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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Discuss the Historical development of optimization.
	L2
	CO1
	[7M]

	
	b)
	Minimize a closed cylindrical surface area with a constraint it volume equal to 1cc.
	   L5
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Find the minimum of  f = x(x − 1.5) in the interval (0.0, 1.0) to within 10% of the exact value.
	L3
	CO2
	[7M]

	
	b)
	Explain in details about Golden section method.
	L1
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Discuss in details on Random search and Random jumping methods.
	L5
	CO3
	[7M]

	
	b)
	What are the iterative procedure of Fletcher–Reeves Method
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Find the dimensions of a rectangular prism-type box that has the largest volume when the sum of its length, width, and height is limited to a maximum value of 60 in. and its length is restricted to a maximum value of 36 in.
	L3
	CO4
	[7M]

	
	b)
	Minimize f (x1, x2) = 1/3 * (x1 + 1) 3 + x2 
subject to g1(x1, x2) = − x1 + 1 ≤ 0 

                g2(x1, x2) = − x2 ≤ 0
	L5
	CO4
	[7M]

	
	
	
	
	
	

	5.
	
	Derive the Primal–dual relationship and sufficiency conditions in the case of unconstrained. 
	L3
	CO5
	[14M]

	
	
	
	
	
	

	6.
	
	The two-bar truss shown in Fig. 16.b is subjected to a vertical load 2P and is to be designed for minimum weight. The members have a tubular section with mean diameter d and wall thickness t and the maximum permissible stress in each member (σ0) is equal to 60,000 psi. Determine the values of h and d using geometric programming for the following data: P = 33,000 lb, t = 0.1 in., b = 30 in., σ0 = 60,000 psi, and ρ (density) = 0.3 lb/in3.
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	L4
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	Find the extreme points of the function 

    f (x1, x2) = x13  + x23  + 2 x12+ 4 x22+ 6
	L5
	CO1
	[5M]

	
	b)
	Describe the Search with Fixed Step Size with its steps.
	L1
	CO2
	[5M]

	
	c)
	Discuss, why unconstrained optimization techniques are important to study.
	L6
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain the Lagrangian method.
	L4
	CO4
	[5M]

	
	b)
	Discuss, how is the degree of difficulty defined for a constrained geometric programming problem?
	L3
	CO5
	[5M]

	
	c)
	Explain the general optimization model of a machining process.
	L2
	CO6
	[4M]
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