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Pure Substances
What makes a pure substance "pure"?

A pure substance is a substance composed of MANY identical, 
TINY particles.

So, just how small are these particles?   Let's look at some 
numbers:

Number of people in this classroom: 26
Number of students at Tuck: 750
Population of Burlington: 183 315
Population of Canada: 36 710 000
Population of the World: 7 009 940 000
Particles of water in a drop of water: 2 000 000 000 000 000 000 000

... that means that if we took one drop of water, and divided it 
equally for every person on the planet, we could give every single 
person 285 309 146 725 particles (285 billion).

Pure Substances
Let's look at it another way...

In a drop of water there is   2 000 000 000 000 000 000 000 
particles.

What if we divide it in half?

Again?

Again?

If we kept this up, we would have to divide it 71 times to get down 
to 1 single particle.
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Pure Substances
When we divide a pure substance, such as water, in half, both halves are 
identical.  The reason both halves are identical is because in a true pure 
substance, each and every particle is the same.  This means that if we 
continue to divide it over and over again, we would eventually be left with one 
particle, and that would be the particle that represents that pure substance. 

All pure substances are homogeneous, but not every homogeneous 
substance is a pure substance.  In a homogeneous substance the particles 
are not necessarily all identical, however they are evenly distributed so that 
each area has the same pattern of particles.  If you were to divide a 
homogeneous substance, both halves would be the same.

A heterogeneous substance is not pure.  Like homogeneous substances, a 
heterogeneous substance has different types of particle.  However, the 
particles in a heterogeneous substance are not evenly distributed, they are 
scattered, or random.  If you were to divide a heterogeneous substance, the 
two halves would most likely be different.

You have now completed the stations for the Mix It Up experiment.  This 
lab write­up is very similar to the eco­sampling write­up, as far as 
expectations go.

However, this lab is different in that there are 8 mini­experiments.  You 
will have to answer questions based on all of the experiments, but you 
will only be documenting your observations for one of them.
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I would like you to use the remaining time during this period to 
discuss your experiments with your peers.  Talk about...

> ...the things you observed
» What was cool?
» What was boring?
» What was unexpected?
» What was interesting?

> ...the required discussion questions
» From which stations can you obtain answers?
» What are some potential ideas for answers?
» What details could be included?

Your lab write­up is due:  ________________________

Note:  Next lesson we will learn about "The Particle 
Theory of Matter."  This will be the absolute most 
important thing I teach you both this year, and next.  On 
top of that, it will be an incredible tool to help you in your 
discussion sections for this lab write­up.

So, come prepared to listen attentively next class.
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Name: ________________  Class: _______ 


 


Mix-It-Up 


 


Please complete the following worksheet based on station 6 from your Mix-It-Up experiments. 


Purpose: 
 


The purpose of this activity is to examine how the ______________ of ______________ affects 


_______________________________________________. 


 


Equipment: 
 


•   


•   


•   


•   


•   


•   


•  


•   


•   


•   


•   


 
    


Procedure:  
 


1. Record observations of the materials before you mix them. 


2. Measure out _______mL of cold water and pour it into a clean test tube. 


3. Measure out _______mL of hot water and pour it into a clean test tube. 


• Use the hot mitt when handling the hot water. 


4. Place the test tubes in the test tube rack. 


5. Using the measuring spoons and the funnels, add 2 mL of hot chocolate powder to both 


of the test tubes ___________________________________. 


6. Record observations of the mixtures before you shake them. 


7. Put the ________________ in the test tubes, holding them with your thumbs, turn the 


tubes upside down, and shake them. 


8. Record what you observe immediately after you are done shaking the mixtures. 


9. Allow the test tubes to sit in the test tube rack for a minimum of 


_____________________ (more time is better). 


10. Record observations of the mixtures after they have rested. 


11. Wash your test tubes and place them ____________________ in the rack to dry. 


12. Tidy up all of your other supplies, leaving no _____________ for the next group.  
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Observations:  


In the table below record the sensory observations you made at station 6. 


 


Hot Cold


Before 


Mixing


Before 


Shaking


After Shaking


After Settling


Sensory Observations
Stage


 
 


 


 


 


Attach, to the back of this assignment, a series of drawings/pictures depicting the stages of the 


experiment.  
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Discussion: 
 


Answer these discussion questions based on information obtained from all 8 experiments. 


 


If you choose to do so, you may type these answers, print them, and staple them to this 


worksheet. 


 


 


1. Name a station in which you formed a homogeneous mixture.  How do you know it is 


homogeneous?  Why do you think it became so (3 marks)? 


 
 


 


2. Name a station in which you formed a heterogeneous mixture.  How do you know it is 


heterogeneous?  Why do you think it became so (3 marks)? 


 
 


 


3. Did the solids react in one way in hot water and differently in the cold water? If they did, 


explain how it was different and why this happened.  Be sure to reference specific 


observations from the experiments (4 marks). 
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4. When you combined the half test tube of sugar and half test tube of water it did not add 


up to one full test tube.  Explain in detail why you think this happened, making specific 


reference to the particle theory of matter (5 marks). 
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