[image: A picture containing text

Description automatically generated]


SEMESTER END HONORS/MINORS EXAMINATIONS (AR23), NOV. – 2025

	U.G.
	Common to All
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	V

	Course Code
	23QTM01
	Course Title

	
	
	Introduction to Quantum Computing

	Duration
	3 Hours
	Maximum Marks
	70 (SEVENTY)


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

	a
	Check the vectors  linearly independent or dependent?
	Remember
	1

	b
	What are the eigenvalues for .
	Remember
	1

	c
	Write the additional theorem of probability.
	Remember
	3

	d
	If ,  then ,  ?
	Understand
	3

	e
	Mention the failures of classical mechanics.
	Remember
	4

	f
	Mention the differences between classical computer and quantum computer.
	Remember
	4

	g
	Convert the binary number (101101)2​ into decimal.
	Understand
	6



SECTION-II 
4 x 14 = 56 Marks

	[bookmark: _GoBack]No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	Verify the following are vector space or not a vector space with suitable example.
(a) The set of all real numbers
(b) The set of all integers
(c) The set of all second degree polynomials
	
Understand
	1
	8M

	
	(b)
	If  find   and 
	Understand
	2
	6M

	OR

	3
	(a)
	Find a diagonalized matrix for a linear transformation
.
	
Understand
	1
	8M

	
	(b)
	Given {(2,1,0), (1,1,1), (1,0,1)} is a basis of , construct an orthonormal basis using Gram-Schmidt Orthogonalization process?
	Apply
	2
	6M

	
4
	(a)
	A continuous random variable has the PDF of  as

Find the probabilities of (i) between 1 and 3 (ii) greater than 0.5.
	
Understand
	3
	8M




	
	(b)
	Find the eigenvalues and eigenvectors of .
	
Remember
	2
	6M

	OR

	
5
	(a)
	A businessman goes to hotels  at 20%, 50%, 30% of the time respectively. It is known that 5%, 4%, 8% of the rooms in  hotels have faulty plumbing. What is the probability that businessman’s room having faulty plumbing is assigned to .
	

Apply
	3
	8M

	
	(b)
	Find the rank and nullity of the following matrix
[image: ].
	
Understand
	2
	6M

	6
	(a)
	Explain the quantum mechanics principles (quantum superposition and entanglement) in quantum computing.
	Understand
	4
	8M

	
	(b)
	Explain the phasor representation of Maxwell’s third equation.
	Understand
	5
	6M

	OR

	
7
	(a)
	Describe the quantization of electromagnetic waves and explain the photon interpretation of EM radiation.
	Understand
	4
	8M

	
	(b)
	Explain the TE and TM modes in waveguides.
	Understand
	5
	6M

	
8
	(a)
	Explain each component in the Von Neumann computer architecture with a neat block diagram.
	Apply
	6
	8M

	
	(b)
	Describe how waveguides are used in quantum computers and why they are important.
	Understand
	5
	6M

	OR

	9
	(a)
	Draw combinational logic circuits with emphasis on adders (half adder and full adder) and their applications.
	Apply
	6
	8M

	
	(b)
	Discuss electromagnetic wave propagation in free space and conducting media.
	Understand
	5
	6M
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