22.4UC2 Numerical Computations and Statistics in Electrical Engineering
B1

(a) State the Central Limit Theorem (which is about sampling from an infinite population), and explain briefly its meaning.

A manufacturer uses two different machines to manufacture capacitors (1 pF, 25%). 

A random sample of 25 capacitors made by machine I is taken and the following capacities (in pF) are measured:

    0.97
    1.03
    1.06
    0.97
    1.03

    0.98
    1.06
    0.88
    0.88
    1.03

    1.06
    0.83
    1.06
    1.03
    0.88

    0.94
    0.97
    0.94
    0.98
    0.94

    1.03
    0.97
    0.98
    0.88
    0.83

(b) Find the mean and standard deviation of this sample. 

(c) Assume that the manufactured capacitors have normal distribution to discuss the claim that the mean of the capacitors manufactured by this machine is 1.00 pF.

(d) A random sample of 25 capacitors taken from machine II has mean 0.98 and standard deviation 0.12. Using the 0.05 level of significance, is there evidence of a difference in the capacity of the capacitors produced by the two machines?

B2

(a) What is meant by the least square regression line? Include an interpretation of the standard deviation of the error term ε.

A company with a number of trucks collected the following data for trucks and their fuel consumption:

Weight

(in 1000 kg)
Consumption

 (liter / 100 km)

14.5
20.9

17.9
23.6

18.9
27.3

19.1
25.3

21
28.1

23.2
32

(b) Draw a scatter diagram weight (w) by consumption (c). Does the scatter diagram seem linear?

(c) Find the mean and standard deviation for weight and consumption.

(d) Find the linear regression equation for predicting consumption from weight. 

(e) Give a 95% confidence interval for the slope.

