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) MALPRACTICE
4 KEEPING MOBILE PHONE/ANY ELECTRONIC GADGETS, EVEN IN ‘OFF’ POSITION IS TREATED AS EXAM
*  DON'T WRITE ANYTHING ON THE QUESTION PAPER
| COs | CO Statements
€01 | Identify limitations of classical physics through experimental observations : .
. CO2 | Apply matrix algebra and Dirac notation for the understanding of quantum mechanical proble
i‘ | Involving linear operators, eigenvalues and eigenvectors. e
| CO3 | Solve the particle in 1-D and 3-D potential box problem using the principles of quantum I"I"IE:E amci
CO4 | Apply fundamental concepts of quantum states and operators to understand the prln_EII'JIEE o

} | quantum computing.
BL — Blooms Taxonomy Level (1 — Remember, 2 — Understand, 3 - Apply, 4 — Analyse, 5 — Evaluate, 6= Create)

Answer ALL Questions

(10 X 10 = 100 Marks)
col BL2

Explain with a neat diagram of the Stern-Gerlach experimental setup. List down the

1.
observations and interpret the results.
col1 B3
2. a) Find the de Broglie wavelength of (i) a 46 g golf ball with a velocity of 30 m/s, and
(ii) an electron with velocity of 107 m/s.
b) X-rays of wavelength 10 pm are scattered from target. Find the maximum
wavelength of the scattered X-rays and the maximum kinetic energy of the recoil
electrons.
: coz BL3
3. Find the results of the following commutators and interpret the results.
a) [%,Px.
b} [-f.- ﬁy-
2-
A ﬁI
c) px" m
2
Px_ 4 P(x
d) [2,5%+ V(x)
2 ' ' i endent Schrodinger co2 B3
a Erom the time-dependent Schrodinger equation, derive the time-indep
‘ gt : : —iwyt } ? Interpret the result.
: —iwyt 2t 3 stationary stater INterp
s Y(x,t) = sin(x)e it 4 sin(2x)e iy e e
] (=
5. Find the square of the expectation value o P
perator ((fz)) for the given wavefunction

of square of position O
e (® efrom, find the difference

expectati _
1 ipx—IEt where —L = X < L. Ther

Y(x,t =ﬁex‘p( R )

between the two.
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FDr = partiC,E
eigenfunction

Confined in an infinite potential well of length L, :ﬂ.m } ng
ANd eigenvalue starting from the time-indepen a
€qQuation
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830 box o
the energy of the second excited state for a pltﬂdi itk
L'X L x L. Comment on the degeneracy for the se €

®) Explain quantum tun
Write dow
Bell States

neling using a neat diagram. _—
erate the
N the four forms of Bell states. Construct quantum circuits to gen

>how that the Pauli matrices g, 0, o, have eigenvalues of unit modulus. Also

that their trace is equal to sum of eigenvalues and their determinant is equal to thi |
Product of the eigenvalues.

(OR]
2 2—i 1+2i
Check if the following matrix ( 2+ 1 | )
1-=21 =i 2
| i_.s'.,._Hermttian’ unitary and idempotent. Find their eigenvalues.

of Pauli % _
ISCUSs Bloch sphere representation of a single qubit. Explain the action |
perators on the state |1) in the Bloch sphere representation.

[OR]

bit gates
Discuss the actions of Pauli and Hadamard gates. Prove that single qubit gat
’not produce entanglement.
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