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1. (30%) Explain the formulas and phenomena of total internal reflection, reflection, and interface
reflection: Total internal reflection: (10%), Reflection: (10%), Interface reflection: (10%).

2. (10%) Explanation of the conditions for total internal reflection.

3. (10%) The ratio of the focal length of a camera lens to the size of the aperture diameter is called the f-
number (also known as f-number or focal ratio). The focal length of the lens of a digital camera lens is
fixed at 50 mm. When the f-number is set to 2, the correct exposure time for the best photo is 1/100
second. If the f-number is set to 4, the best exposure time. How many seconds should the time be ?
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4. (10%) Use Bohr’s theory to determine the magnetic moment of an electron moving on the nth orbit of a

hydrogen atom. Show that the ratio of the magnetic moment to the angular momentum is constant for orbits.

5. (30%) In the spectrum of the sodium atom, the spectral lines D; and D; are due to transitions from the first
two excited states 2P1/2 and 2P3/, to the ground state 2515 , respectively.
(a) Draw an energy level diagram and indicate the Zeeman energy shifts if the atom is in a weak magnetic
f field. (10%)
(b) Indicate the allowed transitions between the Zeeman shifted energy levels between these two states.
(10%)
(c) Express the Zeeman energy shifts of the D; lines in terms of fundamental constants. (10%)

6. (10%) A molecule consists of two elements A and B with a bond length L. The masses of A and B are m,
and m;,, respectively. Find the energy and angular velocity of the molecule when it is in its lowest

rotational state.




