S2: TYPE I AND TYPE II ERRORS (NORMAL DISTRIBUTION) 


1)   A company manufactures electronic resistors.  The resistances of the resistors are normally distributed with mean μ ohms and standard deviation 2.4 ohms.  A random sample of 16 resistors is used to test the null hypothesis μ = 100 against the alternative hypothesis μ ≠ 100 using a 5% significance level.  The mean of the sample is denoted by 
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.
(i) Determine, correct to 2 decimal places, the range of values of 
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 for which the null hypothesis would be rejected.







[4]

(ii) Calculate the probability of making a Type II error if the value of μ is in fact 102.
[3]

(iii) The company uses four different machines to manufacture the resistors.  Three are correctly adjusted, so that they produce resistors with mean 100 ohms, but one is incorrectly adjusted, so that it produces resistors with mean 102 ohms.  A sample of 16 resistors is selected at random from the output of one of the machines, chosen at random.  Using the rejection region found in part (i), calculate the probability that the outcome of the test is to reject the hypothesis μ = 100.





[3]
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2)  A referendum is held, in which voters are required to answer Yes or No to a single question.  The probability that a randomly chosen voter in the constituency of Coketown will answer Yes to the question is denoted p.
(i) A random sample of 25 voters is chosen from Coketown.  These voters are asked whether they intend to answer Yes or No.

(a) Find the critical region for a test, at the 5% significance level, of the null hypothesis 
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 against the alternative hypothesis 
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.  You should state the values of any relevant probabilities obtained from tables.



[3]
(b) State the conclusion of the test, in context, if 10 of the sample of 25 say they intend to answer Yes.









[2]

It is known that, in two different constituencies, Abbotsea and Budmouth, the corresponding values of p are 0.4 and 0.5 respectively.

(ii) If the test described in part (i) is carried out in Abbotsea, find the probability that the result of the test is to accept the null hypothesis.





[2]

One of the two constituencies, Abbotsea or Budmouth, is chosen at random (with equal probability), and from that constituency the test described in part (i) is carried out.  Calculate the probability that

(iii) the result of the test is to accept the null hypothesis,




[3]
(iv) the test leads to a type II error.
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