Assignment 2 [PHY202 (solutions)]

1. Mass of electron, proton, neutron and dust particle are as,

(a)

and

M, = 9.1x103kg
M, = 1.67x 10 *kg
M, = 1.67x10 kg
My, ~ 10 kg

Velocity of the dust particle vy ~ 10~3m/sec. Its deBroglie wave-
length

h h 6.626 x 1034
A = — = = ~ 107 %m.
dust p Mgy 10-5x 103 o

The neutron is at room temperture, we get

2
D kpT ~ 1.4 x 10723 x 300Jule ~ 10~20Jule.

2m
Momentum of the thermal neutron p ~ 10723Jule sec/m. de
Broglie wavelength A, = % ~ 1071%m.

Notice that Agyst is very small compared to the physical size of a
dust particle (~ 1075). But A, is ~ 10° larger than the size of a
neutron (~ 10~%m).
So, scattering of thermal neutron will have Quantum effect, com-
pared to that of dust.
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Do similar computation as earlier. We get
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Finally,
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Using similar trick, we find
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3. Schrodinger equation



So,
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=0. (% is localised in space time, it must vanish at the boundary.)
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So,
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It is a Gaussian function of width 2y/e. In the limit ¢ — 0, this
function vanishes everywhere except x = 0, where it is diverging.
Thus in the limit € — 0, §.(x) is a delta function.
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6. Heisenberg uncertainity principle,

Ap = ~ 107" Jule sec/m (3)

2Ax

Compared to thermal neutron, it is 10® times larger.



7. Minimum momentum

h 10734
2Ar  2x5x107°

Ap = Jule sec/m ~ 10728 Jule sec/m. (4)

So, energy~ % ~ 107°2 Jule.



