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LEVEL 1 EXAMINATION

L1.4: BUSINESS MATHEMATICS

WEDNESDAY:  7 JUNE 2017

INSTRUCTIONS:

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

2.	This examination has seven(7) questions and only five(5) questions are 
to be attempted. 

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

4.	Show all your workings.

5.	All iCPAR Examination rules and regulations apply.

© iCPAR
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QUESTION ONE

(a)	 While reconciling books of account an accountant noted the amounts spent on the same item on three 
different occasions, in Frw million were as follows:

(i)	 15.8363756

(ii)	 15.08490

(iii)	 15.0275

REQUIRED:

Express each amount to the accuracy of 3 significant figures.                                                 (4 Marks)

(b)	 The distance between Town (A) in Nyaruguru District and Town (B) in Kayonza District is 250 Km. 
A bus moves from(A) to (B) at an average speed of x Kmh-1 and returns to (A) at an average speed 
reduced by 4 Kmh-1. The entire journey took 5  hours.

REQUIRED:

(i)	 Form and simplify an equation for x.                                                                            (4 Marks)

(ii)	 Solve for x.                                                                                                                   (3 Marks)

(c)	 The profit, P (Frw ‘000’) of micro enterprise in a period of one week is influenced by the investment, 
q (Frw ‘000,000’).  The function of (P) is given by P = (1 – q)(q – 6).

REQUIRED:

(i)	 Plot a graph for P = (1 – q)(q – 6) for the domain 1 ≤ q ≤ 6                                         (6 Marks)

(ii)	 Use the graph in c(i) above to determine the:

•	 Investment that yields a profit of 5.                                                                  (2 Marks)

•	 Maximum value of (P).                                                                                          (1 Mark)

(Total 20 Marks)

QUESTION TWO

(a)	 It is claimed that six out of ten African people are under the age of 18 years.  In a certain African 
country, the population is 14 million.

	 REQUIRED:

	 Calculate the:

(i)	 Expected number of people who are under the age of 18 years.                                  (2 Marks)

(ii)	 Number of girls in this country who are under the age of 18 years given that the ratio of girls to 
boys is 3:1.                                                                                                                    (2 Marks)

(b)	 The human resource management department periodically conducts interviews for job placements. To 
qualify for the second interview, one must pass the preliminary interview. Keza and Shyaka applied for 
a job and sat the preliminary interview. The probability that Keza and Shyaka qualify for the second 
interview are   and   respectively.3
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REQUIRED:

Find the probability that for the second interview:

(i)	 Both Keza and Shyaka qualify.                                                                                       1 Mark)

(ii)	 Either Keza or Shyaka but not both qualify.                                                                 (4 Marks)

(iii)	 At least one of them qualifies.                                                                                       (2 Marks)

(c)	 Nkunzi Stores Limited deals in beans that are packed in 50 Kg sacks. On different occasions the beans 
were randomly weighed and found to be under weight X , with the probabilities given in the table.

X 1 3 6 n 12

Probability P( X ) 0.1 0.3 k 0.25 0.15

REQUIRED:

Find the value of:

(i)	 k.                                                                                                                                    (2 Marks)

(ii)	 n given that E( X ) = 6.  								          (4 Marks)

(iii)	 E(X2).   										            (3 Marks)

(Total 20 Marks)

QUESTION THREE

(a)	 (i)	 Outline any three merits of the chain base method of computing index numbers.       (3 Marks)

(ii)	 The table below gives the variation of the unit price of a certain commodity over a period of 
time.

Year 2014 2015 2016
Price (Frw) 350 370 345

REQUIRED:

Construct chain base index numbers from the given data.                                            (3 Marks)

(b)	 Abayisenga and Company Limited revised salaries of their employees in a bid to cope with inflation 
and in fulfillment of an overdue promise to their employees. The table below gives the breakdown of 
the improved salaries per annum.

Salary per annum Number of employees
Frw ‘000,000’

15.2 – 16.8 3
16.9 – 18.5 5
18.6 – 20.2 12
20.3 – 21.9 20
22.0 – 23.6 15
23.7 – 25.3 4
25.4 – 27.0 1
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REQUIRED:

(i)	 Calculate the improved mean salary to the nearest million.                                           (4 Marks)

(ii)	 Determine the standard deviation of the improved salary to the nearest million.        (3 Marks)

(iii)	 Construct a histogram for the improved salaries and use it to estimate the modal salary, to 2 
decimal places.                                                                                                              (5 Marks)

(iv)	 Hence find Karl Pearson’s coefficient of skewness, to one decimal place.                   (2 Marks)

(Total 20 Marks)

QUESTION FOUR

(a)	 As a requirement for mature age entry into one of the leading private universities in Kigali, a group of 
seven students sat for two different aptitude tests. The results of each test are as given below.

Student A B C D E F G
Aptitude 1 44 35 25 40 17 48 50
Aptitude 2 38 48 44 58 54 56 47

REQUIRED:

(i)	 Calculate Spearman’s coefficient of rank correlation between the two aptitude tests.(6 Marks)

(ii)	 Comment on the result in a(i) above.                                                                             (1 Mark)

(b)	 Hakizimana Mining Company Limited mines sand for sale in Nyamasheke District. The sales and total 
cost were extracted from its records and compiled on quarterly basis for a period of four years as given 
below:

Sand ( x ) ‘000’ tonnes 10 14 18 29 35 40 46 55 61 69 74 79

Total cost ( y ) million Francs 30 35 38 50 55 60 70 73 81 86 94 96

REQUIRED:

	 (i)	 Plot a scatter diagram for the data.						                    (4 Marks)
	 (ii)	 Comment on the correlation.                                                                                          (1 Mark)
	 (iii)	 Construct a best line for the data.                                                                                   (1 Mark)
	 (iv)	 Find the equation of best line in b (iii) above.                                                              (3 Marks)

(v)	 Use the equation in b (iv) above to determine:

•	 y  when x  is 78 tonnes.                                                                                          (2 Marks)

•	 x  when y is 65 million Francs.                                                                                  (2 Marks)

(Total 20 Marks)

QUESTION FIVE

(a)	 Outline any two limitations of forecasting.                                                                               (2 Marks)

(b)	 ABC Diaries Limited realised the following profits (in million Francs) in the years given below.

Year 2007 2008 2009 2010 2011 2012 2013
Profit (million) 60 72 75 65 80 85 95
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	 REQUIRED:

(i)	 Determine the equation of the straight line trend by the method of least squares.       (9 Marks)

	 (ii)	 Show the trend values.                                                                                                  (2 Marks)

	 (iii)	 Estimate the profit for 2017.                                                                                             (2 Marks)

	 (iv)	 Find the monthly increase in profit.                                                                                   (2 Marks)

	 (v)	 Eliminate the season variations using the multiplicative model.                                    (3 Marks)

                                                                                                                                       (Total 20 Marks)

QUESTION SIX

(a)	 (i)	 Define the term “annuity”.                                                                                                (2 Marks)

	 (ii)	 Distinguish between certain and perpetual annuities.                                                     (2 Marks)

(b)	 Ms Gisa invested Frw 12.5 million at a rate of 12% per annum for 4 years.

REQUIRED:

Determine the:

	 (i) 	 Net present value of Ms Gisa’s investment, to the nearest million.                              (4 Marks)

	 (ii)	 Interest Ms Gisa earned per annum.                                                                                (2 Marks)

(c)	 Bakunda SACCO borrowed Frw 25 million from Guaranty Trust Bank Rwanda Limited so as to ex-
pand their lending portfolio. The SACCO is to pay back the loan in 8 years time, at a rate of 10%, 
amortised by equal annual payments.

REQUIRED:

Determine the:

	 (i)	 Amount to be paid per annum.                                                                                        (4 Marks)

	 (ii)	 Interest earned by the bank per annum.                                                                             (2 Marks)

(iii)	 The increase in the amount to be paid per annum if the bank had offered a period of 5 years 
only.							                                                          (4 Marks)

(Total 20 Marks)

QUESTION SEVEN

(a)	 Identify any four functions of commonly used spreadsheet software.                                    (4 Marks)

(b)	 In a certain accountancy college in Kigali, students sat for a mock examinations before sitting for the 
June 2017 iCPAR examinations. The scores, X in one of the subjects was normally distributed with 
mean, µ and standard deviation δ. It was further observed that the probability of a candidate scoring 
above 55% was 0.0228 and that of a candidate scoring below 42.5% was 0.0013.
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REQUIRED:

	 (i)	 Form two simultaneous equations in µ and δ.                                                                    (4 Marks)

	 (ii)	 Solve for µ and δ.                                                                                                             (3 Marks)

(iii)	 Find the probability that a candidate scored between 45% and 48.8%.                       (3 Marks)

(c)	 The following table gives the output in tonnes of maize flour produced by workers in a milling company.

Maize flour (tonnes) 400 - 430 430 - 460 460 - 490 490 - 520 520 - 550
Number of workers 31 58 60 k 27

	 REQUIRED:

	 Determine the value of (k) given that the mean of the above distribution is 472 tonnes.            (6 Marks)

(Total 20 Marks)

End of question paper
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