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1 In an experiment, the percentage sand content, y, of soil in a given region was measured at nine different 
depths, x cm, taken at intervals of 6 cm from 0 cm to 48 cm. The results are summarised below.

n = 9  Σx = 216       Σx2 = 7344       Σy = 512.4       Σy2 = 30 595       Σxy = 10 674

[1]

[3]

(i) State, with a reason, which variable is the independent variable.

(ii) Calculate the product moment correlation coefficient between x and y.

(iii) (a) Calculate the equation of the appropriate regression line. [3]

(b)  This regression line is used to estimate the percentage sand content at depths of 25 cm and
100 cm. Comment on the reliability of each of these estimates. You are not asked to find the
estimates. [3]

2 An experiment was conducted to see whether there was any relationship between the maximum tidal 
current, y cm s−1 , and the tidal range, x metres, at a particular marine location.  [The tidal range is the 
difference between the height of high tide and the height of low tide.]  Readings were taken over a period 
of 12 days, and the results are shown in the following table. 

x .0 2.0 22.02 .1 3.1 33.13 .8 3.8 33.83 .5 4.5 44.54

y 5.2 25.2 115.21 3.0 33.0 333.03 1.0 551.051.0 4 0.7 650.750.7 5

[Σx = 43.3, Σy = 471.9, Σx2 = 164.69, Σy2 = 20 915.75, Σxy = 1837.78.]  

The scatter diagram below illustrates the data. 

(i) Calculate the product moment correlation coefficient for the data, and comment briefly on your
answer with reference to the appearance of the scatter diagram. [4] 

(ii) Calculate the equation of the regression line of maximum tidal current on tidal range. [4] 

(iii) Estimate the maximum tidal current on a day when the tidal range is 4.2 m, and comment briefly on
how reliable you consider your estimate is likely to be. [3]

(iv) It is suggested that the equation found in part (ii) could be used to predict the maximum tidal current
on a day when the tidal range is 15 m.  Comment briefly on the validity of this suggestion. [2]
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3 The table shows the latitude, x (in degrees correct to 3 significant figures), and the average rainfall y
(in cm correct to 3 significant figures) of five European cities.

City x y

52.5 58.2
44.4 58.7
55.8 53.3
60.0 47.8

Berlin
Bucharest
Moscow
St Petersburg
Warsaw 52.3 56.6

[n = 5, Σ x = 265.0, Σ y = 274.6, Σ x2 = 14 176.54, Σ y2 = 15 162.22, Σ xy = 14 464.10.]

(i) Calculate the product moment correlation coefficient. [3]

(ii) The values of y in the table were in fact obtained from measurements in inches and converted into
centimetres by multiplying by 2.54. State what effect it would have had on the value of the product
moment correlation coefficient if it had been calculated using inches instead of centimetres. [1]

(iii) It is required to estimate the annual rainfall at Bergen, where x = 60.4. Calculate the equation
of an appropriate line of regression, giving your answer in simplified form, and use it to find the
required estimate. [5]

4 Some observations of bivariate data were made and the equations of the two regression lines were
found to be as follows.

y on x : y = −0.6x + 13.0
x on y : x = −1.6y + 21.0

[1]

[2]

(i) State, with a reason, whether the correlation between x and y is negative or positive.

(ii) Neither variable is controlled. Calculate an estimate of the value of x when y = 7.0.

(iii) Find the values of x and y. [3]
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