
Mathematical statistics 

Exercise set 6 

 

1.  Average weight of a  gymnast in country X is 50.5 kg. In one region a sample of 300 gymnasts was 

drawn and average sample weight was calculated to be 52.7 kg, with sample standard deviation 

equal to 11.4 kg. Assuming that weight has normal distribution verify hypothesis that average weight 

in that region was equal to average weight in country X, against alternative hypothesis that average 

weight in the region was higher. α = 0.01. 

2. Lung capacity for people who regularly do sport has normal distribution with standard deviation σ1 

= 440 cm3, and for people who don't regularly do sport it has normal distribution with σ2 = 620 cm3. A 

sample was drawn from each population: 20 people who regularly do sport had average lung 

capacity of  4080 cm3, and 15 people who don't regularly do sport had average lung capacity of 3610 

cm3. For α = 5% verify hypothesis that regular sports change lung capacity. 

3. Firms A and B operate in the same business area. It is said that employees of A receive lower 

salaries than employees of B working in the same positions. A sample of 200 employees of A was 

chosen and average sample salary was calculated to be 2250 zl, with sample standard deviation 

equal to 450 zl. A sample of 150 employees of B was chosen and  average sample salary was 

calculated to be 2350 zl, with sample standard deviation equal to 600 zl. For α = 5% verify hypothesis 

that average salary in A is lower. 

4. Reaction time in drivers after they had 100g of vodka to drink was investigated. Results (in 

seconds) for 10 drivers who did not drink vodka were as follows: average reaction time 0.11, 

standard deviation 0.3. Results for 8 drivers who drank vodka: average reaction time 0.29, standard 

deviation 0.2. For α = 10% verify hypothesis that vodka increases reaction time.  You can assume 

reaction time has normal distribution, and variances of the two populations are equal. 

5. Samples of patients from two regions were chosen to investigate whether the risk of getting 

certain illness is the same in both regions. In region X, in a sample of 1200 people, 40 cases of illness 

were found. In region Y, among 1500 people in the sample, 100 were ill.  For α = 5% verify hypothesis 

that different proportion of people gets ill in both regions. 

6. During new drug tests 400 people were given new treatment and 325 of them recovered. Second 

group of 250 people was treated with a traditional drug and 180 of them recovered. For α = 5% verify 

hypothesis that new drug causes higher percentage of recoveries. 

7. An investigation of results of a maths test in two schools was performed. In school A for 41 
students standard deviation of points scored on the test was calculated as 12. In school B for 51 
students standard deviation was 5. For α = 10% verify hypothesis that variances in both schools are 
the different.  Assume results follow normal distribution. 
 

 

 



8. The following hypotheses are being investigated: 
H0 : p = 0.9 
H1 : p ≠ 0.9 
Test statistic was calculated as z = 1.41. Find p-value. 
 

9. Mean value of sweets in a package is 15, with known standard deviation σ = 2. Twenty packets 
were chosen at random, mean number of sweets was calculated as 16. 
 
a) Verify hypothesis that mean number of sweets is not 15 at 5% significance level 
 
b) Find p-value. 
 


