YEAR 10 PHYSICS SCHEME OF WORK 

MATTER 2009+

LESSON PLANS
	No.
	Learning Objective (as on student sheet)
	Suggested Approach
	Notes/ resources

	1
	I can describe the arrangement and movement of particles in the three states of matter.

I can name the processes for the changing of state.

I can describe the process of melting, boiling and evaporating. 

I know and can use the relationship

density = mass/ volume      = m/V  p.16
	Recap solids liquids and gases referring to p.98.

Pressure and Boyle’s Law handout – pretty basic stuff
Name changes of state.  

Introduce concept of density - mass per unit volume – and give equation.

Students experiment determine density of regular solids of different materials.  Tabulate results. 
Answer Q on p. 17

Ext:  p.22 Q8 or make up some problems using data on p.17
	Class set:
Matter - learning objectives
Electronic balances, Solid Material Kits, different sized cuboids of different materials, 
Brass spheres (pendulum bobs)
Measuring cylinders 

Vernier Callipers

Micrometers 

	2
	I can describe methods of measuring the density of regular and irregular solids, liquids and gases   p.18-19


	Students carry out experiment to measure the density of an irregular solid:  pebbles, plasticine, sand, expanded polystyrene.  Discuss difficulties of the polystyrene floating and solutions. 
Answer Qs on p. 19-20.  Ext or HW: p. 22 Q 9-12
You Tube video of the density of an egg:
http://www.youtube.com/watch?v=fqLCwuKMBMA 
This video changes the density of water.  Additionally explain that a rotten egg is less dense because of gas released by decomposing bacteria, which is why a ‘bad’ egg floats in tap water. 
	Class set:
Irregular solids (pebbles, plasticine, sand, expanded polystyrene ), stirring rods
Electronic balances, displacement cans. 

Measuring Cylinders(100 ml or 200ml)

Demo:

liquids (cooking oil), Measuring Cylinders, top pan balance
Demo:
Lab prep of CO2, on top of top pan balance, with downward displacement of water into measuring cylinder. 


	3
	I know and can use the formula

pressure = force / area      p = F/A    p. 62-63

I understand that a pressure of 1 N/m2 = 1 Pa   p. 62

I understand that pressure in a liquid or gas acts equally in all directions  p.64


	Introduce concept of pressure – force per unit area – and equation, units.  Discuss situations where a high low pressure is generated eg. a knife blade/ handle.

Students carry out experiment on W/S Calculating Pressure
Also students determine the surface area of their feet by counting squares on graph paper and calculate their pressure exerted on ground when standing.  Emphasise difference between mass and weight (bathroom scales probably measure in kg) 

Answer Q on p. 63;  read p. 64;  answer Q on p. 65

HW:  p. 74  Q 6,8,9


	Class set:
Wooden blocks, Rulers, Electronic balances

Bathroom scales and graph paper. 

Demo:

Cheese Wire and cheese knife and block of Cheddar cheese or Wensleydale.  
Measuring cylinder with holes at equal height

Measuring cylinder with holes at different levels




	4
	I can describe Brownian motion and explain why it occurs  

p. 99

I understand that the particles in a gas are in random motion and that they exert pressure on the walls of a container due to the force of collisions with the wall


	Demo Brownian motion (and show java applets) and diffusion and discuss how both provide evidence in support of the kinetic theory. Show video clip(s)
http://www.youtube.com/watch?v=iB7Eu7U73qg&feature=related 
http://www.youtube.com/watch?v=6VdMp46ZIL8&NR=1 
Air Crushes Can !! (1.44) 

Go over how gases exert pressure.  Allow students to throw the 100 ping pong balls against the walls to visualise the air particles.   
Demo crushing can experiment (could also use You tube “Air crushes can”)
Students write up explanation.

Answer Q 1 & 2 on p. 69

Great Boyles Law simulation at…
http://www.blackgold.ab.ca/ict/Division4/Science/Div.%204/Boyles%20Law/boyleslaw.htm 

	Class set:

Smoke cells, paper, matches, powerpacks, microscopes.  

Demos:
Brownian motion for smoke particles demo using microscope attached to TV. 

Coke can, trough, clamp, Bunsen burner, beaker of water, safety screen, 
Full can of coke with straw.
100 ping pong balls. 
Also vacuum pump and crushing can




	5
	I understand Boyle’s Law and can use the formula

p1V1 = p2V2      p. 70-71
	Demo Boyle’s law experiment – students record values of P and V in a table. They should plot P against V and P against 1/V. Possible excel spreadsheet lesson.
Go through how to use the formula p1V1 = p2V2      

Answer Q 1 & 2 on p. 71

Go through boyles law shockwave file – either book laptops or do on IWB together.

Ext:  Q3 on p. 74
	Demo: 

Boyle’s law apparatus
Class set:

Laptops

	6
	I understand what is meant by the absolute zero of temperature  and know its value is

-273°C   p. 101

I can convert temperatures between the Kelvin and Celsius scales  p. 101

I understand what happens to the particles in a gas when it is heated.  P. 106

I understand that for a gas in a sealed container, the pressure is directly proportional to the Kelvin (absolute) temperature  p.106-107
I know and can use the formula
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   (at constant volume)    p. 107

I understand that the Kelvin temperature of a gas is directly proportional to the average kinetic energy of its molecules  

p. 101

	Demo pressure v temperature apparatus for a gas at constant volume.

Sample data to plot as IT exercise on computers if time.

Triple groups do the formula (see next section)

Explain how extrapolation of the resulting graph leads to the concept of absolute zero and that at this temperature particles have zero kinetic energy.

Absolute zero short video clip
Answer Q on p. 101

Answer Q on p. 107

Matter (SLG) Powerpoint with lots of good stuff in it for revision
Answer Q on p. 107

Ext/HW:  Answer Q on p.101

Can demo the pressure in a flask at different temperatures, hand out  P-T graph data and use computers to plot graph, extend back to absolute zero on excel graph. Use as intro to absolute zero if not covered yet. Idea of particles not moving at this temperature.
	Demo:
Beaker, Round Bottom Flask that fits inside the beaker, bungs with connection tube,  thermometer, Bunsen burner, pressure gauge, 
Also Vernier pressure sensor set up with pressure gauge and temperature sensor.



	7 - Triple only
	I understand and can use the formula:
pressure difference = density x g x height   
or  p = gh    p. 65
	Discuss factors affecting pressure in a fluid (depth, external pressure, density, gravity).  Introduce formula.

Demo Pascal’s vases (liquid level apparatus), spouting cylinder, and Pascal’s principle.

Emphasise that in fluids the pressure is caused by the weight of the column of fluid above.  

Able classes can derive p = ρ g h  

Q 1 – 3 on p. 65, Q 12 on p. 308

Extension:  Read p. 66-67 and answer Q on hydraulic systems
	Demo:

Pascal’s vases (liquid level apparatus), 
Sprit Level

1m long transparent plastic tube that fits on gas tap (manometer) 

spouting cylinder:
· One with holes at equal levels

· One with holes at different levels. 



	8
	Revision
	Revision / homework   Matter revision questions on www.gradegorilla.com 

	

	9
	MATTER TEST
	TEST and MARK SCHEME
	Test papers
Student attitude to learning self assessment form
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