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Q.1(a) What is Operations Research? [2] 1 1 
Q.1(b) A company has three operational departments weaving, processing and packing with 

capacity to produce three different types of clothes namely suiting, shirting and 
woolens yielding the profit ₹2, ₹4 and ₹3 per meter respectively. One meter suiting 
requires 3 minutes in weaving, 2 minutes in processing and 1 minute in packing. 
Similarly, one meter of shirting requires 4 minutes in weaving, 1 minute in processing 
and 3 minutes in packing while one meter woolen requires 3 minutes in each 
department. In a week, total run time of each department is 60, 40 and 80 hours for 
weaving, processing and packing departments respectively. Formulate the linear 
programming problem to find the product to maximize the profit. 
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Q.2(a) Describe in brief the scope of Operations Research. [2] 1 2 
Q.2(b) Find the minimum of the function 𝑧 = 2𝑥 − 𝑦 subject to the constraints 

𝑥 + 𝑦 ≤ 5, 𝑥 + 2𝑦 ≥ 8 ;  𝑥, 𝑦 ≥ 0 using the graphical method. 
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Q.3 Use penalty method to maximize 𝑧 = 6𝑥ଵ + 4𝑥ଶsubject to the constraints: 
2𝑥ଵ + 3𝑥ଶ ≤ 30, 3𝑥ଵ + 2𝑥ଶ ≤ 24, 𝑥ଵ + 𝑥ଶ ≥ 3;  𝑥ଵ, 𝑥ଶ ≥ 0 
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Q.4 Write the dual of the following linear programming problem: 
Maximize 𝑧 = 𝑥ଵ − 𝑥ଶ + 3𝑥ଷ  subject to the constraints 𝑥ଵ + 𝑥ଶ + 𝑥ଷ ≤ 10, 2𝑥ଵ − 𝑥ଷ ≤
2,  2𝑥ଵ − 2𝑥ଶ + 3𝑥ଷ ≤ 6; 𝑥ଵ, 𝑥ଶ, 𝑥ଷ ≥ 0. 
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Q.5(a) Explain the importance of integer programming problem. [1] 1 2 
        
Q.5(b) 

Find the optimum integer solution to the following linear programming problem: 
Maximize 𝑧 = 2𝑥ଵ + 2𝑥ଶsubject to the constraints: 
5𝑥ଵ + 3𝑥ଶ ≤ 8, 𝑥ଵ + 2𝑥ଶ ≥ 4, 𝑥ଵ, 𝑥ଶ ≥ 0 and are integers. 
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