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Attempt five of the six questions 
 

Question 1 
 

(a) Define and give the advantages of quasi random sampling technique. 
(2 marks) 

(b) The following table shows the distribution of monthly wages of 100 
workers at a manufacturing plant. 
 

Wage (Shs ‘000’) No of workers 
300 - 499 6 
500 - 699 24 
700 - 899 30 

900 - 1,099 28 
1,100 - 1,299 9 
1,300 - 1,499 3 

 

Required: 
 

(i) Construct the cumulative frequency curve and use it to estimate the 
median, lower quartile and the upper quartile wage 

(11 marks) 
(ii) Compute quartile coefficient of dispersion. (2 marks) 
(iii) Compute the mean wage. (5 marks) 

(Total 20 marks) 
Question 2 
 

(a) According to the Human Resource Manual of TID Company, all employees 
are required to enroll on any of the available medical schemes (A or B). 
Statistics show that 65% of the employees are enrolled to scheme A and 
40% of these are male.  If only 55% of those enrolled on scheme B are 
male; 
 

Required: 
 

Determine the probability that an employee chosen at random is: 
 

(ii) a male employee. (3 marks) 
(iii) enrolled to scheme A given that he is a male employee. (3 marks) 

(b) From a normal population of razor blade packets with mean mass, µ and 
variance 4.5g, a random sample of 10 packets was taken and the mass in, 
g, was found to be: 12.9, 12.3, 16.4, 12.6, 13.1, 13.7, 12.5, 10.8, 15.5, 
and 11.2. 
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Required: 
 

Compute the 95% confidence limits for the mean µ and comment on the 
results. 

(6 marks) 
(c) A survey was carried out to establish the impact of the dependence on 

loan financing and equity financing on companies’ growth.  The results 
from a total of 180 small, medium and large companies revealed the 
following. 
 

 Company size 

 Small Medium Large 
Loan financing 21 36 30 
Equity financing 48 26 19 
 

Required: 
 

Using Chi square, test the hypothesis at 5% level of significance that the 
growth of a company is independent of its type of financing. 

(8 marks) 
(Total20 marks) 

Question 3 
 

(a) The following table shows items that constitute the food basket for Azimio 
community.  The prices and quantities for the base and current year are as 
shown in the following table. 
 

 Base year Current year 
Item Price (Shs ‘000’) Quantity(kg) Price (Shs ‘000’) Quantity(kg) 

A 10 25 15 30 
B 15 30 10 20 
C 20 10 25 20 
D 25 25 50 50 
E 30 50 35 35 
F 10 25 30 20 

 

Required: 
 

Calculate Laspeyre’s index for the above information and comment on your 
result. 

(6 marks) 
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(b) Tweyambe is a private enterprise that deals in the manufacture of super 
concrete products demanded by construction companies.  Past records 
show that the quarterly demand, in metric tons, for the last 3 years is as 
shown in the following table: 
 

Year Quarter Demand 

2016 

1 390 
2 425 
3 420 
4 475 

2017 

1 440 
2 460 
3 465 
4 500 

2018 

1 455 
2 520 
3 495 
4 560 

 
Required:  
 

(i) Distinguish between positive correlation and negative correlation 
giving an example for each category. 

(4 marks) 
(ii) Compute the correlation coefficient using product moment 

coefficient method. 
(9 marks) 

(iii) Comment on the value of the correlation coefficient obtained in (b) 
(ii) above. 

(1 mark) 
(Total 20 marks) 

Question 4 
 

(a) Distinguish between the terms ‘fixed costs’ and ‘variable costs’. (4 marks) 
(b) A bike company has invested in a new sports bike assembling plant and it 

has been estimated that after assembling y  sports bikes, the profit, p  in 
Shs’ 000’ is given by the function   .500,126004 2  yyyP  
 

Required: 
 

(i) Find the values of y  for which the profit is zero. (4 marks) 
(ii) Determine the maximum profit. (3 marks) 
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(c) A landlord in urban area owns three houses with one bedroom, two 
bedrooms and three bedrooms respectively.  The total rent the landlord 
receives per month is Shs 1,240,000.  The landlord needs to make mini 
repairs on the houses and it costs 10% of the one bedroomed house rent, 
20% of the two bedroomed house rent and 30% of the three bedroomed 
house rent.  The total bill for repairs is Shs 276,000.  Given that the three 
bedroomed house rent is twice that of one bedroomed house; 
 

Required: 
 

Compute the rent for each of the three houses.  (9marks) 
(Total 20 marks) 

Question 5 
 

(a) Define the following terms as applied in linear programming: 
 

(i) ‘Feasible region’. (1 mark) 
(ii) ‘Optimum solution’. (1 mark) 

(b) A factory manufacturing floor tiles is to use three ingredients A, B and C in 
varying proportions to produce three new brands of tiles: Oglas (O), 
Puncher (P) and Gaura (G).  The factory wishes to produce at least 30, 40 
and 50 units of O, P and G respectively in the initial phase.  Each ton of A 
yields 10 units of O, 20 units of P and 30 units of G, while each ton of B 
yields 20 units of O, 10 units of P and 10 units of G and a ton of C yields 
30 units of O, 20 units of P and 10 units of G. 
 

Given that the factory used 1X  tons of A 2X  tons of B 3X  tons of C and 
that the cost of each ton of ingredient A, B and C is Shs 10 million, Shs 12 
million and Shs 15 million shillings respectively; 
 

Required: 
 

(i) Formulate a linear programming model for the above information. 
(2 marks) 

(ii) Generate the dual to the linear programming model in (b) (i) above. 
(2 marks) 

(iii) Using a simplex tableau method solve the dual in (b) (ii) above to 
determine the minimum cost of production. 

(7 marks) 
(c) Marks’ Service Garage is very popular with the latest vehicle models in 

town.  The Supervisor, Ms. Mariam Akangas is particularly interested in the 
fuel consumption of the vehicles they handle.  She has compiled the 
following data comparing the age of the vehicles (in years) and the 
distance per litre of fuel (in kilometres, km): 
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Age  x  2 4 6 8 10 12 14 
Distance  y  18.0 17.9 17.5 16.8 16.6 16.2 16.0 
 

Required: 
 

(i) Determine the regression equation of x  on y  by least squares 
method. 

(6 marks) 
(ii) Find the age of a car that covers 17.2 km per litre of fuel. 

(1 mark) 
(Total 20 marks) 

Question 6 
 

(a) Distinguish between the following concepts in relation to network analysis: 
 

(ii) ‘Total float’ and ‘free float’. (2 marks) 
(iii) ‘Normal cost’ and ‘crash cost’. (2 marks) 

(b) (i) Distinguish between maximax and maximin criterion as applied in 
decision theory. 

(2 marks) 
(ii) Kato is planning to construct a building in Katwe Division in Masaka 

Municipality.  He carried out research on the estimated profits (in 
Shs ‘million’) depending on the proposal to elevate the municipality 
to city status.  The table below shows the estimated profits for the 
proposed use of the building once completed. 
 

 State of nature 
 Not elevated Elevated 
Alternative to city status to city status 
Apartments 8 8 
Hotel 5 15 
Shopping mall -11 22 
Probability 0.4 0.6 

 

Required: 
 

Calculate the expected profit for each alternative using the expected 
monetary value approach and advise Kato on the best alternative to 
choose. 

(4 marks) 
(c) Ringa Engineering Ltd has decided to undertake some research to create a 

selling strategy for their new product.  The company operations manager 
has identified the activities A to F and their associated duration time (in 
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weeks), and cost (in Shs ‘000’) and schedule of implementation as given in 
the table below: 
 

Task Pre-task Normal time Crash time Normal cost Crash cost 
A None 4 3 360 460 
B None 8 5 300 510 
C A 5 3 170 270 
D A 9 7 220 300 
E B, C 5 3 200 360 
F D, E 2 2 200 250 

 

Required: 
 

(i) Draw an activity on node network and determine critical activities. 
(4 marks) 

(ii) Determine the cost slope for critical activities. (3 marks) 
(iii) Determine the cost of the project if activities C, E and F are crashed 

by 2, 2 and 1 week(s) respectively. 
(3 marks) 

(Total 20 marks) 
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FORMULAE 
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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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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  

29. Laspeyres’ price index = 100
)(
)(

00

01 






pq
qp  



Quantitative Techniques - Paper 2 

20 August, 2019 Page 10 of 13 

30. Paasche’s Model = 100
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