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CERTIFIED PUBLIC ACCOUNTANT 

FOUNDATION LEVEL 1 EXAMINATION 

F1.1: BUSINESS MATHEMATICS AND 

QUANTITATIVE METHODS 

DATE: THURSDAY, 28 JULY 2022 

 
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 should be attempted. 

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

the question. 

4. Show all your workings where applicable. 

5. The question paper should not be taken out of the 

examination room. 
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QUESTION ONE 

a) ICPAR conference organizer committee is to decide breakfast menu. Two alternatives are 

to be offered bread and omelette where the cost per unit being FRW 2,000 and FRW 3,000 

respectively. It is also decided that on an average the breakfast should provide at least 20 and 

30 mgs of vitamin A and B respectively so that the participants can be healthy. If each unit of 

bread provides 5 mgs of vitamin A as well as 5 mgs of vitamin B and each unit of omelette 

provides 5 mgs and 10 mgs of vitamin A and B respectively.  

Required: 

By using graphical methods find the least-cost menu subject to nutrition requirements.  

                                                                                                                        (10 Marks) 

A production company has three supply point and can dispatch goods to four different market 

(M1, M2, M3 and M4). The transportation cost (in Thousands Rwandan Francs) of goods from 

supply point to demand point are given in the following table. 

Particulars M1 M2 M3 M4 Total supply 

supply point F1 11 20 7 8 50 

supply point F2 21 16 10 12 40 

supply point F3 8 12 18 9 70 

Total demand 30 25 35 40   

 

Required: 

i) Draw a network model of transportation problem.                           (2 Marks)  

ii) Solve the problem by using Vogel Approximation method            (8 Marks) 

             (Total: 20 Marks)  

QUESTION TWO 

A company has recognized that its competitors are taking over their clients. They decide to 

launch a new strategy of advertising. The table below shows advertising expenditure (X) and 

sales (Y) in million Rwandan francs. 

X 4 17 3 21 10 8 4 9 13 12 2 6 15 8 19 

Y 13 47 24 41 29 33 28 38 46 32 14 22 26 21 50 

 

Required: 

a) Calculate the coefficient of correlation and interpret the result.              (12 Marks) 

b) Find the linear equation fitting the data given above.                     (3 Marks) 

c) What would be the value of sales (Y), if expenditures (X) were FRW 45 million   

              (1 Mark) 

d) Calculate the coefficient of determination and interpret the result.                   (1 Mark) 

e) Calculate the level of contribution of other factors to the sales not considered in the 

problem.                                 (1 Mark)  

f) Calculate the standard error for the regression.                                                   (2 Marks)

                          (Total: 20 Marks)  
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QUESTION THREE 

a) Two direct competitor’s companies A and B selling spare parts have recently conducted 

advertising campaign. At the outset, the market share of company A was 45% whereas 

company B has 40%, other competition accounted for the remaining 15%. After advertisement 

campaign, a marketing analyst solicited the preferences of a random sample of 200 customers 

from whom the data below was collected. 102 customers showed preferences for company A’s 

spare parts, 82 preferred those for company B while 16 indicated preferences for other 

competitors’ spare parts.  

Required: 

By using chi-square test, does the analyst infer at 5% (𝜶 = 𝟎. 𝟎𝟓) significance level that 

the customer preferences changed after the advertising campaign was launched? It is 

given by Chi-square critical is 𝟓. 𝟗𝟗𝟏𝟒                                                              (10 Marks)    

                                   

b) Kawunga manufacturing (KM) Ltd is considering whether to enter a very competitive 

market in Kigali. In case KM Ltd decides to enter this market, it must either install a new 

processing machine or pay overtime wages to the entire workers. In either case, the market 

entry could result in (a) high sales, (b) medium sales, (c) low sales, (d) no sales. The 

management of KM Ltd has estimated that, if they enter the market there is 65% chance of 

their shareholders approving the installation of the new machine and 35% chance of using 

overtime. A random sample of the current market structure reveals that KM Ltd has a 40% 

chance of achieving high sales, a 30% chance of achieving medium sales, 20% chance of 

achieving low sales, and a 10% chance of achieving no sales. Market analysts of KM Ltd have 

indicated that a high level of sales will yield FRW 1,100,000 profit; medium sales yield FRW 

650,000; a low level of sales will result in a FRW 250,000 profit; and a no sales level will cause 

KM Ltd a loss of FRW 600,000 apart from the cost of any equipment. If entering the market 

will require a cash outlay of either FRW 300,000 to purchase and install a Machine or FRW 

200,000 for overtime expenses, should the second option be selected? 

 

Required:  

i) Construct an appropriate decision tree and determine the joint probabilities for 

various branches.                                                                                                   (9 Marks) 

ii) Which is best strategy KM Ltd will choose                                                            (1 Mark) 

                               (Total: 20 Marks)  
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QUESTION FOUR 

 

Product manager of Kamonyi manufacturing company has planned a list of activities 

culminating in the inaugurate launch of the new product called Agasusuruko. The activities 

and duration times in days required for the exercise are listed in the table with preceding 

activities.  

Activity Pessimistic Mostly likely Optimistic Immediate predecessor 

A 21 10 5 - 

B 15 7 5 - 

C 12 10 8 A 

D 40 20 6 C 

E 90 60 30 D 

F 13 10 7 D 

G 52 30 20 C 

H 12 10 8 F,G 

I 66 50 34 B 

J 1 1 1 E,H,I 

 

Required: 

a) Calculate the expected duration of the project                                                      (5 Marks) 

b) Draw a network diagram for the project and indicate on it the Earliest Start Time and 

Latest Start Time for each activity.                                                                       (10 Marks) 

c) Find the critical path for the project.                                                    (1 Mark) 

d) What is the probability that the product manager will be able to complete the 

Agasusuruko launch within 80 days-time?                    (4 Marks) 

(Total: 20 Marks)  

QUESTION FIVE 

a) A manufacturer estimates that when x thousand units of a particular commodity are 

produced every month, the total cost of production will be C(x) = 0.4x2 + 3x + 40 thousand 

Rwandan Francs, and all x units can be sold at a price of p(x) = 22.2 – 1.2x Rwandan Francs 

per unit Ltd estimates that when 

 

Required: 

 

i) Find the level of output that results in maximum profit. What is the maximum profit?  

                                  (7 Marks)       

ii) At what level of output is the average cost per unit minimized?                          (4 Marks)                                                               

iii) At what level of output is the average cost equal to the marginal cost?        (3 Marks) 
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b) Muhoza Ltd sells goods and makes a profit over eight years as it is illustrated in the Table 

below: 

Year 2011 2012 2013 2014 2015 2016 2017 2018 

Profit in 

(FRW 

Billions) 

15,420 15,470 15,520 21,020 26,500 31,950 35,600 43,900 

 

Required: 

Find the trend of profit by using three years moving average.           (6 Marks)        

                          (Total: 20 Marks)  

QUESTION SIX 

a) John is paid FRW 8 if two coins turn both heads and FRW 1 if two coins turn both tails. 

Peter is paid FRW 3 when the two coins do not match.  

Required:   

By using mixed strategy, find the value of the game                                                 (10 Marks) 

 

b) The director of agency has identified three acceptable alternatives to handle the increased 

workload. One is to reassign present staff members, another is to hire and train two new 

workers, and the third is to redesign current practice so that workers can readily collect the 

information with little additional effort. An unknown factor is the workload for the coming 

year, during which time the new data will be collected on a trial basis. The estimated costs (in 

FRW ‘000’) for various options and workload are shown in the table that follows: 

Particulars Moderate High Very high 

Reassign 50 60 85 

New staff 60 60 60 

Redesign collection 40 50 90 

 

Assuming that probabilities of various caseloads are unreliable, based on past experience, what 

decision would be appropriate using each of the following criteria? 

Required: 

i. Maximin                                 (1 Mark) 

ii. Maximax                                 (1 Mark)   

iii. Minimax regret                              (2 Marks) 

iv. Principle of insufficient reason                                                                                 (2 Marks)                                            

v. Hurwitz criteria by considering 𝜶 = 𝟎. 𝟑 as the coefficient                            (4 Marks)    

                                  (Total: 20 Marks)  

 

 

 



 

F1.1                                                                                                                              Page 6 of 8 
 

QUESTION SEVEN 

a) Ten customers went to the supermarket to purchase goods for Christmas. 

 

Required: 

If the probability of purchase is 0.30, what is the probability of making exactly 4 sales to 

10 potential customers.                              (3 Marks) 

                                                                                                                      

b)  A lecturer of statistics has observed that the number of typing errors in new edition of text 

books varies considerably from book to book. After some analysis he concludes that the 

number of errors is a Poisson distribution with a mean 1.5 per 100 pages. the lecturer receives 

a copy of the new book and he noticed that there are 400 pages. 

Required: 

i) What is the probability that there are no typing errors?            (4 Marks) 

ii) What is the probability that there are five or fewer typing errors?                  (3 Marks) 

           

c) Assume that examination grades consist of one final exam and 2 mid-term tests. If each of 

the 3 grades are given different weights, given that the final examination is 50% of the grade 

and each mid-term assignment 25%.  

Required: 

Find the weighted arithmetic mean if a student gets 80 in the final exam, 95 in the first 

mid-term and 85 in the second mid-term assignment.                  (6 Marks) 

 

d) State three measures of location and three measures of variability         (3 Marks) 

                

e) The performance of two sites of ICPAR A and B has the standards deviation of 2.5 and 4.2 

respectively. Which site performs better and why?                       (1 Mark)                                       

                                                                                                                        (Total: 20 Marks)  

 

 

 

 

 

 

End of question paper 
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