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2.     The paper has  two  sections.  Section A  is  compulsory.  Each question is  of 5

marks.

3.     Attempt any four questions from Section 8. Each question is of 15 marks.

Section A

i       a)        Explain the significanceofHei.mitianoperatoi.s in quantllm mechanics.      5

b)       Differentiate between put.e states and mixed states.

c)        State the no-cloning theorelii and prove it mathematically.

d)       Given,

Idyl ,.-- (10 -2, -: (--i + )
Find  fhc composite state  ltry]}®lrty7.}.

•      W].ite the result on the computatioiial basis.

P.T.O.



7807

2a)
b)

3a)

4a)
b)

6a)
b)

2

Explain the quantum cii.cuit model with a diagram.

Explain how schr6dinger's equation governs time evolution ofa Closed     5
System.

Section 8

Explain probabilistic vs quantum algorithms in detail.
ExplainthePhaseGate.Howisitdifferentfi.omPauli-YandPauli-Z
Gates.

Checl( whethei-the t`ollowing composite stale is noi.malized:

rty,  -+(1  111 )

What is a Controlled-NOT Gate? Draw its diagram.

Given:

\/'Z

Apply CNOT.

What ai.e Be]] States.? Generate the bell states using quaiitum gates
Explain the difference between classical bits and qubits. How do we
visualize a qubit?

I

What is the role of quantum gates in acircuit? What. is the significance      7
of reversibility in quantum circuits?
Explain interference and their different types with respect to probability    8
ampl.itudes.

Explain the Deutsch-Jozsa algorithm stepnby~step with equations..           7
E*plain the working of the controlled-Z gate with tlie trutll table. What     8
is. the output. when a CZ gate is applied to,I 11)?

7      a)        Howdoesteleportationhelpinquantumcomputing`.'Givereal-world          7
applications of quantum teleportation.

b)        Compute iiinerproduct:

(Sltry)

where:

dy, -+(,o,  + ,1 ,,,, dy, -+(,0, -,1,,

(200)


