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Ryde, a leading private hire car company, announced JustRyde, a new service that
promises more affordable fixed fare rides and shorter waiting times, In their
advertisement, Ryde claimed that the mean waiting time, in seconds, was 240. A random
sample of 50 JustRyde customers is taken and their wa11:mg times, x seconds, is recorded.
The data are summarised by

3 (x—240)=120, 3(x--240)" =11200.
(1) Find unbiased estimates of the population mean and variance. [2]

() Test, at the 10% significance level, whether the population mean waiting time is
more than 240 seconds. [5]

(tii)  State, giving a valid reason, whether any assumptions about the populatlon are
needed in order for the test fo be valid. - {1}

(tv)  Explain, in the context of the question, the meaning of ‘at the 10% significance
level’. . _ - [1]

(v) In another test, using the same data and also at the 10% significance level, the
hypotheses arc as follows:

Ho: the population mean waiting time is equal to k seconds.
H,: the population mean waiting time is not equal to k seconds.

Given that the null hypothesis is rejected in favour of the alternative hypothesis,
find the set of possible values of &. _ [3]
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A manufacturing process produces ball bearings with diameters with known standard deviation
0.04 ¢cm. Under normal circumstances, the manufacturing process will produce ball bearings of
mean diameter 0.5 cm. '

() During a routine quality control check, a random sample of 25 ball bearings gives a mean
' 0f 0.51 cm, Is there evidence to believe that the manufacturing process is producing ball
bearings of the stated diameter? Perform an appropriate test at 5% level of significance.
State a necessary assumption for the test to be valid. - [4]

~ An enhancement on the manufacturing process will ensure that the diameters of the ball bearmgs
produced are less varigbie.

(ii) Measuremf:nts of a sample of 100 ball bearings glve the followmg s'lm]mary statistics:
Tx=50.6, Tx—0.57 =0. 08345.

‘Show that the unbiased estimate of the population variance is 8.07x 107,

Is there evidence at the 5% level of significance that after the enhancement, the

manufacturing process is producing oversized ball bearings? 4]
(tif} Another sample of 100 ball bearings yield the same summary statistics as the previous

sample in (ii). Explain, with justification, whether the combined sample will give a different

conclusion to (ii). S 4}
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Let y=x-240

unbiased estimate of population mean
=X
=y +240
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n
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Unbiased estimate of population variance
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ii

Let & be the population mean of X.
H, : ©=240

H, : p>240

Level of significance: 10%

Test Statistic : since n = 50 is sufficiently large,
By Central Limit Theorem,

X is approximately normal.
When H, is true,
X —240
S

J50

Z = ~ N(0,1) approximately
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