Hypothesis tests — 2023 March Cambridge AS & A Level Mathematics

1. March/2023/Paper_9709/62/No.4

The number of accidents per 3-month period on a certain road has the distribution Po(2). In the past
the value of A has been 5.7. Following some changes to the road, the council carries out a hypothesis
test to determine whether the value of A has decreased. If there are fewer than 3 accidents in a
randomly chosen 3-month period, the council will conclude that the value of A has decreased.

(a) Find the probability of a Type I error. [2]

(b) Find the probability of a Tiiﬁg if the mean number of accidents per 3-month period is

now actually 0.9, [3]
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March/2023/Paper_9709/62/No.6

Last year, the mean time taken by students at a school to complete a certain test was 25 minutes.
Akash believes that the mean time taken by this year’s students was less than 25 minutes. In order
to test this belief, he takes a large random sample of this year’s students and he notes the time taken

by each student. He carries out a test, at the 2.5% significance level, for the population mean time,
p minutes. Akash uses the null hypothesis H: u = 25.

(a) Give areason why Akash should use a one-tailed test.

(1]

Akash finds that the value of the test statistic is z = =2.02. ‘\

(2]

(b) Explain what conclusion he should draw. 0‘
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Id lead to a rejection of the null hypothesis at the o% significance level,
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[3]



The population mean time taken by students at another school to complete a test last year was
m minutes. Sorin carries out a one-tailed test to determine whether the population mean this year
is less than m, using a random sample of 100 students. He assumes that the population standard
deviation of the times is 3.9 minutes. The sample mean is 24.8 minutes, and this result just leads to
the rejection of the null hypothesis at the 5% significance level.

(d) Find the value of m. [3]




