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STA 2Z101: BUSINESS STATISTICS 1T
INSTRUCTIONS: Answer All the Questions

1. Biodiesel fuel has a cloud point, the temperature at which the fuel becomes cloudy, of approximately 13°C . is

clouding can lead to poor engine performance and can even cause an engine to stop completely. An industnal
chemical company produces an additive designed to lower the cloud point of this type of fuel. A random sample of
six different biodiesel fuels was obtained and the cloud point was measured for each. One gram of the chemical
additive was mixed in with every fuel sample and the cloud point was measured again. The resulting data are given in

the following table (temperature in ik ¥

F“ﬁ 4 B | C E F
additive 117 | 129 142 BTE 124 |
additive 10.3 10.7 | 1401 112 12.1 ]

Assume normality, and conduct the appropnate hypothesis test o determine whether the additive lowers the mean cloud

point in biodiesel fuel Uss @ =0.1.

(10 Marks]

2. A corporstion owns several companies. The straregic planner for the corporation believes amount spent on advertising
can to some extent be a predictor of total sales. As an aid in long term planning. she gathers the tollowing sales and

advertising information from several of the companies m millions for the year 2019
Advertising 125 37 216 [ 0.0 376 | 6.1 16.8 412
Sales 148 53 338 | 994 341 | 89 126 379
: .

(1)

(ii)
(111)
(iv)

Develop the equation of the simple regression line to predict sales on advertsingexpenditures using these data
[10 Marks]

Find out the sales that are likely to be anained when advertising expenditure is 25 million.[2 Marks]

Compute the coeflicient of correlation and coefficient of determination and interpret their values.[4 Marks]

Test the hypothesis that the population correlation coefficient is zero at 5% level of significance.[4 Marks]

The marks of 800 candidates in an examination were normally distributed with a mean of 43 marks and standard
dewviation of 20 marks.

If 10 % of the candidates obtained a distinction by scoring X' marks or more. estimate the valye of XU [4 Marks]
Estimate the interquartile range of the marks. Hint: 1.Q.R=Q3-Q1

The following set of data represents the distribution of annual salaries of a random sample of 100managers in a
large multinational company:

[6 Marks]

Salary range (£ 000") Managers
20but under 25 3
25 but under 30 10

30 but under 35 25
35 but under 40 33

S 4O hutander 45 25
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Construct a sample means ( X )and range ( R ) control charts for the above data.
)  Identify those subgroup means which are outside the control limits in each case.
i) Comment on the processes.

[16 Marks]
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