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.- (@)The surface temperature of the sun is about 5500°C. Assuming that the sun

radiates like an ideal blackbody, at what wavelength does the peak of the solar
spectrum occurs? (b) The human body temperature is about 39°C. Assuming that
the human body radiates like an ideal blackbody, at what wavelength does the peak
of the solar spectrum occurs? The wavelength is in the ultraviolet, visible or infrared
region? (20 %) (Wien’s displacement law: 1, T = 2.898 % 10™3m k)

. The wavelengths of visible light range from 400nm to about 700nm. (a) What is the

range of Photon energies (in eV) in Vis‘ible‘light‘? (b) A typical FM radio station’s
broadcast frequency is 104.9MHz. What is the energy of an FM photon of that
frequency? (20 %) (Planck’s constant h = 6.626 X 10734] - 5)

. -Calculate the wavelength of the H; spectral line is emitted in the transition from

ni=>5 to n=2. (10%) ( Rydberg constant, R = 1.097 X 107m™1)

. For an atom having two valence electrons, one in the 4p and the other in the 4d state.

Using the LS coupling scheme, list all the possible atomic states and plot their
relative energies. (10%)

. Consider that a particle with mass m is constrained inside a cubic box with the

length L along the X, y, and z axes. Calculate the energy and de Broglie wavelength
of the second excited state. (10%)

. For a particle with mass m in simple harmonic motion, where the potential energy

is V(x) = k(x — x4)?/2, calculate the uncertainty value AXAp at the first excited
state. (10%)

. In the Rutherford scattering, a charge particle of mass m, charge Zje, and speed vy

is incident on the target nucleus of charge Zze, the impact factor b is the closest
distance of approach between the beam particle and the nucleus if the projectile

continues in a straight line
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where € is the scattering angle. If =90 degree, what is the distance of the closest
approach of the projectile to the target nucleus? Express in unit of 5. (10%)

. If confining an electron gas in a square region of length L on each side, what is the

density of states (per unit area) for the gas of electrons with mass m? And if there

are N electrons in the gas, what is the Fermi energy at T=0 K? (10%)
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