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1. (20pts) Please explain the phenomenon ”resonance” in the physics of forced (driven)

oscillations.

2. (20pts) The sound speed of air (treated as an ideal gas) is v = 1/7P/p, where P is the

atomospheric pressure, p is the mass density and v = 1.4 is a dimensionless constant for
a diatomic gas. (a) (10pts) Please show that the expression +/vP/p gives the dimension
(unit) of speed. (b) (10pts) Please estimate the sound speed of air at room condition
(temperature 7=300 K, P = 1 atm = 1.01 x 10° Pa; your numerical answer needs at
least one significant digit (one significant digit is OK) ).

3. (20pts) In a heat-insulated container, n moles of ideal gas of and temperature T sud-

denly undergoes free expansion such that its volume changes from V to 2V. What is
its entropy change? '

4. (20pts) Please explain about Young’s experiment of double-slit interference.

5. (20pts) Consider a RC circuit, where a resistor (of resistance R) and capacitor (of

capacitance C) is connected in series with a constant dc voltage source (of voltage Vp).
(a) (7pts) Please write down the equation of state for this circuit. (b) (6pts) Please
show that g(t) = CVa[l — e )] is an answer of your equation of state, where g
represents the charge on one end of the capacitor. (c) (7pts) Please plot ¢(t) versus

time ¢ (your sketch has to show its qualitative behavior).




