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Exercises:

1. A vehicle of mass 2000 kg is driving along the highway and approaches a 10-m-wide
bridge. What has to be the speed of the vehicle that its wavelength reaches a size that
crossing the bridge acts as driving through a single slit and diffraction occurs? Compare
the results with normal conditions, i.e. normal speed of a car on a highway with 30 m/s.
(6 Points)

2. When light of wavelength λ1 is incident on the cathode of a photoelectric tube, the
maximum kinetic energy of the emitted electrons is 1.8 eV. If the wavelength is reduced
to 1/2λ1, the maximum kinetic energy of the emitted electrons is 5.5 eV. Find the work
function φ of the cathode material. (6 Points)

3. A 100-W incandescent light bulb radiates 2.6 W of visible light uniformly in all directions.
(a) Find the intensity of the light from the bulb at a distance of 1.5 m. (b) If the average
wavelength of the visible light is 650 nm, and counting only those photons in the visible
spectrum, find the number of photons per second that strike a surface that has an area
equal to 1.0 cm2, is oriented so that the line to the bulb is perpendicular to the surface,
and is a distance of 1.5 m from the bulb. (8 Points)

4. An incident photon of energy Ei undergoes Compton scattering at an angle of θ. Show
that the energy Es of the scattered photon is given by
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