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Stress and strain 

• Stress and Strain refer to the internal forces an object experiences. 
They are specific to the material of an object and a measurement 
referred to as Young’s Modulus, which tells you what the breaking 
point of the material is. We learned two formulas, one for Stress 
and one for Strain, and the combination of the two is Young’s 
Modulus. There is also a bulk modulus for three dimensions.  
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Phases of Matter 

• There are three primary phases of Matter, which are gas, liquid and 
solid. Gas is the most compressible and is the least dense. Liquid is 
not very compressible, but the molecules are able to move 
relatively freely. Solid is when the molecules have formed into a 
coherent structure. There are three other special phases, liquid 
crystal, superfluid and plasma. 

Density and specific gravity 

• Density is defined as mass over volume. The density of materials 
are specific to those materials. Density is represented by the Greek 
symbol rho, ρ. Specific Gravity refers to the density of a material in 
relation to the number of grams per cubic centimeter. For example 
water has a specific gravity of one, because it has a density of one 
gram per cubic centimeter. 

Pressure 

• Pressure is Force Over Area. Pressure can influence the density of a 
material by allowing the substance to expand or compress. It is 
measured in Pascal’s, which break apart into Newton’s per square 
meter. Sometimes pressure is measured in Atmospheres (atm). 
One atmosphere of pressure equals 101,325 Pascal’s.  

Pascal’s Principle 

• Pressure depends on the height of a substance, and at any point in 
a substance you need to consider the weight of the material above 
it, which is exerting a force. This can also change the density of the 
substance, but if the change in density is minor compared to the 
change in pressure you can ignore it. Because of this Pressure can 
also be equal to Density times Gravity times Height, in a non 
compressible substance, like Water.  

If you compress a gas does the density change equally throughout the 
substance? 
 



Measurement of Pressure 

• Pressure is measured using a barometer, which is a liquid in a 
narrow glass container. 

Buoyancy 

• The buoyant force is the difference between the pressure below an 
object and the pressure above an object. The shape of the object 
does not matter, only the height needs to be considered. If the 
difference between the two Pressure forces is greater than the pull 
of gravity downward on the object, it will float. Objects have a 
buoyant equilibrium point, which is when the object will appear to 
be suspended in water. The Buoyant force is dependent on density, 
not mass, so using this force it is possible to see the density of an 
object.   

Archimedes Principle 
Flow Rate 
Equation of Continuity 
Bernoulli's Equation 
Airplanes 
Viscosity 
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Oscillations of a spring 
Simple Harmonic Motion 
Energy in SHM 
Simple Harmonic motion as related to a circle 
Simple Pendulum 
Physical Pendulum 
Torsion Pendulum 
Damped Harmonic Motion 
Forces Oscillations 
Resonance 
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Characteristics  
Types of Waves 
Energy in Waves 
Mathematical Representation of a Traveling Wave 
The Wave Equation 
Superposition 
Reflection 
Transmission 
Interference 
Standing Waves: Resonance 
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Characteristics 
Mathematical Representation of longitudinal Waves 
Intensity of Sound 
Decibels 
Sources of Sound 
Interference of Sound Waves 
Beats 
Doppler Effect 
Sonic Boom 
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Constants for Thermodynamics 

• R, The Universal Gas Constant

€ 

R = 8.314J /(mol •K )
= 1.99calories /(mol •K )

 

• n, the Number of Moles

€ 

n(mole) =
mass(grams)

molecular mass (g /mol)
 

• N, Avogadro’s Number 6.02 x 1023 
• u, unified atomic mass unit 1.6605 x 10-27kg 
• k, Boltzmann constant 1.38 x 10-23 J/K 

State Variables 

• P, Pressure 
• T, Temperature 
• V, Volume 
• Eint, Internal Energy 
• n, Number of moles 
• S, Entroy 

Atomic Theory of Matter 

• Matter is made up of atom’s. There are Elements which consist of 
atom’s of a single type, and Compounds which consist of molecules. 
Molecules are made up of specific combinations of atoms. 

Thermal Expansion 

• When the temperature of an object changes the material can 
expand or contract. 

• α is the coefficient of linear expansion, it is specific to the material 
and the unit of alpha is C-1. 

• Change in Length   

€ 

Δ =α 0ΔTC 
• β Beta is the coefficient of volume expansion, it is in units C-1.  
• Change in Volume 

€ 

ΔV = βV0ΔT  

Temperature 

• Temperature tells us how fast the molecules of a substance are 
moving at. Right now we are primarily concerned with the 
temperature of gases.  



Temperature Scales 

• There are three temperature scales in use. Fahrenheit, Celsius and 
Kelvin. 

• 

€ 

T (°C ) =
5
9
TF − 32( ) 

• 

€ 

TF =
9
5
TC + 32 

• 

€ 

TK = Tc + 273.15 
• Absolute zero is a hypothetical temperature at which all motion 

ceases. 

Thermal Equilibrium 

• Two objects of different temperature when placed in thermal 
contact will each other will eventually reach the same temperature.  

Zero Law of Thermodynamics 

• If objects are in thermal equilibrium, the temperature does not 
change.  

The Ideal Gas Law 

• 

€ 

PV = nRT  
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Velocity of Molecules in Gas 

• There are three different velocity interpretation’s of the molecules 
in a gas. Average Velocity, Most Probable velocity and the root 
mean square velocity 

• Average Velocity 

€ 

v 2 = v x
2 + v y

2 + v z
2 =

8
π

kT
m

 

• Most Probable Velocity

€ 

v p = 2 kT
m

 

• Root Mean Square Velocity 

€ 

vrms =
3kT
m

 

• m is the mass of one molecule. Find this by multiplying the 
molecular mass (in u) by the conversion to kg (1.66 x 10-27 kg) 

Kinetic Energy of Gas 

• Temperature is related to the Kinetic energy of the molecules in a 
gas. Because of this we can relate mechanical energy ½ mv2, with 
Temperature. 

€ 

K =
1
2

mv 2 =
3
2

kT  

Ideal Gas Law 

• The ideal Gas Law relates pressure, volume number of molecules, 
and Temperature. 

• 

€ 

PV = NkT  

Distribution of Molecular Speeds 

• 

€ 

f (v) = 4πN m
2πkT
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Real Gases and Changes of Phase 

• Phase Diagrams plot pressure vs temperature and show what phase 
substance is in at a given pressure/temperature combination. 

 



 


