
Mathematical Statistics

1. Tests - test for mean

a) Results of a certain test (given as a number of points scored out of a 100)
has normal distribution with mean µ = 70 and standard deviation σ, which is
unknown. This year someone suggested that results were worse than usual. A
sample of 50 people who wrote the test this year was drawn, and sample mean
was calculated as x̄ = 67, 2. Sample standard deviation was calculated as ŝ = 6.
For significance level α = 5% verify hypothesis that results were lower this year.

b) How would the calculation change if the sample size was 10 (without any
other change to data given)?

2. Tests - test for population proportion

A university claims that it admits the same number of men and women. In
a random sample of 500 students there were 267 men. Verify uni’s claim at
significance level α = 1%.

3. Tests - test for variance

Sample variance in a sample of 8 units is equal to 15. Verify hypothesis that
the population variance is greater than 10 at significance level α = 5%.
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4. Tests - test for two means

a) It is said that lions in region A are heavier than lions in region B. In both
regions random samples of lions were taken with the following results: in region
A 60 lions were measured, with sample mean x̄ = 120 kg and standard deviation
s = 15 kg; in region B 70 lions were measured, with sample mean x̄ = 117 kg
and standard deviation s = 18 kg. For α = 5% verify hypothesis that lions in
region A are heavier.

b) How would the calculation change if the samples consisted of 10 lions in
region A and 15 lions in region B (without any other change to data given,
you can assume weights follow normal distribution and population standard
deviations are equal)?

5. Tests - test for two population proportions

In a certain town samples of 200 men and 150 women were drawn in order
to carry out a survey about hobbies. 60 men and 75 women indicated cooking
as their hobby. For α = 10% verify hypothesis that fewer men are interested in
cooking than women.

6. Test for two variances

Rats in a lab were investigated and their weight recorded. In population one
sample of 11 rats had a standard deviation of weight ŝ1 = 0.52, while sample of
14 rats from second population had a standard deviation of weight ŝ2 = 0, 45.
For α = 5% verify hypothesis that variance for the first population is bigger.
You can assume weights follow normal distribution.

7. Repeat exercise 1a) and 2 by calculating p-value.
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