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3rd Evening Exam
Not what I had hoped for

A chance to redeem some points

Wed, Dec 10
In class quiz (15 min)

5 of the hardest questions from the 
3rd Evening Exam

Can earn up to 20% of the points 
you missed.

Go back over what you missed. 
Understand the questions!!



Energy- Recap
Kinetic:

Potential:

Mechanical – moving car
Thermal – moving molecules
Electrical – moving charge
Sound – moving waves of gas compression and expansion

Gravitational – the eraser
Chemical – gasoline
Electrostatic – +..- attraction (static E)

1 cal (calorie) = 4.184 J (joules)

1 Cal (Dietary Calorie) = 1000 cal (calorie)
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Fig. 5-3, p. 211

Temperature reflects molecular kinetic energy
(thermal)

Molecules moving slowly

Molecules moving faster



The absolute temperature scale
(Kelvin)

What’s special about Kelvin?

1) He copyrighted the name
2) The scale reflects molecular motion 

(0=no motion)
3) Larger numbers reflect better precision

€ 

TK = TC + 273

€ 

TC =
5
9
TF − 32( )
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The Ideal Gas Law

€ 

P ∝ 1
V

Boyle’s law  (ca 1650)

€ 

V ∝T Charles’ Law (1787)

General Gas Law€ 

PV = nRT

€ 

P1V1 = P2V2

€ 

P1V1
T1

=
P2V2
T2

€ 

V ∝ n Avogadro’s Hypothesis (ca 1830)



The Ideal Gas Law

€ 

PV = nRT



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT

€ 

MolarMass = M =
m
n



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT

€ 

MolarMass = M =
m
n

€ 

n =
m
M



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT

€ 

MolarMass = M =
m
n

€ 

n =
m
M

€ 

PV =
m
M
RT



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT

€ 

MolarMass = M =
m
n

€ 

n =
m
M

€ 

PV =
m
M
RT

€ 

P =
m
V
RT
M

= d RT
M



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT

€ 

MolarMass = M =
m
n

€ 

n =
m
M

€ 

PV =
m
M
RT

€ 

P =
m
V
RT
M

= d RT
M

€ 

d =
PM
RT



The Ideal Gas Law

€ 

density =
m
V

€ 

PV = nRT

€ 

MolarMass = M =
m
n

€ 

n =
m
M

€ 

PV =
m
M
RT

€ 

P =
m
V
RT
M

= d RT
M

€ 

d =
PM
RT

The density of an ideal gas is 
proportional to its molar mass



The Ideal Gas Law

€ 

PV = nRT

€ 

d =
PM
RT

The density of an ideal gas is 
proportional to its molar mass

M (He) = 4.0 g mol-1



The Ideal Gas Law

€ 

PV = nRT

€ 

d =
PM
RT

The density of an ideal gas is 
proportional to its molar mass

M (He) = 4.0 g mol-1

M (N2) = 28 g mol-1

M (O2) = 30 g mol-1

M (CO2) = 42 g mol-1

M (Ar) = 40 g mol-1

M (Xe) = 131 g mol-1
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Ideal Gases

What is “ideal” about ideal gases?

What assumption is being made to make them “ideal”?

No intermolecular interactions – pure billiard balls

Mostly OK for the nonpolar gases we’ve listed

Can liquids be “ideal” in the same way?

Relative to “kT”


