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Attempt five of the six questions. 
 

Question 1 
 

(a) Distinguish between bimodal distribution and bivariate distribution giving 
an illustration in each case. 

(4 marks) 
(b) The table below shows the cumulate frequency of time a patient has to 

wait in a queue before he /she can be called in to see a doctor in a busy 
hospital. 

 

Waiting time in minutes Number of patients 
49.5 - 59.5 1 
59.5 - 69.5 3 
69.5 - 79.5 11 
79.5 -89.5 29 
89.5 - 99.5 52 
99.5- 109.5 73 
109.5 - 119.5 88 
119.5 - 129.5 97 
129.5 - 139.5 100 

 

(i) Re-construct a frequency table for the above data and present the 
data on a histogram. Hence estimate the mode. 

(6 marks) 
(ii) Calculate the variance for the above data. 

(8 marks) 
(iii) Using the relationship between mean, mode and median determine 

the median. 
(2 marks) 

(Total 20 marks) 
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Question 2 
 

(a) In April 2019, a multiple choice aptitude test consisting of 200 questions, 
each question with 4 possible answers of which only one was correct was 
administered by public service in order to short list applicants for the 
advertised jobs.  

 

Required: 
 

Find the probability that sheer guess work yielded 25 to 30 correct 
answers for 80 of the 200 questions which applicants had no knowledge 
about. 

(7 marks) 
(b) During a scout’s camp at Kazi camping site, participants were required to 

parade in groups. 
 

Required: 
 

In how many ways can a group of 5 scouts be selected from 9 members if 
two particular members from the 9 cannot be in the same group? 

(4 marks) 
(c) A discrete random variable X  has a probability distribution indicated in the 

following table. 
 

X  1 2 3 4 5 6 7 
 XP  k  k2  k2  k3  2k  27k  kk 22  

 

Required: 
 

(i) Find the value of k  (4 marks) 
(ii) )(XE  (2 marks) 
(iii) )4( XP  (3 marks) 

(Total 20 marks) 
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Question 3 
 

(a) The Chairperson of the Public Accountants Examinations Board at ICPAU 
believes that gender is independent of performance in the accounting 
profession. To confirm this belief, a random sample was taken comprising 
of 200 males and 160 females who had completed the CPA course. The 
results are summarised in the following table.  

 

 Male. Female  
Distinction  18.5 % 27.5 % 
Merit  63.5 % 60.0 % 
Unsatisfactory  18.0 % 12.5 % 

 

Required: 
 

(i) State the hypothesis you would apply to examine the validity of this 
belief. 

(4 marks) 
(ii) Test the Chairperson’s belief at 5 % level of significance.  

(8 marks) 
(b) At a beverage factory, 100ml bottles are cocked every 5 minutes. To 

ensure that the process works properly, a summary of five samples with 4 
observations each was taken and the results recorded as shown below: 

 

Sample   Mean  Range  R   
1 102 99 98 101 100 4 
2 103 98 99 104 101 6 
3 97 99 99 101 99 4 
4 99 103 101 105 102 6 
5 98 102 103 97 100 6 

 

Required: 
 

(i) Compute the mean of the means ( ) and the mean of the ranges . 
(2 marks) 

(ii) Given the values of 729.02 A , 282.24 D  and 03 D , determine the 
upper and lower control limit of the mean and range respectively. 

(6 marks) 
(Total 20 marks) 
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Question 4 
 

(a) Porombo Crude Waragi Distillers Ltd distils crude waragi to refine it for sale 
to the public. The following data has been obtained concerning the time 
(in minutes) required to inspect batches of crude waragi and the quantity 
(in mg) of toxic substances obtained therein.  

 

Quantity )(x  17 9 12 7 8 10 14 18 19 6 
Time )(y  48 50 43 36 45 49 55 63 55 36 
The data in the table is summarised as follows:   

   
 

Required: 
 

Illustrate the above data on a scatter graph. 
(4 marks) 

(b) Determine the: 
(i) Coefficient of correlation between x  and y  and comment on the 

result. 
(4 marks) 

(ii) Values of a  and b  of regression equation that approximates the 
trend in the form bxay  . Hence plot the trend line on the scatter 
graph. 

(6 marks) 
(iii) Inspection time required to determine 20mg of toxins. 

(2 marks) 
(c) Distinguish between cyclic and seasonal variations in time series. 

(4 marks) 
(Total 20 marks) 

Question 5 
 

(a) Two factories located in Katwe (a suburb in Kampala) are engaged in the 
production of maize flour. Factory A has a production 
function,  and factory B has a production function 

 where q  is the quantity of maize used (in metric 
tons). On 5 February 2021, the two factories produced the same quantity 
of maize flour. 

 

Required: 
 

Find the amount of maize flour that was produced on that day. 
(5 marks) 
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(b) Rukundo Egumeho is an enterprise specialised in the production of local 
wine. The cost of producing Q  units per day is given by a cost function, 

 while the revenue is defined by the 
function  where C  and R  are in thousands of shillings. 

 

Required: 
 

(i) Determine the output that maximises profit. (7 marks) 
(ii) Cost incurred to gain this profit. (2 marks) 

(c) The following table relates to the expenditure of a family in a slum area. 
 

Items  Weight  Base year prices 
(Shs “000”) 

Current year prices. 
(Shs “000”) 

Food  10 1,500 2,250 
House rent 5 5,000 15,000 
Clothing  2 3,000 6,000 
Fuel  3 3,000 7,500 
Others  5 5,000 7,500 

 

Required:  
 

Compute the cost of living under such conditions. 
(6 marks) 

(Total 20 marks) 
Question 6 
 

(a) A project is modelled by activity network in the diagram below. The 
activities and their duration are represented by arcs. The numbers in the 
circle nodes are event numbers. Each activity requires one work and 
activity duration are in hours. 

                         
        D -4     I -2          
                         
                    K -5    
  A -5     E -7                
                         
   B -4      F -9       J -8      
                         
        C                 
    C -7                    
           G -7             
                         
         H -6               

2 6 8 

1 3 5 

4 7 

9 
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Required: 
 

(i) Explain the significance of the dummy activities from event 5 to 
event 6 and from event 7 to event 9. 

(2 marks) 
(ii) Re-draw the network diagram and clearly indicate the early and 

latest start times in each event. 
(5 marks) 

(iii) Obtain the minimum project completion time using your network 
diagram in (ii) above. 

(1 mark) 
(b) A firm produces three articles A, B, C in two factories. For each 100 

employees at the first factory, the weekly production is 100 units of A, 200 
units of B, 500 units of C, while the corresponding figures for the second 
factory are 500 units of A, 300 units of B, 200 units of C. To fulfil its orders 
the firm must produce each week 1,000 units of A, 1,300 units of B, 1600 
units of C or more. If the total available labour force is 1,000 and if each 
employee is paid Shs 80,000 and Shs 40,000 per week at the first factory 
and the second factory respectively, 

 

Required: 
 

(i) Express the above information as a linear programming problem. 
(5 marks) 

(ii) Graphically determine how many men should be employed at each 
factory if the firm intends to minimise total costs. 

(7 marks) 
(Total 20 marks) 
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21. Least squares regression equation of y on x is given by; bxay 
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23. Standardising normal. 
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