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F1.1: BUSINESS MATHEMATICS AND QUANTITATIVE  
METHODS

MONDAY: 6 JUNE 2016

INSTRUCTIONS:

1.	 Time Allowed: 3 hours 15 minutes (15 minutes reading and 3hours 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)  The CEO of Kigali Publishing Company Ltd has to make a decision whether to accept an offer for a 
copyright of Frw 1,240,000 for three years from Tafu Book Sellers Ltd or one from Bako Book Sellers 
Ltd offering Frw 1,600,000 for five years.

Required:

(i)  Calculate the present value of each option if the interest rate is fixed at 9% over the lifetime of the 
agreement. 						                                                                    (6 Marks)

(ii)  Advise the CEO on which option to accept.				                              (2 Marks)

b)  Kirehe Plastics Limited has bought a new machine for its plastic molding line for Frw 750,000. This 
machine is expected to have a useful life of seven years with a scrap value of Frw 102,041.

Required:

(i)  Using the straight line method, determine the annual depreciation.                                 (3 Marks)

   (ii)	  Using the reducing balance method, determine the:

•	 Value of the asset after nine years, if the rate of the depreciation is compounded at 14 % per 
annum.                                                                                                                      (4 Marks)

•	 Rate of depreciation required to give a depreciated value of Frw 204,081.6 after nine years.	
						                                                                   (5 Marks)

(Total 20 Marks)

QUESTION TWO

(a)  Explain any four major uses of statistics.                                                                                   (4 Marks)

    (b)  Rutagengwa Accountancy Training Institute is set to open in Rwamagana District. In a bid to understand 
the trend in performance in one of the core subjects, the management obtained the following data from 
a sister institute:

Marks Number of candidates
0≤x≤10 6
10≤x≤20 13
20≤x≤30 30
30≤x≤40 26
40≤x≤50 25
50≤x≤60 18
60≤x≤70 2
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Required:

(i)  Construct a cumulative frequency curve for the performance above.                               (6 Marks)

(ii)  Use the curve in b (i) above and use it to estimate the median mark, upper quartile and the lower 
quartile.							                                                        (4 Marks)

(iii)  Determine the semi-interquartile range.					                               (2 Marks)

(c)  A researcher, after completing one of his experiments, established that for (n) observations of a random 
variable,  X,  ∑x2=1200, X =√50 and the standard deviation of X was √10.

Required:

Determine the value of (n).							                                 (4 Marks)

(Total 20 Marks)

QUESTION THREE

Using examples, distinguish between discrete and continuous data.			                            (2 Marks)

(a)  The attendance at Kivu Night Club follows a normal distribution, with a mean of 120 people and standard 
deviation of 18 people.

Required:

Calculate the probability that on a given night:

(i)  92 people or more attend.							                                (5 Marks)

(ii) Between 101 and 122 people attend.                                                                                (5 Marks)

(b)  The probability of a faulty call on hotline for an ambulance is 0.003. If 1,000 calls are made on a given 
day, calculate the probability of there being less than five faulty calls on any one day. 	                (8 Marks)

Hint: Use a Poisson distribution.                                                                                        (Total 20 Marks)

QUESTION FOUR

(a)	 (i)	 Clearly distinguish between a sampling frame and sampling design.                         (2 Marks)

(ii)	 Response and non–response forms of bias affect conclusions drawn from sample survey. 
Explain how the two occur in a sample survey.		                                       (2 Marks)

(b)	 In a recent survey financed by Ministry of youth and sports, respondents were asked “Is it proper for a 
husband in a marriage to refuse to have more children when his wife still wants do so?”

Of the 598 respondents asked, 366 said (YES) and 232 said (NO). Assuming the sample was randomly 
selected.

Required:

(i)  Determine the 99% confidence interval for the population proportion who said YES.      (6 Marks)

(ii)  Determine the 95% confidence interval for those who said NO.		                  (3 Marks)

(iii)  Compare the results in (i) and (ii) above.					                    (1 Mark)
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(c)	 Urusaro Distilled Water Battery Dealers Ltd produces distilled water for motor boat batteries. In their 
current advertisement, they claim that their distilled water lasts 20,000 km on average in a motor boat 
battery.

Angel Fishing Company (AFC) requires distilled water for their motor boat batteries. AFC has decided 
to test 16 sets of their batteries with distilled water from Urusaro Distilled Water Battery Dealers Ltd. 
They have established that the distilled water runs for 19,500 km with a standard deviation of 1,200 km.

Required:

Test  Urusaro Distilled Water Battery Dealers Ltd’s claim against AFC’s requirement at 5% level of 
significance.							                                                         (6 Marks)

(Total 20 Marks)

QUESTION FIVE

(a)  Distinguish between correlation coefficient and coefficient of determination.                          (2 Marks)

(b)  Outline any three components of a time series.				                                         (3 Marks)

(c)  The table below shows a sample of ten steel rods whose lengths (cm) and weights (gm) were taken from 
a factory.

Length(l) 56 35 54 42 37 51 38 55 46 44
Weight(w) 55 30 52 42 32 50 39 46 31 42

Required:

Calculate the Spearman’s coefficient of correlation between the length and the weight. 	   (6 Marks)

(d)  The table below shows data of KIVU Fish Processing Company Limited about the fish processed in (tons) 
and the cost of electricity in (Frw) 

Output (tons), x Cost of Electricity      
(Frw ‘000’), y

40 81.2
68 95.5
94 116
75 94.8
55 89
95 110
82 105
103 125
89 110
110 138
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Required:

(i)  Calculate the least squares regression line of y on x and interpret your result.             (8 Marks)

(ii)  Use your regression line in d (i) above to predict the cost of electricity at output level 115 tons. 	
						                                                                                 (1 Mark)

(Total 20 Marks)

QUESTION SIX

   (a)	 Using illustrations, distinguish between a transportation problem and an assignment problem.                                                                                                                                         
                                                                                                                                                 (6 Marks)

   (b)	 A company that manufactures dishwashers has three factories A, B and C and four warehouses located 
at P, Q, R and S. The dish washers’ requirements at each factory, warehouse requirements and transport 
costs per dishwasher to be transported are shown in the table below:

Unit transport cost (Frw ‘000’) Factory 
requirementWarehouse P Q R S

Factory A 19 30 50 10 7
Factory B 70 30 40 60 9
Factory C 40 8 70 20 18
Warehouse requirement 5 8 7 14 34

The initial feasible tableau that represents the above problem is shown below.

Unit transport cost (Frw ‘000’)

Warehouse P Q R S Factory 
requirement

Factory A
19 30 50 10

7
5 2

Factory B
70 30 40 60

9
6 3

Factory C
40 8 70 20

18
4 14

Warehouse requirement 5 8 7 14 34

Required:

(i)  Explain what the boxed values in the table represent.			                              (1 Mark)

(ii)  Determine the transport cost for the allocation in the initial feasible tableau. 		    (2 Marks)

(c)	 Kigali Workshop Ltd produces two types of photo frames; landscape and portrait. Each photo frame 
requires cutting, assembling and vanishing. A landscape photo frame takes 20 minutes to cut to right 
size, 10 minutes to be assembled and 10 minutes to be vanished and on completion costs Frw 6,000. A 
portrait photo frame takes 10 minutes to cut to right size, 20 minutes to be assembled and 60 minutes to 
be vanished and on completion costs Frw 18,000. In any production run, it is necessary to schedule at 
least 8 hours for cutting, at least 10 hours for assembling and 18 hours for vanishing.
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Required:

(i)  Formulate a linear programming primal problem model for the problem.                 (3 Marks)

(ii)  Determine both the primal and dual problems for the problem.	                             (1 Mark)

(iii)  Use simplex tableau method to determine the photo frames of each type that should be produced 
during one run. Hence determine the minimum cost that would be incurred.	   (7 Marks)

(Total 20 Marks)

QUESTION SEVEN

(a)	 Define the term ‘critical path’ in network analysis.				                              (2 Marks)

(b)	 Sons’ Consult Limited was awarded a contract to construct a modern building at Gatuna boarder. The 
project coordinator approved the schedule of activities as shown in the table below:

Activity Preceding 
activity

D u r a t i o n 
(weeks)

A - 4
B A 7
C A 5
D A 6
E B 2
F C 3
G C 5
H E,F 11
I D,G 7
J H,I 4

Required:

(i)  Draw a network for the project and state all the possible paths.                                                 (7 Marks)

(ii)  Determine the Earliest Start Time (EST) and the Latest Start Times (LSTs) for every activity.(8 Marks)

(iii)  Identify the critical path for the project.                                                                                      (1 Mark)

(iv)  Find the shortest duration of the project.                                                                                     (1 Mark)

(v)  Name the activities that are associated with the float in the network.

(1 Mark) 

(Total 20 Marks)

                                                           End of question paper
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Present value interest factor of $1 per period at i% for n periods, PVIFA (i,n).

Period 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
1 0.990 0.980 0.971 0.962 0.952 0.943 0.935 0.926 0.917 0.909 
2 1.970 1.942 1.913 1.886 1.859 1.833 1.808 1.783 1.759 1.736 
3 2.941 2.884 2.829 2.775 2.723 2.673 2.624 2.577 2.531 2.487 
4 3.902 3.808 3.717 3.630 3.546 3.465 3.387 3.312 3.240 3.170 
5 4.853 4.713 4.580 4.452 4.329 4.212 4.100 3.993 3.890 3.791 
6 5.795 5.601 5.417 5.242 5.076 4.917 4.767 4.623 4.486 4.355 
7 6.728 6.472 6.230 6.002 5.786 5.582 5.389 5.206 5.033 4.868 
8 7.652 7.325 7.020 6.733 6.463 6.210 5.971 5.747 5.535 5.335 
9 8.566 8.162 7.786 7.435 7.108 6.802 6.515 6.247 5.995 5.759 

10 9.471 8.983 8.530 8.111 7.722 7.360 7.024 6.710 6.418 6.145 
11 10.368 9.787 9.253 8.760 8.306 7.887 7.499 7.139 6.805 6.495 
12 11.255 10.575 9.954 9.385 8.863 8.384 7.943 7.536 7.161 6.814 
13 12.134 11.348 10.635 9.986 9.394 8.853 8.358 7.904 7.487 7.103 
14 13.004 12.106 11.296 10.563 9.899 9.295 8.745 8.244 7.786 7.367 
15 13.865 12.849 11.938 11.118 10.380 9.712 9.108 8.559 8.061 7.606 
16 14.718 13.578 12.561 11.652 10.838 10.106 9.447 8.851 8.313 7.824 
17 15.562 14.292 13.166 12.166 11.274 10.477 9.763 9.122 8.544 8.022 
18 16.398 14.992 13.754 12.659 11.690 10.828 10.059 9.372 8.756 8.201 
19 17.226 15.678 14.324 13.134 12.085 11.158 10.336 9.604 8.950 8.365 
20 18.046 16.351 14.877 13.590 12.462 11.470 10.594 9.818 9.129 8.514 
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