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	U.G.
	Common to All
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	5

	Course Code
	20ME001
	Course Title

	
	
	Fundamentals of Optimization Techniques

	Duration 
	3 Hours
	Maximum Marks
	60 (SIXTY)


SECTION-I 
6 x 2 = 12 Marks
1. 
	No.
	Questions (a to f)
	RBT Level
	COs

	a
	State one condition under which a constraint surface becomes active at the optimum point.
	Remember
	1

	b
	Define active constraint in the context of inequality-constrained optimisation.
	Remember
	1

	c
	What is the significance of basic and non-basic variables in simplex method?
	Understand
	3

	d
	State the condition for a balanced transportation problem.
	Remember
	3

	e
	State one condition under which a Linear Programming problem can be solved using Dynamic Programming.
	Remember
	4

	f
	How does resource allocation differ fundamentally from time–cost trade-off analysis?
	Remember
	6


SECTION-II 
4 x 12 = 48 Marks

	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	The total cost of a machine component is given by
C(x)=x3−6x2+9x+15, Determine the value of x that minimises the cost and verify the nature of the extremum.
	Apply
	1
	7M

	
	(b)
	State the engineering applications of optimization.
	Understand
	2
	5M

	OR

	3
	(a)
	State one engineering situation where unconstrained optimisation produces a non-feasible design.
	Understand
	1
	7M

	
	(b)
	Derive the necessary and sufficient conditions for minimum and maximum of a function of two variables.
Apply them to: f(x, y)=x2+y2−4x−6y
	Apply
	2
	5M

	
4
	(a)
	Find the initial basic feasible solution using North-West Corner Rule for the following transportation problem:
	
	D1
	D2
	D3
	Supply

	S1
	8
	6
	10
	20

	S2
	9
	7
	4
	30

	S3
	3
	4
	2
	25

	Demand
	25
	30
	20
	



	Apply
	3
	7M

	
	(b)
	State the Kuhn–Tucker necessary conditions for a general minimisation problem with inequality constraints.
	Understand
	2
	5M

	OR

	5
	(a)
	Convert the following LPP into standard form and explain the geometrical interpretation of the constraints:
Maximise Z=3x1+5x2 
subject to x1+2x2≤8, 3x1+2x2≤12, x1,x2≥0
	Apply
	3
	7M

	
	(b)
	Minimise the function
f(x,y)=x2+2y2−4x−8y 
Determine the stationary point and classify it using second-order conditions.
	Apply
	2
	5M

	6
	(a)
	A company must allocate ₹10 lakhs among three projects. The returns (in lakhs) are given below:
	Investment (₹ lakhs)
	Project 1
	Project 2
	Project 3

	0
	0
	0
	0

	2
	5
	6
	4

	4
	9
	10
	8

	6
	14
	13
	11

	8
	18
	16
	14

	10
	20
	18
	16


Formulate the problem using Dynamic Programming and determine the optimal allocation using the tabular method.
	Apply
	4
	7M

	
	(b)
	Draw the activity network for the following data and remove redundancy, if any:
	Activity
	Predecessor

	A
	–

	B
	A

	C
	A

	D
	B

	E
	B, C

	F
	D, E


Explain the logic of redundancy removal.
	Apply
	5
	5M

	OR

	
7
	(a)
	Apply one iteration of the Nelder–Mead method to minimise
f(x,y)=x2+y2, starting from the simplex points, (0,0), (1,0), (0,1)
	Apply
	4
	7M

	
	(b)
	For the network in Question 1, the activity durations (in days) are:
A–3, B–5, C–4, D–6, E–2, F–4
Perform:
· Forward pass
· Backward pass
· Identify the critical path and project duration
	Apply
	5
	5M

	
8
	(a)
	Apply the golden section method to minimise f(x)=(x−2)2 in the interval [0,5] up to one iteration. Explain the choice of interval reduction.
	Apply
	6
	7M

	
	(b)
	The following activities lie on the critical path:
	Activity
	Normal Time
	Crash Time
	Normal Cost (₹)
	Crash Cost (₹)

	A
	6
	4
	3,000
	4,200

	B
	5
	3
	2,500
	3,700

	C
	7
	5
	3,500
	4,900


Determine the minimum cost schedule to reduce the project duration by 2 days.
	Apply
	5
	5M

	OR

	9
	(a)
	Explain the concept of convex sets and convex functions.
Prove that any local minimum of a convex function is also a global minimum.
	Understand
	6
	7M

	
	(b)
	For an activity, the optimistic time = 4 days, most likely time = 6 days, pessimistic time = 10 days.
Determine:
· Expected time
· Variance
Explain how uncertainty affects project completion probability.
	Apply
	5
	5M


***********

image1.png
GMR Institute of Technology ‘ nCMRIT

An Autonomous Institute Affiliated to INTU-GV e T on <

Engineers Today




