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SUMMARY
3.1 

Thermal Concepts (2h) 

Temperature is a measure of the average kinetic energy of the vibrations called thermal motion.
When moving particles collide, energy is transferred from the one with more KE to the one with less KE.

Thermal energy is transferred from the object at the higher temperature to the object at the lower temperature until the two are in thermal equilibrium when at the same temperature.

A temperature scale is constructed by choosing two reproducible events such as the melting of ice and the boiling of water. The temperature values of these two events are then chosen.

The Celcius scale is based on the temperature of melting ice being assigned the value zero. This is an arbitrary zero.

The Kelvin temperature scale starts at absolute zero and each degree is the same as the Celcius scale.

Kelvin = Celsius + 273

The thermal motion of particles is the total of the kinetic energies of movement and rotation. 

Forces between particles means they store potential energy. 

The total of the potential and kinetic energies of the particles is called the internal energy of the substance.

Temperature is a number that determines if internal energy will be transferred to or from the object and its surroundings. 

Heat is infra-red electromagnetic waves that travel at the speed of light. 

When heat is absorbed, the internal energy of a substance increases. When heat is radiated from a substance, its internal energy decreases.

Conduction occurs when a temperature difference exists between two substances or within the one substance. 

Collisions cause the particles with the greater kinetic energy to slow down and the ones with smaller kinetic energy to speed up.

Solids are the best conductors because the particles are stacked close together and collisions occur readily between them.

Convection currents form when a heat source causes the speed of particles in a liquid or gas to increase.

The faster moving particles move to the top of the pile and the slower particles move in underneath to take their place. This causes a current of faster particles moving up and a current of slower particles moving down.

Radiation is the transfer of energy by infra-red radiation. The waves are given off from the particles of one object causing them to slow down and absorbed by another object causing them to speed up.

A mole of a substance is the mass that has the same number of particles as are in 12 g of the C-12 isotope.

A mole of a gas contains 6.023 x 1023 particles. This is Avogadro's number.

A mole of a gas has a mass in grams equal to the sum of the atomic weights of the atoms in one molecule.
3.2

Thermal Properties of Matter (5h) 

Thermal Capacity is the internal energy increase need to cause a 1oC increase in the temperature of an object.

The change in the internal energy of an object is equal to its thermal capacity times its change in temperature.

Specific Heat Capacity is the amount of internal energy increase when 1 kg of a substance has its temperature changed by 1oC.









      2.
The change in the internal energy of an object is equal to its specific heat capacity times its mass times its change in temperature.

Macroscopic view is behavior and properties of the material as viewed from laboratory.

Microscopic view is behavior and properties of the particles that make up the material.

	State
	Macroscopic
	Microscopic

	solid
	Fixed shape and volume.

Specific melting point when pure.

Most expand when heated, contract

when cooled.

Can't be compressed.
	Particles held close together by strong forces and are stacked neatly in a crystal lattice. Particles vibrate on the spot with average kinetic energy much less than the binding energy - energy that must be absorbed for a particle to break free.

	liquid
	Shape varies to fit lowest part of the container.

Specific boiling point when pure.

Most expand when heated, contract

when cooled.

Specific melting point when pure.

Can't be compressed.
	Particles close but slightly further apart than in a solid. Forces between particles are weak allowing movement of particles around each other. Average kinetic energy of the particles is similar in size to the binding energy.

	gas
	No shape, will expand to completely fill any container.

Exert a pressure on the walls of the container which depends on the number of particles, the volume and the temp.

Can be compressed considerably.
	Particles are far apart compared to their size and exert virtually no force on each other except during collisions. Average kinetic energy much greater than the energy binding them together when in liquid state.


	Change
	Macroscopic
	Microscopic

	melting
	As temperature increases, the solid 

expands and when a certain temperature is reached, the solid loses its fixed shape and the material becomes runny.
	As temp increases, particles vibrate faster. Distance between particles increases and forces between particles weaken. Binding energy and av. KE become similar.

	evaporating
	As temp. increases, the volume of liquid gradually decreases. The amount of the gaseous state increases in the area above the liquid.
	As temp. increases, particles vibrate faster. When the KE of a particle exceeds the energy binding, it moves off by itself.



	subliming
	If the pressure of the air above a solid is sufficiently low it changes straight to a gas.
	At low air pressure, the KE of particles exceeds their binding energy at low temps.


When a substance is changing state, its temperature remains the same. 

The internal energy increases during the process but this is hidden by the temperature remaining constant.

This hidden internal energy increase is called latent heat.

Specific latent heat is the amount of internal energy increase need to cause 1 kg of a substance to change its state without changing its temperature.








3.

Change in IE during a change of state J  =  Latent Heat of substance J kg-1  x mass in kg

In a liquid, the average kinetic energy of the particles is similar in size to the binding energy.

Some of the particles have more kinetic energy than the average and some have less than the average. 
Particles with more KE than the binding energy move to the top of the liquid and escape from its surface.

The kinetic model of an ideal gas assumes a gas is a large number of very small particles so far apart they exert no force on each other except during collisions and they are moving randomly in all directions with a range of speeds. 


The average kinetic energy of the particles is a measure of the gas's temperature. 

The particles obey the laws of mechanics.


When a particle collides with the container wall, it bounces off making an elastic collision. During impact the particle applies a force to the container and the container applies a force back on the particle. The net outward force of all the particles on the container wall gives rise to the pressure of the gas.
Pressure is the force a gas exerts on each square metre of the walls of the container.
The pressure of an ideal gas increases when its volume decreases because there are more collisions each second with the walls of the container.

The pressure of an ideal gas increases when its temperature increases because there are more collisions each second with the walls of the container and each collision is more violent.

The pressure of an ideal gas increases when more gas is added because there are more collisions with the wall each second. 

A gas free to expand does so when heated because the collisions on the inside of the container wall become more frequent and violent. The gas expands to reduce the number of collisions per second on the inner wall until the pressures inside and outside the container become equal.
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