Day 64
	Time
	Demos??

	
	take up test

	
	Are You Ready – pg 414

	
	Notes – KMT, States of Matter

	HW
	R+MN 9.1  P # 1-4    Q # 5


Kinetic Molecular Theory

· matter is made of particles

· particles are in motion

· spaces between the particles

· motion increases and spaces increase as temp increases

KMT Demos if not done before!
States of Matter

	State
	Shape
	Volume
	Motion of Particles
	Bonds between particles
	Space between particles

	Bose-Einstein Condensate
	Very cold – all atoms behave in unison as a single large atom! – quantum physics!

	Solid
	definite
	definite
	low
	strong
	small – incompressible

	Liquid
	indefinite - 

shape of container
	definite
	medium
	medium
	small but enough to roll over eachother – fluid

incompressible

	Gas
	indefinite – shape of container
	indefinite – same as container
	high
	very weak
	very large

compressible

	Plasma
	Very hot – electrons separated from nuclei – electron/nucleus soup

What is a flame? – a plasma


Day 65
	Time
	

	
	Notes – Gases, Boyle, P, V

	
	Inv 9.2.1 – or overhead apparatus or handout

	HW
	R+MN 9.2

Copy Fig 1 pg 425

Complete graph and questions for Inv 9.2.1


Gases

Barometer – measures atmospheric pressure (pressure of air above you)  An altimeter is just a barometer!

For weather – what do you watch for with the barometer 

Pressure – the amount of force per unit area.

· units – Pa where 1 Pa =  1 N
m2

get a 100g mass as an example of 1 N

that’s very small so the unit kPa is used instead

Atmospheric pressure is approximately 100 kPa or 760 mm Hg (760 torr) or 1 atm.



In imperial units pressure is measured in PSI (pounds per square inch) and atmospheric pressure is 14.7 psi.  Think about that!

Blood pressure - (120 over 80 – torr above atmospheric pressure. – blood shoots out!

Robert Boyle – efficient air pump

· proved Hg in barometer was measuring air pressure

· developed a relationship between P and V using J-shaped tube

· found that for a given mass (he didn’t know about moles yet) of gas, P ( 1/V or V ( 1/P – does this make sense?

· Demo syringe tube

· This means that 
P*V = constant 
at a constant temperature but when the same amount of gas was used that constant was always the same no matter what the individual P and V were so…


STP – standard temp. and press. – 0oC   101.3 kPa

SATP – standard ambient temp. and Press – 25oC  100kPa

Do sample problem #2 pg 428

Day 66
	Time
	demo absolute zero apparatus

	
	Take up HW (lab) supplement with overheads

	
	Do Handout – Temp vs volume &Temp vs Pressure


take up with overheads

	
	Notes – Charles Law, Guy-Lussac

	HW
	R+MN 9.2  P# 1-10, 12-14, 16-19, 21-35

                 Q# 1-5, 7


Charles’ Law

Without pushing on a balloon how can you increase its pressure?  
At a fixed pressure heating a gas increases volume (cooling decreases) OR because of Boyle’s law, at a fixed volume heating a gas increases pressure.

Show overheads - charles
The Kelvin Temperature Scale

Plotting temperature vs volume or pressure vs volume can be used to find the coldest temperature allowed.  This temperature is –273.15 oC.  This value was redifined as 0 by Lord Kelvin.  The Kelvin scale has degrees increments that are equal to Celcius but starts with 0 being absolute 0.  To convert from Celcius to Kelvin add 273.15.  Note: there is no oK only K.

With the Kelvin scale, Charles law can be written mathematically as 




V = (constant) * T

or


V1
=
V2

since V1 = constant




T1

T2


 T1

same








and   V2  = constant









 T2
Boyle and Charles can now be combined…

P1V1

=
P2V2
for a fixed amount of gas
T1

  
 T1
Temperature in Kelvin
If you look closely at this equation there is one more relationship that we can develop.

Gay-Lussac Law – if a gas is in a fixed volume is heated, its pressure increases .

P1
=
P2






T1

T2
Temp in K  !!!
Show P  T  V mneumonic.

Do sample problems pg 433, 435, 437

Day 67
	Time
	

	
	take up HW

	
	Notes-Ideal gases

	
	Prep Lab – Inv.9.4.1 pg 446

	HW
	R+MN  9.3   P # 1,2

            9.4  P # 1-9   Q # 1-6

9.5 P # 1,3,5

Quiz tomorrow – Gas Laws


Ideal Gases

so far…
all temps in K with fixed amount of gas

Boyle

P1V1 = P2V2
const T

Charles

V1
=
V2
const P




T1

T2
Gay Lussac

P1
=
P2
const V




T1

T2
OR – combined gas law
P1V1

=
P2V2
 






 T1


  T2
show how with different variables constant you get the above three laws
These relationships work for ideal gases but ideal gases do not exist!

	Ideal Gas
	KMT

	· 0 volume

· 0 attraction

· spherical shape
	· small particles

· small attraction

· any shape


Which gas is most ideal?  He

At extreme temperatures and pressures normal gases condense and do other things an ideal gas wouldn’t.  BUT most gases behave ideally under normal (near SATP) circumstances.

If you use the above three laws and now include a term for the fixed amount of gas used (n=number of moles)you get a new equation.

V
(
n  *  T  *  1 
does this make sense?



      P

replace the ( with an = (constant)  and you get the…

IDEAL GAS LAW

V = nRT

OR

PV = nRT




P

R is the gas constant and has a value of 8.314 kPa * L









    mol * K

Gay-Lussac also found that gases react in exact volume proportions at fixed T,P – But we know reactions react in exact mole proportions so gases must have a fixed number of moles in a given volume.  Same for all gases!

Avogadro’s hypothesis – any gas has the same volume (const T,P) if there are the same number of moles.

1 mol He at STP = 22.4 L

1 mol CO2 at STP = 22.4 L
1 mol F2 at STP = 22.4 L
It was the study of gases that lead Avogadro to his ideas about the mole and number of particles.

1L N  +  1L O
(  should give 1L of NO  if mono-atomic

but Avogadro found that

1L N  +  1L O
(  2L of NO  

therefore N, O must be diatomic

Do sample pg 444

Day 68
	Time
	

	
	take up HW

	
	Gas Law Quiz

	
	Inv 9.4.1 pg 446 – full write up or activity


Day 69
	Time
	pulse glass demo

	
	talk about lab

	
	Notes - Dalton

	HW
	R+MN 10.1  P # 1-3,5-10

                  Q # 1,2,3,5


Dalton’s Law

About 1800, John Dalton showed that the total pressure of a mixture of non-reacting gases was the sum of the individual pressures of each gas.  The pressure caused by particles of one type of gas is called the partial pressure of that gas.

Ptot = P1  +  P2  +  P3
Think about this…

Sealed flask with water 
vs.  

Open flask with water 



What process is occurring in each?   evap&cond  vs.  evap
Where does each one end this process?  eq’m vs dry
Why doesn’t pressure build up in sealed flask?  eq’m – the rate of evap = rate of condensation

If I increased the temp what would happen? new eq’m
So… at a given temp there is s set pressure of water in a gas.

See chart pg 464

Do samples pg 461, 464

Pulse glass – Vapour pressure demo

A student collects 58 mL of O2 over water at a pressure of 100kPa at 20oC.  What is the volume of dry O2 at STP?

Day 70
	Time
	

	
	take up HW

	
	Do sample pg 468,469,470,471

	
	R+MN  10.2  P #  1-5, 7-14

                    Q # 2-6

10.3 P # 1-7

10.5  P # 1-3


Day 71
	Time
	

	
	Prep lab – Inv 10.4.1pg 484  Mg + HCl  (not Cu cage)

	
	do sample pg 481, 482

	
	R+MN  10.4  P # 1-5

                   Q # 1-4

Chapter summary for chpt 9,10

Test soon


Day 72
Lab – Inv 10.4.1 pg 484

Day 73
Review Day
Unit 4 – Gases

Do 
Chpt 9,10 Review 456, 492

Unit Review pg 496

Day 74
Test - Gases

P1V1 = P2V2	at constant T with same moles of gas








