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QUESTION 1 

 

A company is considering producing some new Gameboy electronic 

games. Based on past records, management believes that there is a 70 

percent chance that each of these will be successful and a 30 percent 

chance of failure. Market research may be used to revise these 

probabilities. In the past, the successful products were predicted to be 

successful based on market research 90 percent of the time. However, 

for products that failed, the market research predicted these would be 

successes 20 percent of the time. If market research is performed for a 

new product, what is the probability that the results indicate a 

successful market for the product and the product is actually not 

successful? [8] 

 

 

QUESTION 2 

 

Lerato is going to fly to London on March 5, 2020 and return home on 

March 20, 2020.  It is now November 1; on November 1 she may buy a one 

way ticket for R4000.00 or a round trip ticket for R 7000.00.  She could also 

wait for December 1 at which time a one-way ticket will be R5000 and a 

return ticket will be R8000.  Between November 1 and December 1 it is 

possible that her sister, who works for the airline company, will be able to 

obtain a free one-way ticket for Lerato.  The probability that her sister will 

obtain a free ticket is 0.3.  If Lerato has bought a round trip ticket on 

November 1, she may return half of her round trip ticket to the airline.  In 

this case her total cost will be R3500 plus a R250 penalty.  Use a decision 

tree to minimise Lerato’s cost and determine her expected cost of obtaining 

round trip transportation to London. 

   [25]  
 

 

QUESTION 3 

 
Use max flow technique to determine the max flow through the network [10] 
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QUESTION 4 

 

The Ramaru oil company manufactures has 5000 barrels of oil 1 and 10 000 barrels of 

oil 2.  The company sells two products petrol and heating oil.  Both products are 

produced by combining oil 1 and oil 2.  The quality level of each oil is as follows oil 

1: 10 and oil 2: 5.  Petrol must have an average quality level of  at least 8, and heating 

oil must have an average quality level of 6.  Demand for each product must be created 

by advertising.  Each 10 Rands spent on advertising on petrol creates 5 barrels of 

demand and each 10 Rands spent on advertising of heating oil creates a 10 barrel 

demand.  Petrol is sold for R2 300 and heating oil R1 500 per barrel.  Formulate a LP 

and solve it graphically to help Ramaru to maximise profit.   

                       [15] 

 

QUESTION 5 

 

L’oreal is optimising their distribution, they have factories in Johannesburg, Midrand 

and Centurion, they have distribution centers as indicated in the table below 

5.1. Set up a transportation problem using the Northwest corner rule. 

5.2. Use the stepping stone method to determine the next table to solve this 

problem (one iteration) 

 

 Randburg Menlyn Bronberick North 

Riding 

Supply 

Johannesburg 5 8 4 6 590 

Midrand 7 4 8 8 710 

Centurion 6 3 9 5 950 

Demand 450 720 530 550  

 

                     [14] 

   

QUESTION 6 

 

The copy machine in an office is very unreliable. If it was working yesterday, there is 

an 80% chance it will work today. If it was not working yesterday, there is a 10% 

chance it will work today. If it is not working today, what is the probability that it will 

be working 2 days from now? 

  [8] 

  

QUESTION 7 

 

The public transport ridership in Cape Town during the summer months is believed to 

be linked to the number of tourists.    
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Year No of Tourists 

(100 000) 

No of people on buses 

(Ridership) (10 000) 

1 12 20 

2 10 17 

3 11 18.5 

4 14 25 

5 18 40 

6 15 27 

7 13 22 

 

7.1. Calculate the three year moving average      (3) 

7.2  Develop a regression relationship      (3) 

7.3. Calculate the MAD        (4) 

           [10] 

  

QUESTION 8 

 

A marketing research firm would like to survey undergraduate and graduate college 

students.  They would like to do the survey to determine whether they take out student 

loans for their education. There are different cost implications for the region of the 

country where the college is located and the type of degree. The survey cost table is 

provided below: 

 

 Student type 

Region Undergraduate Graduate 

East R10 R15 

Central R12 R18 

West R15 R21 

 

The requirements for the survey are as follows: 

 The survey must have at least 1500 students 

 At least 400 graduate students 

 At least 100 graduate students should be from the West 

 No more than 500 undergraduate students should be from the East 

 At least 75 graduate students should be from the Central region 

 At least 300 students should be from the West 

8.1. Formulate an LP problem 

 

           [10] 
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