TOPIC

STATES (PHASES) OF MATTER

1.1 How do we use particle models to show differences in solids, liquids, and gases?

Take a look at the world around you, even just in this classroom. You will find that there are many substances in the
room, but not all are in the same state of matter. State (aka phase) of matter is a physical property that can be used to
describe any element, compound, or mixture at a particular temperature and pressure.
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TOPIC DENSITY

1.2 How can we mathematically represent “closeness” of particles?

The key difference between solids, liquids, and gases is just how far apart the individual particles are.
Wouldn't it be great if we had some kind of scale to describe just how close particles were? Oh, you know

chemistry has that.
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At STP, King Joffrey has a crown that weighs 1060 g. When tested, it displaced 430 mL of water. According to
Reference Table S, is this crown made of gold? Explain in terms of density.
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How many grams of copper are needed to fill a 10 cm? container at STP?
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TOPIC
1.3

KINETIC MOLECULAR THEORY

What is it about gases that allows them to be compressible and expandable?

Gases have three characteristic properties: they are easy to compress, they expand to fill their containers, and they
occupy far more space than the liquids or solids from which they form. Think about solids and liquids for a moment...can
they do that?

The best way to understand the cool, unique properties
of gases is to model their behavior. We will use an
online simulator to help visualize what goesonin a
gaseous substance under varying conditions of volume,
temperature, and pressure. Before we get to that, you
need to understand the tenants of the kinetic
molecular theory.
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KINVETIC MOLECULAR THEQORY (KMT)
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TOPIC

ATMOSPHERIC PRESSURE

14 What happens when gas particles collide into one another and other objects?

What is atmospheric{pressure?
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How is it measured?

Atmospheric Pressure is usually measured using either a
mercury barometer or an aneroid barometer (one that

Vacuum
 E— 2 looks like a little clock; you may have seen one like this on
; 4 someone’s wall).
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TOPIC GAS LAWS . A )
1.5 What are the relationships between volume, temperature, and pressure?
Law Gay-Lussac’s Boyle’s Charles’
Relationship fl(b T) P T Pfc-’ \/\L ) ] /'\ ﬁ'C’ T wl/ ) \/ ‘I/
(as ¥ R CRENNED (as T, v 1)
& iveet A,
g indirect _
F dired]
Graph
P P ’
i Vv T
h\ LJY\U T (auses r‘dc)() Vf ( CLUSCS 2AS T /}\ : Pﬂ”hi—‘(
Explanation ngr‘h(,lé SR particles o metion T, ¢
(iﬂ terms Of '\’D oCccwr m oY & » @ % PC\.V\ g ion ol (UFS
particle 'Fra c‘\.'__,t_,&,ﬂ"“‘ p‘) ..ffuxd (leidﬁ more
collisions) _ ) = J le
w ‘% L) y'ec\_"'-\)_f ’{;‘,/76 6}_,L-‘€J'\+ 1 j ﬁ as T | PKU_hLL’
" ot T
rece AL O \b
(omhrachon pecwrs
T
Picture
1 \‘ W
L\/ | L_,’
i \l“l

15



TOPIC THE MATH OF GASES
1.6 What formulas and unit conversions are you responsible for?

Unit Conversions

Pressure
There are many units that are commonly used to describe pressure, the two that you need to know for

o Atmospheres {atm)
kiloPascals (kPa)

e Regents are:

REFERENCE
TABLES
Table A

Temperature
While in our everyday lives we are most familiar with using the Fahrenheit scale, in chemistry we will be exclusively

using these two units for temperature:
o Celsius
o Kelvin
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Formulas

REFERENCE PV, b3 P = pressure
TABLES (:()lnbi"(’-d Gaﬁ Lil\"’ T ax T e V= VOIUIHE‘
Table T 1 2 T = temperature

Anytime you use the combined gas law you must follow these three “rules:”
» Temperature MUSTBEin _JA 7|V N
> Pressure has to be in the SCUM{__ LN 113
> Volume hasto beinthe 3L LN R

Practice Problems

1) A gas takes up a volume of 17 liters, exerts a pressure of 200 kPa, and has a temperature of 200 K. If I raise the
temperature to 400 K and lower the pressure to 50 kPa, what is the new volume of the gas?
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2) A gas that has a volume of 28 liters, a temperature of 45°C, and an unknown pressure has its volume increased

to 34 liters and its temperature remains constant. If | measure the pressure after the change to be 2.0 atm,
what was the original pressure of the gas?
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3) A gas has a temperature of 14°C, and a volume of 4.5 liters. If the temperature is raised to 29°C and the
pressure is not changed, what is the new volume of the gas?
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TOPIC AVOGADROQO’S HYPOTHESIS & IDEAL GAS CONDITIONS
1.7 Under what conditions do gases behave most ideally (most like a gas)?

Avogadro’s Hypothesis

298 K 298 K 298 K
1 atm 1atm 1atm
1.5 Liters 1.5 Liters 1.5 Liters

1.) Analyze the balloons above. Each balloon is at 298 K, 1 atm, and contains a volume of gas that takes up 1.5 liters of
space. The only difference is the type of gas contained within each balloon. Which of the following is TRUE
regarding the number of molecules contained within the balloons?

a. The balloon containing the CO; (g) has the greatest number of molecules, H; (g) next, Ne (g) least.
b. The balloon containing the Ne (g) has the greatest number of molecules, Hz (g) next, CO; (g) least.
@ All 3 balloons contain the same number of molecules.
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2.) Draw a particle diagram to represent a gas inside this box =

e List as many properties of a gas as you can.
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e Now THINK! What conditions of temperature (high or low) and pressure (high or low) allow gases to behave
MOST like a gas wants to behave? Explain why!
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e What conditions of temperature (high or low) and pressure (high or low) allow gases to behave LEAST like a
gas wants to behave? Explain why!
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Topic L~ VAPOR PRESSURE

1.8 What is vapor pressure and what can it tell us about a substance’s particle attrations?

According to the \_in< L o\ car ‘"“lf"»"“ﬂ both the particles in gases and the particles in liquids have kinetic

energy. This allows particles in gases and liquids to _4={Lw past one another.

The key difference = there are N O attractions between the particles in a gas; but the particles
in a liquid are attracted to each other. These intermolecular attractions (or forces) keep the

particles in a liquid close together, which explains why liquids have a d,ﬁ{‘\ Nt Volunc

IMPORTANT VOCABULARY

Temperature = a measure of the AVERAGE «inetic energy of the particles

Sublimation = the phase change from a SOLLD toa (ZI AS

Vaporization = the phase change froma L\QuU\1> toa C‘I AS
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Vapor Pressure of Four Liquids
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VAPOR PRESSURE & PARTICLE
ATTRACTIONS/INTERMOLECULAR FORCES (IMFs)

Mes, QHTYACTIONS bEWRN parricies
' { sk ness™

weak attractions = “looser” particles = more
escapees = more vapor

[ 8 S ¥y Vapor Pressure]

strong attractions = “tighter” particles = fewer

escapees = less vapor
[ -0 L0 Vapor Pressure]

State the relationship between vapor pressure and
strength of attraction between molecules.
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VAPOR PRESSURE & BOILING

Boiling Point: wJnain  enough  vapor buids
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® more vapor = more escapees = easier to get
boiling = low BP
[ Rielw Vapor Pressure)
o less vapokJ= few/little escapees = harder to get
boiling = high BP
[ oL Vapor Pressure]

State the relationship between vapor pressure and
boiling point.
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