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Section A

1      a)       Describe the Hadamard gate and its role in creating superposition.               5

b)       Given:                                                                                                                                   5
Itry)   -   10)®1   +   )       I

What is the probability of measuring state !01)?

c)       How does the no-cloning theorem ensure the seciirity of Quantum Key    5
Distribution (QRE)?

d)       Given:                                                                                                                                         5

tryl,  =  (¥  +  ), ,try2,  -(o 1 ,
Find the tensor product and express the re,sult on a computational basis.

e)       Describe the difference between classical and quantum circuits.                     5

f)        How does the qiiantum state change with time? Explain using
Schr6dinger's equation.
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Section 8
2      a)       What are the advantages of quantum algorithms over probabilistic

ones?
b)       What are s and T quantum gates? Explain how they differ in terms of

the phase they introduce to a qubit.

3      a)       Checkwhetherthe following composite state is normalized:

dy)  -+(1 1 1   -  1,

b)       Why is the CNOT gate considered atviJo-qubit gate?

Find the output when CNOT is applied lo:

+(,00)  +  Ilo))

4      a)        Derive all four Bell states and explain theirproperties.
b)       Differentiate between classical information uiiits and quantum

information units. Describe the geometrical I.epi.esentation of a qubit.

a)       Explain the concept ofunitary evolution in quantum mechanics. Why
must all quantum operations be unitary?

I))       Describe the role ofintei.ference in quantum algorithms. How does
interference differ from classical probability?

a)       Explain the Deutsch algorithm step-by-step with. inathematical                      7
formulation.

b)       Discuss the importance of single qubit gates in quanturncomputation.         8

a)        Compare superdense coding with classical communicalion. I,xplain the      7
I.ole of cntanglcment in supcrdense cocling.

b)        Compute out.piit ol'`circuit:

•      Input:11)

•    Gates:J7iz
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