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Exercise No. 1:
The main colours constituting the visible part of the electromagnetic spectrum are given, along with their corresponding frequency range. Deduce the wavelength range in nm and the energy range in eV.
[image: ]
· Ultraviolet light spans a range from 400 nm to 12 nm. Calculate the maximum frequency and energy of UV radiation.
· Given that the ionization energies of atoms (C, H, O, and N) are respectively (11.24 eV, 13.54 eV, 13.57 eV, and 14.24 eV), explain why prolonged exposure to UV radiation is dangerous.
Exercise No. 2:
1. Find the surface temperature of the Sun, Polaris, and Sirius, knowing that their spectra exhibit a maximum at wavelengths of 0.55 µm, 0.35 µm, and 0.29 µm, respectively.
2. Assuming that the Earth and the Sun radiate as black bodies, determine the Earth's temperature in terms of the Sun's temperature, the Sun’s radius, and the Earth-Sun distance.(RS=7.108m, DTS=150.106km).
Exercise No. 3:
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)The figure below represents the variation of the current intensity III as a function of the potential difference V at the edge of the bulb in Lennard-Jones' experimental setup.
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1. What do the values I0​, Is​, and V0​ represent in this curve?
2. By writing the conservation of the total mechanical energy of the electron emitted from the photocathode, derive the relation between V0and the kinetic energy of the electron at its emission.
3. The following table gives the relationship between V0​ and the frequency ν of the radiation incident on the photocathode.
	𝑉0(𝑉𝑜𝑙𝑡)
	1,141
	3,212
	5,283
	7,353

	ߥ(1015𝐻𝑧)
	1
	1,5
	2
	2,5


4. Plot V0as a function of ν using the given scale:
1 volt → 1 cm0.2×1015 Hz → 1 cm
5. Considering that the incident radiation consists of photons with energy E=hν, justify theoretically the slope of the previous curve and compare the theoretical value with the value obtained from the graph.
6. For what frequency νthreshold​ does the potential V0​ become zero? (Provide the numerical value.)
7. What does this frequency represent?
8. Explain why the existence of the frequency νthreshold contradicts classical electromagnetic theory.
Exercise No. 4:
A vacuum photoelectric cell is illuminated with monochromatic light, where each photon carries an energy of 2.75 eV.
1. Calculate the wavelength of this light.
2. Calculate the expulsion velocity of an electron from the cathode metal, knowing that the work function is 2.25 eV.
To increase this velocity, should one change the wavelength of the incident light or the light power? Justify your answer.
Exercise No. 5:
A homogeneous X-ray beam with a wavelength of Å falls on a carbon crystal. Observations show that X-rays are scattered in all directions, with different wavelengths. Assume that the electrons in the crystal are at rest relative to the photons.
· Show that an X-ray photon cannot transfer more than 40.2 keV to electrons in the crystal.
· What is the wavelength of X-rays scattered at 45°?
· What is the energy of recoil electrons in this case?

Exercise No. 6:The Spectral Energy Density of Blackbody Radiation



Find the expression for the energy density as a function of wavelength λ.
  Determine the expression for the total energy density.
  Find the position of the maximum at constant temperature and represent the result graphically.
  Derive Wien's displacement law.
Exercise No. 7:
[bookmark: _GoBack]High-energy photons are directed at a material block. The goal is to establish the relativistic theory of the observed scattering, assuming that the electrons in the material are weakly bound.
1. Write the equations for the conservation of energy and momentum, assuming that the electrons are initially at rest before the collision.
2. Determine the variation in wavelength in the form Δλ=λc .f(θ), where θis the scattering angle of the photons.
3. Show that the Compton wavelength λc​ corresponds to photons whose energy equals the rest energy of electrons.
4. Calculate the kinetic energy of the electrons after the collision, as a function of their ejection angle ϕ\phiϕ and the energy of the incident photons.
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