
Chapter 11 - The Ideal Gas
I. Characteristics of an “Ideal Gas” 


A. Particles (atoms or molecules) of a gas are far apart - gas mostly 





empty space.


B. Particles are in rapid, random straight-line motion, colliding with each 





other and the walls of the container.



C. No attractive forces between particles of a gas.

D. Particles are infinitesimally small (have no volume, occupy no space).

E. Collisions are “elastic” – no energy gained or lost overall when particles



collide. Average kinetic energy (energy of motion) stays the same



in a gas sample at a constant temperature. As T>, KE>. 

F. Ideal gases will never condense to liquids or solids, no matter how low


the temperature or how high the pressure.


G. “Ideal Gases” don’t really exist!!.  Real gases at high temperature and 




low pressure behave like ideal gases.

II. Review of Characteristics of Liquids and Solids

A. Liquids      



1.  Particles are touching.



2.  Motion is restricted due to more frequent collisions.



3.  Attractive forces between particles hold the volume but allow fluidity.



4.  Formed by < temp and/or > pressure on a gas - condensation.


B. Solids




1.  Particles are closely packed.



2.  Motion is limited to vibration about fixed positions.



3.  Attractive forces hold position and shape of solid.



4.  Formed by < temp and/or > pressure on a liquid – freezing.


III. Four Variables That Can Describe Any Gas. 

A. n – the number of moles of gas in the sample.


B. V – the volume the gas sample occupies, always equal to the volume of the container. 


A piston (p.393) allows the volume of a container to increase or decrease. 


C. T – temperature of the gas sample, always expressed in Kelvin. K = ◦C + 273.15.

D. P – Pressure of the gas.


1. Due to collisions of gas particles with the walls of the container.


2. Defined as force per unit area.


3. Units are lbs / in2, mm Hg, cm Hg, inches Hg, atmospheres.



4. Conversions between pressure units.

E.  STP - Standard Temperature and Pressure: 0˚ C (273 K) and 1 atm, 760mm.
IV. Atmospheric Pressure and the Barometer.


A. Air is a mixture of gases – 78% N2 and 21% O2gases and 1% Ar and other trace gases. 

B. Air exerts a pressure on all surfaces – atmospheric pressure.


C. Demos – collapsing can, egg and Erlenmeyer – show effect of atmospheric pressure. 


D. Barometer – atmospheric pressure supports a column of mercury.

V. How do changes in Volume, Temperature, and Number of Moles of Gas affect Gas Pressure?

A. Increase the volume of the container holding the gas:



1. Are there more collisions per sq inch of container wall or fewer?



2. Does the gas pressure increase or decrease?


B. Increase the temperature of a gas sample.



1. What happens to the gas particles?



2. Are there more or fewer collisions with the walls of the container per second?



3. Does the gas pressure increase or decrease?

C. Put more moles of gas in the container.



1. Are there more or fewer collisions with the walls of the container?



2. Does the pressure of the gas increase or decrease?
VI. The Ideal Gas Law

A. P is proportional to 1/V. P is proportional to T and to n. P is proportional to nT/V. 


P = constant x nT/V. 


B. R is the “gas constant.”  

C. P = R x nT/V or PV = nRT. Be able to rearrange this equation to solve for P, V, T, or n.

D. R = 0.0821 L-Atm / mole-K

E. Caution! To make this equation work, units for V, P, and T must match the units in R.


F. Do Practice Problems on p. 405 and WorkPatch on p. 409.
VII. Initial – Condition,  Final - Condition problems.

A. Use this formula:  PiVi = PfVf


                    niTi    nfTf

B. Cross out all terms that do not change from the initial to final condition.


C. Rearrarge to solve for the desired variable.


D. Plug in the values and calculate your answer.
VIII. Avogadro’s Hypothesis :  
A. Equal volumes of gases at the same temp. and pressure contain the same 

     number of gas particles.


B.  Molar volume of a gas: one mole of any gas at STP occupies 22.4 L.


      (Molar mass of a gas: the mass of a mole of gas depends on the gas!)


