Hypothesis Tests — 2023 June A2 Math 2709

1. June/2023/Paper_9709/61/No.3

In the past, the annual amount of wheat produced per farm by a large number of similar sized farms
in a certain region had mean 24.0 tonnes and standard deviation 5.2 tonnes. Last summer a new
fertiliser was used by all the farms, and it was expected that the mean amount of wheat produced per
farm would be greater than 24.0 tonnes. In order to test whether this was true, a scientist recorded the
amounts of wheat produced by a random sample of 30 farms last summer. He found that the value of
the sample mean was 25.8 tonnes.

Stating a necessary assumption, carry out the test at the 1% significance level. 6]




2. June/2023/Paper_9709/61/No.7
The number of accidents per week at a certain factory has a Poisson distribution. In the past the mean
has been 1.9 accidents per week. Last year, the manager gave all his employees a new booklet on
safety. He decides to test, at the 5% significance level, whether the mean number of accidents has
been reduced. He notes the number of accidents during 4 randomly chosen weeks this year.

(a) State suitable null and alternative hypotheses for the test. [1]

[6]




(¢) State what is meant by a Type I error in this context. [1]

(d) During the 4 randomly chosen weeks there are a total of 3 accidents.

State the conclusion that the manager should reach. Give a reason for your answer. [2]

(e) Assuming that the mean remains, dents per week, use a suitable approximation to calculate
the probability that there will 2 than 100 accidents during a 52-week period. [4]




3. June/2023/Paper_9709/62/No.2(b)

(b) The random variable X has the distribution B(n, p). Jyothi wishes to use a Poisson distribution
as an approximate distribution for X.

Use the formulae for E(X) and Var(X) to explain why it 1s necessary for p to be close to 0 for
this to be a reasonable approximation. [1]




4.

June/2023/Paper_9709/63/No.4

The mass, in tonnes, of steel produced per day at a factory is normally distributed with mean 65.2 and

standard deviation 3.6. It can be assumed that the mass of steel produced each day is independent of
other days. The factory makes $50 profit on each tonne of steel produced.

Find the probability that the total profit made in a randomly chosen 7-day week is less than $22 000.

[6]




5. June/2023/Paper_9709/63/No.5
Last year the mean time for pizza deliveries from Pete’s Pizza Pit was 32.4 minutes. This year the
time, ¢ minutes, for pizza deliveries from Pete’s Pizza Pit was recorded for a random sample of 50
deliveries. The results were as follows.

n=>50 Tr=1700 T2 = 59050

(a) Find unbiased estimates of the population mean and variance. [3]




(b) Test, at the 2% significance level, whether the mean delivery time has changed since last year.

[5]

(¢) Under what circumstances would it not be necessary to use the Central Limit Theorem in
answering (b)? [1]



