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1. (5%) Body temperature measurement using a medical thermometer relies on the
zeroth law of thermodynamics. Describe how the zeroth law is

applied to thermometers?

2. (5%) How much expansion work is done on the system when
exactly 1 mol of solid ammonium chloridé, NH4Cl, decomposes
completely to yield gaseous ammonia, NH;, and hydrogen
chloride, HCI, at a temperature of 1280 K. Treat the expansion as
irreversible and the gases formed as perfect.

A. -213KJ
B. -39.1KkJ
C. -473KkJ
D. -52.8KkJ

3. (5%) 2 S (gas) + 2 OF: (gas) = SO: (gas) + SF4 (gas)

Calculate the change in enthalpy for the above reaction, given that:

OF: (gas) + H,0 (liquid) = Oz (gas) + 2HF (gas) ArH=-277 kJ
SF4 (gas) -+ 2H,0 (liquida) = SOz (sg) + 4HF (gas) ArH=-828 kJ
S (gas) + O3 (gas) = SOz (gas) ArH=-297 kJ

4. (15%) There are four levels of protein structure.
(1) Describe the primary, secondary and tertiary
structure of a protein. (2) Name two secondary
structures that you notice in the figure, and

explain how they form from atomic-level view.

5. (10%) A sample of B is dissolved in water to produce 100.0 ml of 0.10 M solution.
The pH of the solution is 8.0. Calculate the equilibrium constant, Kb, for this

reaction:

B (aq) + H20 (aq) ¢ BH" (aq) + OH' (aq)
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6. (15%) Please explain what helix dipole is and how helix dipole is forméd.

7. (10%) What is the gross selection rule for Raman Spectroscopy?

8. (10%) According to Boltzmann distribution law, please explain how to calculate the
ratio of molecules in the upper energy states to those in the lower energy states.

9. (15%) The diffusion coefficient for glucose (C¢H1206)
in water is 7.5 x 107'® m? s! at 27°C. The water
viscosity at the temperature is 9 x 10 kg m! s
Please use Stokes-Einstein equation to estimate the
solute radius of glucose by using the Boltzmann’s
constant is 1.38 x 102 m? kg s2 K1, If the density of
glucose is 1.6 g cm™, please estimate the molar mass
of glucose by its size and compare to the true molar

mass.

Stokes-Einstein equation
_ kT
6TULR,

D — diffusion coefficient
- solvent viscosity

R; — solute radius

ks - Boltzmann’s constant
T - temperature (K)

10. (10%) Please write down the Nernst equation and explain how to use the equation

to determine the potential across cell membrane, particularly for a charged molecule.



