Chapter 18: Thermal Properties of Matter

Group Members:

1. Ideal Gas Law
In an automobile engine, a mixture of air/gasoline is being compressed before ignition.

Assuming the initial temperature of the air/gasoline mixture in the engine is 7, =25.0°C,

find the final temperature of the air/gasoline mixture if the engine compression ratio is
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Chapter 18: Thermal Properties of Matter

2. Molecular Properties of Matter

a. How many moles are in a 1.00kg bottle of water? The molar mass of water is

18.0g/mol .
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b. How many molecules?

(The Avogadro’s number is N, = 6.022x10” molecules / mol )
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3. Kinetic Theory of an Ideal Gas

a. The surface of the sun has a temperature of about 5800K and consists of largely

of hydrogen atoms. Find the rms speed v, of a hydrogen atom at the surface of

the sun. (The mass of a single hydrogen atom is 1.67x107* kg and the Boltzmann

constant is k =1.38x107 J/K ) p rome Lo Td vel
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b. Assuming that the atmosphere of the Earth composes mainly of nitrogen

molecules (N, ) and we are near the surface of the Earth where the temperature is

about 25°C(298K), what is the rms speed of a nitrogen molecule. (The

molecular mass of a nitrogen molecule is 2.80x10°kg .) l . | '
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Chapter 18: Thermal Properties of Matter

c. Treating the nitrogen gas ( N, ) as an ideal diatomic gas, what is the molar heat

capacity C, of the nitrogen gas?
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d. Now you replace the nitrogen gas ( N, ) with an argon gas (4r). Treating it as an
ideal monatomic gas, what is then its molar heat capacity C, ?
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