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Answer All Questions

B: Essay Questions

Time: One (1.00) hour and 40 minutes (Suggested)
Total marks 85

1) A glass bottle manufacturing company has recorded data on the average number of
J//‘ defects per 10,000 bottles and the number of weeks since the last machine service. A
part of the MINI TAB output is given from the analysis of data as below.

Observation |1 |2 |3 |4 [5 |6 |7 [8 [9 |10 |11 }12 |13 |14
f Detects 13- {161 |145|17.8 |22 | 274 16.8 | 34.2°| 65.6 | 49.2 | 66.2 | 81.2 | 87.5 | 1145
(per 1000) - o '
Weeks 14 |5 6 |7 8 |9 10 |11 |12 |13 |14 |15 |16 {17
\ - Predictor Coef. St.Dev . T p
Constant - -31.698 9.776 -3.24 0.007
X 7.2767 0.8692 8.37 0.000
ANOVA
- ‘—/ﬂ’;l x| .
w Source DF SS MS F P _
Regression e - - 0.000
Residual - 2062 e
Total - © 14109

Answer the following questions:

a) What is the fitted model?

b) What is the hypothesis that you intend to test in ANOVA table?
¢) Complete the ANOVA table :
d) What is your conclusion in ANOVA table based on P-value?

) What can you say about the significance of the coefficients?

= N~

f) Proportion of variation in data explained by the regression relation is:
' (20 marks)
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2)

3)

4)

A certain organization intends to buy an instrument to measure the purity of drinking

water in Colombo city. There are three different types of instruments to choose from.
When a water sample is provided, each type of instrument can measure the purity
automatically. Therefore, only one technician is enough to operate any instrument. It
is very important that an instrument be able to provide purity measurements quickly.
So, the organization has decided to test the instruments before choosing one. It wants
to compare the time periods that these instruments take to analyze a water sample. It
is known that the time depends on the source of water (place), from where the water

is obtained.

Suppose that the organization seeks your help to design an experiment and analyze
the data to determine whether ‘the costs of time taken to analyze a water sample are
the same for each instrument’. The cost of analyzing one water sample is the same for
each instrument. Suppose that you are provided enough money for 18 tests and a
technician who is familiar with all three instruments. Design an appropriate
experiment and explain how you analyze the data. You answer should include.

a) The type (name) of design that you wish to employ
b) Steps of the experiment
c¢) Hypotheses that you intend to test
d) Your assumptions
‘¢) A rough sketch of the ANOVA table that you wish to construct
f) How you will make a decision
‘ ‘ (25 marks)

Two research laboratories have independently produced drugs that provide relief to
arthritis suffers. The first drug was tested on a group of 90 arthritis victims and
produces an average of 8.5 hours of relief, with standard deviation of 1.8 hours. The
second drug was tested on 80 arthritis victims, producing an average of 7.9 hours of
relief, with standard deviation of 2.1 hours. At the 0.05 level of significance, does the

second drug provide a significantly shorter period of relief?
(10 marks)

A large construction firm estimates that the time required to complete an office
complex is normally distributed with a mean of 18 months and standard deviation of 2
months.
- a) What is the probability that it will take at least 20 months to complete the
office complex?
b) What is the probability that it will be completed less than 21 ‘months?
c) If the firm wishes to make a bid on the project, quoting a completion time that

has a 909% chance of meeting, how many months should it quote.
(15marks)
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5) An employee at InfoTech must enter product information into the computer. The
employee may use a light pen that transmits the information to the PC along with the
' keyboard to issue commands, or fill out a bubble sheet and tie it directly into the old
mainframe. Historically, we know the following probabilities:
P (Light pen will fail) =0.025
P (PC keyboard will fail) =0.15
P (Light pen and PC keyboard will fail) =0.005
P (mainframe will fail) =0.25
Data can be entered into the PC only if both the light pen and keyboard are
P functioning. Assume they cannot both fall at the same time.

4

i B a) What is the probability that the employeé can use the PC to enter data?
P b) What is the probability that either the PC fails or the mainframe fails?

(10 marks)

6) The ‘Finally Iron Works’, manufacturer of nails, has found that 3% of the nails
produced are defective. Suppose that a random sample of 300 nails is examined what is

the probability that the proportion defective is between 0.02 and 0.035?
(05 marks)
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