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CERTIFIED PUBLIC ACCOUNTANT 

FOUNDATION 1 EXAMINATION 

F1.1: BUSINESS MATHEMATICS AND QUANTITATIVE 

METHODS 

 

TUESDAY: 4 DECEMBER 2018 

 

 

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) Distinguish between compound interest rate and effective interest rate.                    (2 Marks) 

 

(b) Mutoni bought a house in Nyarugenge housing estate at RWF11, 520,737. She made a 35% 

down payment and applied for a simple interest amortized loan for the balance at 6% annually 

for 25 years. A home loan is approved if the total of all the borrower monthly payment is 30% 

of the borrower’s monthly income. 

 

REQUIRED: 

 

Compute: 

(i) Mutoni’s monthly payments.                 (8 marks)

  

(ii) Her monthly income in order to qualify for the loan.              (2 marks) 

 

 (c) Mugahinga Tour Company (MTC) took tourists on a trip from Gasabo to Nyaruguru which is 

104km. On the return trip from Nyaruguru to Gasabo the average speed was reduced by 40 

km/ hr due to road repairs taking 4 hours more than the normal time .MTC has a uniform 

charge of RWF 11,521 per hour on the road. 

 

REQUIRED: 

 

Compute the: 

(i) Average speed on each trip.        (5 marks) 

 

(ii) Difference in expenditure for the two trips.      (3 marks) 

 (Total 20 Marks) 

 

QUESTION TWO 

 

(a) Explain two major uses of a cumulative frequency curve.     (2 marks) 

 

 (b) Because of Ebola outbreak in the region, Rwanda airport has stepped up its health checking. 

Passengers have to spend more time waiting to pass through screening points. At the airport, 

health officials each week select at random a sample of passengers. For each passenger 

selected the time spent at screening point is recorded on the cumulative frequency as follows. 
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Waiting Time (seconds) Cumulative frequency 

100 - 110 6 

110 - 120 23 

120 - 130 71 

130 - 140 167 

140 - 150 317 

150 - 160 417 

160 - 170 474 

170 - 180 495 

180 - 190 500 

 

REQUIRED: 

 

(i) Using the data in the cumulative frequency table construct a histogram.      (5 Marks) 

  

(ii) Use the histogram in (i) above to estimate the mode.              (2 Marks) 

 

(iii) Identify two general types of information that is provided by a histogram. (2 marks) 

 

(c) Rugero, Gakwaya and Gasana are the leading stationery dealers in Nyarugenge district 

schools. Past records show that Rugero supplied 35% of reams of papers, Gakwaya supplied 

45% of reams of papers and Gasana supplied 20% of the reams of papers. The probability that 

Rugero, Gakwaya and Gasana supplied a ream that is not full is 
50

1
, 

25

1
and 

100

1
 respectively. 

It transpired a school in Nyarugenge district purchased reams of paper and found them not 

full. 

 

REQUIRED: 

 

Find the probability that they were got from Rugero stationery dealers. 

(9 Marks) 

(Total 20 Marks) 
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QUESTION THREE 

 

(a) Explain the following sampling methods. 

(i) Convenience sampling.                 (2 Marks) 

(ii) Quota sampling.                  (2 Marks) 

 

(b) A health unit in Ngoma district took the body weight (x) of adults to be normally distributed 

with mean 𝜇 and standard deviation 𝜎. A research on body weight was done on a random 

sample of 64 adults in the district and came up with the following finding, ∑ 𝑥= 5,267.2 kg 

and ∑ 𝑥2 = 435,758.6. 

 

REQUIRED: 

 

Compute the: 

(a) (i)  Unbiased estimates of the mean and variance of weights of adults in Ngoma district. 

                                                                                                                 (6 Marks) 

(ii) 98 % confidence interval for 𝜇.                            (4 Marks) 

 

(b) Four members of a Moto stage in Rubavu town made the saving in a month as in the table 

below. 

 

Name  Savings (RWF ) 

Muteteli 230,415 

Uwimana 207,373 

Sentwali 172,811 

Mukamutara 161,290 

 

REQUIRED: 

 

Compute the member’s geometric mean savings.                                                      (6 Marks) 

(Total 20 Marks) 

QUESTION FOUR 

 

(a) In a quality control experiment a sample of 500 pieces of timber from Butare Forest Company 

(BFC) were selected. Customarily 8% of the timber from BFC is of poor quality. 

 

REQUIRED: 

 

Determine the probability that more than 50 pieces of timber selected from BFC were of poor 

quality. 

(8 Marks) 
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(b) Using examples distinguish between transport and assignment problem as cases of linear 

programming.                    (4 Marks) 

(c) (i) In any assignment problem to assign jobs to workers in order to minimise time taken. 

Explain how you would eliminate an activity which has no worker who knows how 

to do it.          (1 Mark) 

(ii)       Four workers (A, B, C and D) are assigned to do four jobs (i, ii, iii and iv). The cost     

of accomplishing each job in (RWF ‘000’) is as shown in the table below: 
 

 Worker 

A B C D 

J 

o 

b 

(i) 8 10 17 9 

(ii) 3 8 5 6 

(iii) 10 12 13 9 

(iv) 6 13 9 7 
 

REQUIRED: 

 

Determine the assignment of workers to the corresponding jobs in order to get optimal cost. 

(7 Marks) 

(Total 20 Marks) 

QUESTION FIVE 
 

(a) Identify any two disadvantages of the Laspeyres price index.                                      (2 Marks) 

(b) In the district of Rulindo, cows are supposed to produce milk with a mean of 12 liters per day. 

Seven cows selected randomly gave a mean of 11.62 liters with a standard deviation of 0.38 

liters. Assuming that the number of liters produced by the cow are normally distributed. 

 

REQUIRED: 
 

Test at 2% whether the production from the cow is different from the expected production. 

(7 Marks) 

 

(c) Rwamagana tailors group deals in making school uniforms, dresses and shorts. To make a dress 

requires 45 minutes cutting and 30 minutes of stitching. For a short requires 20 minutes of cutting 

and 40 minutes of stitching. For every 3 dresses produced at least 2 shorts are produced due to 

machine constraints. The profit on a dress is Fwr 930 and a short is Fwr 1150.The tailors work 

for 600 min per day. 

 

REQUIRED: 

 

Determine the: 

(i) number of dresses and shorts to be produced to maximise profit using the graphical method. 

(9 Marks) 

(ii) the maximum profit.                   (2 Marks) 

      (Total 20 Marks) 
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QUESTION SIX 

 

(a) The total revenue in “000” of Rwanda Francs earned by selling q hundred units of an item in 

Kigali in one day is described by the revenue function. 
𝑅(𝑞) =  𝑞3(𝑞 − 30)2. 

 

REQUIRED: 

 

Compute the marginal revenue function and hence determine the maximum value of R(q). (5 Marks) 

 

(b)  An investigation into the efficiency of 10 machines in a workshop and their age in operation was 

carried out by Rwanda standards agency. The following data obtained were recorded in the table 

below. 

 

Machine label 1 2 3 4 5 6 7 8 9 10 

Age (years) 2 5 12 6 8 1 1 3 7 4 

Efficiency (%) 95 74 63 70 80 68 95 90 76 84 

 

REQUIRED: 

(i) Draw a scatter graph relating age and efficiency.                                            (3 Marks) 

(ii) Using the Pearson coefficient of correlation formula, calculate the coefficient of 

correlation between age and efficiency.                                                           (7 Marks) 

(iii) Comment briefly on the results in parts (b) (ii).                                                (1 Mark) 

 

(c) (i) Define the term float as used in network analysis                                            (3 Marks) 

         (ii)       Distinguish between an activity on arch and activity on node.                        (4 Marks) 

                    (Total 20 Marks) 
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QUESTION SEVEN 

 

(a) Briefly explain maximin and maximax decision rules usually adopted in the context of 

decision making under conditions of uncertainty.                                                     (1 Marks) 

(b)       A firm sales a product quarterly for the past three year as indicated in the table below: 

 

Year Quarter Sales 

2015 1 600 

 2 1,550 

 3 1,500 

 4 1,500 

2016 5 2,400 

 6 3,100 

 7 2,600 

 8 2,900 

2017 9 3,800 

 10 4,500 

 11 4,000 

 12 4,900 

 

REQUIRED: 

 

(i) Calculate a 4 centred moving total.                (2 Marks) 

(ii) Determine the trend values.                 (3 Marks) 

(iii) Determine seasonal variations.                (2 Marks) 

 

The payoff matrix for two players Niyonsaba (P) and Ntibazirikana (Q) is as shown below. 

A=  (
𝐹𝑤𝑟 6000 𝐹𝑤𝑟 8000

𝐹𝑤𝑟 10000 𝐹𝑤𝑟 5000
) 

 

REQUIRED: 

 

Compute the: 

(i) Optimal Strategies to be followed by Niyonsaba (P) and Ntibazirikana (Q).    (6 Marks) 

(ii) Value of the game.                   (3 Marks) 

           (Total 20 Marks) 
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FORMULAE 

 

1. Profit = Total Revenue – Total Cost 

 

2. Spearman’s Rank correlation coefficient 
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10. Least squares regression equation of y on x is given by bxay +=
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12. Standardizing normal 


µ−
=

x
z

 
 

13. Confidence interval for a small sample 
1−
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n

s
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14. Confidence interval for a population 
n
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15. 
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, where fo = observed value and fe= expected value 

 

16. Pearson coefficient of skewness 
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17. Paasche’s price index= 100
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18. Additive law of probability )()()()( BAPBPAPBAP −+=  

 

19. Conditional probability ( )
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B
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
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20. 𝐴 = 𝑃(1 +  𝑟)𝑛 where A is the compound loan amount at the end of the period, P is the 

Principle, r is the rate and n is the number of period. 

 Where; 
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11. 

 
Pearson coefficient of correlation r = 
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21. FV=𝑃
(1+ 𝑟)𝑛−1)

𝑟
, where FV is the future value of an annuity, P is the period payment,  

r= rate of period and n is the number of period. 

22 Speed =
time

cedis tan
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