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Figure 1.3. Data from a student experiment measuring the pressure of a fixed
volume of gas at various temperatures (using the bulb apparatus shown in Fig-
ure 1.2). The three data sets are for three different amounts of gas (air) in the bulb.
Regardless of the amount of gas, the pressure is a linear function of temperature
that extrapolates to zero at approximately −280◦C. (More precise measurements
show that the zero-point does depend slightly on the amount of gas, but has a
well-defined limit of −273.15◦C as the density of the gas goes to zero.)

to convert temperatures to kelvins before plugging them into any formula. (Celsius
is ok, though, when you’re talking about the difference between two temperatures.)

Problem 1.1. The Fahrenheit temperature scale is defined so that ice melts at
32◦F and water boils at 212◦F.

(a) Derive the formulas for converting from Fahrenheit to Celsius and back.

(b) What is absolute zero on the Fahrenheit scale?

Problem 1.2. The Rankine temperature scale (abbreviated ◦R) uses the same
size degrees as Fahrenheit, but measured up from absolute zero like kelvin (so
Rankine is to Fahrenheit as kelvin is to Celsius). Find the conversion formula
between Rankine and Fahrenheit, and also between Rankine and kelvin. What is
room temperature on the Rankine scale?

Problem 1.3. Determine the kelvin temperature for each of the following:

(a) human body temperature;

(b) the boiling point of water (at the standard pressure of 1 atm);

(c) the coldest day you can remember;

(d) the boiling point of liquid nitrogen (−196◦C);

(e) the melting point of lead (327◦C).

Problem 1.4. Does it ever make sense to say that one object is “twice as hot” as
another? Does it matter whether one is referring to Celsius or kelvin temperatures?
Explain.

Problem 1.5. When you’re sick with a fever and you take your temperature with
a thermometer, approximately what is the relaxation time?


