mean E(X)= fol x2xdn = 2\3
-Variance:
Var(X)=E(X2)-[E(X)]?

-Standard Deviation:

o=\ /v(x)
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