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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a)

b)

d)

From past experience , it is known that a machmesat-up correctly on 90% of
occasions. If the machine is set-up correctly tmebability of producing a good
component is 95% but if it is not set-up correcthlye probability of producing a good
component is 30%. On a particular occasion, thehmacis set-up and the first
component produced was good. What is the probgpliiat the machine was set-up
correctly? (6 Marks)
Define the following terms;

(i) Statistical inference (1 Mark)

(i) Hypothesis (1 Mark)
A machine fills packets with spice which are summbso have a mean weight of 40
grams. A random sample of 42.4 grams with a stahdaviation of 6 grams. At 5% level
of significance, test whether there is a significdifference between the sample mean
and the population mean? (8 Marks)
The table below shows the total monthly sales (W)l ahe number of years of the

salesman experience. A total of seven salesmerpassdered.
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No. of years of 1 2 3 4 5 6 7

experience (X)

Total sales(y) 14 17 15 23 18 22 27

(i) Determine the equation of regression (7 Marks)
(i) Estimate the sales for a salesman with eight y&faggperience (2 Marks)

The total cost function of a product is given by;
C=Q3- 62—5(22 + 15750Q + 1800 where Q is the number of units produced.

Determine the number of units that must be prodtcedinimize the total cost(5 Marks)

QUESTION TWO (20 MARKS)

a)

b)

Explain the meaning of the following characteristat a good estimator.

() Unbiased (1 Mark)
(i) Consistency (1 Mark)
(iii) Efficiency (1 Mark)

() A random sample of 25 cakes from a baker’'spsivere taken and found to have a
mean weight of 24.23 grams and a standard deviaticgh25 grams. Construct a 95%
confidence interval for the population mean. M@arks)

(i) In 36 randomly selected water bottles, the msadium concentration was found to be
23cc with a standard deviation of 6.7 cc. At 99%eleof confidence , find the limits

within which the weight of all the bottles lie. (6 Marks)

An admissions director wants to estimate the megen & all students enrolled at a
college. The estimate must be within 1 year ofgbpulation mean. Assuming that the
population of ages is normally distributed, deterenthe minimum required sample size
to construct a 90% confidence interval for the gapon mean given that the standard

deviation is 1.2 years. (4 Marks)

QUESTION THREE (20 MARKYS)

T he following data represents a sample of sevarsdtwlds showing their incomes and food

expenditures for the month of December 2018.
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Income ('00 &) Food expenditure (‘00&)

35 9

44 15

21 7

39 11

15

28

25

Required:

(i) Construct a scatter diagram for the above data. (3 Marks)
(i) Determine the value of PMCC and the co-efficiendetermination. (10 Marks)
(i) Find the linear regression equation. Marks)

(iv) Estimate the expenditure in a household with aonme of 30 dollars. (2 Marks)

QUESTION FOUR (20 MARK S)

a)

b)

Your firm have recently started to give economigiegl to your client. Acting as a
consultant you have estimated the demand funatidi@ AR = 200 — 8x where X is the
output and AR is the selling price per unit. Inugstion of one client cost profile
indicates that the marginal cost is given by thecfionMC = x2 — 28x + 211. Further

investigation has shown that the firm’s cost whehproducting output is 10.

Required;

(1) Determine the total revenue (2 Marks)
(i) Determine the total cost. (4 Marks)
(i) Find the level of maximum profit (7 Marks)

VCR company employed a cost consultant who develdwe functions to describe the
operation of the firm. He found the marginal revemoibeMR = 25 — 5x — 2x2% and
marginal cost function to b C = 15 — 2x — x? where x is the level of output.
Determine the profit maximizing output of this firamd the total profit at that point

(7 Marks)
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QUESTION FIVE (20 MARKYS)

a)
b)

State four possible results when a null hypothisdissted. (4 Marks)
(i) A manufacturer of sports equipment has dgwetba new synthetic fishing line

that he claims has a mean breaking strength of\tkga standard deviation of 0.5
kg. A random sample of 50 lines were tested andddo have a mean breaking
strength of 7.8kg. at 1% level of significancest t@hether the manufacturer’s claim
is acceptable. (8 Marks)

(i) The average length of time for students tgister for classes at a certain college
has been 50 minutes with a standard deviation ohib@ites. A new registration
procedure is being tried. If a random sample o$ti@ents had an average
registration time of 42 minutes with a standardialian of 11.9 minutes under the
new system, test the hypothesis that the averageftr students to register for

classes is now less than 50 minutes. Using a téagnificance of 0.05(8 Marks)
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