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Q.1(a) What is optimization? Why do we need optimization? Explain with mathematical form. [3] 1 I 
Q.1(b) Plot any function, say, 𝑥 vs 𝑓(𝑥) to define the concepts of local and global optima. [3] 1 II 
Q.1(c) Two plants in a Company, produce and supply products A and B. Each plant can operate 

up to 10 hours a day. In plant 1, it takes 3 hours to prepare and pack 600 gallons of A 
and 1 hour to prepare and pack 300 gallons of B. In plant 2, it takes 2 hours to prepare 
and pack 1,000 gallons of A and 1.5 hours to prepare and pack 700 gallons of B. In plant 
1, it costs Rs 15,000 to prepare and pack 1,000 gallons of A and Rs 18,000 to prepare 
and pack 1,000 gallons of B, whereas in plant 2 these costs are Rs 18,000 and Rs 16,000, 
respectively. The company tries to produce daily at least 10000 gallons of A and 5000 
gallons of B. Construct the linear programming problem. Constraints should be on 
preparation time and minimum daily production requirement. 

[4] 

 III 

     
Q.2(a) What are the two methods of removing artificial variables? Explain. [3] 1 II 
Q.2(b) Find a solution to this problem using Big-M Simplex Method.  

𝑀𝑖𝑛𝑖𝑚𝑖𝑧𝑒: 𝑍 = 3𝑥ଵ − 𝑥ଶ 
𝑆𝑢𝑏.  𝑡𝑜 → 2𝑥ଵ + 𝑥ଶ ≥ 2,   𝑥ଵ + 3𝑥ଶ ≤ 2, 𝑥ଶ ≤ 4,  𝑥ଵ, 𝑥ଶ ≥ 0 

[7] 
2 III 

     
Q.3 Solve the following integer programming problem using the Branch and Bound method. 

𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒: 𝑍 = 2𝑥ଵ + 3𝑥ଶ 
𝑆𝑢𝑏.  𝑡𝑜 → 6𝑥ଵ + 5𝑥ଶ ≤ 25,    𝑥ଵ + 3𝑥ଶ ≤ 10,   𝑥ଵ, 𝑥ଶ ≥ 0 and integers 

[10] 
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Q.4(a) Explain one-variable, multi-variable constrained and unconstrained optimization with 

example. 
[2] 1 II 

Q.4(b) Define convex and concave function with graphical illustration. [3] 1 II 
Q.4(c) Solve the following nonlinear optimization problem. 

𝑀𝑖𝑛𝑖𝑚𝑖𝑧𝑒: 𝑍 = 𝑥ଵ
ଶ + (𝑥ଶ + 1)ଶ + (𝑥ଷ − 1)ଶ 

𝑆𝑢𝑏.  𝑡𝑜 → 𝑥ଵ + 5𝑥ଶ − 3𝑥ଷ = 6, 𝑥ଵ, 𝑥ଶ, 𝑥ଷ ≥ 0 
[5] 

2 III 

     
Q.5(a) Define Genetic Algorithm (GA). Discuss GA based optimization and its components. [5] 3 I 
Q.5(b) Discuss neural network-based optimization. [5] 3 I 
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