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Attempt five of the six questions 
 

Question 1  
 

(a) Distinguish between the following terms as applied in statistics:  
 

(i) ‘Decision rule’ and ‘decision tree’. 
(2 marks) 

(ii) ‘Variable’ and an’ attribute’. 
(2 marks) 

(b) The table below shows the weekly wages of 100 workers on a flower farm 
in Katunda village. Study it and answer the questions that follow: 
 

Weekly wage (Shs ‘000’) Number of workers 
20-24 10 
25-29 16 
30-34 26 
35-39 28 
40-44 10 
45-49  8 
50-54  2 

 

Required: 
 

Compute the: 
 

(i) mean wage using Shs 37,000 as a working mean. 
(5 marks) 

(ii) median wage.  
(3 marks) 

(iii) standard deviation.  
(5 marks) 

(iv) Karl Pearson’s coefficient of skewness and comment on the 
skewness of the wages. 

(3 marks) 
(Total 20 marks) 

 

Question 2 
 

(a) Define the following terms as used in sampling theory: 
 

(i) ‘Sample’.  
(1 mark) 

(ii) ‘Sample space’. 
(1 mark) 
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(b) A banking hall supervisor at Abacus Bank Ltd established that in a given 
hour, the number of clients X entering a hall is according to the probability 
distribution given in the table below:. 
 

X  11 12  13  14  15  
P( X = x ) b  

5
2  b4  

5
1  b  

 

Required: 
 

Determine the: 
 

(i) value of b . 
(3 marks) 

(ii) average number of tellers the supervisor will recommend to the 
bank manager so as to attend to all clients at once during the given 
hour.  

(4 marks) 
(iii) expected value of 2X . 

(3 marks) 
(c) A new water bottling factory that has just installed new machinery carried 

out a test on all its equipment before starting on full scale operation. The 
number of equipment, m, that did not operate perfectly, were according to 
faulty equipment function .4023)( 2  mmmf  
 

Required: 
 

Find the value of m by the method of completing squares for which .0)( mf  
(4 marks) 

(d) Familya Accountants Ltd interviews, recruits and mentors trainee 
accountants for different firms.  During a recent recruitment process, a 
sample of 15 applicants was interviewed. The probability that an applicant 
would fail an interview was

3
2 . 

 

Required: 
 

Find the: 
 

(i) probability that between 8 and 10 applicants passed the interview.  
(2 marks) 

(ii) standard deviation of the applicants that passed the interview. 
(2 marks) 

(Total 20 marks) 
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Question 3 
 

(a) (i) Distinguish between hypothesis and hypothesis testing. 
(2 marks)  

(ii) A busy restaurant in the centre of artisan workshops in Kampala 
buys fruits in bags towards festive seasons. In order to ensure the 
quantity of the fruits packed in the bags were accurate, a sample of 
360 bags was tested and it yielded a mean weight of 100 kg and 
standard deviation of 15 kg. 
 

Required: 
 

Estimate the 99% confidence interval of the mean weight of all the 
bags bought by the restaurant. 

(5 marks) 
(b) A manager of a private security organisation believes that the mean wage 

of a private guard is Shs 135,000 per month with a standard deviation of 
Shs 30,000. However a random sample of 120 private guards revealed that 
the mean wage is Shs 132,000 per month. 
 

Required: 
 

Test the manager’s belief at 5% level of significance. 
(6 marks) 

(c) A bakery uses three basic raw materials; baking flour, yeast and fruit 
flavors. The following purchasing manager’s records show the purchases 
made for 2016 and 2017. 
 

 2016 2017 
Item Quantity Price Quantity Price 
  Shs ‘000’  Shs ‘000’ 
Flour(kg) 10,000 2,000 12,000 2,200 
Yeast(packets) 3,000 845 35,000 600 
Flavor(packets) 1,500 620 2,000 650 
 

Required: 
 

(i) Taking 2016 as a base year, compute Paasche's quantity index.  
(6 marks) 

(ii) comment on the bakery's consumption of the raw materials in the 
given period. 

(1 mark) 
(Total 20 marks) 

 



Quantitative Techniques – Paper 2 

29 May, 2018 Page 5 of 13 

Question 4 
 

(a) Distinguish between ‘slack variable’ and ‘surplus variable’ as used in 
simplex method of solving linear programming problem models. 

(2 marks) 
(b) The solar technology company manufactures three different types of 

calculators; scientific )( 1X business )( 2X and graphic )( 3X .The three types 
have production requirements summarized in the initial simplex tableau 
below. 
 

1X  2X  3X  1S  2S  3S  p   
5 7 10 1 0 0 0 90,000 
1 3 4 0 1 0 0 30,000 
1 1 1 0 0 1 0 9,000 
-6 -13 -20 0 0 0 1 0 

 

The final tableau after several iterations is given below. 
 

1X  2X  3X  1S  2S  3S  p   

0 3
1

 0 1 2
5

 0 0 1,000 

0 3
2  1 0 4

1  0 0 7,000 

1 3
1  0 0 4

1

 1 0 2000 

0 3
7  0 0 5 0 1 152,000 

 

Required: 
 

(i) Explain how to obtain a pivot entry in the initial tableau. 
(3marks) 

(ii) Determine the values of 1S , 2S and 3S in the final tableau and explain 
what they represent. 

(2 marks) 
(iii) Determine the values of 1X , 2X and 3X  and state the maximum value 

of the associated linear programming model. 
(3 marks) 

(c) A factory uses x  inputs to get y  units of output. If the output values are 

given by )2()2( 3  xxy ; find 
dx
dy  in descending powers of x  

(4 marks) 
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(d) In a busy factory that uses perishable goods, all raw material delivered to 
the factory in a day must be processed that very day. In case many 
deliveries are received in a day, more machines must be used to avoid 
wastage. In respect to this, a profit function 2212 axaxy   was designed 
where x  is the number of machines used, a  number of deliveries received 
in a day and y the profit earned in million shillings.  
 

Required: 
 

If on a particular day, three deliveries of raw materials were received, 
 

determine: 
 

(i) the number of processing machines that should be used on that day 
in order maximize profit.  

(4 marks) 
(ii) the maximum profit. 

(2 marks) 
(Total 20 marks) 

Question 5 
 

(a) Distinguish between correlation and causation. 
(2 marks) 

(b) In a wealth creation scheme, the youth are advised to start investing in 
saving schemes that earn interest.  A youth from Mukatasa parish has 
invested Shs 65,000 in three investment schemes namely A, B & C that 
offer 6%, 8% and 9% compound interest per year respectively. The total 
interest earned in the three schemes at the end of the year amounted to 
Shs 48,000 and the interest earned from scheme C was Shs 600 more than 
the interest earned from scheme B. 
 

Required: 
 

Determine the amount of money that was invested in each saving scheme. 
(7 marks) 

(c) An NGO in a suburb of Kampala needs the following time (in days) and 
costs (in Shs) to run its activities in a month. 
 

Activity Time Cost 
A – B 10 10,000 
A – E  9 40,000 
B – C  8 70,000 
A – D  6 60,000 
E - D  7 30,000 
C - D  4 50,000 
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Required: 
 

(i) Sketch the activity on node network. 
(3 marks) 

(ii) For each node determine the earliest start time and latest start time. 
(5 marks) 

(iii) Compute the total running costs of the NGO in a month.  
(3 marks) 

(Total 20 marks) 
 

Question 6  
 

(a) State two advantages of the moving average method for measuring 
secular trend. 

(2 marks) 
(b) The manager of Berikito Abattoir received the document with the 

information from the records officer at the end of the first quarter of 2015 
as in the table below. 
 Slaughter record 
 January February March 
Week 1 2 3 4 1 2 3 4 1 2 3 4 
No. of Animals 12 40 69 22 19 42 72 28 22 48 81 31 
 

Required:  
 

(i) Compute the five  weekly moving averages of Berikito Abattoir  
(3 marks) 

(ii) Plot the data values and the moving averages on the same graph 
and hence determine the trend. 

(5marks) 
(c) A research bureau would like to establish the correlation between the class 

of individuals in peri-urban areas and their choice of means of transport 
while going to work. 180 working adults were interviewed and the data 
obtained was recorded in the following table. 
 

 Means of Transport  
Class Walk Taxi Drive Ride Total 
High 18 23 18 34   93 
Middle 20 21 12 34   87 
Total 38 44 30 68 180 
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Required: 
 

(i) Make a contingency table for the expected values (E) from the 
above table of the observed values (O). 

(4 marks) 
(ii) Given that the assertion of the research bureau is ‘the class of an 

individual and the means of transport are independent’; 
 

Required: 
 

Use the Chi-square test to determine whether research bureau’s 
assertion is valid at 95% level of significance. 

(6 marks) 
(Total 20marks) 
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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. Mean 



f
fd

Ax  or Mean 



f
fx

x  

15. Median C
fm

CfbN

Lb














 
 2  

16. Mode C
dd

dlm 










21

1  
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FORMULAE 

17. Variance 
22

)( 
















f
fx

f
fx

xVar  

18. Standard deviation 2
2

x
f

fx





 
 


f

xxf 2)(

 

19. Sample standard deviation 
1

)( 2




 

n
xx

s
 

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

 Where; 
  

  



 22 xxn

yxxyn
b

 
and 

n
xb

n
y

a  
 

21. 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

 

22. Standardizing normal. 

µ


xz

 
23. Confidence interval for sample mean 

n
stx 2/

 
24.   


E

EO 2
2

 
25. Confidence interval of proportion

n
pqzp

2
  

26. Pearson coefficient of skewness 
ds

xSk )mode( 
  or 

ds

medianx
Sk







 


3

 

27. Expectation =  )( xXxP  

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

00

01 






pq
qp  

29. Weighted aggregate price index 100
0





wv
wvn  

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

31. Conditional probability  
)(

)(
BP

BAP
B

AP 
  

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

33. Continuous compounding 
r

brbrPA
n

n 


)1()1(  

34. Quotient rule of differentiation 2

11

v
uvvuf 

 ; where
v
uf   

35. 
 

100
)(
)(

'
01

11 







pq
qp

sModelPaasche  

36.  
!x

exXelPPoissonMod
x
 

37. Compound Interest =  
nrP 





 

100
1
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