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"-"'-'ﬂ;: time-dependent E&Hmdtngu "ﬁ“‘ equation. and define its components. :li"th;:t 15?111:
Eﬂlrcﬂisﬂ of the tlm!-dq:mdﬂ:t Schrodinger wave nquiﬂml in quantum m 1cs

-,I wave is defined as 1(x, t) = A sin (kx — wt + ¢), where k is the wave number, ® 1S
sular frequency and ¢ is a phase constant, and the wave 1s moving in the positive x—
1. Then show that the given wave is not a valid solution to the time-dependent Schrodinger
cquation. (1 +2 + 1 + 6 marks)
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)} Apply the quantum theory of light to explain the Compton effect. Evaluate if the visible
light rays can show the Compton effect. Support your answer with a valid reason. (3 +
{ 2 marks)

b) A certain excited state of a hydrogen atom is known to have a lifetime of 2.5 x 107**
Then, calculate the minimum error with which the energy of the excited state can be
measured. (5 marks)
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An electron of mass, m, is huund within a potential well with the given potential of;

1:: =
V() ={ 0, 0<x<3
00, Elsewhere

| Evaluate the energy, wave function, and probability density of the electron confined in this one-
| dimens nal potential box. Plot the electron's corresponding Energy, Wave-function, and
Proba Blstnbutmn inside the potential well for its 3™ excitation state. (7 + 3 marks)
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g;plam the construction, working principle, mode of operations, and two

af the Scanning Tunnelling Microscope. (5 Marks)
n de the nucleus can be seen as a pamcle bound inside a 3D potential box.

ase, if the cubical box size is 107** m, then compute the minimum energy
icleon wgﬁnﬂd to the nucleus. (Given that the mass of the nucleon is =

10




