 SEQ CHAPTER \h \r 1HEAT.
INTRODUCTION

1. The first unit that we are going to look at in the S2 Physics course is HEAT. Heat is useful to us when it moves. There are three ways in which heat can travel. We will study each way in turn. The three ways that heat can travel are conduction, convection and radiation.
TASK
2. In your planners record your homework.
3. Homework for next lesson. On the first page of your jotter complete a title page called HEAT TRANSFER and in the back of your jotter write a piece called “About Myself”. 

4. A title page is a whole page coloured in with the title of the unit or block and some relevant pictures. 

5. For the homework “About Yourself” you can write a piece about what you like, eg sport, school subjects family etc. whatever you consider important.

READ
6. Before we can study and understand how heat moves through materials we have to have an understanding of particles.

TASK
7. In your jotter, in the middle of the page, write the word particles in a bubble.
(Don’t forget to save a page to complete your title page).
Around the word write down your ideas about particles. 
Include any words or phrases that you think are relevant. 
You may wish to draw a few pictures to help.

 SEQ CHAPTER \h \r 1READ
8. To understand how heat moves through materials, you have to understand about particles. From your work in S1 you should know that all materials are made up of these tiny particles which can either move about wherever they like, as in gases, or vibrate around some fixed place as they do in solids.  What you have to realise is that the particles don't do anything else. All they have is their movement. 

9. If you supply energy to these particles they move faster, and if you take some energy away they move more slowly. Keep this in mind and you can very easily figure out the reasons behind conduction and convection (two of the ways in which heat travels).
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EXTENSION

10. For more information on particles and movement read the information below and / or visit the school and Departmental libraries.
CONDUCTION

11. The particles in a solid each have their own place in much the same way as you keep in the same place while you sit round the table. There you manage to keep in your seat without sitting absolutely still. Sometimes, when you are feeling particularly energetic, you might jostle your neighbour and so pass some of your motion on. Exactly the same thing happens inside solids when you feed energy in.  It makes no difference how you feed this energy in. You can shout at a piece of copper or kick it or pass electricity through it or simply heat it over a flame. All that the copper particles can do is move and if they take in any of your energy they will just move faster.  This means that if you heat any solid you cause the particles to move backwards and forwards faster so that they jostle their neighbours into vibrating more. The extra jostling is passed through the solid and we can follow its progress by the rise in temperature since the amount of vibration tells you how hot the solid is.
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12. Model of a perfectly cold solid


Model of a solid which is warm at one end


Model of a solid which is hot at one end

13. Passing on movement energy from particle to particle like this is called conduction.
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 SEQ CHAPTER \h \r 1INSULATION
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14. You can explain insulators in the same way because insulators must be materials whose particles are arranged in such a way that it is difficult for them to pass on the movement energy. When you heat one part of such material only those particles which take in the energy vibrate more. They do not pass this extra energy along to their neighbours so you get a hot spot where the heat goes in but cool material all around it.

15. We use conductors and insulators together so we can guide the heat to where we want it. A central heating pipe is a good example. We use the pipe to carry the heat from the boiler to the radiators but we cover the pipe with an insulator to stop the heat going to other places.

16. An ordinary pan is another example since it has a good conductor on its base to guide the heat into the pan and it has more insulating materials elsewhere to keep the heat inside the pan.
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 SEQ CHAPTER \h \r 1CONVECTION

17. The hot gas or hot liquid float upwards in convection because the hot substance is lighter than an equal volume of cold substance. This is perfectly clear if you look at the behaviour of the particles involved.

18. [image: image7.wmf]HEAT

When you heat a gas, for example, its atoms move more quickly and take up more room. This means that there will be fewer atoms in one cubic centimetre of hot gas than there is in one cubic centimetre of cold gas as you can see in the diagrams.

19.  SEQ CHAPTER \h \r 1This means that one cubic centimetre of hot gas is lighter than the same volume of cold gas and will float up through the cold gas just like a hot air balloon without its skin.

20.  SEQ CHAPTER \h \r 1You can see this in the following diagrams. 
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21. If you continue heating, you end up with a rising column of hot gas or hot liquid above the heater which we call a convection current.
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RADIATION
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22. The heat radiation from objects is easy to speak about since it is just a form of light energy that cannot be seen by our eyes. We can only pick it up by the feeling of heat it causes on your skin, but it shows up on film so you can photograph it.

23. Apart from being invisible, it does everything you can see light doing. It reflects off shiny surfaces but gets taken in by rougher, black surfaces. It can travel through certain materials like glass and fog but gets stopped by things like stone and paper. You can concentrate it or turn it into a beam with mirrors. 
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The only really new thing you can find out about radiation is that dull, dark surfaces give it out better than shiny surfaces that are equally hot.

TASK

25. Discuss with your teacher the safety aspects of this unit.

Below is a list of things for you to do or think about to keep you safe when working through this unit. Add any others in your jotter if you think of them. Discuss with your teacher and friends why these rules can keep you safe.

· assume everything is hot, then you will be more careful.

· place hot objects on a heat proof mat with the hottest end pointing towards the middle of the desk.

· to check if an item is hot wet your fingers and gently place them on the item.

· do not leave bunsens on a blue flame.

· heat items on a gentle blue flame.

· be aware of the temperature of different parts and types of a flame.

· always wear goggles.

· stand when carrying out experiments.

· tie back long hair (boys and girls), bring a band for next period.

· do not wear any nylon, shell suits or trousers that could catch fire. Pupils who come to lessons dressed like this will have to sit outside or be sent to the office.

CONDUCTION & INSULATION

TASK

26. In your jotter write the title “Conduction”.

READ

27. Have you ever touched a metal spoon that has been in a hot cup of tea or coffee? The handle is hot. The heat moves along the spoon to your hand. This is conduction. Heat can travel through some solids by conduction.

28. We are going to investigate conduction in the next few experiments. You may not get to do every one but make sure that you can answer all of the questions at the end of the section.

NB

29. You will be asked to make lots of predictions about what you expect to happen. Your prediction can be wrong. You do the experiment to find out. It is okay to be wrong then learn form the experiment. After several experiments you should get better at predicting results because you will be learning and know more. So don’t change your prediction after the event.
TASK

1. Write the title of the first experiment in your jotter. 
“Which material is the best conductor of heat?”

2.  SEQ CHAPTER \h \r 1Copy the diagram and the table below. 

3. Predict which rod will be first to heat up (conduct)?

4. Label this 1 in your prediction column. 

5. Continue until all the rods have been given a number.

6. When you are ready to start ask your teacher to pour boiling water into your beaker. 
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After a few minutes carefully touch the ends of the rods to see which is the hottest. 

 SEQ CHAPTER \h \r 1
	Material
	Prediction
	Rank 

(first to heat up as no. 1)

	Copper
	
	

	Iron
	
	

	Aluminium
	
	

	Glass
	
	

	Brass
	
	


 SEQ CHAPTER \h \r 1
TASK
30. Answer the following questions in full sentences in your jotter.
1. Very briefly, write up the experiment you have just completed

CHECKPOINT: 

To write up your experiment check that you have completed the following:

· Include a diagram of your experiment

· Make sure that you have included your table and filled it in. 

· Make up your conclusion, (in this case name the best and the worst conductors of heat.) 

· Evaluate your experiment, (decide whether it could be repeatable or whether you got the results that your teacher expected). 

· If there were problems what were they?

· Could you have improved your experiment? 

· If your answer is yes explain how you could improve the experiment.

31. Complete the following experiment to check your results.

32. Set up the experiment in the diagram below to see if heat energy can travel through several centimetres of copper.
33. Repeat for the iron and brass rods.
DO NOT USE THE ALUMINIUM OR GLASS RODS. 
PUT THE ROD DOWN WHEN IT FEELS WARM and record how long it took to get warm.
The experiment is then finished. 
NB one of the rods will probably not get warm in a reasonable length of time.
BEWARE! DO NOT GRAB HOLD OF THE END OF THE ROD WHICH WAS IN THE FLAME.
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34. Heat one end of a copper rod in a bunsen flame. 

35. Write up your experiment using the CHECKPOINT.

36. Use  the following questions to write your evaluation. You must write in full sentences in your jotter.

1. Did this give you the same results as in task 30?

2. Do you think that this experiment is more or less accurate than task 30? 

3. Explain your answer.

4. Do all metals conduct the same?
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Complete the following experiment to check your results. Use the copper, brass and iron rods only.
This experiment should give you more accurate answers than you found in the last experiments.

38. Refer to the writing up experiment CHECKPOINT (31).
You must write in full sentences in your jotter.

1. Describe how you carried out this experiment.

2. Record your results clearly and  make your conclusions.

3. Why is this experiment more accurate than experiment from task 35?

4. Discuss your results, draw conclusions and discuss any other way of trying the same experiment.

39. Your teacher will demonstrate how heat is moved in a solid, by using you to represent the particles. Record in a sentence or two what happened.

SUMMARY
Conduction occurs in solids.

Metals are good conductors and non-metals are bad conductors.

The best conductors are copper (and silver).
TASK

40. Watch your teacher demonstrate the experiment with the wood and copper bar.


41. Draw a labelled diagram to show what happened during the demonstration.


42. Collect Starting Science Book 2.
Turn to page 2.
Read and answer the following questions.
 SEQ CHAPTER \h \r 1Write the heading “Heat on the move- Conductors”. Read and answer questions 1,2, (make 2b into a table) 3,4,5.
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EXTENSION

43. From Starting Science Book 2, page 2 copy the “Did you know part 2".


44. Complete one or more of the following experiments on conduction.
1. Show that different solids are not equally good at conducting heat.

2. Show that heat conduction along a rod depends on the rods thickness.

3. Time how long it takes for heat to travel along a copper rod. Does it appear to travel evenly?

45. For each experiment record your aim, draw a diagram of the apparatus and record your results. Write down what your results show.
Notes:

1. When heat travels through a solid it does so by conduction.

2. Different materials conduct the heat energy through at different speeds.

3. A thick rod conducts the heat energy through more easily than a thin one.
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47. Write some intelligent comments about the arrangements in the above experiments to say why they give different results.
	Arrangement
	Time for heat to travel 15 cm

	1

2

3

4

5
	


TASK
48. In Starting Science Book 2 read page 3. Write down in your jotter the meaning of the word “insulator”. 

READ

49. Substances that allow heat to travel through them are called conductors.
However many materials do not allow heat to travel through them by conduction, these materials are called insulators. 

50. Liquids, gases and non-metals are good insulators. 

51. We are going to do some experiments to test materials to see which are the best insulators.

52. Remember, insulation is not a means of heat transfer but it is the name given when heat is prevented from travelling through a substance.

TASK

53. Write the heading “Testing Insulators” in your jotter.
Follow the instructions given below.
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1. Place all of the beakers on a heat proof mat as far from each other as possible.

2. Pour boiling water into the glass beaker, the plastic beaker, the copper can and the polystyrene cup.

3. Predict which one you think will be hottest to touch and which will be the coolest etc. 

4. Touch each beaker lightly with your finger. BEWARE OF THE DANGERS OF THIS EXPERIMENT!
54. Answer the questions below about the experiment.
1. Which beaker feels hot first?

2. Why is it hotter on the outside than the other beakers?

3. Why should the beakers be as far from each other as possible?

4. What is the name for the way in which heat is passing through the beaker?

5. After 10 minutes, how do you think the temperature of the water in the hottest beaker compares with the water temperature in the other beakers?

55. TEST INVESTIGATION.
You are now going to complete an experiment to find out which materials are the best insulators. 

56. Your results will be added to the rest of the class and the class results will be used to make conclusions. 

57. Your results of this experiment will be used towards your S2 Physics grade so make sure that you follow the instructions carefully.
1. [image: image23.wmf]Write the heading “INSULATION INVESTIGATION” in your jotter.

2. Draw the diagram of the apparatus like the diagram shown.

3. Copy part one of the table similar given below. Your teacher will show you how to complete the layout.

4. Put the name of your insulating material in the second column. 

5. Save the other columns for other pupil’s results. 

6. The time column must go from 0 to 20 minutes.

	 SEQ CHAPTER \h \r 1Time (mins)
	 SEQ CHAPTER \h \r 1Temperature (oC)

	
	 SEQ CHAPTER \h \r 1YOUR INSULATOR
	 SEQ CHAPTER \h \r 1sand
	 SEQ CHAPTER \h \r 1wadding
	 SEQ CHAPTER \h \r 1fibre glass
	 SEQ CHAPTER \h \r 1horse hair
	 SEQ CHAPTER \h \r 1air

	0
	
	
	
	
	
	

	1
	
	
	
	
	
	

	 SEQ CHAPTER \h \r 1↓
	
	
	
	
	
	


7. Collect the apparatus. You will need the following items.
Heatproof mat, thermometer, wooden lid, insulated cans, stopclock, boiling water
8. Put your hand up when you are ready to start the experiment, and your teacher will come and fill the inner can with boiling water.

9. Put the lid on your can STRAIGHT AWAY and put the thermometer in place as shown in the diagram.

10. Record the starting temperature (the highest temperature the water reaches)

11. Start your stop watch when you have recorded the starting temperature of the water in your beaker. (It should be between 80-90 oC) 

12. Take the temperature of the water in your beaker every minute for 20 minutes.

13. Record the temperature in your table every minute for 20 minutes.

14. Check with your teacher before you stop the experiment.
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Plot a line graph of the temperature of your insulator against time (like that below).

16. Choose another groups results and record them in your table.

17. On the same graph plot the results from their results. 

18. Repeat for all other sets of results.

19. Label each line carefully and produce a key of your results.

20. From the table calculate (work out) how much the temperature has dropped inside each beaker. You may use a calculator to do this.

21. Record your conclusions from this experiment.

58. 
This experiment will be marked as part of your S2 Physics investigation mark.

SUMMARY
Materials which hinder the flow of heat are called insulators.

Things that contain air are the best insulators.

TASK

59. In your planners record your homework.
Homework for next week. 
We need to choose the right materials for the right job.

60. Think about materials in your house chosen to be good conductors of heat. For example pan bases are often made of copper as copper conducts better than many other materials

61. Think about materials in your house chosen to be good insulators of heat. For example pan handles are usually made of an insulator to protect the user from the heat. etc.
Look particularly for things in the kitchen and where you eat.

62. Record your answers in the table like the one below. Add in as many as possible. A stamp will be issued to the pupil with the most correct answers.

	Item
	Material
	Conductor
	Insulator

	Pan base
	Copper
	( SEQ CHAPTER \h \r 1
	

	 SEQ CHAPTER \h \r 1Pan handles
	Wood
	
	(

	
	
	
	


TASK

63. In Starting Science Book 2 page 3 read and answer questions 2,3,4 and 6. 

64. Note down the “Did You Know” part 1 in the red box.

EXTENSION

65. In Starting Science Book 2 read and answer the questions on page 4. 

SUMMARY

As we are hotter than our surroundings we are continually losing heat.

We must keep warm by wearing clothes. We must produce heat to survive.

From your S1 work we know that we eat food to provide this heat energy.

CONVECTION

TASK

66. In your jotter write the heading “CONVECTION”.

READ

67. Heat can travel through fluids. A fluid is something that flows. Liquids and gases are fluid. The heat cannot travel through liquids and gases by conduction so it must travel another way.  Heat travels through liquids and gases by convection. With convection the hot fluid moves upwards as it is lighter (less dense). This usually sets up a convection current in the fluid. A convection current is set up because the hot gas or liquid moves up through the heavier cold gas or liquid.

TASK

68. Draw 2  diagrams in your jotter like the one below and label them.
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69. On the first diagram show what happens to the smoke when the candle is not lit.

70. On the second diagram show what happens to the smoke when the candle is lit.

71. Why does lighting the candle pull smoke into the box?

READ

72. [image: image26.wmf]Tap A
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In the days before electric fans it was common to ventilate mines by lighting a fire at the bottom of one of the mine shafts.

TASK

73. Answer the following question in your jotter.

1. Explain how lighting the fire would bring fresh air down into the mine.

2. Why does lighting the fire not just fill the whole place with smoke? 

3. You may wish to draw a diagram or diagrams to help you.

4. What would have been the biggest problem with using fires to ventilate mines?

74. Now try to answer the following question.
How will the addition of heat to air affect the movement of the air’s particles?

EXTENSION

75. Turn on the electric heater. Put your hands at the sides of the heater and above the heater. In which position did your hand feel hotter?

76. Heat up a 200g weight on a tripod stand for about a minute. Take away the bunsen flame and shine a slide projector’s beam so that you can see a shadow of the weight on the wall. What does this tell you about the air above the hot weight?
TASK

77. Carry out the following experiment carefully.

1. Copy the diagram below and complete the missing labels.

2. Set the apparatus up as shown.

3. Draw on your diagram what happens to the crystal.

4. What does the experiment tell you about what happens to the water as it is being heated?

5. What do you think you would see happening if you held a coloured ice-cube on the surface of the water?

EXTENSION
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Explain how the density of the water changes as it is heated. You may need to do some research to find out about density.

READ

78. This experiment shows a convection current being set up. The bunsen is switched on and heats the water. The hot liquid rises up towards the top of the beaker. Cold water moves in to the bottom of the beaker to take the place of the water that has moved upwards. As the water moves across the top surface it cools. This causes the liquid to fall.

79. Convection is the main way in which heat travels through a liquid or gas. It occurs whenever one part of a liquid is heated more than another. 

80. The heated liquid (or gas) rises. The colder liquid (or gas) sinks down to take its place.

EXTENSION

81. Follow the instructions given below and answer all the questions.
Copy the figure 1 into your jotter and label it.

82. What is the difference between the apparatus arrangement shown in figure 1 and the one in figure 2? Explain any differences in the results obtained from the thermometer. 
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Cut out a paper spiral and hold it above the heater the way your teacher will show you.

84. What does this experiment tell you about air above the candle?

85. Using the apparatus provided to make a working model of a hot-air balloon.
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TASK

Answer the questions in full sentences in your jotter.

86. What is the name given to the way in which heat energy is carried upwards by hot gas or a hot liquid?

87. Is a hot liquid more or less heavy than an equal volume of a cold liquid?

88. What is convection?

READ

89. The hot water system in houses makes full use of the convection currents in water. 

90. Hot water is less dense than cold water (as there are fewer particles per cubic centimetre). This means that the hot water rises up from the boiler into the storage tank. 

91. Cold water is more dense than hot water. It falls from the top of the mains supply to the bottom where it is heated.

TASK

92. Answer the following questions in your jotter. Write in full sentences.
Name two places in the hot water system where you can see convection currents.
Where will the hottest water be in a hot water tank?
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Here is a diagram of a very simple hot water system. 
Which tap is for the hot water?

EXTENSION

94. Now try to answer the following questions.

1. Why does the air above a hot road seemed to shimmer?

2. If you wanted a beaker to contain water at 50 oC why would you have to keep stirring the water as you warmed it up?

3. If you stopped stirring the water and stopped heating the bottom of the beaker, after a while, where would you find the coldest water?

In your planners record your homework.

95. Homework:(Sea Breezes and Thermals) 

1. Copy the diagrams of the sea breezes into your jotter. 

2. On the first diagram draw a flag to show which way it would point during the day 

3. On the second diagram draw a flag to show which way it would point at night.

4. Using the notes, explain how sea breezes arise.

5. EXTENSION HOMEWORK FOR AWARD STAMPS. Find out about thermals, and how gliders and birds make use of them.
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READ

96. On a calm day when there is no wind inland there is often a breeze down by the seashore. During the day on a sunny day, the land will warm up more quickly than the sea. This causes the air above the land to warm and it rises. Cooler air moves in from the sea to take its place. This is created by a convection current carrying heat between the land and the sea. During the day this causes an onshore breeze.
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97. During the night the land cool quicker than the sea. The sea is now warmer than the land. This causes air above the sea to warm and it rises. The convection current moves in the opposite direction.  During the night this causes an offshore breeze.  

EXTENSION

98. In Starting Science Book 2 read and make notes on page 7 and then page 6.


RADIATION

TASK

99. In your jotter write the heading “Radiation”.

READ

100. Conduction and convection both use the atoms of the material that it is moving through to pass on heat. In conduction the atoms jostle each other passing the vibration along the material. In convection “hot” atoms are spaced out more and become less dense and rise up. However how does the heat from the Sun reach us? It cannot be by conduction or convection. Between us and the Sun is space and contains no atoms (it is a vacuum).The heat from the sun reaches us by radiation.
Radiation is a third way by which heat can travel. It is the only method that can travel through empty space (a vacuum). Radiation is the flow of heat by waves- a kind of invisible light. All objects that are warmer than their surroundings radiate heat. Sometimes radiation is called infra-red radiation or heat rays.

101. When these heat rays fall on an object they can be absorbed (taken in) or reflected. If an object absorbs the radiation it will become hot. We then say that the material is a good absorber of radiation. If the rays are reflected away from a material then we say that the material is a poor absorber of radiation.

READ

102. This next experiment shows that something we call heat radiation exists. It is like light because it travels at very high speed and can pass through some things but not others.

TASK

103. Follow the instructions given below.

1. Hold your hand about a metre from the bulb of the heat ray lamp. 

2. See how quickly the heat reaches you after the bulb has been switched on. 

104. Heat which travels as fast as light is called heat radiation.

TASK

105. In your jotter write the heading 
“Which surfaces are the best absorbers and which are the best reflectors of radiation”.

Follow the instructions below.
106. Experiment a)

1. Set up the shiny and dark plates at equal distances from a radiant heater as indicated in the diagram on the next page, but without the marbles.

2. Predict which surface you think will be the better absorber of heat.

3. Switch on the bunsen and leave it for a minute or to. 

4. Touch the backs of each plate to see how much heat they have taken in.

107. Experiment b)

1. Copy and complete the diagram below. 


2. Place the metal sheets with the marbles attached about 20cm apart on the desk.

3. Attach drawing pins or marbles to the back of the metal sheets using vaseline or wax.

4. Place the bunsen halfway between the two sheets.

5. Predict which surface you think will be the better absorber of heat.

6. Note the time for each marble or pin to fall off in a table in your jotter.

7. What conclusion can you draw from this experiment?

108. Answer the questions from the experiment below.

1. Why must the heat source be halfway between the two metal sheets?

2. How do you know which surface is the better absorber of heat?

3. Did you predict correctly?

 

109. Find out which surface reflects the heat better by CAREFULLY placing your hand just in front of each metal sheet. 

110. What conclusion can you make from this experiment?

READ

111. If you sit in front of a fire on a cold evening, you will absorb some of the radiation from the fire and feel warm. However, your temperature does not continually increase, you do not keep getting hotter and hotter, can you think why?

112. This is because as well as absorbing the heat radiation from the fire you are also emitting (or giving out) heat by radiation.

113. The next experiment is to show which type of surfaces are the best emitters of radiation.

TASK

1. Draw a diagram of the Leslie Cube and copy the table below.

2. Predict which surface you think will give out most heat.

3. Record your prediction in the table.

4. Fill the Leslie' cube with boiling water. 

5. Hold your hands near to the shiny and the dull surface at the same time to see if you can feel which one is giving out more heat radiation.

6. Record your observations in the table.

7. Your teacher may show you a more accurate way of measuring the heat given off by the different surfaces.
	Surface


	Predicted order

Hottest first
	Measured order

Hottest first

	Matt black
	
	

	Shiny black
	
	

	White
	
	

	Silver
	
	


SUMMARY

114. Shiny surfaces do not take in (absorb) as much heat radiation as dull surfaces.
Shiny surfaces do not give out (emit) as much heat radiation as dull surfaces.
Shiny surfaces are better reflectors of radiation than dull surfaces.

TASK

115. Answer the following questions in your jotter.

1. What is the name given to the fastest way in which heat energy can move?

2. How would you describe heat radiation?

EXTENSION

116. Fill each can with freshly boiled water and time how long it takes for the temperatures to drop by 30 degrees Celsius.
This should prove that shiny surfaces do not give out heat radiation as fast as dull surfaces. But it will only work if it is a fair experiment. You must make sure that only the surfaces of the cans are different. It is no use using a glass beaker and a copper can. You must also use the same amount of water in each and start them off as near to the same temperature as you can get.

117. Set up the apparatus provided as shown in the diagram.

118. 
This experiment is to make an accurate check on the idea that dull surfaces take in and give out heat radiation better than shiny surfaces.

119. 
Why are you going to make the distances marked X and Y equal to each other?

120. Why can we not use a shiny glass beaker and a dull metal can?

121. Take the temperature of each can every minute after it passes 30oC until it reaches 40oC. 
Take that can away from the heater and keep taking its temperature every minute until it falls to 30oC.
Make a graph of the temperature against the time for each can on the same piece of graph paper.
How do the two graphs together prove what we are looking for?

122. 
In Starting Science Book 2 read and answer the questions on page 8 and 9.
SUMMARY

123. The Vacuum Flask
The vacuum flask is very useful for using our knowledge about the ways in which heat moves. The container prevents heat from entering (and so warming up the contents) or escaping (and so cooling down the contents).


TASK

124. In your planners record your homework.
Homework: (The Vacuum Flask) Copy and complete the information on the vacuum flask and copy the diagram into your jotter. Use the words below to help you. You may use the words more than once.



	plastic
	cork
	silvered
	glass
	conductors
	convection
	conduction
	radiation
	insulating


125. Heat flow is prevented by:

a) the _________  surfaces, which reflect __________ back into the flask;

b) the _______ container walls, which are poor_______ and do not transfer heat by _________;

c) the vacuum, which stops _________ and __________;

d) the stopper, which is made of an ___________ material such as _____ or ______.

READ

126. 
Knowing about heat transfer can also save us money and help protect the environment. Heating our houses over one year usually costs a lot of money but this can be reduced by putting our knowledge of heat transfer to use.

TASK

127. In Starting Science Book 2 read page 11. 
Draw a diagram of your house. 
Include arrows to show where the heat is lost.
Copy and complete the table to show how heat is lost from houses and  how we can prevent this loss.
	Place
	How Heat is lost
	How this can be prevented

	
	
	

	
	
	

	
	
	


128. Review the work that you have completed over this block.

129. Record in your planners your homework.
Homework for next lesson. Revise for your heat test. Use the summary on the last page to help you.
S2 PHYSICS- THINGS YOU NEED TO KNOW ABOUT  HEAT

* = extension material. You may not have got on to this material.

· Heat can be transferred in three distinct ways.

· Heat travels from hot places to cold places.

· Usually heat is transferred in all three ways at once.

· Heat can be transferred by conduction, convection and radiation.

· Heat travels through solids by conduction.

· Heat can travel through solid because the energy is passed along from particle to particle. This is called conduction.

· Metals are good conductors of heat.

· Silver, Copper and Aluminium are good conductors of heat.

· Gases are the poorest conductors of heat, in other words are the best insulators.

· Materials which do not conduct heat are called insulators.

· *
The heat problem that affects us is that we are usually hotter than our surroundings. 

· *
As we are hotter than our surroundings we are continually losing heat.

· *We must keep warm and keep producing heat to survive.

· Things that contain air are the best insulators.

· Heat travels through fluids, (liquids and gases) by convection.

· Convection takes place whenever one part of a liquid or gas is heated more than the rest.

· The heated fluid rises, the colder fluid sinks down to take its place. This sets up a convection current.

· A convector heater works in the following way:

· The heater is switched on.

· The heating wires heat the air round them.

· the hot air rises and escapes from the top of the heater.

· cold air is drawn in to the bottom of the heater to take its place.

· Thermals are currents of hot air caused by convection.

· Sea Breezes at the seaside are caused by convection.

· Radiation is the way heat travels from the Sun to Earth.

· Radiation is heat travelling in waves.

· Radiation does not need particles to travel.

· Radiation is also called infra-red radiation.

· Radiation travels in straight lines.

· *
In hot countries solar ovens can be used to make bread. Solar ovens use the Sun’s infra-red radiation.

· *
Clouds absorb and reflect some of the radiation from the Sun before it reaches the Earth.

· Light shiny surfaces are good reflectors of radiation.

· Dull matt surfaces are poor reflectors of radiation.

· Light shiny surfaces are poor absorbers & emitters of radiation.

· Dull matt surfaces are good absorbers & emitters of radiation.

· In Summer we wear light clothes to reflect the heat and keep us cool.

· In Winter we wear dark clothes to absorb the heat and keep us warm.

· Know about how a vacuum flask works.

· Knowing about heat transfer can save us money on our fuel bills.

· Double glazing, loft insulation, cavity wall insulation, and draught proofing are all ways of cutting down on heat transfer in the house.

· Cutting down on heat transfer in the house can save hundreds of pounds per year on our fuel bills
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