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You may attempt as many questions as you wish, but marks will be given for
the best FOUR answers only.

Time allowed: ONE hour.

Each question carries TWENTY marks. The numbers beside the questions indi-
cate the approximate marks that can be gained from the corresponding parts of the
questions.

Examination handout: Maths Dept Statistical Tables (Normal), Maths Dept Statis-
tical Tables (Acceptance Sampling), Statistical Formulae (Engineering Statistics)

1. (a) It is estimated that the probability of a rocket exploding during lift-off is 0.02, and
that the chance of its guidance system failing is 0.05, where these events are inde-
pendent. Find the probabilities that

(i) the rocket will not explode during lift-off, [2]
(ii) it will either explode or have its guidance fail, [3]

(iii) it will neither explode nor have guidance failure. [3]

(b) An assembly plant receives voltage regulators from three suppliers - 60% from A,
30% from B and 10% from C. Of those from source A, 95% perform to specification,
from B 80% and from C 65%.

(i) Find the total probability that a randomly selected regulator performs accor-
ding to specification. [6]

(ii) A regulator is found to fail; find the probability that it is from supplier C. [6]
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2. At a service till, customers arrive at an average rate of 2.5 per minute.

(a) Describe the statistical model for the number of people arriving each minute. [2]

(b) Find the probability that at most 3 will arrive in any given minute. [6]

(c) Find the probability that at least 3 will arrive during an interval of two minutes. [6]

(d) Use the Normal approximation to find the probability that at least 20 will arrive in
an interval of six minutes. [6]

(All probabilities should be given correct to 4 decimal places.)

3. Some paint is sold in 5-litre tins. It is found that one tin of paint covers a mean area of
318 m2, with a standard deviation of 26 m2. Assuming that the area covered is normally
distributed, find

(a) the probability that one tin will cover at least 380 m2, [4]

(b) the probability that 40 such tins will cover an area of at least 12, 500 m2. [8]

(c) Find a 95% confidence interval for the area covered by 20 tins of paint. [8]

4. The mileage (in thousands of miles) that car owners get from a certain type of tyre is a
random variable x having the probability density
f (x) = 0 for x < 0

f (x) =
e−x/20

20
for x ≥ 0.

(a) Find the mean mileage achieved with this type of tyre. [6]

(b) Find the probability that a tyre fails before 10,000 miles have been driven on it. [4]

(c) Find the probability that it lasts for at least 30,000 miles. [4]

(d) Find the median lifetime of the tyre. [6]
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5. The following data shows how the length of repair time y (in hours) for five jet engines
varies with their length of usage x (in hundreds of hours):

Usage time (x) 1 2 3 4 5
Repair time (y) 30 40 70 80 100

(a) Find the equation of the line of best fit of y on x. [8]

(b) Briefly give a physical interpretation of each of the constants in the equation. [6]

(c) Use this to predict the repair times after (i) 60 hours and (ii) 360 hours. Which of
these is likely to be the more accurate prediction? [6]

6. (a) In the context of Acceptance Sampling, give a brief explanation of Acceptable Qua-
lity Level, Unacceptable Quality Level, Producer Risk and Consumer Risk. Sketch a
typical graph of an Operating Characteristic, and indicate on it where the four items
above will lie. [10]

(b) In a particular production process, both Producer Risk and Consumer Risk are to be
0.1, the AQL is 0.01 and the UQL is 0.08.

(i) Use the Acceptance Sampling Tables to find the sample size, and the condi-
tions under which a batch should be accepted. [4]

(ii) In this case, what is the probability that a batch is accepted when the proportion
of defectives is 0.02? [6]
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