NM317/318 Exam Paper 09/10
Three Questions for the Statistical Part

Three questions in this part are compulsory and each carries 25 marks. Battery-powered
pocket calculators may be used. However, answers without any working are not acceptable,
so full marks will not be awarded, even if the answer is correct. unless an outline of the
calculations carried out is clearly shown.

1.(a) Two parts of a machine are manufactured independently. These two parts have prob-
abilities p; and po respectively of failing. Find the probability that (i) neither part
fails, (i) at least one part fails, (iii) exactly one part fails.

(8 marks)
(b) Assume that a random variable X has the probability density function
0 ity < -1;
flz) = z+1 if -1<z<0
) 1l-z f0<z<1:
0 ifr>1
Find the mean and variance of X.

(8 marks)

(¢) Bags of sugar of nominal weight 1kg, have weights which are normally distributed
with mean 1.005kg and standard deviation 6g. What is the probability that a ran-
domly selected bag of sugar is underweight? If the firm wishes to ensure that only
1% of bags are underweight, what should the mean weight of bags be increased to?
(Assume that the standard deviation remains unchange.)

(9 marks)

2.(a) A random sample of n == 30 observation from a N{u, ¢?) population produced a
sample mean Z = 2.4 and a sample standard deviation s = 0.29. Does the sample
provide sufficient evidence to indicate that the population mean £ > 2.3? (Test using
o = (1.05). Moreover, determine the 95% confidence interval for .

(8 marks)
(b) The following are the measurements of the height and weight of ten men.

(b) Given the following data:

find (i) the least square linear regression equation of y on z, and (ii) the least square
linear regression equation of x on y.

(8 marks)



(¢} There are three types of relay (electronic switch) to be used in a telephone exchange.
From random samples we have the following measurements on the response times
(milli-seconds) of these relays:

Type A Type B Type C

2.1 3.4 3.0
2.6 3.8 3.6
1.9 3.6 3.2
3.2 4.1 3.9
2.7 3.9 3.9

Construct an ANOVA table for the data. Is there any evidence to suggest that mean
response times differ between types? Test using o = .05,

(9 marks)

3.(a) An electronic component is mass-produced and then tested unit by unit on an auto-
matic testing machine which classifies the unit as *good’ or "defective’. But there is
a probability 0.1 that the machine will mis-classify the unit, so that each component
is in fact tested five times independently and regarded as good if so classified three
or more times. What now is the probability of a miss-classification?

(9 marks)

(b) Itis known that the number of patients arriving at the emergency room in a hospital
between 6pm and 7pm has a Poisson distribution with parameter A = 6.9. Determine
the probability that, on a given day, the number of patients arriving the emergency
room between 6pm and 7pm will be (i) exactly 4; (ii) at most 4; (iii) betweem 5 and
8, inclusive.

(7 marks)

(¢) A gambler thinks that a die may be loaded; that is, he thinks the six numbers may
not be equally likely. To test his suspicion, he rolls the die 150 times and obtains the
results shown in the following table:

Nuymber 1 2 3 4 5 6
Frequency 23 26 23 21 31 26

Do the date provide sufficient evidence to conclude that the die is loaded? Perform
the hypothesis test using « = 0.05.

(9 marks)
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