Tutorial 2 — Questions from Atkins 8" Edition Chapters 2 and 9
Discussion Questions
2.1 Provide mechanical and molecular definitions of work and heat

2.2 Consider the reversible expansion of a perfect gas. Provide a physical interpretation for the fact that
pV" = constant for an adiabatic change, whereas pV = constant for an isothermal change.

2.4 Explain the significance of a physical observable being a state function and compile a list of as many
state functions as you can identify.

9.1 Discuss the physical origin of quantization energy for a particle confined to moving inside a 1

dimensional box or ring.
9.2 Discuss the correspondence principle and provide two examples.

Exercises

2.13a When 3.0 mol 0, is heated at a constant pressure of 3.25atm, its temperature increases from
260K to 285K. Given that the molar heat capacity of O, at constant pressure is 29.4 K*mol?, calculate q,
delta H and delta U.

2.19a When 120 mg of naphthalene C;gHg (s) was burned in a bomb calorimeter the temperature rose
by 3.05K. (1) Calcuiate the calorimeter constant.

9.1a Calculate the energy separations in joules, kilojoules per mole, electronvolts and reciprocal
centimetres between the levels (a) n=2 and n=1 (b) n=6 and n=>5 of an electron in a box of 1.0nm.

9.6a Consider a particle in a cubic box. What is the degeneracy of the level that has an energy three
times that of the lowest level.

9.8a Calculate the zero-point energy of a harmonic oscillator consisting of a particle of mass
2.33 x 10"%kg and force constant 155 N m™.
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