S2: HYPOTHESIS TESTS (NORMAL) 


1)   A random variable X has mean μ.  It is desired to test the null hypothesis 
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as opposed to the alternative hypothesis 
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.  A random sample of size 36 can be summarised by 
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(i) Carry out the test, using a 2% significance level.





[9]

(ii) State with a reason whether, in carrying out this test, it is necessary to assume that X has a normal distribution.








[1]
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2)  A company manufacturers CDs.
(a) The percentage, X, of sulphur-based compounds in the ink used for CD labels is modelled by the distribution 
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.  If μ > 1.5, the CDs will be liable to a defect known as “bronzing”.  A random sample of 10 CDs is analysed and it is found that the sample mean is 1.70.  Carry out a test, at the 5% significance level, of the null hypothesis 
[image: image6.wmf]0

:1.5

H

m

=

 against the alternative hypothesis 
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, stating your conclusion.


[5]
(b) The probability that a randomly chosen CD manufactured by the company is defective is denoted by p.  When the manufacturing process is working as intended, it is known that p = 0.02.  Quality control is achieved by selecting a sample of 300 CDs and determining how many CDs in the sample are defective.  A 5% significance test is then carried out using the hypothesis 
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 against the alternative hypothesis 
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.  Using a normal approximation, determine the critical region for the test.
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(i) 3) A company manufactures ropes for use by climbers.  The company claims that the ropes have a mean breaking strength of 13000 newtons.  The standard deviation of the breaking strength is known to be 200 newtons.  The breaking strengths of a sample of 50 ropes are measured, in order to test whether the company’s claim is justified.

(ii) State why, in this context, a one-tail test is more appropriate than a two-tail test.
[1]

(iii) The sample is found to have a mean breaking strength of 12950 newtons.  Carry out a significance test, at the 5% level, to decide whether the company’s claim is justified.
[6]

(iv) Name a theorem used in carrying out your test, and state why it is needed.

[2]
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