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Q1

Q2

Q3

(a)

(b)

(©

(d)

Define the time-independent Schrodinger equation.

(3 marks)
Find ¥(x) such that the Schrodinger equation is satisfied using
—iEt
wix,t)=A(x—x>)e
(7 marks)

Determine the probability that a particle is located in the region of a<x<b.
(3 marks)

Find 4 such that y(x) = Ae~*=%)" ig normalized. The constant A and x, are real.
(7 marks)

A beam of particles coming from x =—oo meets a potential barrier described by V(x) =V,
where ¥ is a positive constant, at x = 0. There are two regions in this potential barrier which
are region I at x < 0and region II atx > 0. Consider the incident beam of particles to have

energy E>V.
(a) Find the transmission and reflection coefficients for this potential.
(15 marks)
(b) What is Scanning Tunneling Microscope (STM)?
(5 marks)
2 0
(a) Given ‘1//>= 3|, ]¢>= -21.
-2 1
GO Find |p), |8)", (w]g) and (o).
(6 marks)
(i)  What is your conclusion in Q3(a)(i) and its relation with Hermitian matrix?
(2 marks)
(b) Explain the Hermitian equation in terms of eigenvalue and eigenfunction.
(4 marks)
1
(©) In describing photon polarization at 45° angle, how do you get \/> = {ﬁ} given that

V2

9=y e 1=}

(8 marks)
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Q4

Q5

(a)

(b)

(©

(a)

(b)

(©

Transform the harmonic oscillator in classical physics into quantum physics.

(5 marks)

Given that the position and the momentum operators are defined as

a= |22 x+-2 | and a* = MmO} P | Show that the harmonic oscillator
2h mao 2h mao

Hamiltonian can be written in the form of H = hw(a*a + %)

(8 marks)

From Q4(b), derive the energy eigenstate.
(7 marks)

State THREE (3) of the postulates in quantum physics. Write in brief statements.
(4 marks)

Consider the orbital angular momentum. A system with / =1 is in the state
1 1 1
=—|)=—=|0)+—=|-1).
w) =) -210)+31-1)
Calculate <Ly>.

(8marks)
o Ul = 1+i 1
A spin — isin the state |y ) = —=|+)+—=|—)-
2 )=S0
(1) If spin is measured in the z—direction, what are the probabilities of finding
h
+—?
2
(3 marks)
(ii) If spin is measured in the x —direction, what are the probabilities of finding
spin-up?
(3 marks)
(ili)  Calculate (S,).
(2 marks)
-END OF QUESTIONS -
3
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