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Problems:

1. Why is the boiling point of water in a high mountain lower than 100 °C ? (5 %)

2. How many degrees of freedom for a diatomic molecule undergoing a temperature ranged 100 k to 800 k? (5 %)

3. Determine the energy consumption as a 10 kg ice was experienced from -200 °C to 200 °C. (5 %)

4. There 4 processes in thermodynamic, Adiabatic, Isothermal, Isochoric, and Isobaric. Please briefly describe distinguishing feature
of these 4 processes. Please calculate the Work and Heat for these 4 processes. (10 %)

5. Briefly describe the (1) Coulomb’s Law and (2) Gauss’s Law, including the formula and physical meaning. (3) What the difference
between the Coulomb’s Law and Gauss’s Law, (5 %)

6. What ae the (1) electric polarization and (2) electric dipole. (3) What is the different between them? (5 %)

7. Whatare (1) Charge, and (2) the basic magnitudes of a proton? (5 %)

8.  For the lightning rod, the sphere shape one easily attract spark, but not for the thinner case. If you are an engineer, how do you
design the lightning rod? Please use the electric field to explain this question. (5 %)

9. Use a simple figure to shortly describe the electric force, electric field, and electric flux. And please describe their physical
meaning. (5 %)

10. llluminate the relationships between the electric potential energy and electric potential according the Coulomb’s Law. (10 %)

11. According to the wet cell in Fig. 1, (a) Please briefly illuminate how the cell work, including who donate the electron, who accept

:

the electron, and what the productis. (5 %) (2) What the ideal battery mean? And why the wel cell is an idedl baltery. (5 %
12. Please see the Fig. 2. If the each battery, capacitor, and resistor have terminal potential & = 1.5 V, capacitance C = 9.0 uF, and
resistance R = 12 Q, respectively. Please use an Equivalent Circuit to instead the Fig. 2. (10%)

13. According to Fig. 3A and 3B, the two conductive plates were connected to batteries with terminal potential £ Then a dielectric

material with the dielectric constant K was inserted between the two plates. However, the battery still connects to plates in Fig.

3A after inserting the dielectric material. But in Fig. 3B, the battery was removed before inserting the dielectric material. (a)
Please briefly discuss why the energy reserved in Fug. 3A is more than that in Fig. 3B. (8 %) (b) There is a typo in this figure, where
is it? (2 %)

14. Please briefly discuss the relationship between conductivity and operation temperature if the materials are conductor,
semiconductor, and insulator. (10%)
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Fig.1. Wet cell Fig. 2. Batteries, capacitors, and resistors form a network. Flg 3.
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