
Mathematical statistics 

Exercise set 1 

1. We roll a dice twice. 

a) Write down the sample space for this experiment. 

b) Random variable X is defined as the difference of the two results (In absolute value). Write down 

probability mass function for X and calculate E(X). 

 

2. An HR representative is carrying out job interviews.  Number of interviews carried out within one 

hour is a random variable X with the following probability distribution: 

Number 
of 
interviews 
X = xi 

1 2 3 4 5 6 

P(X = xi ) 0,03 0,12 0,28 0,33 0,16 0,08 

 

a) calculate the expected value and standard deviation of number of interviews carried out within 

one hour 

b) calculate the probability that the representative will carry out between 3 and 5 interviews 

(inclusive) within one hour. 

 

3.  An urn contains white and red balls. The  proportion of red balls is 20%. We draw at random 10 

balls. Assuming that the number of red balls follows Binomial distribution, calculate: 

a) expected value 

b) variance and standard deviation 

 

4. Weight of a certain product is a random variable following a normal distribution with µ = 50 kg and 

σ= 3 kg. Calculate probability that the product will weigh: 

a) less than 55 kg 

b) more than 56 kg 

c) more than 48 kg 

 d) between 52 and 55 kg 

 



5.  Waiting time in a certain office is a random variable following a normal distribution with µ = 20 

min and σ = 4 min. Calculate probability that the waiting time will be: 

a) over 30 min 

b) under 15 min 

c) between 15 and 25 min. 

 

6. A bottling machine can be regulated so that it discharges an average of μ ounces per bottle. It has 

been observed that the amount of fill dispensed by the machine is normally distributed with σ = 1,0 

ounce. Suppose that we plan to select a random sample of n = 10 bottles and measure the amount of 

fill in each bottle. If these ten observations are used to calculate �̂�2 , it might be useful to specify an 

interval of values that will include �̂�2  with a high probability. 

Find numbers 𝑏1 and 𝑏2 such that: 

𝑃(𝑏1 ≤ �̂�2 ≤ 𝑏2) = 90% 

 

7. In a certain company salaries are normally distributed with mean μ = $1000 and standard 

deviation σ = $100. We take a random sample of 5 employees. We want to specify an interval that 

will include sample mean with high probability. Find numbers 𝑏1 and 𝑏2 such that: 

𝑃(𝑏1 ≤ �̅� ≤ 𝑏2) = 95% 

 

8. Repeat exercise 7, however, this time standard deviation σ is unknown. Instead we use standard 

deviation calculated from the sample, �̂� = $100. How will the answer change? 

 


