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CMA JUNE, 2020 EXAMINATION 
BUSINESS LEVEL 

SUBJECT: GE 03. FUNDAMENTALS OF BUSINESS MATHEMATICS 
 
Time Allocated: Three hours         Total Marks: 100 

 
Instructions to Candidates  

You are required to answer ALL questions. 

Answers should be properly structured, relevant and computations need to be shown. 

You are strongly advised to carefully read ALL the question requirements before 
attempting the question concerned (that is all parts and/or sub-questions). 

ALL answers must be written in the answer book. Answers written on the question paper 
will not be submitted for marking. 

Start answering each question from a fresh sheet. Your answers should be clearly 
numbered with the sub-question number then ruled off, so that the markers know which 
sub-question you are answering. 

No of questions No of sub-questions Marks allocation 

10 Maximum 03 10 per each question 
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You are advised to spend no longer than 18 minutes on each question. Each question will 
carry 10 marks. 

 
QUESTION 1 
(a)  A pie chart is used to display the following data:  

(i) Sales of product P: 75 thousand taka;  
(ii) Sales of product Q: 225,000 taka;  
(iii) Sales of product R: 420 thousand taka. 
What angle in degrees on the pie chart would represent product of each product’s 
share of sales? 

(b)  Johnny makes a number of journeys to client sites in a week. In a week where his 
average journey was 240 miles, his individual trips (in miles covered) were: 
180, z, 200, x, 44, 310, y. And the sum of mileages of first day and second day was 
350 miles. 
When y = 3x, what is the value of x, y and z? 

[Marks: (4+6) = 10] 
QUESTION 2 
(a)  The following table relates to a check on the quality of all the items produced by three 

shifts at a factory during a certain day. 
                                 Shift X       Shift Y     Shift Z      Total 
                Grade I        63             73            72           208 
                Grade II       60             70            31           161 
                Faulty            5              16           10        31 
                Total          128            159          113           400 

If an item is selected at random from the day’s production, what is the probability that: 
(i)  it was produced by Shift X and is faulty? 
(ii)  it was produced by Shift Y and is Grade II? 
(iii)  it was faulty, given that it was produced by Shift Z? 
(iv)  it was from Shift Z, given that it is Grade I? 
(v) it was not Grade II? 

(b)  To get protection from corona virus, a cottage industry produces hand sanitizer with 
isopropyl alcohol (rubbing alcohol) and either aloe vera gel or glycerin. It fills 12-ounce 
of alcohol into each bottle. However, the actual amount of alcohol poured into each 
bottle is not exactly 12 ounce; it varies from bottle to bottle. It has been observed that 
the net amount of alcohol in such a bottle has a normal distribution with a mean of 12 
ounce and a standard deviation of .015 ounce. 
(i)  What is the probability that a randomly selected bottle of hand sanitizer contains 

11.97 to 11.99 ounce of alcohol? 
(ii)  What percentage of sanitizer bottles contain 12.02 to 12.07 ounce of alcohol? 

  [Marks: (5+5) = 10] 
QUESTION 3 
(a)  A commodity is produced by using 3 units of labor and 2 units of capital. The total cost 

comes to 62. If the commodity is produced by using 4 units of labor and 1 unit of 
capital, the cost comes to 56. What is the cost per unit of labor and capital?  

(b)  An Investment which has the following cash flows: 

Year Cash flows 

0  (31,000) 

1  10,000  

2 20,000  

3 10,000  

4 10,000  

5 5,000  
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Compute:  
(i)  Payback Period  
(ii) Net present Value (NPV) at 14% cost of capital 

  [Marks: (6+4) = 10] 
 
QUESTION 4 
(a)  The following table gives the frequency distribution of the number of credit cards 

possessed by 200 adults: 

 
(i) Prepare a cumulative frequency distribution. 
(ii) Calculate the cumulative relative frequencies and cumulative percentages for all 

classes. 
(iii) Draw an ogive for the cumulative frequency distribution. 
(iv) Find the percentage of these adults who possess 7 or fewer credit cards. 
(v) Using the ogive, find the percentage of adults who possess 10 or fewer credit 

cards. 
 
(b) Explain the difference between a Bar Chart and a Histogram. 

[Marks: (8 +2) = 10] 
QUESTION 5 
(a)  Lorrenger Plastics, Inc., recruits management trainees at colleges and universities 

throughout the United States. Each trainee is given a rating by the recruiter during the 
on-campus interview. This rating is an expression of future potential and may range 
from 0 to 15, with the higher score indicating more potential. The recent college 
graduate then enters an in-plant training program and then given another composite 
rating based on tests, opinion of group leaders, training officers and so on. The on-
plant rating and in-plant training ratings are: 

 
 
 
 
 
 
 
 
 
 

Calculate the coefficient of Rank correlation. Interpret the value. 

(b)  The time series given below shows the tables sold by a small company since it started: 

Years 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Tables Sold     42      50      61      75      92    111    120    127    140    138  

Find the linear equation that describes the trend in the number of tables sold. Also 
estimate the Sale of tables in 2005.       

[Marks: (8 +2) = 10] 
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No of Credit Cards 0 - 3 4 - 7 8 - 11 12 - 15 16 - 19 

Number of Adults 46 80 56 12 6 

Graduate On-
Campus 
Rating, X 

Training 
Rating, Y 

Graduate On-
Campus 
Rating, X 

Training 
Rating, 

Y 

A 8 4 G 11 9 

B 10 4 H 7 6 

C 9 4 I 8 6 

D 4 3 J 13 9 

E 12 6 K 10 5 

F 11 9 L 12 9 
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QUESTION 6 
(a)  From the date given below, calculate Fisher’s Ideal index and show that it satisfies time 

reversal test. 
 

Commodity 
2004 2005 

Price Quantity Price Quantity 

A 12 20 14 30 

B 14 13 20 15 

C 10 12 15 20 

D 6 8 4 10 

E 8 5 6 5 

(b)  A recently retired couple is considering investing their pension lump sums in the 
purchase of a small shop. Two suitably sited premises, A and B, are discovered. Upon 
further investigation, the investors discover that the following recent weekly takings 
figures: 

      Shop A:     £1,105      £990      £1,045      £1,025      £1,105      £1,030 

      Shop B:     £1,090      £675         £920      £1,005      £2,115         £675 

Find the standard deviation and coefficient of variation for shop A and shop B: 

 [Marks: (5 +5) = 10] 
QUESTION 7 

(a)  A company has calculated the Net Present Value of four mutually exclusive projects 
and the associated probabilities are as follows: 

Project A Project B Project C Project D 

NPV £ Probability NPV £ Probability NPV £ Probability NPV £ Probability 

10,000 0.6 20,000 0.2 8,000 0.9 7,000 0.5 

5,000 0.4 2,000 0.8 3,000 0.1 6,000 0.5 

If the projects were ranked in terms of expected values, which one is ranked one and 
which one is least expected. 

(b)  An investor has the following four investment options available but has the cash only to 
take up one. Which one would maximize her wealth assuming an interest rate of 10%? 

                    Project        Initial outlay             Return 

                        A                  £7,000          £3,000 each year, payable at the end, for five years 

                        B                  £4,500          £1,000 at the end of the first year, 

                                                                  £2,500 at the end of the next two years and  

                                                                  £4,000 for the last two years 

     C                  £5,500          £2,000 payable every year for five years 

      D                  £11,000        £1,500 in perpetuity. 

[Marks: (3+7) = 10] 
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QUESTION 8 
(a)  Bradford Electric Illuminating Company is studying the relationship between kilowatt-

hours (thousands) used and the number of rooms in a private single-family residence. 
A random sample of 10 homes yielded the following: 
 
 
 
 
 
 

(i) Determine the regression equation. 
(ii)  Determine the number of kilowatts-hours, in thousands, for a six room house. 

 
(b)  A company adds a mark-up of 30% of the price of its products to its costs. If the price 

of a product is Tk.978.25, then work-out the cost of the product to nearest taka. 
[Marks: (7+3) = 10] 

QUESTION 9 

(a) The Net Present Value of a planned investment project has been calculated at interest 
rates of 8% and 12%. The NPVs are £1,090 and –£960 respectively. What is the 
Internal Rate of Return of the project to two decimal places?  

(b) A company buys a machine for Tk.20,000. What will be its gain/loss if it sells the 
machine at Tk.10,000 after 6 years. It is assumed to depreciate at a fixed rate of 12 per 
cent per annum? 

(c) A retired person wants a fixed cash flow for the rest of the lifetime. On average he 
wants Tk.10,000 per month. He got the information that the risk-free interest rate was 
8% per annum. What amount the retired person should invest to get his desired 
monthly amount? 

[Marks: (3+4+3) = 10] 
QUESTION 10 
(a)  Explain the advantages and disadvantages of spreadsheets?    
(b)  Calculate the NPV at spreadsheet: Where Investment 30,000 at t=0, Get Returns of 

8000 at t=1, 5000 at t=2 , 4000 at t=3, 3000 at t=4, and 2000 at t=5,discount rate 12% 

 Sl. 
No 

A B C D E F G 

1 NPV Calculation             

2               

3 Discount Rate    @12% 
 

        

4               

5 Year 0 1 2 3 4  5  

6 Cash Flow   -30,000    8,000     5,000     4,000   3,000  2,000 

7 Discount Rate @12%             

8 Present Value             

9 NPV Calculation             

 
From the above spreadsheet find the NPV at B9 by excel format?   

[Marks: (4+6) = 10] 
*END OF QUESTION PAPER* 

Number of Rooms kilowatt-hours 
(thousands) 

Number of 
Rooms 

kilowatt-hours 
(thousands) 

12 9 8 6 

9 7 10 8 

14 10 10 10 

6 5 5 4 

10 8 7 7 


