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                 Maximum Marks: 100

Note: 

1. The paper is divided in to TWO Sections: SECTION-A and SECTION-B. 

2. There are five questions in SECTION-A.  You are required to attempt ANY THREE. 

3. All the questions of SECTION-B (Case Study) are compulsory.

SECTION-A (20 Marks each)

1. 
(a) 
In   a  class of 25 students 12 have taken economics and 8 have taken economics but not 
politics. How many students have taken both-economics and politics? Also find the number of students who have taken politics but not economics.


         (5)

(b) 
The initial fixed costs of a production process are estimated as Rs 10 lakh, whereas, the unit cost of producing is estimated as Rs 500. The selling price per unit is given as Rs 800. Determine the profit function in terms of the number produced and sold. Also find the break even volume of production.                                                 

         (5)

(c) 
The marks obtained in a subject by a random sample of 16 MBA students are given below (Table 1). Develop a frequency distribution with five classes of uniform width and represent the distribution with a suitable graphic. Also determine the mean and variance of this distribution.                                                                      

       (10)                                                              
	60
	50
	76
	87
	90
	57
	68
	77

	50
	78
	84
	62
	75
	53
	73
	90


(Table-1)
2. 
(a) 
A  restaurant is experiencing discontentment among its suppliers. It analyses that there 
are three factors responsible for this- food quality, service quality, and interior. By conducting an analysis, the restaurant assesses the probabilities of discontentment with the three factors as 0.40, 0.35, and 0.25, respectively. A customer survey also evaluates the probabilities of a customer being discontented on account of these factors as 0.6, 0.8, and 0.5, respectively. With this information the restaurant wants to know that if a customer is discontented, what is the probability that is due to service quality?          (10)

(b) 
The weekly demand of a product follows a normal distribution with mean = 100 units. It has been observed that 90% of the time the demand has been below 115 units. Find the standard deviation of the distribution. Determine the lowest stock that the company should maintain so that the probability of running out-of-stock needs is no higher than 0.05.





                                                        
       (10)
3. 

(a) 
The lifetime of the picture tubes of colour TV is normally distributed with  a   mean   of 8 
years and standard deviation of 2 years. If the company guarantees the picture tube for 4 years, what percentage of the TVs sold will have to be replaced? If the company is willing to replace the picture tubes up to only 1% of the TVs sold, what guarantee period should the company offer?                                                                                                       (10)


     
(b) 
Five   one-day   cricket matches will be played between India and Australia in the coming 




series. Historically, the chances of India wining a match against Australia have been 0.6. 

(i)  
What is the probability that India will win at least 3 matches in the series?

(ii) 
What is the probability that India will lose all the matches of the series?

(iii) 
What is the probability that India will win at most 2 matches in the series?                                                 
(4+3+3)

4.   
The HR Manager of a company wants to find a measure which he can use to fix monthly income of persons applying for a job in the production department. As an experimental, he collected data on 8 persons referring to years of service and their monthly income as shown below.





Years of service


:  10     12        6      8      10       6       2        5 

Monthly Income (in Rs000) 
:  25     28      17    19    24       18     13     16

Establish a regression equation between the two variables and find the expected monthly income for an employee with 14 years of experience. Determine the coefficient of correlation and determination and explain its meaning.   





       (20)
5. 


(a) 
Write an explanatory note on the applications of queuing models. 

       (10)

   
(b) 
Explain with a suitable example how decision tree can be used for decision making.           

(10)
SECTION-B (40 Marks)

Case Study (Compulsory)

6.   
Read the case given below and answer the questions that follow. Each question carries 10 marks. 

Automobile Alliance, a large automobile manufacturing company, organizes the vehicles it manufactures into three families: a family of trucks, a family of small cars and a family of mid-sized and luxury cars. One plant outside Detroit, assembles two models from the family of midsized and luxury cars. The first model, the Family Thrill-seeker, is a four-door sedan with vinyl seats, plastic interior, standard features, and excellent gas mileage. It is marketed as a smart buy for middle-class families with tight budget, and each Family Thrill-Seeker sold generates a modest profit of $3600 for the company. The second model, the Classy Cruiser, is a two-door luxury sedan with leather seats, wooden interior, custom features, and navigational capabilities. It is marketed as a privilege of affluence for upper-middle-class families and each Classy Cruiser sold generates a healthy profit of $ 5400 for the company. 

Rachel, the manager of the assembly plant, is currently deciding the production schedule for the next month. Specifically she must decide how many Family Thrill-seekers and how many Classy Cruisers to assemble in the plant to maximize profit for the company. She knew that the plant possesses a capacity of 48000 labor hours during the month. She also knows that it takes 6 labor hours to assemble one Family Thrill-seeker and 10.5 labor-hours to assemble one Classy Cruiser.

Because the plant is simply an assembly plant, the parts required to assemble the two models are not produced at the plant. Instead, they are shipped from other plants around the area to assembly plant. For example, tires, steering wheels, windows, seats, and doors all arrive from various supplier plants. For the next month, Rachel knows that she will be able to obtain 20000 doors from the door supplier.  A recent labor strike forced the shutdown of that particular supplier plant for several days, and that plant will not be able to meet its production schedule for next month. Both Family Thrill-seeker and Classy Cruiser use the same door part. 

In addition a recent company forecast of the monthly demands for different automobile models suggests that the demand for the Classy Cruiser is limited to 3500 cars. There is no limit on the demand for the Family Thrill-seeker within the capacity limits of the assembly plant. 

Case Questions:
a. Formulate the above problem as a Linear Programming Problem.   

b. Find the optimal solution for the above problem using graphical method.   

c. If the profit for Classy Cruiser is increased from $ 5400 to $ 6400, find out what would be the solution and the resultant profit. 

d. What characteristics a problem must have if Linear Programming is to be used? Support your argument with the above example.
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