
F1.1 Page 1 of 12 

       
 

 
 

 

CERTIFIED PUBLIC ACCOUNTANT 

FOUNDATION 1 EXAMINATION 

F1.1: BUSINESS MATHEMATICS AND QUANTITATIVE 

METHODS 

 

TUESDAY: 4 JUNE 2019 

 

 

INSTRUCTIONS: 

 

1. Time Allowed: 3 hours 15 minutes (15 minutes reading and 

3 hours writing). 

2. This examination has seven questions and only five questions 

are to be attempted.  

3. Marks allocated to each question are shown at the end of the 

question. 

4. Show all your workings, where applicable. 
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QUESTION ONE 

 

(a) Explain the term ‘amortisation schedule’. (2 Marks) 

 

(b) Minani, a secondary school teacher at GS Gasogi earns a monthly salary of Frw 250,000.  

He has applied for a loan from a bank which offers a maximum amount of fifteen times a 

teacher’s monthly salary at an interest rate of 17% per annum compound interest.  The loan 

is amortised by equal annual repayments over the next five years. 
 

REQUIRED: 
 

(i) Compute the maximum loan amount Minani can apply for. (2 Marks) 

(ii) Determine the value of each payment. (4 Marks) 

(iii) Construct an amortisation for the repayment of the loan. (4 Marks) 
 

(c)  Kamembe Tea Factory will have to spend Frw 12.5 million to expand the current factory to 

modern standards in a period of three years.  Current investment rates are at 5.5% per annum 

compound interest. 
 

REQUIRED: 
 

Compute the: 
 

(i) Amount that should be invested, if interest is compounded on a 4 monthly period. 

(4 Marks) 

 

(ii) Actual percentage rate. (4 Marks) 

(Total 20 Marks) 

QUESTION TWO 
 

(a) Distinguish between grouped and ungrouped frequency distribution. (2 Marks) 

(b) Radiant Insurance Company in Kigali issued thousands of insurance policies between 2015 

and 2017 as shown in the table below. 

 

 2015 2016 2017 

Motor vehicle 48 44 42 

Health 40 37 43 

Property 31 35 41 

Fire  13 18 20 

 

REQUIRED: 
 

(i) Represent the above data on a compound bar chart. (5 Marks) 

(ii) Identify the best performing policy, giving a reason for your choice. (2 Marks) 

 

(c) Kicukiro Stores deal in television sets and their accessories.  The management of Kicukiro 

Stores have collected the following data about the age distribution of Nyarugenge residents 

as a basis for formulating their marketing strategy. 
 

Age (x) No of people (f) 

20-25 1,800 

25-30 2,500 

30-35 2,200 

35-40 2,700 

40-45 2,000 

45-50 1,500 
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REQUIRED: 
 

Compute the: 

(i) mean age of the residents. (4 Marks) 

(ii) standard deviation of the age of residents. (5 Marks) 

(iii) coefficient of variation. (2 Marks) 

(Total 20 Marks) 

QUESTION THREE 
 

(a) Explain the term ‘pooled variance’ in statistics. (2 Marks) 

 

(b) Clement Hirwa deals in three types of shoes whose selling prices are Frw 10,000, Frw 

15,000 and Frw 20,000 for each type respectively.  Pierre Twagirimana, Hirwa’s salesperson 

gets a 5% commission on every type of shoe that he sells. 
 

Hirwa believes that there is a 30% chance that a customer will purchase a Frw 10,000 shoe, 

a 20% chance that a customer will purchase a Frw 15,000 shoe and a 10% chance that a 

customer will purchase a Frw 20,000 shoe. 
 

The probability that a customer will not buy a shoe is 2⁄5.  It is also known that no customer 

will buy more than two pairs of shoes. 
 

Hint: Let the random variable X denote Twagirimana’s potential commission. 

 

REQUIRED: 
 

(i) Construct a probability distribution for the random variable X.        (2 Marks) 

(ii) Calculate Twagirimana’s expected commission.        (2 Marks) 

 

(c) Mgahinga Ltd decided to downsize its labour force due to persistent decline in sales.  As a 

result, in a random sample of 100 young employees 35 were laid off and in an independent 

random sample of 100 old employees 30 were also laid off. 
 

REQUIRED: 
 

(i) Find a 99 % confidence interval if the difference of proportions of the young and old 

were equal.                   (6 Marks) 

(ii) Comment on your results.     (1 Mark) 

 

(d) In Nyakabanda it is claimed that the type of phone held by individuals relates to the income 

the individual gets.  To dispel this claim a sample of 500 individuals were asked the type of 

phones they held and their income status.   

The results were recorded in the following contingency table. 

 Type of phone (Tech series) 

Income status M Tech N Tech P Tech Total 

Low income 143 70 37 250 

Medium income 90 67 43 200 

High income 17 13 20 50 

 

REQUIRED: 
 

Using Chi-square method,test whether ownership of phone type is independent of income 

status at 5% level of significance. 

(7 Marks) 

(Total 20 Marks) 



F1.1 Page 4 of 12 

QUESTION FOUR 

 

(a) Explain the term ‘value index’. (2 Marks) 

(b) Gatera & Brothers shop in Gitarama town imports spare parts for Carinae cars (x) and motor 

cycles (y).  Their yearly sales records (in thousands) were kept for the period 2008 and 2017 

as shown in the following table: 

 

 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
x 42 50 36 55 52 48 58 55 45 60 
y 73 75 61 67 80 71 73 85 66 79 

 

REQUIRED: 
 

(i) Plot and identify the type of correlation in the diagram for the 

above data. 

 

(4 Marks) 

(ii) Compute the regression equation by the least squares method. (11 Marks) 

   

(iiii) Using the regression equation, estimate the carinae car spare parts that were sold 

when 85,000 spare parts for motor cycles were sold in 2018.            (3 Marks) 

(Total 20 Marks) 
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QUESTION FIVE 

 

(a) Explain the three main uses of the coefficient of correlation. (3 Marks) 

 

(b) The following table shows the percentage of degrees awarded to women in the disciplines 

which were traditionally dominated by men in 2005 and 2017. 

 

Discipline 2005 2017 

Dentistry 2 11.9 

Law 11.5 28.5 

Medicine 11.2 23.1 

Optometry 4.2 13 

Orthopedic 2.8 15.7 

Radiography 1.1 7.2 

Theology 5.5 13.1 

Veterinary medicine 11.2 28.9 

 

REQUIRED: 

 

(i) Determine the correlation between the percentage of degree awarded to women in 

2005 and 2017 by Kendall’s method.                (8 Marks) 

 

(ii) Comment on the correlation coefficient.        (1 Mark) 

 

(c) The following table shows precedence activities in a fast simple project of preparing tea at 

break time at a Kindergarten. 

 

Activity Activity description Preceding activity Duration (seconds) 

A Fill electric kettle with water - 8 

B Boil the water A 60 

C Find and clean teapot and cups - 25 

D Put tea leaves in teapot C 6 

E Pour water in the teapot B, D 10 

F Allow tea to brew E 45 

G Put milk in the cups C 10 

H Put tea into the cups F, G 20 

 

REQUIRED 

 

(i) Draw an activity network for the above project.      (3 Marks) 

(ii) Identify the earliest start time (EST) for each activity.      (3 Marks) 

(iii) Determine the critical path and duration of the project.      (2 Marks) 

                                                                                                                               (Total 20 Marks) 
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QUESTION SIX 

 

(a) Identify the main use of linear programming in business applications. (2 Marks) 

 

(b) Smoking in Huye town is highly restricted, at present.  Rukundo Hotel has a smoking 

section (S) and a non-smoking section (N).  On average a smoker spends Frw 15,000 per 

visit to the hotel while a non-smoker spends Frw 10,000 per visit. 

 

In an interview on one of the radio stations, the hotel manager reechoed that the hotel has 

two designated sections, that is to say, for smokers and for non-smokers.  He further 

informed that if a client who smokes visits the hotel and the smoking section is open the 

hotel makes Frw 15,000.  However, if only the non-smoking section is open, the customer 

leaves.  On the other hand if a non-smoker visits and finds that it is only the smoking section 

that is open, he leaves, while if he finds the non-smoking section open the hotel makes Frw 

10,000. 

 

REQUIRED: 

 

(i) Construct a payoff matrix for the manager of Rukundo Hotel. (1 Mark) 

(ii) Explain whether there is a saddle point in this game (2 Mark) 

 

Determine the probability that a customer the manager should expect will be a: 

 

(iii) Smoker. (4 Marks) 

(iv) Non-smoker. (1 Mark) 

 

(c) Beds World Ltd (BWL) manufactures two types of beds: deluxe adjustable and deluxe 

ordinary.  Each bed has to be processed by three machines and the time taken on each 

machine is indicated in the table below. 

 

 Maximum time Time (hours) 

 Available (hours) Deluxe adjustable Deluxe ordinary 

Machine 1 36 6 2 

Machine 2 30 3 5 

Machine 3 20 1 4 

 

BWL realises a profit of Frw 250,000 on a deluxe adjustable bed and Frw 200,000 on a 

deluxe ordinary bed. 

 

REQUIRED: 

 

(i) Express the above information as linear programming model. (2 Marks) 

 

(ii) Using the simplex tableau method, find the number of each type of bed BWL should 

produce in order to maximise profit.                (8 Marks) 

(Total 20 Marks) 
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QUESTION SEVEN 

 

(a) Outline any one limitation, in decision theory, for the following criteria: 

 

(i) Maximin. (1 Mark) 

(ii) Maximax. (1 Mark) 

 

(b) Nkunzi a youth group in Kirehe district is in the process of choosing between a mobile 

money project and a supermarket.  The expected profits are as in the table below: 

 

 Profit (strong demand) Profit/loss (weak demand) 

Mobile money Frw 125,000 Frw 75,000 

Supermarket  Frw 300,000 Frw (187,500) 

Probability of demand 0.7 0.3 

 

REQUIRED: 

 

(i) Advise Nkunzi youth group based on expected monetary value approach on the 

decision to take under conditions of risk.               (5 Marks) 

 

(ii) Determine the expected value of perfect information.         (3 Marks) 

 

(c) Television Network in Kigali is planning to produce television series programs next season.  

The first television series program is a detective show with a probability 3⁄10 and expected 

to earn profit of Frw 300,000 and a probability of 7⁄10 with expected loss of Frw 80.000. 

 

The second possible television series program is a comedy show with a probability of 2⁄5 

and expected to earn a profit of Frw 200,000 and a probability of 3⁄5 and expected  loss of 

Frw 100,000. 

 

If a comedy television series program is successful the television network has the option of 

developing a second spin-off television series using one of the stars from the first series.  

The spin-off would yield a profit of Frw 80,000 with a probability of 1⁄5 or a loss of Frw 

40,000 with a probability of 4⁄5. 

 

REQUIRED: 

 

(i) Construct a decision tree to illustrate the above information. (6 Marks) 

 

(ii) Determine the optimal action. (4 Marks) 

(Total 20 Marks) 
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FORMULAE 
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27.  

Expected value of perfect information (VPI) = Expected monetary value (EMV) under 

certainty – EMV under risk 
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