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SEMESTER END REGULAR EXAMINATIONS (AR23), July – 2026

	U.G.
	Common to All
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	IV

	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
	Define a vector space with one example
	Remember
	1

	b
	State the set of singular matrices is not a subspace of M2×2, with an example
	Remember
	1

	c
	Two balls are drawn without replacement from a box containing 3 red and 2 blue balls. Find the probability of getting two red balls
	Understand
	3

	d
	A fair die is rolled twice. Find the probability of getting two sixes
	Understand
	3

	e
	Define Lagrangian formula
	Remember
	4

	f
	Mention applications of quantum computer
	Understand
	4

	g
	Draw the memory device hierarchy in classical computer 
	Understand
	6


SECTION-II 
4 x 14 = 56 Marks

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

	2
	(a)
	Determine whether the following set of vectors in is linearly independent or linearly dependent: 

	Understand
	1
	8M

	
	(b)
	Let  and . Compute the inner product  and the norm of .
	Apply
	2
	6M

	OR

	3
	(a)
	Determine whether the following set of polynomials in is linearly independent or linearly dependent: 

	Understand
	1
	8M

	
	(b)
	Using the Gram–Schmidt orthogonalization process, construct an orthonormal basis for the subspace spanned by 
	Apply
	2
	6M

	
4
	(a)
	A random variable X has the following probability distribution.
	
	
	
	
	
	

	
	
	
	
	
	


Find  (i)  (ii) Mean (iii) Variance  of the distribution                            
	Understand
	3
	8M

	
	(b)
	Find the norm of each vector and the angle between
 and 
	Understand
	2
	6M

	OR

	5
	(a)
	A fair coin is tossed six times. Find the probability of getting heads (i) exactly three times (ii) at least four times 
(iii) at most two times
	Understand
	3
	8M

	
	(b)
	If and  
find  and .
	Understand
	2
	6M

	6
	(a)
	Discuss the concept of generalized coordinates and their role in Lagrangian mechanics.
	Understand
	4
	8M

	
	(b)
	Draw the TE11 and TM12 modes in waveguides
	Apply
	5
	6M

	OR

	
7
	(a)
	Explain the Principle of superposition, entanglement and decoherence in quantum computing.
	Understand
	4
	8M

	
	(b)
	Explain the Maxwell’s equations and its applications in quantum computers
	Understand
	5
	6M

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

	
	(b)
	Describe the quantization of electromagnetic waves and explain the photon interpretation of EM radiation
	Understand
	5
	6M

	OR

	9
	(a)
	Draw and explain the Von Neumann architecture with a neat block diagram
	Apply
	6
	8M

	
	(b)
	Explain the function of wave guides in quantum computers
	Understand
	5
	6M
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