
Hot Stuff 
Review of Our Experiment 

What is heat? 

What do we know already? - Heat is 
transferred by conduction & convection 

Heat is also transferred by radiation 
and involves kinetic energy. 

Plot the cooling rates of hot water in a 
clear and black test tube  

Discussion on your observations 

ASK A QUESTION 

DO BACKGROUND RESEARCH 

CONSTRUCT A HYPOTHESIS 

CARRY OUT AN EXPERIMENT 

ANALYSE YOUR DATA 

REPORT YOUR RESULTS 



Hot Stuff 2 
Terms 

ATOMS : The building blocks of  
everything 

ELECTRONS : The negative 
particle that orbits in 
“shells” around the 
nucleus. Capable of being 
detached from the atom. 

MOLECULES : Groups of 
atoms bonded together. 



Hot Stuff 2 
So how does heat flow? 

CONDUCTION – TRANSFER OF HEAT IN 
SOLIDS: 
• Molecules in solids are more tightly 

packed  
• Heat vibrates them, wiggly wiggly, and 

they spread the heat by moving and 
passing it to the next molecule, a bit 
like a Mexican wave  

• Metals do this better than others solids 
due to free electrons in their structure 

• The temperature is highest near the 
heat source 



Hot Stuff 2 
Convection – Heat transfer 

in liquids and gases 

• Molecules are free to move 
• They absorb the energy and move 
• This sets up currents which transfer the 

hotter or colder air or liquid 
• Hot air or liquid rises 
• Cold air or liquid falls to take its place 
• Eventually all the liquid or gas is heated 
• But temperature whilst heating can 

vary throughout the air or liquid.  
• You can get localised “boiling” of the 

liquid near the heat source 



Hot Stuff 2 
What is radiation? 

Welcome to the weird world of 
the photon : 

• It is a particle which has no mass 
• It travels at the speed of light 
• It brings energy to us from the sun 
• It has a split personality : 

• sometimes it behaves like a particle 
• sometimes like a wave 

• You know it as “light” or 
“infrared” 



Hot Stuff 2 
What is radiation? 

Photons excite electrons in an atom 
which gives them extra potential 
energy but they can only jump up to 
another shell not in-between. 

This is the famous 
“quantum jump” 

So the sun sends 
energy as “light” 
which excites the 
atom and so 
energy is 
transferred. 
When the electron 
jumps back down, 
it gives off light. 



Hot Stuff 2 
What sort of energy is heat? 

Kinetic energy : The energy of 
movement. 
• Everything moves in the universe, so 

even the coldest object has some 
kinetic energy. 

• Only at Absolute Zero (-273.15 degrees 
Celsius) does mechanical movement 
stop. 

• There is nowhere in nature where this 
happens naturally.  

Heat is the kinetic energy of the 
atoms and molecules that make up  
matter together with any potential 
heat energy they have stored. 



Hot Stuff 2 
Results of our experiment 

Outliers 

Outliers 



Hot Stuff 2 
What does the shape tell us? 
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Looks like a straight line but sloping the other way 
So might be a straight line. 
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Hot Stuff 2 
What does the shape tell us? 

Looks like a straight line but sloping the other way 
So might be a straight line. 
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Here’s one done by someone else 



Hot Stuff 2 
Questions 

We saw before that all experiments have errors: 
 
• Design errors 
• Instrument errors 
• Researcher errors – poor training, poor recording, poor technique 
• Environmental changes – contamination, temperature, vibration for 

example can change results 
 

Outliers are data that  depart from the general trend of the data. 
 

QUESTIONS : 
 
1. What is the most likely cause of the outliers in the first two graphs from 

the list above? 
 

2. From what we know about heat, why must the outliers be wrong? 
 

3. The manufacturer of the thermometers claims that they are accurate to 
within one degree above or below the temperature.  
 
That means that there should not be much more than 2 degrees difference 
between the two thermometers when the water is first poured into the 
test tubes.  
 
Looking at the readings circled in red, do you agree with that accuracy 
rating by the manufacturer? 
 

4. All three graphs, but most clearly the first and last, show that the silver 
paper wrapped test tube lost its heat more slowly than the clear one.  
 
Given this was an experiment to demonstrate heat radiates from hot 
things, and heat radiation is a form of light, why do you think we got that 
result? 
 

5. Water boils at 100 degrees. In our first experiment on convection, everyone 
found that the water with the seeds in it boiled at a lower temperature – 
around 85 degrees. Why might that happen? 

 



Hot Stuff 2 
Answers 

ANSWERS : 
1. The researcher misread the temperature – so maybe needed more training 

in using and reading the thermometers 
 

2. Heat always flows from hotter to cooler. For the tube to suddenly become 
hotter, it would have needed to be heated up. There was no way of heating 
the tubes in this experiment last week.  
 

3. Some of the results show a 4 degree difference.  
• 68% of all of the thermometers should read within the ban of 2 

degrees.  That implies that only 32% should fall outside of this.  
• Two in three of these readings fall outside which is 66%  
• So either  

• we were unlucky and had a bad batch of thermometers 
• if we looked at more results we would see that it is just 

because it is a small sample 
• or the accuracy is overstated by the manufacturer although 

they refer to an accuracy at 35 degrees and we were 
measuring higher temperatures – so it may be that they 
become less accurate at higher temperatures. 
 

4. The silver paper reflects some of the radiated energy and thereby bounces 
it around inside the test tube. This stops it from cooling at the same rate as 
the clear one. 
 

5. Who knows – it would be a great subject for another experiment. We have 
a new question and our hypothesis might be : 
 
• It might be because particles from the seeds mechanically trigger 

boiling earlier,  
• It might be because heating them has released chemicals into the 

water and changed it’s chemical properties  
• It might be both.  



Marvellous Magnetism  
Observation 

• You are going to do an observation and then 
decide what experiment you want to do next 
week on magnetism. 
 

• We will be bringing over a range of different 
shape magnets and some sealed iron filings. 
 

• We will demonstrate how to handle the 
magnets.  
 

• Experiment with the magnets and then decide 
what experiment you might want to do next 
week. 
 

• Fill in the Method Form for the experiment for 
next week. 



Magnetic 
Observation 

ASK A QUESTION 

DO BACKGROUND RESEARCH 

CONSTRUCT A HYPOTHESIS 

CARRY OUT AN EXPERIMENT 

ANALYSE YOUR DATA 

REPORT YOUR RESULTS 



Magnetic 
Other items you can use 

• Materials test kit – to see which metals are 
magnetic and which are not 
 

• Ferrofluid – helps you explore the shape of 
the magnetic field further 
 

• Newton meters – which allow you to explore 
the force of attraction between the magnets 
 

• Rulers – allows you to work out over what 
distance the force extends 
 

• Compasses – allows you to see how a magnet 
affects a compass 
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