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1)  The table below shows the quantity, x units, of electricity produced by nuclear power, and the quantity, y units, of electricity produced by hydro-electric power, for the UK over a period of 12 months.
	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	x
	1.80
	1.60
	2.00
	1.60
	1.70
	2.00
	1.51
	1.65
	1.97
	1.55
	1.68
	2.11

	y
	0.05
	0.04
	0.07
	0.05
	0.04
	0.04
	0.02
	0.02
	0.02
	0.02
	0.04
	0.06
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A researcher believes there may be a link between the variables x and y. 
(i) Calculate the product moment correlation coefficient for the data.



[3]

(ii) Calculate the equation of the regression line of y on x, giving your answer in the form y = a + bx.












[3]

(iii) Use your regression line to estimate the amount of electricity produced by hydro-electric power in a month in which the quantity of electricity produced by nuclear power in 2.52.


[2]

(iv) Comment on the reliability of the estimate found in part (iii).
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2)  
A student conducted an experiment in which she rolled a ball from a point on an inclined plane.  The ball rolled down the inclined plane and then continued to roll along a horizontal plane (see diagram).  The student measured the distance, d cm, up the inclined plane to the ball’s initial position.  She also measured the distance, h cm, travelled along the horizontal plane before it stopped.  She repeated the experiment to give 10 pairs of readings altogether.  The values of d were increased at regular intervals of 5 cm starting at 40 cm.  For each repetition of the experiment she tried to roll the ball down the plane with the same initial speed.  The results are given in the table below.
	d
	40
	45
	50
	55
	60
	65
	70
	75
	80
	85

	h
	58
	69
	70
	73
	88
	91
	98
	108
	109
	125
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(i) Calculate the product moment correlation coefficient for the data.



[3]

The student wishes to estimate the value of d for a ball which rolls a horizontal distance of h = 100 cm.

(ii) Calculate the equation of an appropriate regression line and use it to estimate the value of d when h = 100.









[5]

(iii) Give a reason for your choice of regression line.
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The topics that I need to study further are …
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