MATHS TUTOR

Tessa owns a small clothes shop in a seaside town. She records the weekly sales figures, £w,
and the average weekly temperature, 1°C, for 8 weeks during the summer.
The product moment correlation coefficient for these data is =0.915
(a) Stating vour hypotheses clearly and using a 5% level of significance, test whether or
not the correlation between sales figures and average weekly temperature is negative,

(b) Suggest a possible reason for this comelation.

Tessa suggests that a linear regression model could be used o model these data.

(c) State, giving a reason, whether or not the correlation coefficient is consistent with
Tessa's suggestion.

id) State, ziving a reason, which variable would be the exnlanatory variable.
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< .- Barbara is investigating the relationship between average income (GDP per capita), x US dollars
and average annual carbon dioxide (CO,) emissions, ¥ tonnes, for different countries.

She takes a random sample of 24 countries and finds the product moment correlation
coefficient between average annual CO, emissions and average income 1o be 0,446

(a) Stating vour hypotheses clearly, test, at the 5% level of significance, whether or not
the product moment correlation coefficient for all countries is greater than zero.

(3)
Barbara believes that a non-linear model would be a better fit to the data,
She codes the data using the coding m = log, x and ¢ = log v and obtains the model
¢ ==1.82 + 0.89m
The product moment correlation coefficient between ¢ and m is found to be 0,882
(b} Explain how this value supports Barbara’s belief,
il

(¢} Show that the relationship between y and x can be written in the form yp = ax*
where a and » are constants to be found.
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7.

The lifetime, I hours, of a battery has a normal distribution with mean |8 hours and
standard deviation 4 hours.

Alice’s calculator requires 4 batteries and will stop working when any one battery reaches
the end of its lifetime.

(a) Find the probability that a randomly selected bamery will last for longer than 16 hours.
(1)

At the start of her exams Alice put 4 new batteries in her calculator,
She has used her calculator for 16 hours, but has another 4 howrs of exams o siL

{b) Find the probability that her calculator will not stop working for Alice’s remaining exams.
(5]

Alice only has 2 new batteries so, afler the first 16 hours of her exams, although her

calculator is still working, she randomly selects 2 of the batteries from her calculator and
replaces these with the 2 new batteries.

{c) Show that the probability that her calculator will not stop working for the remainder
of her exams is 0.199 to 3 significant figures.

i3)

Afier her exams. Alice believed that the lifetime of the batteries was more than 18 hours.
She took a random sample of 20 of these batteries and found that their mean lifetime was
19.2 hours.

(d) Seating vour hypotheses clearly and using a 5% level of significance, test Alice’s belief,
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