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A photon with an energy of 104 eV collides with a stationary electron and is scattered at an angle of θ = 60°. Calculate:
1. The energy difference
2. The difference in wavelength
3. The kinetic energy of the scattered electron
4. The momentum of the scattered electron
5. The direction of the electron after scattering
Exercise 2:
Calculate the wavelength of an electron with an energy of Ec = 1 eV, 100 eV, 1 keV, 100 keV.
Which wave will be diffracted in crystals, knowing that the diffraction relation is:
2dsin(θ/2)=λ.    where d = 2.14 Å.
Exercise 3:
What is the wavelength of an electron with a velocity v = 0.8c?
Exercise 4:
The rest energy of an electron is 0.511 MeV.
Calculate the ratio m/m₀ as a function of kinetic energy. What is the value of this ratio if Ec = 1 MeV?
Exercise 5:
Calculate the wavelength and frequency of a photon with an energy of E = 14 keV.
· To which part of the electromagnetic spectrum does this photon belong?
· Compare its wavelength to the interatomic distance. What is its significance from an optical point of view?
· Determine the potential difference required to accelerate an electron in order to obtain an electron beam with a wavelength of 1 Å. What can be observed with such a wavelength?
· Calculate the wavelength corresponding to thermal neutrons of 0.05 eV. What happens to this wavelength in the case of prompt neutrons of 20 MeV? Conclude.

Exercise 6:
What is the maximum wavelength of radiation emitted by a black body at a temperature of T = 3000 K?
Find the energy density at this frequency.
Exercise 7:
Determine the temperature of the Sun and the energy density radiated at its surface, considering the Sun as a spherical black body with a radius R = 1.7 × 10⁸ m.
The intensity of the Sun's radiation at Earth's surface is I= 1.4 × 10³ W/m².
The distance between the Sun and Earth is ΔR = 1.5 × 10⁸ km.

