Question 6 (12 marks)

A company produces bags of sand which are sold with a labelled
net weight of 400 grams. The machine that fills these bags has a
stopping mechanism that is designed to stop adding sand when
the net weight of the sand in a bag first reaches 400 grams. / no-Flood
However, sand often escapes the stopping mechanism, resulting [ ABSORBENT
in bags containing excess sand. ‘ SAND
The net weight, in grams, of the sand in the bags, X, can be 400g
modelled by the probability density function
k A—
X)=—
flx)=~

Source: adapted from

. " © klyaksun | vecteezy.com
where 400 < x <440 and k is a positive constant.
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(a) Use an algebraic approach to show that & = ER
ni.

(3 marks)
c a0 "
b) (i aIcuIatef —_—
®) @ 400 (lnl.l)x
(1 mark)
(ii) Interpret your answer to part (b)(i) in the context of the problem.
(1 mark)
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(c) Show that the mean of X'is u :ﬁ grams.
nl.

(3 marks)

(d) The company alters the stopping mechanism in order to reduce the amount of excess sand in
the bags.

After the stopping mechanism has been altered, they take a random sample of 25 bags of sand
and find that the mean net weight of the sand in these bags is 417 grams. Assume that the
standard deviation is o, =11.5 grams and the sample size is large enough for the central limit
theorem to apply.

(i) Calculate the 99% confidence interval for the mean net weight of the sand in the bags after
the stopping mechanism was altered.

(2 marks)

(i) The company claims that after the stopping mechanism was altered, the mean net weight
of the sand in the bags has reduced. Does the confidence interval calculated in part (d)(i)
support this claim with 99% confidence? Justify your answer.

(2 marks)
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