
Problem Set #4

Physics 211

26 August 2021

The following problems come from Fundamentals of Physics, 11th Edition (2018), by Jearl Walker
(Halliday & Resnick).

• Problem 19-24 on page 578 ⇒ (10 points) Keep in mind that for the rms speed, only the
translational degrees of freedom matter.

• Problem 19-44 on pages 579-580 ⇒ (10 points) Be sure to use the correct number of degrees
of freedom for a diatomic gas.

• Problem 19-62 on pages 580-581 ⇒ (15 points) Derive a general expression for the work
performed by an ideal gas during an adiabatic change in volume. Plug numbers in after
obtaining a nice, general expression for work. After finding the work, determine the gas’s
final volume.

• Problem 19-86 on page 582 ⇒ (50 points) Imagine yourself working as an industrial engineer
in this problem. After you have finished with what the textbook asks you to do, please do
the additional tasks itemized below.

– Explain why parts (c) and (f) of this problem are silly and lead to a quantity that is not
useful.

– For the first process, make a nice computer plot showing the work done by the gas and
the heat flow into the gas as functions of time. Show also on the same plot the change
in internal energy as a function of time. Use kJ as the energy unit and hr as the time
unit.

– Create a high-quality computer plot that shows a PV diagram containing both processes.
Use arrows to indicate the direction each process takes, and be sure to clearly label each
process so there is no confusion as to which curve corresponds to which process.

Turn in all of your computer code, not just the graphs you create.

Due date: 2 September 2021 (beginning of class)


