Tutorial 2 - Part 1 Solution
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1. Calculate the wavelength of the matter waves associated with the following:

(a) A 2000 kg car moving with a speed of 100 km/h.
(b) A 0.28 kg cricket ball moving with a speed of 40 m/s.

(c¢) An electron moving with a speed of 107 m/s. = %X\og

—
Compare in each case the result with the respective dimension of the object. In which

case will it be possible to observe the wave nature.
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@ 3. Calculate the de-Broglie wavelength (in nm) for a photon, an electron and a neutron each

with an energy of 5 keV (for electron and neutron, the energy refers to non-relativistic

h

—_— .
kinetic energy). Take m, = 500 keV /c? and m,, = 1000 MeV /c.
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@ 4. *Thermal kinetic energy of a hydrogen atom is ~ kT and the radius is ~ r; (= 0.53 A,
radius of the n = 1 Bohr orbit). Find the temperature at which its de Broglie wavelength

has a value of 2r;. Take the mass of the hydrogen atom to be that of a proton.
P—

34

Sot” }\dw- A = \'ow\s“; 6 63X \&

i?.x (ane?! ky) (E)

R.T
-19 = AN
P -Ye — N % \o J = »RBT N

- _ é’éE\X \o
(06 2 X616

23
L xisd x §ronaxle

8 31y

T- @.qgix& kK= 835K



