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Success Criteria 

 

Level Success Criteria – States of Matter  

2 Name the 3 States of Matters  

3 
Draw and label a diagram to show the arrangement 

of particles in all 3 States of  Matter 
 

2 

Predict what happened to the shape and volume of a 

solid, liquid or gas if they are left undisturbed at the 

same temperature 

 

3 

Explain the effect of temperature on any substance 

by looking at the arrangement of particles and the 

speed with which particles move 

 

2 
Identify the change of state involved when the 

temperature is increased or decreased 
 

2 
Explain how the water cycle is needed for life and 

where changes of state would occur 
 

 

Level Success Criteria – Solutions  

2 Identify whether a substance is soluble or insoluble  

2 
State that if a substance is soluble, then the solute 

dissolves in the solvent to make a solution 
 

3 Explain why substances are soluble and insoluble  

3 
State what happens to the solubility of a solute when 

the temperature is increased 
 

3 
State that substances that are insoluble in one 

solvent may be soluble in another 
 

3 

Define in terms of solute and solvent what a 

concentrated solution, a dilute solution and a 

saturated solution 
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Level Success Criteria - Separating Techniques  

3 
Give examples of pure substances and mixtures from 

everyday life 
 

2 
State that a pure substance is made of only one type 

of element/atom 
 

2 
State that mixtures are only mixed and not 

chemically bonded together and can be separated 
 

2/3 
Select the correct technique to separate a mixture 

of substances 
 

3 
Explain why a specific separating technique is 

suitable (filter, distil, chromatography, evaporate) 
 

2 
Give examples of how separating techniques can be 

used in everyday life 
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Summary Notes 
States of Matter 

 

 The three states of matter are:  

 

 

 

 

 

 

 

Fixed Shape  Changes Shape Changes Shape 

Fixed Volume  Fixed Volume  Changes Volume 

 

 The arrangement of particles in solids, liquids and gases 

State 

Model 

diagram of 

particles 

Describe Arrangement 
Explain why in 

terms of Energy 

Solid 

 Particles are arranged in 

tightly held rows and 

can only move slightly 

(shoogle) 

Particles have a 

low energy state 

Liquid 

 

Particles are arranged in 

loose rows and can 

change places 

Particle have 

more energy than 

solid particles 

but less than gas 

particles 

Gas 

 

Particles are very far 

apart 

Particles have 

high energy and 

move quickly 
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 Changes of State 

 

 Heat energy is used to 

move between the 3 

states of matter. The 

more heat energy given, 

the further apart and 

more the particles move. 

 

Mixtures & Solutions 

 

 A substance which can dissolve is soluble 

 A substance which cannot dissolve is insoluble 

 

 The solid is called the solute 

 The liquid the solvent 

 Sugar (solid) & water (solvent) make a salt solution 

 The solute is dissolved in the spaces between the solvent 

particles 

 

 
 

 When no more spaces exist, the solute cannot dissolve and 

the solution is saturated 

 The temperature can be increased to dissolve more solute 

 A concentrated solution has a lot of solute (solid) and little 

solvent 

 A dilute solution has a lot of solvent (liquid) and little solute 

LIQUID

GAS

SOLID

freezingmelting

condensationevaporation

LIQUID

GAS

SOLID

freezingmelting

LIQUID

GAS

SOLID

freezingmelting

condensationevaporation
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Separation Techniques 

 

 Filtration - This can be used to separate 

solid from liquid or soluble from insoluble. 

E.g. If separating sand and water, the 

sand is left in filter paper (residue) while 

the water passes into the conical flask 

(filtrate) 

 

 

 

 

 Distillation - This can be used to separate substances with 

different boiling points.  The flask is heated and one 

substance evaporates.  The gas is then cooled down and 

condensed, collecting in the flask as a liquid (or distillate) 
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 Chromatography - This is 

used to separate a mixture 

of dyes or pigments.  A 

solvent is used to carry the 

colour along the paper. 

Each colour will travel a 

different distance because 

some are heavier than others.  

 

 Sieve - this is used to separate a 

mixture of different sized solids.  

The smaller solids will pass 

through the holes and the larger 

ones will not. 

 

 Magnet - this is used to 

separate a mixture of 

magnetic and non-

magnetic solids.  The 

magnet will pull the magnetic solid out of the mixture. 

 

 Evaporation - this is 

used to separate a 

solution (solute from a 

solvent).  The solvent will 

change from a liquid to a 

gas and evaporate out of 

the dish and the solute 

(solid) will remain. 
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Homework 
 

Homework 1 – Solid, Liquid, Gas 

1. Name a state of matter that has a fixed volume and can 

change shape? 

 ____________________________________________ 

2. Name a state of matter that can change volume and can 

change shape? 

 ____________________________________________ 

3. In which state of matter do the particles have the least 

energy? 

 ____________________________________________ 

4. Name the 2 processes that would turn a solid into a gas? 

 ____________________________________________ 

5.   Describe what happens to the particles of a gas as they are 

cooled to a liquid, include the name of the process in your 

answer.  

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 
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6. Petrol is transported from Grangemouth, all around the 

country by road and rail, in tanks.  Why is it important that 

these tanks are tested at different temperatures with 

different volume of petrol inside? 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 

 

7. Chad was at a party and decided to put his plastic bottle of 

juice in the freezer to keep it cold.  After 10 minutes, 

Chad found that his juice was frozen and cold but had 

expanded and cracked the plastic bottle.  This was not 

what Chad had learned in science that week.  Explain what 

Chad had learned in science and why he would be surprised 

when he found the bottle. 

 ____________________________________________ 

 ____________________________________________ 

  ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 
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Homework 2 -Solutions 

 

1. Shuggie was carrying out an experiment. The instructions 

told him to mix calcium fluoride powder with dihydrogen 

monoxide liquid.  Apply the words solution, solvent and 

solute to his experiment. 

 ____________________________________________ 

____________________________________________ 

2. Shuggie added too much powder and no more will dissolve.  

What type of solution has he made now? 

 ____________________________________________ 

3. What could Shuggie do to make the extra powder dissolve? 

 ____________________________________________ 

4. Shuggie repeated the experiment with copper oxide 

powder instead, but the powder all gathered at the bottom 

of the test tube.  What word is used to describe the 

copper oxide powder? 

 ____________________________________________ 

5. Shuggie got paint on his hands that wouldn’t wash off with 

soap & water.  Suggest something else he could try. 

 ____________________________________________ 
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Homework 3 –Separating Techniques 

 

1.  Tyrone had knocked over a tray of equipment in science and 

ended up with a mixture of stones, sand, salt, nail polish 

remover, water and cork all in a large beaker. 

a)  Why would the cork be easiest to remove form the 

mixture? 

 ____________________________________________ 

b) Tyrone decided to separate all the solids first.  How could 

he separate the stones and sand? 

 ____________________________________________ 

 ____________________________________________ 

c) Tyrone was left with salt dissolved in water and nail polish 

remover.  How would be separate the last three 

substances? 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 

 ____________________________________________ 
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Home Experiments 

Floating in Solutions 

 

Equipment:  

Pint glass, spoon, an egg, salt and water. 

 

Instructions:  

Fill the pint glass around ¾ full with water and then carefully 

place the egg in the water.  The egg should sink to the bottom 

of the glass.  Remove the egg then add 6 spoonful’s of salt and 

stir making a salt/water solution.  Try carefully placing the egg 

in the solution now.  Can you repeat the experiment with 

different masses of salt and have the egg somewhere in the 

middle?? Tweet us your pics @GHSGeekSquad. 

 

Custard Solution 

 

Equipment:  

Large mug or bowl, custard powder, water and teaspoon. 

 

Instructions: 

Add water to about ½ the mug or bowl.  Add the custard powder 

teaspoon at a time stirring constantly.  When about 2 parts 

powder to 1 part water, the mixture will become thicker and 

stiffer to stir.  Eventually no parts of the mixture look dry and 

no water is sitting on top.  Slowly pull the teaspoon out of the 

mixture and stab it down onto the mixture.  Is it as you 

expected?  Is it easier to stir slowly or quickly? Try YouTube 

for custard videos. Tweet us your pics @GHSGeekSquad. 
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Useful Websites 

 

 

 

 

 

 

 

Videos 

 


