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	Common to all branches
	Degree
	Bachelor of Technology
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	2025-26
	Sem.
	6th

	Course Code
	21ME001
	Course Title

	
	
	Fundamentals of Optimization Techniques

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)


SECTION-I 
7 x 2 = 14 Marks
	1. No.
	Questions (a to g)
	RBT Level
	COs

	a
	What is meant by constraints in an optimization problem? Give one example.
	Understand
	1

	b
	Define optimization in the context of engineering systems.
	Remember
	1

	c
	What is the difference between feasible and optimal solution in LPP?
	Understand
	3

	d
	Explain Least-cost method to obtain an initial basic feasible solution in transportation problems.
	Remember
	3

	e
	List two differences between dynamic programming and linear programming.
	Remember
	4

	f
	Define the principle of optimality in dynamic programming.
	Remember
	4

	g
	State the necessary conditions for minimization in Kuhn-Tucker.
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks
	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	What are the different types of optimization problems, and how are they classified?
	Understand
	1
	8M

	
	(b)
	Optimize f(X)=x2y+y2 subjected to x2+y2=4. Use Lagrange multiplier method. 
	Apply
	2
	6M

	OR

	3
	(a)
	Describe how optimization is used in different branches of engineering to solve real-world problems.
	Understand
	1
	8M

	
	(b)
	Using Kuhn-Tucker condition, maximize f(X)=2x+3y subjected to x2+y2≤1, x≥0, y≥0.
	Apply
	2
	6M

	
4
	(a)
	Evaluate initial basic feasible solution through i) Vogel’s approximation method, ii) Least cost method, and iii) North-West corner rule.
	
	D1
	D2
	D3
	Supply

	O1
	4
	2
	7
	5

	O2
	3
	3
	1
	8

	O3
	7
	5
	4
	7

	O4
	2
	1
	6
	8

	Demand
	7
	3
	18
	


 
	Apply
	3
	8M

	
	(b)
	Find the extreme points of the function f(X) = x13 + x23 + 2x12 + 4x22 + 6.
	Apply
	2
	6M

	OR

	5
	(a)
	Maximize, Z = 4p+3q+6r 
subjected to p + q + r ≤ 5, 2p + q + 3r ≤ 10, and p ≥ 0, q ≥ 0, r ≥ 0.
	Apply
	3
	8M

	
	(b)
	Minimize, f(X)=4p+7q 
subjected to p2+4q2≤7, p≥0, q≥0. Use Kuhn-Tucker condition. 
	Apply
	2
	6M

	
6
	(a)
	A company has a budget of ₹8 lakhs to invest in two projects. The return on investment (in lakhs) from each project depends on the amount invested as shown below:
	Investment (₹ lakhs)
	Project A return
	Project B return

	1
	1
	0

	2
	2
	1

	3
	3
	3

	4
	4
	5

	5
	5
	8


Use Dynamic Programming to determine how the company should allocate its ₹8 lakhs between the two projects to maximize total return. Clearly show the stages, states, and optimal solution.
	Apply
	4
	8M

	
	(b)
	Consider the data of a project as shown in the following table:
	Activity
	1-2
	1-3
	1-4
	2-5
	3-5
	3-6
	4-6
	5-7
	6-7

	Normal time (days)
	7
	5
	8
	9
	5
	6
	7
	2
	3

	Normal cost (Rs.)
	700
	500
	600
	800
	700
	1100
	1200
	400
	500

	Crash time (days)
	3
	3
	4
	6
	3
	5
	4
	1
	2

	Crash cost (Rs.)
	850
	700
	1200
	1250
	1000
	1300
	1450
	500
	850


 If the indirect cost per week is Rs. 200, find the optimal crashed project completion time. 
	Apply
	5
	6M

	OR

	
7
	(a)
	Solve the following linear programming problem as dynamic programming problem.
Maximize Z = 2x + 5y 
subjected to 2x + y ≤ 430, 2x ≤ 460, x ≥ 0, and y ≥ 0.
	Analyse
	4
	8M

	
	(b)
	Consider the project activity given in the following table:
	Activity
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N

	Duration
	4
	3
	5
	6
	4
	7
	5
	2
	4
	5
	4
	3
	7
	8

	Predecessor(s)
	-
	-
	-
	B
	A
	A
	B
	C, D
	C, D
	E
	F, G, H
	F, G, H
	I
	J, K


 Draw the network diagram. 
	Apply
	5
	6M

	
8
	(a)
	Minimize f(x) = (x–3)2+4 in the interval [0, 6] using the Golden Section method. 
	Apply
	6
	8M

	
	(b)
	A project has the following activities:
	Activity
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Duration
	4
	3
	5
	6
	4
	7
	5
	2
	4

	Predecessor(s)
	-
	-
	A
	A
	B
	C, E
	D
	F, G
	D


 Construct the network diagram, identify the critical path, and compute the free float for each activity.
	Apply
	5
	6M

	OR

	9
	(a)
	Minimize f(x) = 3x3 – 7x2 – 2x +21 within the interval [1, 2] using Fibonacci method.
	Apply
	6
	8M

	
	(b)
	A project consists of the following activities with three-time estimates (in days) 
	Activity
	A
	B
	C
	D
	E
	F
	G
	H
	I

	Optimistic time
	2
	1
	2
	4
	3
	2
	1
	2
	4

	Most likely time
	4
	2
	3
	6
	5
	3
	2
	3
	5

	Pessimistic time 
	8
	6
	4
	10
	7
	8
	3
	6
	8

	Predecessor(s)
	-
	A
	A
	B
	C
	D, E
	H, F
	C
	C


 Calculate the expected duration and standard deviation for each activity.
	Apply
	5
	6M
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