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1 Five observations of bivariate data produce the following results, denoted as (x
i
, y

i
) for i = 1, 2, 3, 4, 5.

(13, 2.7) (13, 4.0) (18, 2.8) (23, 3.3) (23, 2.2)
[Σ x = 90, Σ y = 15.0, Σ x2 = 1720, Σ y2 = 46.86, Σ xy = 264.0.]

(i) Show that the regression line of y on x has gradient −0.06, and find its equation in the form
y = a + bx. [4]

(ii) The regression line is used to estimate the value of y corresponding to x = 20, but the value x = 20
is accurate only to the nearest whole number. Calculate the difference between the largest and
the smallest values that the estimated value of y could take. [3]

The numbers e1, e2, e3, e4, e5 are defined by

e
i
= a + bx

i
− y

i
for i = 1, 2, 3, 4, 5.

(iii) The values of e1, e2 and e3 are 0.6, −0.7 and 0.2 respectively. Calculate the values of e4 and e5.
[2]

(iv) Calculate the value of e2
1 + e2

2 + e2
3 + e2

4 + e2
5 and explain the relevance of this quantity to the

regression line found in part (i). [2]

(v) Find the mean and the variance of e1, e2, e3, e4, e5. [4]

2 A chemical solution was gradually heated. At five-minute intervals the time, x minutes, and the
temperature, y ◦C, were noted.

x 0 5 10 15 20 25 30 35

y 0.8 3.0 6.8 10.9 15.6 19.6 23.4 26.7

[n = 8, Σ x = 140, Σ y = 106.8, Σ x2 = 3500, Σ y2 = 2062.66, Σ xy = 2685.0.]

[4](i) Calculate the equation of the regression line of y on x.

(ii) Use your equation to estimate the temperature after 12 minutes. [2]

(iii) It is given that the value of the product moment correlation coefficient is close to +1. Comment
on the reliability of using your equation to estimate y when

(a) x = 17,

(b) x = 57.
[2]
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3 It is thought that the pH value of sand (a measure of the sand’s acidity) may affect the extent to which
a particular species of plant will grow in that sand. A botanist wished to determine whether there was
any correlation between the pH value of the sand on certain sand dunes, and the amount of each of two
plant species growing there. She chose random sections of equal area on each of eight sand dunes and
measured the pH values. She then measured the area within each section that was covered by each of
the two species. The results were as follows.

Dune A B C D E F G H

pH value, x 8.5 8.5 9.5 8.5 6.5 7.5 8.5 9.0

Area, y cm2,
covered

Species P 150 150 575 330 45 15 340 330

Species Q 170 15 80 230 75 25 0 0

The results for species P can be summarised by

n = 8, Σ x = 66.5, Σ x2 = 558.75, Σ y = 1935, Σ y2 = 711 275, Σ xy = 17 082.5.

(i) Give a reason why it might be appropriate to calculate the equation of the regression line of y on
x rather than x on y in this situation. [1]

(ii) Calculate the equation of the regression line of y on x for species P, in the form y = a + bx, giving
the values of a and b correct to 3 significant figures. [4]

(iii) Estimate the value of y for species P on sand where the pH value is 7.0. [2]

The values of the product moment correlation coefficient between x and y for species P and Q are
rP = 0.828 and rQ = 0.0302.

(iv) Describe the relationship between the area covered by species Q and the pH value. [1]

(v) State, with a reason, whether the regression line of y on x for species P will provide a reliable
estimate of the value of y when the pH value is

[1](a) 8,

(b) 4. [1]

(vi) Assume that the equation of the regression line of y on x for species Q is also known. State, with
a reason, whether this line will provide a reliable estimate of the value of y when the pH value
is 8. [1]
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4 The table shows the age, x years, and the mean diameter, y cm, of the trunk of each of seven randomly

selected trees of a certain species.

Age (x years) 11 12 20 28 35 45 51

Mean trunk diameter (y cm) 12.2 16.0 26.4 39.2 39.6 51.3 60.6

[n = 7, Σ x = 202, Σ y = 245.3, Σ x2 = 7300, Σ y2 = 10 510.65, Σ xy = 8736.9.]

(i) (a) Use an appropriate formula to show that the gradient of the regression line of y on x is 1.13,

correct to 2 decimal places. [2]

(b) Find the equation of the regression line of y on x. [2]

[1]

(ii) Use your equation to estimate the mean trunk diameter of a tree of this species with age

(a) 30 years,

(b) 100 years. [1]

It is given that the value of the product moment correlation coefficient for the data in the table is 0.988,

correct to 3 decimal places.

(iii) Comment on the reliability of each of your two estimates. [2]

5 (a) A student calculated the values of the product moment correlation coefficient, r, and Spearman’s

rank correlation coefficient, r
s
, for two sets of bivariate data, A and B. His results are given

below.

A: r = 0.9 and r
s
= 1

B: r = 1 and r
s
= 0.9

With the aid of a diagram where appropriate, explain why the student’s results for A could both

be correct but his results for B cannot both be correct. [3]

(b) An old research paper has been partially destroyed. The surviving part of the paper contains the

following incomplete information about some bivariate data from an experiment.

The mean of x is 4.5. The
The equation of the regression line of on is = 2.4x + 3.7.
The equation of the regression line of on is = 0.40y –

y x y

x y x

Calculate the missing constant at the end of the equation of the second regression line. [4]
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