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- An experiment to determine the effect of a festilizer on crop yield was carried out. A field
was divided into cight plots of equal arca and eight different amounts of fertilizer, one
for each plot, were used. The table below shows the amount Df fertilizer, x grams and the
crop yield, y grams, for cach plot.

g)nount of fertilizer 15 | 22 37 55 62 60 | g ' | '90
Yield o) |10 123 | 137 | 150 150 | 154 158 | 160
(i) Draw {he scatter diagram for these values, labciling the axes. f1]

It is thought that the yield of a crop, y grams, can be modelled by orie of the formulae

yv=a+bx or y=c+dhx

where a, b ¢ and d are constants

(ii)

(i)

(iv)

v

Find the value of the product moment corrclatton coefﬁment between
(@ x and y, - - _ o
(b) Inxand y. o S o 2]

Use your answers to parts (i) and (i) to explain which of y=a+bx
or y=c+dlnx isthe bettermodel. | : S 2]

For a plot of land, the yield of the crop was 144 grams. Using a suitable regression
line estimate the amount of fertilizer used, gwmg your answer to the nearest gram,

[2]
Comunent on the i‘eliability- of the model in pai't @iv) mpredlctmg the value of y
when x:=110. | - o [1]
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(a) Comment briefly on the following statements:
() Flowers in a garden are watered and the product moment correlation coefficient
between petal size and the amount of water given is 0.073, so it follows that there is
no relation between petal size and quantity of water given to the flower. {1]
(i) The product moment correlation coefficient between the risk of heart disease and
amount of red wine intake is found to be approximately —1. Therefore we conclude
that red wine intake causes the risk of heart disease to decrease. [1]

{(b) The median age of residents in Singapore across the years are given in the table.

' Year (x) | 1984 | 1988 | 1992 | 1996 | 2000 | 2004 | 2008 | 2012 | 2016
Median
age (¥)

26.7 | 288 | 27.0 | 32.3 | 340 | 354 | 367 | 38.4 | 400

It is thought that the median age of residents in year x can be modelled by one of the
formulae

y=24b, y=chx+d,
X :

where a, b, ¢ and d are constants.
(i)  Plot a scatter diagram on graph paper for these values, labelling the axis, using a scale

of 2cm to represent 5 years on the y -axis and an appropriate scale for the x -axis.
One of the values of y was quoted wrongly. Indicate this point as P on your diagram.

[2]
For parts (ii), (iii), (iv} of this question, you should exclude the point 7.

(i) Tind, correct to 5 decimal piaces, the value of the product moment correlation
o ‘coefficient between
(A) x'andy
(B) Inx andy. _ i2]
(iify Explain which model is more appropriate to predict the median age of residents in
Singapore and find the equation of the least squares regression line for this model,

giving your answer to 2 decimal places. [2]
(iv) Explain why neither the regression line of x™ on y nor the regression line of In xon
¥ should be used to estimate the year when the median age is 30. [1]
(v)  Give a possible reason for the rise in the median age. [1]
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