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 Attempt any five questions  

QUESTION ONE 

(a) Identify any four limitations of statistics. (4 Marks) 

(b) Define the term ‘sinking fund’. (2 Marks) 

(c) Gisa is interested in buying a car valued at Frw 3,547,000 in ten years’ time. 

REQUIRED: 

(i) Compute the amount of money Gisa should save every year and deposit on an account that earns 

15% compound interest per annum in order to raise the money to pay for the car.  (5 Marks) 

(ii) Determine the value of interest generated by the amount of money deposited by Gisa in (c) (i) 

above.            (2 Marks) 

(d) Ndabarinzi invested in a real estate project and it has been estimated that after x  years of running the 

cumulative profit (in Frw million) is given by the function:      .4705.41)( 2xxxf   

REQUIRED: 

Establish the: 

(i) Time at which the project will break-even. (5 Marks) 

(ii) Initial cost of the project. (2 Marks) 

(Total 20 Marks) 

QUESTION TWO 

(a) Explain any two characteristics of the binomial distribution. (2 Marks) 

(b) In Gasabo district at Nirere Supermarket, 55% of customers pay by credit card.  A randomly selected 

sample of twelve customers visited Nirere Supermarket during the last week of October, 2017. 

REQUIRED: 

Compute the probability that: 

(i) Exactly four paid by credit card. (4 Marks) 

(ii) Less than ten paid by credit card. (8 Marks) 

 

(c) The following table shows the type of vehicles and the number of times they branch to a fuel station along a 

busy street in Kibeho town. 

 Saloon car Bus Lorry 

Type of vehicle )(x  3 6 12 

Number of times )( f  8 9 6 

 

REQUIRED: 

Compute the geometric mean for the data above. (6 Marks) 

 (Total 20 Marks) 

QUESTION THREE 

(a) Using examples, distinguish between a parameter and a statistic in hypothesis testing. 

(4 Marks) 
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(b) Kabera and Associates were recently selected to survey the time customers spend in a chain of 

supermarkets.  To do this they needed to estimate the mean difference between the time spent by men and 

by women in the supermarkets.  Previous studies indicated that the standard deviation was 11 minutes for 

men and 16 minutes for women.  A sample of 100 men and 100 women gave the mean time for men to be 

34.5 minutes and the mean time for women to be 42.5 minutes. 

REQUIRED: 

Based on the samples, determine, step by step, the 95% confidence interval estimate for the difference 

between the population means.         (7 Marks) 

(c) An investigative firm wishes to determine whether there is a difference between the number of pages 

printable by an original cartridge and the number of pages printable by a refill cartridge.  To do this a 

random sample of 6 secretaries were given both types of cartridges.  The following data and paired 

differences were observed. 

Secretary 

Number of pages printed 

Difference (d) Original cartridge Refill cartridge 

1 306 300 6 

2 256 260 -4 

3 402 357 45 

4 299 286 13 

5 306 290 16 

6 257 260 -3 
 

REQUIRED: 

Using a t-test at 1 % level of significance; determine whether there is a difference  

between the number of pages printable by the cartridges.    (9 Marks) 

(Total 20 Marks) 

QUESTION FOUR 

(a) Describe two main uses of time series. (2 Marks) 

(b) A random sample of hours worked by traffic police and faulty vehicles registered on a busy road were 

recorded under two variables (x) and (y) as shown in the table below: 

x (hours) 10 14 16 12 20 18 16 14 16 18 

y (faulty vehicles) 120 130 170 150 200 180 190 150 160 20 

REQUIRED: 

(i) Construct a scatter diagram for the data. (3 Marks) 

(ii) Based on the scatter diagram constructed in (b) (i) above describe the relationship between the two 

variables.            (1 Mark) 

 

(iii) Using the coefficient of correlation determine the strength of the relationship between the variables. 

(9 Marks) 
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(c) The Midwest Sales Company has a payment schedule based on sales and number of years in service as 

shown in the table below: 

 

Pay (y) Frw ‘000’ 487 455 272 641 187 440 346 238 312 269 655 563 

Number of years (x) 3 5 2 8 2 6 7 1 4 2 9 6 

Given that 55 x , 855,4 y , 091,26 xy , 3292  x , and 687,2402  y ; 

REQUIRED: 

Using least squares method, find the regression line connecting (y) and 

(x). 

(5 Marks) 

(Total 20 Marks) 

QUESTION FIVE 

 

(a) (i) Explain any three factors considered in the construction of index numbers. 

(3 Marks) 
(ii) Outline any two merits and any two demerits of chain based method in index numbers. 

(4 Marks) 

(b) The table below shows the number of motor cycles sold in Burera district and the number of motor cycle 

licences picked over a period of time. 

Year 2007 2008 2009 2010 2011 2012 2013 

No. of motor cycles sold  72 99 100 146 176 203 221 

No. of motor cycle licences picked 230 250 270 320 380 430 520 

 

REQUIRED: 

(i) Using 2009 as base year change the base of motor cycles sold. (7 Marks) 

(ii) Comment on the results. (2 Marks) 

(c) The table below shows the nprices and quantities sold of two items in Biha Stores over a period of two 

years. 

 2015 2016 

Item Price (P0) Quantity (q0) Price (Pn) Quantity (qn) 

Flat irons Frw 16,548 38 Frw 18,912 19 

Television sets Frw 70,921 33 Frw 82,742 41 

REQUIRED: 

Compute the price and quantity relatives for 2016 for television sets. 

(4 Marks) 

(Total 20 Marks) 
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QUESTION SIX 

(a) Distinguish between simultaneous and symmetric games as applied in game theory.  (4 Marks) 

(b) A fruit factory in Kicukiro district in Kigali is in the process of producing and marketing a new fruit 

product but this depends on the ability of a rival factory (Ngoma Products) coming up with a new product 

(estimated at 65%) and the relationship of Ngoma Products’ price to the price of the fruit factory. 

 

Table I below indicates the profits for each price range that could be set by the fruit factory related to the 

possible Ngoma Products’ prices. 

 

Table I: Profits (Frw ‘000’). 

  If Ngoma Products’ price is Profit if no 

competition   Low Medium High 

If fruit 

factory prices 

are 

Low 40 52 65 60 

Medium 45 65 69 80 

High 20 35 73 70 

 

Table II: Estimates of the probability of Ngoma Products’ price. 

  Ngoma Products’ price expected to be 

  Low Medium High 

If fruit 

factory prices 

are 

Low 0.75 0.20 0.05 

Medium 0.15 0.70 0.15 

High 0.25 0.45 0.30 

REQUIRED: 

(i) Draw a decision tree indicating decision boxes and nodes. (3 Marks) 

(ii) Calculate the expected values at each node and decision box. (9 Marks) 

(iii) Interpret and make a recommendation to the fruit factory weather to launch the new product. 

                                 (4 Marks) 

                                 (Total 20 Marks) 

QUESTION SEVEN 

(a) Uwase has an electronics workshop and employs two workers, Akimana and Shyaka.  He has received two 

new projects to repair (i) a computer and (ii) security lights.  The two workers to take on the projects have 

different talents and abilities.  He has estimated what it will cost in wages to assign each of the two workers 

to each project.  The costs in the table below differ because Uwase is aware that the workers will differ in 

speed and skill. His objective is to assign the two projects in such a way that will result in the lowest cost.  

Each project will be given exclusively to one worker only. 

 Project 

Computer Security lights 

Akimana Frw 9,361 Frw 11,915 

Shyaka Frw 8,510 Frw 10,213 

 

REQUIRED: 

(i) Draw a table for the project assignments. (2 Marks) 
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(ii) Compute the labour cost and suggest to Uwase the best assignment. (6 Marks) 

(b) XYZ Ltd makes furniture for computer users in categories of executive model desks for offices, general 

purpose desks for computer labs and single user desks for students.  An executive model requires 2 hours in 

the cabinet section, 1 hour in the finishing department and 1 hour in the crating department.  A general 

purpose desk requires 1 hour in the cabinet section, 2 hours in the finishing department and 1 hour in the 

crating department, while the a single user desk requires 1 hour in the cabinet section, 1 hour in the 

finishing department and ½ an hour in the crating department. On a daily basis the cabinet section has 16 

hours available, the finishing department also has 16 hours available and the crating department has 10 

hours.  If the company realises a profit of Frw 150,000 on each executive desk, Frw 125,000 on general 

purpose and Frw 50,000 on each single user; 

REQUIRED: 

(i) Express the above information as a linear programming model. (4 Marks) 

(ii) Using the simplex tableau method, find the number in each category of furniture  

that should be made and sold to maximise profits. (7 Marks) 

(Total 20 Marks) 
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 End of question paper 
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