CHAPTER 8: States of Matter

Part 1: Gases
- Kinetic-molecular theory explains the different properties of solids, liquids, and gases.
- Atomic composition affects chemical properties, and affects physical properties.
- The kinetic-molecular theory describes the behavior of matter in terms of particles in motion.
- Gases consist of small particles separated by empty space.
- Gas particles are too far apart to experience significant attractive or repulsive forces.
- Gas particles are in constant random motion.
- An elastic collision is one in which no kinetic energy is lost.
- Kinetic energy of a particle depends on mass and velocity.
- Temperature is a measure of the average kinetic energy of the particles in a sample of matter.
- Great amounts of space exist between gas particles. Compression reduces the empty spaces between particles.
- Gases easily flow past each other because there are no significant forces of attraction.
- Diffusion is the movement of one material through another.
- Effusion is a gas escaping through a tiny opening.
- Graham’s law of effusion states that the rate of effusion for a gas is inversely proportional to the square root of its molar mass.
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Graham’s law also applies to diffusion.
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- Pressure is defined as force per unit area.

- Gas particles exert pressure when they collide with the walls of their container.

- Barometers are instruments used to measure atmospheric air pressure.

- The Sl unit of force is the newton (N).

- One pascal(Pa) is equal to a force of one Newton per square meter or N/m?2,

One atmosphere is equal to 760 mm Hg or 101.3 kilopascals.

Dalton’s law of partial pressures states that the total pressure of a mixture of gases is equal to the sum of the pressures of all the gases
of the mixture P totat = P1 + P2 + P3 +...Pn

Q1 The average of kinetic energy of particles in a Q5 ... is the movement of one material through another
substance is measured by its : CH A Effusion B Diffusion
CH A Mass B Density 8 C Collision D Pressure
8 C Temperature o D Pressure Diffusion is the movement of one material through another.  >B
The average of kinetic energy of particles in a
substance is measured by its temperature ->C - - - -
Q6 ... is a gas escaping through a tiny opening. .
Q2 The Sl unit of force is the CH A Diffusion B Density
CH A Kilogram (Kg) B Dubson (DU) 8 C Effusion D Pressure
8 C mmHg D Newton (N). - Effusion is a gas escaping through a tiny
The S unit of force is the newton (N). ->D opening. ->C
Qe are too far apart to experience significant Q7  States that effusion states that the rate of effusion

attractive or repulsive forces.

abt . for a gas is inversely proportional to the square
CH A Liquid particles

root of its molar mass.

8 B Gas particles CH A Nobel’s law
C Solid particles 8 B Tindal’s law
D Plasma particles C Graham’s law
Gas particles are too far apart to experience significant D Dalton’s law
attractive or repulsive forces ~B Graham’s law of effusion states that the rate of

effusion for a gas is inversely proportional to the

Q4 Kinetic energy of a particle depends on... square root of its molar mass. ->C
CH A Mass.
8 B Velocity. Q8 A sealed flask contains helium, argon, and nitrogen gas.
C Mass and velocity. If the total pressure is 7.5 atm, the partial pressure of
D Shape and velocity. helium is 2.4 atm and the partial pressure of nitrogen is
Kinetic energy of a particle depends on mass and 3.7 atm, what is the partial pressure of argon?
velocity. ->C CH A l1l3atm B 6.1atm
8 C ld4atm D 7.5atm
P total = P1 + P2 + P3 +...Pn >C




CHAPTER 9: States of Matter

Part 2: Forces of Attraction

Types of Intermolecular forces
Type Present in NIolecular prespective Strength
Dispersion™ All molecules and atoms S p— S+ - & p— S 4 0.05-20 +
~ kJ/mol
~> -~
Dipole—dipole Polar molecules S+ .7;- S — -S4+ -, - B— 320+
5 kJ/mol
-2
S+
= Molecules containing S+ 2. 3 10—30
Hydrogen bonding Ht 5 stoF. O.or N - - Sl ool
& 85— 85— &
Mixtures of ionic compounds - N 30-100 +
lon—-dipole and polar compounds é °8 kJ/mol
K= =

- Dispersion forces are weak forces that result from temporary shifts in density of electrons in electron clouds.
- Dipole-dipole forces are attractions between oppositely charged regions of polar molecules.

- Hydrogen bonds are special dipole-dipole attractions that occur between molecules that contain a hydrogen atom bonded to a small,
highly electronegative atom with at least one lone pair of electrons, typically fluorine, oxygen, or nitrogen

Q9 Anhydrogen bondisatypeof .

CH A Dispersion force

8 B lonic bond
C Covalent bond
D Dipole-dipole force
Hydrogen bonds are special dipole-dipole attractions that
occur between molecules that contain a hydrogen atom
bonded to a small, highly electronegative atom with at least
one lone pair of electrons, typically fluorine, oxygen, or

Q14  Which of the following molecules can form
dipole-dipole forces?
CH A Bnr B CsHg
8 C HCI D F
Dipole-dipole forces are attractions between
oppositely charged regions of polar molecules >C

nitrogen ->D
Q10 Which of the following molecules can form hydrogen
bonds?
CH A CO, B C:Hs
8 C NHs D H

Hydrogen bonds occur between molecules that contain a
hydrogen atom bonded to a small, highly electronegative
atom with at least one lone pair of electrons, typically
fluorine, oxygen, or nitrogen ->C

Q15 Which of the following molecules can form
Hydrogen bonds?
CH A CHq B NCIs
8 C CH3OH D CHsF

Hydrogen bonds occur between molecules
that contain a hydrogen atom bonded to a
small, highly electronegative atom with
at least one lone pair of electrons, typically
fluorine, oxygen, or nitrogen ->C

Q11 Type of intermolecular forces between CO2 molecule is
CH A Dispersion force
8 B lonic bond
C Covalent bond

D Dipole-dipole force
CO is non-polar molecule so dispersion forces 2>A

Q16 Type of intermolecular forces between C;Hs
molecule is
CH A Dispersion force B lonic bond
8 C Covalent bond D Dipole-dipole force
Dispersion forces occur between non-polar
molecules.no 2>A

Q12 The strongest attractive forces between

CH A CyH; B CiHs
8 C H0 D H
Hydrogen bonds occur between H,O molecules so its the
strongest ->C

Q17 The strongest attractive forces between

CH A CHq4 B CiHs
8 C CsHs D CaHpo
Dispersion forces will be more strong when
Mass increased ->D

Q13 The weakest attractive forces between

CH A HF B NHs
8 C HO D H
Dispersion forces occur between H, molecules so its the
weakest ->D

1 The strongest attractive forces between

Do A CHsOH B CoHsOH
It? C C3H,OH D C4HsOH

2 The weakest attractive forces between
Do A CH3NH2 B C2H5 NH;
I1t? C CsH7 NH» D CsHg NH»

M2 JL—




CHAPTER 8: States of Matter

Part 3: Liquids and Solids

Liguids:

- Forces of attraction keep molecules closely packed in a fixed volume, but not in a fixed position

- Liquids are much denser than gases because of the stronger intermolecular forces holding the particles together.

- Large amounts of pressure must be applied to compress liquids to very small amounts.

- Fluidity is the ability to flow and diffuse; liquids and gases are fluids.

- Viscosity is a measure of the resistance of a liquid to flow and is determined by the type of intermolecular forces, size and shape of
particles, and temperature. The stronger the intermolecular attractive forces, the higher the viscosity.

Larger molecules create greater viscosity. Long chains of molecules result in a higher viscosity: cooking oils and motor oils.
Increasing the temperature decreases viscosity because the added energy allows the molecules to overcome intermolecular forces
and flow more freely.

Surface tension is the energy required to increase the surface area of a liquid by a given amount.

Surface tension is the a measure of the inwards pull by particles in the interior.

The stronger the attraction between particles the stronger the surface tension. Ex. Water

Cohesion is the force of attraction between identical molecules.

Adhesion is the force of attraction between molecules that are different.

Capillary action is the upward movement of liquid into a narrow cylinder, or capillary tube

Solids:

Solids contain particles with strong attractive intermolecular forces.

Particles in a solid vibrate in a fixed position.

Most solids are more dense than liquids.

One exception to this is water. Ice is less dense than liquid water. The hydrogen bonding in ice results in an open symmetrical
structure that keeps the water molecules in ice farther apart than in water in a liquid state.

Crystalline solids are solids with atoms, ions, or molecules arranged in an orderly, geometric shape.

A unit cell is the smallest arrangement of atoms in a crystal lattice that has the same symmetry as the whole crystal.

Amorphous solids are solids in which the particles are not arranged in a regular, repeating pattern.

Q18 The smallest arrangement of atoms in a crystal Q23 The measure of the resistance of a liquid to flow
that has the same pattern as the crystal is called . and is determined by the type of intermolecular
CH A Crystal lattice B Unitcell forces, size and shape of particles, and
8 C Crystalline D Geometric cell temperature
A unit cell is the smallest arrangement of atoms in CH A Cohesion B Fluidity
a crystal lattice that has the same symmetry as the 8  C Surface tension D Viscosity
whole crystal. ->B Viscosity is a measure of the resistance of a liquid

to flow and is determined by the type of intermolecular
forces, size and shape of particles, and temperature. 2D

Q19 Contain particles with strong attractive intermolecular

forces. o Q24  The force of attraction between identical
CH A Solids B Liquids molecules.
8 C Gases _ D Plasma CH A Cohesion B Fluidity
Solids contain particles with strong attractive 8 C Surface tension D Viscosity
intermolecular forces. 2A Cohesion is the force of attraction between identical
lecules. 2A
Q20 Liquids are ... than gases because of the stronger —
intermolecular forces holding the particles together. Q25 ... are solids with atoms, ions, or
CH A Lessdenser B Much denser molecules arranged in an orderly, geometric
8 C weaker D Compressible shape.
Liquids are much denser than gases because of the CH A Negative solids B  Crystalline solids
stronger intermolecular forces holding the particles 8 C Positive solids D Amorphous solids
together. 2B Crystalline solids are solids with atoms, ions, or

molecules arranged in an orderly, geometric shape. >B

Q21 The ability to flow and diffuse; liquids and gases are

fluids. 26  The smallest arrangement of atoms in a crystal

CH A Cohesion B Fluidity lattice that has the same symmetry as the whole
8 C Surface tension D Viscosity crystal.
Fluidity is the ability to flow and diffuse; liquids and CH A Cohesion B Unitcell
gases are fluids. ->B 8  C Surface tension D Viscosity
A unit cell is the smallest arrangement of atoms in

Q22 A measure of the inwards pull by particles in a crystal lattice that has the same symmetry as the

the interior. whole crystal. ->B
CH A Cohesion B Fluidity

8 C Surface tension D Viscosity D A

Surface tension is the a measure of the inwards
pull by particles in the interior. >C
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