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Attempt five of the six questions 
 

Question 1 
 

(a) Explain the importance of a frequency polygon. (2 marks) 
(b) In 2016, a survey was carried out to find the number of people engaged in 

productive agriculture before they could be advanced money from wealth 
creation project. The results of the survey are summarised in the table 
below. 

 

Age Male Female. 
20 - 24 2,168 2,118 
25 - 29 2,072 2,022 
30 – 34 2,035 1,978 
35 – 39 2,088 2,021 
40 – 44 1,794 1,741 
45 – 49 1,803 1,775 
50 – 54 1,434 1,443 
55 – 59 1,235 1,283 
60 – 64 1,045 1,175 
65 – 69 815 1,097 
70 – 74 594 1,003 
80 – 84 287 626 

 

Required: 
 

Use the data in the table to calculate: 
(i) the mean age of the entire population that was surveyed. 

(6 marks) 
(ii) median age of the female population that was surveyed. 

(3 marks) 
(c) In a sample of 150 married couples, the relationship between the age of a 

husband and age of the wife were investigated. The results are illustrated 
in a two way frequency table below 

 

Age of wife ( y ) Age of husband ( x ) 
 10-19 20-29 30-39 40-49 50-59 60-69 70-79 
10 - 19 5 3      
20 - 29 1 25 7 2    
30 - 39  1 28 5 1 1  
40 - 49  1 2 24 4   
59 - 59    3 18   
60 - 69     1 11 2 
70 - 79      1 4 
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Required:  
 

(i) Illustrate the above data on the same frequency polygon.  
(8 marks) 

(ii) Hence compare the age distribution for couples in the sample. 
(1 mark) 

(Total 20 marks) 
Question 2 
 

(a) (i) Distinguish between complimentary events and exhaustive events in 
probability theory. 

(2 marks) 
(ii) A question paper of mathematics and statistics contains 10 

questions divided in two sections of 5 questions each. 
 

Required: 
 

Determine the number of ways a candidate can select 6 questions, 
selecting at least two questions from each section. 

(4 marks) 
(b) A factory which produces garden tools makes both the blades and blade 

handles. The length of a blade is approximately normal with a mean of 30 
cm and standard deviation of 1 cm and the length of the blade handle is 
also normally distributed with a mean of 78 cm and standard deviation 5 
cm. Assuming the assembled blades with handles will have a length 
normally distributed. 
 

Required:  
 

What percentage of the assembled blades will have length exceeding 110 
cm? 

(6 marks) 
(c) A discotheque uses two types of batteries in their remote control system 

manufactured by different companies. The standard deviation of the 
lifetime for the Never die batteries is 3.1 hours and for Everlasting 
batteries is 2.9 hours. A random sample of 80 Never die and 90 Everlasting 
were tested and their mean lifetime were 7.9 hours and 8.2 hours 
respectively. 
 

Required: 
 

Test at 5 % level of significance whether there is any evidence of 
difference between the mean lifetimes of the two types of batteries.  

(8 marks) 
(Total 20 marks) 
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Question 3 
 

(a) The cost of energy for 2017 and 2018 for a modest family in Jinja town is 
shown in the table below. 
 

 2017 2018 
Price (shs) Quantity Price (shs) Quantity 

Charcoal  4,363 76 bags 4,649 80 bags 
Fuel  2,604 552 litres 2,696 3,000 litres 
Electricity (yaka) 550 11,490 units 560 540 units 
Gas 14,040 14,500 kg 15,000 13,200 kg 

 
Required: 

 

Compute Paasche index using 2017 as the base year. 
(4 marks) 

(b) A quality control director wishes to set up control charts for the 
manufacture of plastic tubing. The variable of interest is the amount of 
pressure required to rapture the tubing. Twenty random samples of size 
10 were used and yielded the following results.  

 

Sample 
mean X  

1X   3X  
4X  5X  6X  7X  8X  9X  10X  

 8 9 10 11 9 9 8 10 10 10 
Sample 
range R  

1R  2R  3R  4R  5R  6R  7R  8R  9R  10R  

 2 1 2 0 2 3 1 1 2 2 
 

Sample 
mean X  

11X  12X  13X  14X  15X  16X  17X  18X  19X  20X  

 9 9 8 9 9 11 8 10 10 10 
Sample 
range R  

11R  12R  13R  14R  15R  16R  17R  18R  19R  20R  

 1 1 1 2 2 2 1 3 1 1 
 

Required: 
 

(i) Calculate the value of X  and R . (7 marks) 
(ii) Determine the upper and lower control limits for X  chart using  

(n =20, 2A =0.308) (3 marks) 
(iii) Plot the mean data values on the control chart and hence determine  

whether the process is in control or not. (6 marks) 
(Total 20 marks) 
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Question 4 
 

(a) Explain the main causes of deviation of sample data from population data 
in the process of sampling. 

(2 marks) 
(b) The following grades A, B, C, D, E and F were scored by 12 candidates in 

Accounting and taxation interviews, and the overall grades were based on 
the interview results from both subjects. 

 

Candidate 1 2 3 4 5 6 7 8 9 10 11 12 
Overall A B B C C C D D D E F F 
Accounting B C A D C B C E D D E F 
Taxation C A C B D E C C E D F E 
 

Required: 
 

Compute Spearman’s rank correlation coefficient: 
(i) Between overall grades and Accounting grades. (6 marks) 
(ii) Between overall grades and Taxation grades and hence 

(5 marks) 
(iii) Determine with a reason which of the grades was a better predictor 

of the overall grades. 
(2 marks) 

(c) The following table shows the monthly sales volume of a firm in million 
shillings. 
 

Month 2017 2018 
January 26.0 31.4 
February 25.1 30.8 
March 24.5 28.9 
April 24.0 30.3 
May 25.6 30.1 
June 25.0 29.2 
July 24.4 27.6 
August 22.7 25.3 
September 24.0 26.0 
October 24.1 28.2 
November 23.4 27.7 
December 23.0 28.4 

 

Required: 
 

Compute the 12 monthly centred moving averages. (5 marks) 
(Total 20 marks) 



Quantitative Techniques - Paper 2 

26 November, 2019 Page 6 of 14 

Question 5 
 

(a) A manufacturer estimates that when Q units of a particular commodity are 

produced, the total cost will be 983
8
1)( 2  QQQC  

thousand shillings and further more 

)75(
3
1)( QQP   thousand shillings per unit is the price at 

which all Q units will be sold. 
 

Required: 
 

Find the marginal cost and marginal revenue. 
(5 marks) 

(b) The cost function of a firm is given by 36001002)( 2  QQQC  
and the revenue function is given by 

22500)( QQQR  .  
 

Required: 
 

(i) Find the value of Q  that yields maximum profit. 
(5 marks) 

(ii) Hence determine the maximum revenue attained when the profit 
level is at maximum. 

(2 marks) 
(c) A manager of a shop in a busy shopping mall on Bigo Avenue found out 

that his profit per annum (million shillings) follows a relation 
232411 nnp   where n  is hours spent on the shop 

per month.  
 

Required: 
 

(i) Represent 232411 nnp  on the graph (use a range of 1 - 8  
months) (5 marks) 

(ii) What is the most profitable length of time for him to be at the  
shopping mall? (1 mark) 

(iii) How long will it take him to get a profit of Shs 43,000,000? 
(2 marks) 

(Total 20 marks) 
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Question 6 
 

(a) Explain the following terms in the context of project network analysis. 
(i) Dummy activity. (1 mark) 
(ii) Crashing. (1 mark) 

(b) Gonda Clock Company produces clocks of two types regular and deluxe. 
The electrical components necessary are supplied by another company 
whose supply is limited to 600 components per day. Each regular clock 
requires 5 components and each deluxe clock requires 6 components. The 
production of one regular clock requires 1 man day of labour, while 2 man 
days are required for deluxe, the production labour force has on daily basis 
160 man days. The production takes place in 2 different departments for 
each type of clock. The daily departmental capacity for regular is 80 and 
for deluxe is 60. A profit of Shs 5,000 is possible for regular and Shs 8,000 
for each deluxe. 

 

Required: 
 

(i) Using graphical method determine how many regular and deluxe 
clocks should be produced on a daily basis so as to maximize profit. 

(12 marks) 
(ii) Determine the maximum profit expected on a daily basis. 

(1 mark) 
(c) The table shows activities, their immediate predecessors and duration in a 

project. 
 

Activity  Immediate predecessor Duration (days). 
A - 6 
B A 9 
C A 8 
D B, C 4 
E B 6 
F D, E 6 
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In the initial design of the project dummies were used to make a network 
as shown in the net work diagram below. 
 

                        
            E        F    
        B                
                        
   A          D          
                        
        C                
                        
                        
                        
 

Required: 
 

(i) Re-modal the network to reduce the dummy activities. 
(2 marks) 

(ii) Hence determine critical activities of the project. 
(3 marks) 

(Total 20 marks) 
 

3 

5 

8 9 7 

1 2 4 6 
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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
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





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




 
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dlm 



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

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18. Variance 
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








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





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   
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


 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 
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  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
)(
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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
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