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QUESTION ONE (40 MARKS)

(a) Differentiate between the following statistical terms (2 mks each)
(1) Primary and sccondary data
(ii) Discrete and continuous variable

(b) Solve the following simultancous equations by using cramers rule

3x +4y =10
254+ Fy-=131 (3 mks)
(c) Differentiate the following functions
) y=(2x? +4x —3)3 (2 mks)
i) p = x?i (3 mks)
(d) Find the local extremer of f(x) given that f(x) = %x:“ — 4x (3 mks)

(¢) The demand function of a firm is givenas P = 20 — Q and the average cost (AC) as

AC =3+ ng. Determine the following

1) Marginal cost (MC) (2 mks)
ii) Marginal revenue (MR) (2 mks)
1ii) Profit function of this firm (1 mk)
(f) The data below are scores of students in DBA class of 2022 class
42 68 84 64 55 93 61 58 34 41
il 27 68 83 34 45 93 58 50 35
64 37 53 33 76 61 34 32 80 89
43 94 44 81 64 33 58 68 25 65
| 63 36 84 74 24 40 42 61 33 3|
(1) Tally the data into frequency distribution table starting from 20 — 29 (3 mks)
(i1) Draw a stem and leaf plot to represent the data (2 mks)
(iii)Calculate the mean and mode (4 mks)
(2) 200 digits are chosen at random from a set of table. The frequencies are recorded as
below
Digit 0 1 2 3 4 2 6 4 8 9

Frequency 18 19 23 21 16 25 22 20 21 15

Test the hypothesis that the digits were distributed in equal numbers in the table from which

they were chosen. (Use 5% level of significance). (5 mks)

(h) A milk company has four machines that fil] 4 — litre jugs with milk. The quality control
manager is interested in determining whether the average fill for these machines is the
same. The following data represent random samples of fill machines (in litres) for 19 jugs
of milk filled by the different machines. Use o = 0.01 to test the hypothesis. Discuss the
implications of your findings. (8 mks)




Machine 1 Machine 2 Machine 3 Machine 4

4.05 3.99 3.97 4.00
4.01 4.02 3.98 4.02
4.02 4.01 L8] 3.59
4.04 3.99 3.95 4.01
4.00 4.00
4.00

QUESTION TWO (20 MARKS)
(i) What is a matrix?
(j) Differentiate between a co factor matrix and a singular matrix
(k) Find PQ given that
2 4 1 8 0 2
Qz{l 2 0} and P:{l 3 5}
h 9 6 2z 1 B
(I) Solve the following simultancous equations by using cramers rule
x—2y+2z=6
3Ix +4y—2z=73
4x+ 6y —5z =0

14 0 6
0 11 8

(m)Given the following Matrix;

Find
i) Determinant of 7,
i1) Inverse of 7Z

QUESTION THREE (20 MARKS)

(1 mk)
(2 mks)

(3 mks)

(6 mks)

(3 mks)
(5 mks)

(a) In an attempt to determine why customer service is important to managers, researchers
surveyed managing directors of manufacturing plants in Uganda. One of the reasons
proposed was that customer service is a means of retaining customers. On the scale of 1 to 5,
with 1 being low and 5 being high, the survey respondents rated this this reason more highly
than any of the others, with a mean response of 4.30. Suppose we believe that Rwanda

manufacturing managers would not rate this reason as highly and conduct a hypothesis test
to prove this theory. The significance level is sct at 0.05. Data are gathered and the following
results arc obtained. Use this data to determine whether the Rwanda managers rate this

reason significantly lower than the 4.30 mean ascertained in Uganda. Assume from previous

studies that the population standard deviation is 0.574.
3 4 5 3 4 5 9 4
4 4 4 4 5 4 4 4
4 3 5 4 4 5 4 -

B =SS I LN

(10 mks)



(b) A manufacturer believes exactly 8% of its products contain at least one minor flaw. Suppose

a company researcher wants to test this belief, a random sample of 200 products were
inspected and 33 were found to have at least one minor flaw. Conduct the significance test at
1% level of significance. (8 mks)

(c) State and briefly discuss the good qualitics of an estimator (4 mks)

QUESTION FOUR (20 MARKS).
a) Discuss the properties of a normal curve (2 mks)

b) The binomial probability function can be applicable to any binomial experiment if we are

satisfied that the situation demonstrates the properties of a binomial experiment. Give four

properties that are exhibited by a binomial experiment (2 mks)

The total cost X of completing a project is assumed to follow a normal distribution with

mean $ 850000 and a standard deviation of $ 170000. The revenue, R, promised to the

contractor is $ 1000000.

(i) The contract will be profitable if the revenue exceeds total cost, what is the probability
that the contract will be profitable to the contractor? (5 mks)

(i1) Suppose the contractor has the opportunity to renegotiate the contract. What value of R
should the contractor strive for in order to have 0.99 probability of making a profit?

(5 mks)

d) It is known that all items produced by a certain machine will be defective with
probability 0.1 independently of each other. What is the probability that in a sample of
three items at most one will be defective (3 mks)

e) The Registrar’s office receives on average seven inquiries per day in relation to
admissions and the distribution can be assumed to be Poisson. Estimate the probability
that on one particular day, the office will three inquiries (3 mks)

QUESTION FIVE (20 MARKS)

(a) Differentiate between correlation and regression analysis (2 mks)

(b) State four objectives of data analysis (2 mks)

(¢c) The table below shows the average monthly price of super petrol for the last six months

beginning from January 2022 in shillings. Using the data, determine the Regression equation
and make a prediction for the month of July.

Year 1 2 3 4 5 6

Sales 3900 4300 5000 4700 5500 5900 (6 mks)



(b) In the following set of data, y represents the number of annual claims for damage received by

an insurance company (in thousands) and x represents the annual rainfall ( in centimeters)

over a period of 10 years

X 0.0 2.5 2.4 0.0 195 |23 2.0 2.0 Al 0.0
Y 110 250 250 150 450 200 210 230 290 100

Required: Compute the moment correlation coefficient and test whether the correlation between
sales and advertising costs is significant at 95% confidence level (10 mks)




Cumulative Standardized Normal Distribution

A(z) is the integral of the standardized normal
distribution from - to = (in other words, the

area under the curve to the left of z). It gives the

probability of a normal random variable not

being more than - standard deviations above its

mean. Values of = of particular importance:

“ Az}

Lods  0.9500  Lower limut of right 5% il

1960 048750 Lower limu of right 2.5% tail

2326 09900 Lower lmitof right 1% tail

2576 09950 Lower limn of right 0.5% il

3090 09990 Lower limn of nght 0.1% 12l

31291 (9995 Lower limit of right 0.05% tail
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