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Enrolment No./Seat No_______________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                           BE- SEMESTER–V EXAMINATION – WINTER 2025 

Subject Code:3154201                                                               Date: 17-11-2025   
Subject Name: Optimization Techniques   
Time:10:30 AM TO 01:00 PM                                                           Total Marks:70   
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed.   

 
 

Q.1 (a) Define saddle point and indicate its significance. 03 

 (b) Find two positive numbers whose product is 100 and sum is minimum. 04 

 (c) Explain the concept of maxima and minima in single variable optimization. 07 

    
Q.2 (a) Differentiate Linear and Non-Linear programming. 03 

 (b) Explain any six applications of optimization in engineering. 04 

 (c) Explain Simplex and Non-Simplex methods in detail. 07 

  OR  

 (c) Describe the dichotomous search method and illustrate how it works with an 

example 
07 

    
Q.3 (a) What is the difference between Direct and Indirect Search methods? 03 

 (b) A firm manufacture 3 Products A, B and C. The Profits are Rs.3, Rs.2, and Rs.4 

respectively. The firm has two machine C and D which requires processing time 

4,3,6 and 3,2,4 minutes respectively on each machine for each product. Machine C 

and D have 2000 and 2500 machine minutes, respectively. The firm must 

manufacture 100 A’s, 200 B’s and 500 C’s, but not more than 150 A’s. Set up 

linear programming Problem to maximize the profit. 

04 

 (c) Describe univariate and grid search methods. 

 
07 

  OR 

 

 

Q.3 (a) Differentiate Fletcher-Reeves method and Newton’s method. 03 

 (b) Explain the Fibonacci search method and provide details on how it works? 04 

 (c) Minimize the function 𝑓(𝑥1, 𝑥2 )  =  𝑥1 −  𝑥2 +  2𝑥1^ 2 +  2𝑥1𝑥2 +  𝑥2^2 with 

starting point (0,0) 

 

07 

    
Q.4 (a) Enlist the transformation techniques. 03 

 (b) Discuss basic approach of Penalty function method. 04 

 (c) Minimize 𝑓(𝑥1, 𝑥2) = 𝑥1 − 𝑥2 subject to 𝑔(𝑥1, 𝑥2) = 3𝑥1
2 − 2𝑥1𝑥2 + 𝑥2

2 − 1 ≤ 0 

using the cutting-plane method with convergence limit 𝜀 = 0.02. 

07 

  OR  

Q.4 (a) Enlist limitations of Sequential linear programming. 03 

 (b) Define Kuhn-Tucker conditions. 04 

 (c) Find the dimensions of a rectangular prism-type box that has the largest volume 

with the sum of its length, width and height is limited to a maximum value of 60in. 

and its length is restricted to a maximum value of 36 in. 

07 
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Q.5 (a) Define main components of evolutionary algorithms. 03 

 (b) Describe Fuzzy optimization techniques in brief. 04 

 (c) What are Genetic Algorithms, and how are they inspired by biological evolution? 

What is the role of crossover in Genetic Algorithms? 

07 

  OR 

 

 

Q.5 (a) Provide the advantages and disadvantages of Tabu search algorithm. 03 

 (b) Describe the features of Simulated Annealing method. 04 

 (c) Explain Neural-Network based Optimization in detail. 07 
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