High Performance — Question 10

10. An engineer models the rates of the production of an alloy in the first 10 weeks by two new machines A and B

respectively by

2
de_ 6t dy 15l +100)
dr 3 dr 16

(t+1)?2

for 0<¢<10,

where x (in million kg) and y (in million kg) are the amount of the alloy produced by machines A and B
respectively, and ¢ (in weeks) is the time elapsed since the beginning of the production.

(a) Using the substitution u =741 , find the amount of the alloy produced by machine A in the first 10 weeks.
(4 marks)

(b) Using the trapezoidal rule with 5 sub-intervals, estimate the amount of the alloy produced by machine B in
the first 10 weeks.

(2 marks)

(c) The engineer uses the results of (a) and (b) to claim that machine B is more productive than machine A in
the first 10 weeks. Do you agree? Explain your answer.

(4 marks)
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Answers written in the margins will not be marked.
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High Performance — Question 13

13. Inasupermarket, there are two cashier counters: a regular counter and an express counter. It is known that 88% of
customers pay at the regular counter. It is found that the waiting time for a customer to pay at the regular counter
follows the normal distribution with mean 6.6 minutes and standard deviation 1.2 minutes.

(a) Find the probability that the waiting time for a customer to pay at the regular counter is more than 6 minutes.

(2 marks)

(b) Suppose 12 customers who pay at the regular counter are randomly selected. Assume that their waiting times

are independent.

(i) Find the probability that there are more than 10 of the 12 customers each having a waiting time of more

than 6 minutes.

(i) Find the probability that the average waiting time of the 12 customers is more than 6 minutes.

(5 marks)

(c) It is found that the waiting time for a customer to pay at the express counter follows the normal distribution
withmean g minutes and standard deviation 0.8 minutes. Itis known that exactly 21.19% of the customers
at the regular counter wait less than k minutes, while exactly 3.59% of the customers at the express counter

wait more than k£ minutes.

(i) Find k and 4 .

(i) Two customers are randomly selected. Assume that their waiting times are independent. Given that both
of them wait more than 4 minutes to pay, find the probability that exactly one of them pays at the

regular counter.
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Mid Performance — Question 6

6. Arandom sample of size 10 is drawn from a normal population with mean # and variance 8. Let X be the

mean of the sample.

(a) Calculate Var(2X +7) .

(b) Suppose the mean of the sample is 50 . Constructa 97% confidence interval for u .
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