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Attempt five of the six questions. 
 

Question 1 
 

(a) Explain the main uses of shapes of the following in the distribution of data. 
(i) Skewness (2 marks) 
(ii) Kurtosis (2 marks) 

(b) The marks attained in a pre-entry examination of 1000 candidates were 
distributed as follows: 

 

Marks No. of candidates 
0-<10 26 
10-<20 64 
20-<30 112 
30-<40 170 
40-<50 212 
50-<60 192 
60-<70 130 
70-<80 62 
80-<90 22 
90-<100 10 

 

The analysis of the performance reveals that 60% passed the exam, grade 
A was given to the top 10%, and grade B was given to the next 20% of 
the candidates. Furthermore it is understood that all the marks given were 
whole numbers. 

 

Required: 
 

(i) Construct a cumulative percentage frequency curve. 
(6 marks) 

(ii) Obtain from the cumulative frequency curve an estimate of the least 
mark which candidates must have scored, to pass and to be in grade 
A. 

(2 marks) 
(iii) Determine the interquartile range of the marks scored by 

candidates. 
(2 marks) 

(c) Taxation and Finance examination scores for students of Smart College 
were computed and summarised in the table below.  

 

 Mean Median Standard deviation 
Taxation 85.17 82.50 4.48 
Finance 85.05 89.00 4.25 
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Required: 
 

(i) Determine Karl Pearson’s coefficient of skewness for both scores. 
(4 marks) 

(ii) Comment on the performance in terms of spread and skewness in 
the above two courses. 

(2 marks) 
 (Total 20 marks) 

Question 2 
 

(a) Given 3, 5, 7, 8, 9 are used to form 4 digit numbers.  
 

Required: 
 

Determine how many 4 digit numbers can be obtained and how many of 
these are greater than 8000. 

(6 marks) 
(b) A firm uses a machine to produce wedding rings with inside radius of 

approximately 10 mm. Over a long period of time, it was found that the 
actual radius was normally distributed with a mean of 10.2 mm and a 
standard deviation of 0.25 mm.  

 

Required: 
 

(i) Calculate an estimate of the percentage of wedding rings which 
have inside radius of less than 10.0 mm. 

(3 marks) 
(ii) In a sample of 500 wedding rings, estimate the number of wedding 

rings which have inside radius between 9.5 mm and 10.5 mm. 
(4 marks) 

(c) The number of injuries per working day of the week in a factory is known 
to follow a Poisson distribution. Given that in a sample of 500 workers 
0.1% get injuries; 

 

Required: 
 

Find the probability that in; 
(i) a particular week there would be exactly 2 injuries. 

(3 marks) 
(ii) week there will be 3 or more injuries. 

(4 marks) 
(Total 20 marks) 
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Question 3 
 

(a) Describe the four main features of a control chart. 
(4 marks) 

(b) The following table refers to materials used by YY printers in a printing 
process to produce a magazine over the years 2018 and 2019  

 

 2018 2019 
Materials Unit price Quantity Unit price  Quantity 
Reams of paper 12,000 100 11500 95 
Ink 60,000 12 80,000 10 
Master roll 75,000 2 60,000 3 
Glue 10,000 16 12,000 12 
Staples 500 40 600 50 

 

Using 2018 as a base year compute Laspyres’ price and Paasches’ price 
index. Comment on your results in each case. 

(8 marks) 
(c) An accountant at JJ supermarket believes that the supermarket has an 

equal number of customers on each day of the week. The table below 
shows the number of customers who bought commodities from the 
supermarket in the first week of February. 

 

Day No of customers 
Sunday 65 
Monday 103 
Tuesday 114 
Wednesday 116 
Thursday 115 
Friday 112 
Saturday 75 

 

Required: 
 

Using Chi – square test, determine whether there is enough evidence to 
support the accountants claim at 1% level of significance. 

(8 marks) 
(Total 20 marks) 

Question 4 
 

(a) Distinguish between mean squared error and mean absolute error. 
(2 marks) 

(b) The quality control inspector at Uganda drug authority inspected drug 
packaging items. Out of those inspected, only 10% of the items with 
defects were accepted and only 5% of the good quality items were 
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rejected. The overall production quality statistics showed that only 90% of 
the inspected items are good. 
 

Required: 
 

(i) Determine the probability that an item inspected was rejected when 
it was of good quality. 

(1 mark) 
(ii) Copy and complete the joint probability table below. 

(5 marks) 
Quality   
 Accept Reject Marginal Probability 
Good    
Defect     
Marginal Probability     

 

(iii) Find the probability that the quality control inspector at Uganda drug 
authority will do a wrong check for the next packaging item. 

(2 marks) 
(c) The number of tourists visiting Uganda Museum for a period of 10 years 

was recorded as indicated in the table below: 
 

Year No of tourists  
(in thousands) 

2010 303 
2011 321 
2012 342 
2013 363 
2014 406 
2015 417 
2016 464 
2017 488 
2018 495 
2019 531 

 

Required: 
 

(i) Using the method of least squares determine the equation of the trend 
line. 

(8 marks) 
(ii) Determine the forecasts for the annual number of tourists for the year 

2026. 
(2 marks) 

(Total 20 Marks) 
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Question 5 
 

(a) Distinguish between marginal revenue and marginal cost. 
(2 marks) 

(b) BAK executive bus company travels daily from Kampala to Mityana and 
accommodates three categories of passengers: Business class, first class 
and economy class. Passengers are required to pay Shs 5,000, 7,000 and 
4,000 respectively on the preferred category. 
 

The bus can only accommodate 100 passengers on a single trip and on the 
first trip Shs 630,000 was collected as fares. 
 

On the second trip, the business class recorded 10 more passengers; first 
class had 20 passengers less while the number in economy class had 
doubled as compared to the first trip. 
 

Required: 
 

(i) Determine the number of passengers who travelled in each category 
on the first bus trip. 

(7 marks) 
(ii) Determine the total income earned from the fares the bus company 

got on the second trip. 
(2 marks) 

(c) A firm has found out from past experience that its profit is given by 

500,2729
3

)(
3




 qqqP  where 0 35q  
 

Required: 
 

Find the; 
 

(i) value of q  that maximises profit.  
(6 marks) 

(ii) profit per unit product when this maximum is achieved. 
(3 marks) 

(Total 20 marks) 
Question 6 
 

(a) Kasokoso art craft workshop has three machine types for crafting (I), 
finishing (II) and spraying (III) installed at the their workshop. Machine 
types (I) and (II) are capable of being operated at most 12 hours whereas 
machine (III) must be operated for at least 5 hours a day. 
Currently the workshop produces only two types of artwork (M and N) and 
each requires using all the three types of machines. The number of hours 
required to produce 1 unit of each artwork type M and N on the three 
machines are indicated in the table below: 
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Item  Number of hours required on machines 
I II III 

M 
N 

1 
2 

2 
1 

1 
1.25 

 

The workshop makes a profit of Shs 600,000 and Shs 400,000 on each of 
the items M and N produced respectively. 
 

Required: 
 

(i) Formulate the above problem as a linear programming problem. 
(4 marks) 

(ii) Using the graphical method, determine how many items of each 
type the workshop must produce so as to maximise profits assuming 
that all produced items are sold. 

(6 marks) 
(iii) Determine the maximum profit the workshop would reap. 

(2 marks) 
(b) The table below shows details of a project schedule for Riley Consultancy 

Firm in relation to their terms of reference. 
 

Activity Preceding 
Activity 

Normal time 
(in weeks) 

Crash time  
(in weeks) 

Normal 
cost 
“million” 

Crash cost 
“million” 

A - 4 1 30 36 
B - 3 2 20 30 
C A,B 3 1 15 22 
D B 7 4 21 24 
E C,D 5 3 16 40 
F E 2 1 28 35 

 

Required: 
 

(i) Draw a network diagram for the project and use it to determine the 
critical path and project duration. 

(4 marks) 
(ii) Obtain the total cost of the project if the project duration is reduced 

by 2 weeks through crashing the activities along the critical path. 
(4 marks) 

(Total 20 marks) 
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FORMULAE 

1. Combination 
!)!(

!
rrn

nCr
n


  

2. Permutations 
)!(

!
rn

npr
n


  

3. Mean of the binomial distribution= np  

4. Standard deviation = npq  
 

5. Variance of the binomial distribution )1( pnp   

6. Standard error of population proportion 
n
pqS ps   

7. Spearman’s rank correlation coefficient 
)1(

6
1 2

2


 

nn
d

r  

8. 
Product moment coefficient of correlation = 

   
  





))(())(( 2222 yynxxn

yxxyn  

9. Cost slope   
crash cost – normal cost 
normal time – crash time 

10. 
 
Harmonic mean (ungrouped data) 




x

nhm 1  

11. Sample mean  
n

x
x   

12. 
 
Harmonic mean (grouped data) 




x
f

nhm  

13. Quartile coefficient of dispersion
13

13

QQ
QQ




  

14. Bowley’s coefficient of skeweness = 
13

213 2
QQ

QQQ



  

15. Mean 



f
fd

Ax  or Mean 



f
fx

x  
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16. Median C
fm

CfbN

Lb














 
 2  

17. Mode C
dd

dlm 










21

1  

18. Variance 
22

)( 
















f
fx

f
fx

xVar  

19. Standard deviation 2
2

x
f

fx





 
 


f

xxf 2)(

 

20. Sample standard deviation 
1

)( 2




 

n
xx

s
 

21. Least squares regression equation of y on x is given by; bxay 
 

 Where; 
  

  



 22 xxn

yxxyn
b

 
and 

n
xb

n
y

a  
 

22. Least squares regression equation of x on y is given by; x = c +dy  

 Where 
n

yd
n

x
c    and   

  



 22 )( yyn

yxxyn
d

 

23. Standardising normal. 

µ


xz

 

24. Central Limit theorem 
21

2
2

2
1

2

nn

xx






  

24. Confidence interval for sample mean 
n
stx 2/

 
25.   


E

EO 2
2

 
26. Confidence interval of proportion

n
pqzp

2
  

27. Pearson coefficient of skewness 
ds

xSk )mode( 
  o

r 
ds

medianx
Sk







 


3

 

28. Expectation =  )( xXxP  
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29. Laspeyres’ price index = 100
)(
)(

00

01 






pq
qp  

30. Paasche’s Model = 100
)(
)(

01

11 







pq
qp  

31. Weighted aggregate price index 100
0





wv
wvn  

32. Additive law of probability; )()()()( BAPBPAPBAP   

33. Conditional probability  
)(

)(
BP

BAP
B

AP 
  

34. Independence of A, B   )()()()( BPAPBAorPAPB
AP   

35. Continuous compounding 
r

brbrPA
n

n 


)1()1(  

36. Quotient rule of differentiation 2

11

v
uvvuf 

 ; where
v
uf   

37.  
!x

exXelPPoissonMod
x
 

38. 
Extrapolation  

))((
12

1
121 xx

xxyyyy x 



 

39. 
Interpolation  

))((
12

12
11 xx

yyxxyy x 



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