	P1a Part 2: Heating Houses
	


Learning Objectives:

	1. describe that energy is needed to melt or boil things
	

	2. explain why energy is needed to melt or boil things
	

	3. explain what happens to the temperature during a change of state
	

	4. calculate the amount of energy needed to melt or boil things
	


Starter Activity: Put chocolate on your tongue, and allow it to melt. How does it feel?

Add to the diagram the names of the changes of state.

	
	
	
	
	

	
	
	
	
	

	Solid
	
	Liquid
	
	Gas

	
	
	
	
	

	
	
	
	
	


The Lesson’s Key Words

	Word
	Anagram
	Meaning

	
	Pea Mutterer
	A measure of the hotness of an object

	
	Sams
	The property of a body that causes it to have weight in a gravitational field

	
	Biting In Pool
	The temperature at which a liquid boils

	
	Elmt
	the process whereby heat changes something from a solid to a liquid

	
	Neath At Let
	The amount of energy released or absorbed by a chemical substance during a change of state


	Activity: What happens to the temperature during a change of state? (1&3)


Carry out an investigation into the freezing of octadeconol. 

If it isn’t already done for you, melt the wax (octadeconal) by placing the test tube containing it into a water bath made from a beaker of hot water. Once it is melted remove the test tube and place it into a test tube rack. Add the thermometer, and wait for the thermometer to reach a maximum before taking the first reading, (0 minutes). Start the stop watch, then take the temperature every minute for about 12-15 minutes. Observe what happens to the wax in the boiling tube.

	Time (mins)
	Temperature ((C)
	Time (mins)
	Temperature ((C)

	0
	
	8
	

	1
	
	9
	

	2
	
	10
	

	3
	
	11
	

	4
	
	12
	

	5
	
	13
	

	6
	
	14
	

	7
	
	15
	


If there is time, plot a graph of your results.

	Explain in your own words what happens to the temperature during a state change
....................................................................................................................................

....................................................................................................................................
Sketch a graph below, and indicate where the wax was changing state.




Check your learning:

	Grade G-E
	State that energy is needed to melt and boil things
	

	Grade D-C
	Describe what happens to the temperature during a change of state.
	


	Activity: How can we calculate the energy needed? (Objective 2, 4)


What is happening during a change of state?

	Explain what happens to the energy supplied, during a change of state
....................................................................................................................................

....................................................................................................................................

....................................................................................................................................
....................................................................................................................................

	Draw a diagram to go with your explanation



How can we calculate the energy?

	What is specific latent heat?
....................................................................................................................................

....................................................................................................................................

....................................................................................................................................
............................................................................................Units.................................

	What is the equation to work out the amount of energy needed to change state?




Check your learning:

	Grade D-C
	Describe what the specific latent heat of a material is.
	

	Grade B-A*
	State and use the equation:

Energy = mass x specific latent heat 
	

	Grade B-A*
	Explain what happens to the energy during a change of state in terms of the bonds between then particles
	


	Activity: Past Exam Question


	When completing these questions: Formula Working Answer Units: FWAU


a. The specific latent heat of ice is 340,000J/kg, calculate how much energy is needed to melt 2kg of ice.

............................................................................................................

............................................................................................................

............................................................................................................

b. A heater supplies 500kj (500,000J) over 10 minutes. 

i. The latent heat of ice is 340,000J/kg, how much ice could melt in 10 minutes?

............................................................................................................

............................................................................................................

............................................................................................................

ii. The latent heat of zinc is 100,000 J/kg, how much zinc would melt in 10 minutes?

............................................................................................................

............................................................................................................

............................................................................................................

c. Dave puts 30g (0.030kg) of ice into his lemonade to cool it. The latent heat of ice is 340,000J/kg, how much energy did the ice cubes gain from the lemonade?

............................................................................................................

............................................................................................................

............................................................................................................

d. A 3.0kW kettle is designed to cut off when the water starts to boil, unfortunately it doesn’t work correctly and boils the water for 30 seconds longer than it is supposed to. The electrical energy used during this time is 100J. If the specific latent heat of vapourisation is 2,300,000J/kg, what is the mass of the water boiled away?

............................................................................................................

............................................................................................................

............................................................................................................

e. Extension: The specific latent heat of ice is 340,000J/kg, the specific latent heat of steam is 2,300,000J/kg and the specific heat capacity of water is 4,200j?kg/(C. Calculate the energy needed to convert 2kg of ice at 0(C to steam at 100(C 
