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Time: 1Hour] [Max. Marks: 30
I nstructions to the gandidates:
1) SolvequestiensQ.lor Q.2,Q.30or Q.4. -
2)  Neatdiagiams must be drawn wherever necessary. )
3) Figuresiotheright indicate full marks. &
0y
4)  Asstme suitable data if necessary. Z g
f)\//'
Q1) a) v;Discuss single qubit gates in quanium combutation, and how do they
operate on qubits? D) [5]
o N
o &
b) Describe Qubit copying citguitingetail. [9]
X
: o/ . :
c) Explaintensor produ‘ct of tvxo vector spaces, and how isit used in quantum
mechanics? : (9]
(
OR

Q2) @ Discuss Quantum circuits, and how are they used.fo manipubate qubits?

[5]

b) - Explain Bell states, and their importagice,in quantum information
processing. [9]

P.T.O.



c) Consider the vectorsin Hilbert spaces; [9]
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Evduate: i) (rmer pfoduct of two real vectors <a ,b>

i) ~~"Norsvija|
Q3) @ Explain Time-Evolution of aClosed Quantum Systemin detail. [9]
r C
b) DesCribetheUniversa setsof quantum gatesand iP§ fﬁlportancei nquantum
corpputing. N [9]
@)y ' 3)
c) " Explainindetail Quantum Fourier’T)ransfo'rm Isused in phase estimation.
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Q4) &  Explain Mixed States é(nd General Quantum Operations. [5]
(
b) DiscussQuantum entanglement in detail. o]
c) Describe General application of Quantum Fourier Transform. [9]
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