Theory

We have to decide at alpha=0.05 significance level if the concentration of a solution is equal to 0,1 mg/l.

When do we commit an error of first kind in this example? How large is its probability?
When do we commit an error of second kind in this example?

Is it possible to commit error of first kind and error of second kind at the same time? Why?
Is it possible that we neither commit error of first kind nor error of second time at the same time? Why?

Calculation
1. The concentration of a sample was analysed in two different laboratories. The sample was divided into 5-5 different parts in each laboratories, and the analysis was done for each. The results:

	
	1
	2
	3
	4
	5

	laboratory A
	125.3
	125.1
	128.6
	125.3
	126.0

	laboratory B
	125.7
	125.6
	128.7
	125.9
	126.6


Do the laboratories differ at alpha=10% significance level?

2. The weight of a coffee pack should be 200g. The factory is suspected of filling less coffee into the packs. In order to prove this complain the weight of 10 packs are measured. The average weight was 195 g, the sample standard deviation 8.2 g.  Can you prove the claim at 5% significance level? 
3. The results of four measurements are: 2.35, 2.45, 2.40, 2.41. The variance of the measurement supposed to be 0.025. Do you believe this at alpha=0.01 significance level?







