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States of Matter Booklet 

 

Physical Change – Physical changes occur when substances undergo a change that does 

not change their chemical nature. 

 

Ex – ice melting 

 

Chemical Change – In a chemical change where there is a chemical reaction, a new 

substance is formed. Evidence that a chemical reaction has taken place might include a 

colour change or a release of heat. 

 

Ex – baking cookies 

 
In this unit we focus on physical changes. For the rest of the year we will focus on chemical changes. 

 

 

Physical (Phase) Changes – A Change of State 
 

 A phase describes a physical state of matter. Substances only move from one phase to 

another through physical changes. If energy is added (like increasing the temperature or 

increasing pressure) or if energy is taken away (like freezing something or decreasing 

pressure) you have created a physical change. 

 

Examples of physical changes –  

     –  

     – 

 
Solids      Liquids         Gases            Plasma 
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Solids –  
 

 

 

 

 

 

Liquids –  

 

 

 

 

 

 

Gases –  
 

 

 

 

 

 

 

Plasma –  

 

 
 

We do not find plasma often on Earth. There are special requirements needed 

for plasma to exist which makes them different from the other states of matter.  

 

Natural examples are the Northern Lights, stars or ball lightning. Other 

examples of plasmas include a fluorescent light bulb or neon signs. Inside the 

long tube of the light or sign is a gas. Electricity flows through the tube when 

we turn the light on. The electricity acts as a special energy and charges up the 

gas exciting the atoms and creates glowing plasma inside the bulb.  
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States Table 
 

 Solids Liquids Gases 

Diagram 

 
Particle 

Arrangement 

 

What do the 

particles look 

like? 

The molecules in a 

solid are stuck in 

place. 

 

 

Atoms in liquids are 

bouncing and floating 

around, free to flow 

but are still attracted 

to each other. 

 

Station 1 –  

 

 

 

 

 

 

 

 

Atoms and 

molecules in gases 

are rapidly bouncing 

and floating around, 

free to move where 

they want. 

Compressibility 

 

Can you squeeze 

them together? 

 
Station 5 – 

 

 

 

Station 5 –  

 

Station 5 –  

 

Diffusion 

 
The process by 

which molecules 

move from areas 

of high 

concentration, to 

areas of low 

concentration. 

Hypothesis –  

 

 

 

 

 

 

 

 

 

Station 6 -  Station 6 -  
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Fluidity 

 

Do they flow and 

change shape? 

Station 2 – 

 

 

 

 

 

 

 

Station 2 - Station 2 - 

Density 

 

(g/mL) 

 

 

 

 

 

 

 

  

 

 

Station 1 – Particle Arrangement in Liquids 

 

1. Measure 15 mL of ethanol using the marked graduated cylinder. 

2. Pour the ethanol into a large dry test tube. 

3. Using the black marker draw a line on the test tube at the meniscus of the ethanol. 

4. Measure 15 mL of water using the marked graduated cylinder. 

5. Carefully and slowly pour (try not to let the liquids mix too much) the water into 

the same large test tube that has your ethanol. 

6. Using the black marker draw a line on the test tube at the very top meniscus. 

7. How many millilitres of liquid do you have in your test tube now? ____________ 

8. Cork your test tube and shake it vigorously. Please keep your thumb on the cork 

so that no liquid goes flying. Shake for 30 seconds to a minute. 

9. Once the liquid has settled check to see how the meniscus now compares to the 

line you drew on the test tube. What do you see? _________________________ 

_________________________________________________________________ 

10. Pour all of your liquid in your test tube into a clean dry 50 mL graduated cylinder. 

How many millilitres of liquid do you have now? _________________________ 

11. Describe what happened? ____________________________________________ 

_________________________________________________________________  

12. Looking at your results, what could this mean about the particle arrangement in 

liquids? __________________________________________________________ 

_________________________________________________________________ 

_________________________________________________________________ 

13. Put a one sentence summary in the states table where it says station 1. 

14. Please put the used graduated cylinders back in the tray. 
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Station 2 – Fluidity  

 

Gases 

1. Crush up two alka seltzer tablets (or Tums) in the mortar and pestle. 

2. Light the candle. 

3. Dump the alka seltzer into 50 mL of tap water in a small 100 mL beaker. 

4. Once fizzing starts tilt the beaker towards the lit candle – essentially pouring the 

gas that is being released onto the candle. 

5. Be careful not to let any of the water pour onto the candle. 

6. The gas being released is carbon dioxide. If you are successful in pouring your 

gas the candle should be extinguished (go out), or at least flicker. 

7. If you successfully ‘poured’ gas put a yes in the fluidity row under gases. 

8. Please put used beakers back in the tray. 

 

Liquids 

9. Look at the small beads in the beaker. 

10. Transfer them between a few different containers. 

11. Notice how they can be poured and they take the shape of the bottom of the new 

container but do not fill the container as a gas would.  

12. Put a one sentence summary under liquids in the fluidity row. 

 

Solids 

13. Do solids flow? __________________________. Record this in your table. 

 

Station 3 – Density of Solids 

 

1. Weigh the two solid metals on the scale. Record their mass in grams. 

2. Calculate the volume of metal by filling a 50 ml graduated cylinder to 35 ml with 

water. Drop the metal into the graduated cylinder. The amount that the volume of 

water increased is the volume of the metal. For example if the volume now reads 

38 ml the volume of metal is 3 ml. 

3. Record the volume in the table on the next page. 

4. Calculate the density of the two solids and record in the table on the next page. 

 

Station 4 – Density of Liquids and Gases 

 

5. Weigh 2 small graduated cylinders and record their mass here.________________ 

6. Now pour 10 ml of water into one and 10 ml of bleach into the other. 

7. Re-weigh the graduated cylinders and record their mass here. ________________ 

8. The difference in the mass from before and after you added the liquids, is how 

much the liquid weighs. Record that value in the table below. 

9. In the chart on the next page record the volumes of the two liquids. 

 

10. Weigh an empty balloon and record its weight here. _________________ 

11. Weigh the blown up balloon and record its mass here. _______________ 
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12. The difference in the mass from the empty balloon to the full balloon is how 

much the gas weighs. Record that value in the table below. 

13. The volume of the balloon is 250ml; trust me. 

14. Calculate the density of carbon dioxide. 

15. Calculate the densities of the two liquids. 

 

16. Rank the densities from most dense to least dense. _________________________ 

17. Record your generalizations & observations in the density row of the states table. 

 

Substance Mass (g) Volume (ml) Density (g/ml) 

Lead    

Zinc    

Water    

Bleach    

Carbon dioxide    

 

Station 5 – Compressibility of Solids, Liquids and Gases 

1. Compare the three filled balloons at this station. Balloon 1 has a solid in it. 

Balloon two has a liquid in it. And balloon 3 has a gas in it. 

2. Try and hold the balloon in your hand so that balloon can not change shape and 

then try and press down on the balloon. 

3. Which one is the easiest to compress? ________________________ 

4. Which is the most difficult? ________________________________ 

5. Explain why this might be the case. ___________________________________ 

________________________________________________________________ 

________________________________________________________________ 

6. Rank them in terms of compressibility and record your results in the table. 

7. If you are done this station early finish the math in station 3 or work on the 

crossword puzzle on the last page of this booklet. 

 

Station 6 – Diffusion of Liquids and Gases 

 

Liquids 

1. Place a few drops of vanilla into a balloon and rub the vanilla around. 

2. Blow up your balloon. If you can smell the vanilla through the balloon then the 

liquid is diffusing through the membrane of the balloon. 

3. Record your results in the table. Do liquids undergo diffusion? ___________ 

4. Please pop your balloons (quietly) and place the used balloons back in the beaker. 

Gases 

5. Have two group members stand about 5 meters apart in the hallway. 

6. Have one group member squirt the perfume provided.  

7. Observe how quickly your partner can smell the gas. 

8. Does this make you think that gases undergo diffusion? _________________ 

Record your results in the table. 

Solids 

9. In the table hypothesize if solids would undergo diffusion.  
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Give this try a….. 
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The Kinetic Molecular Theory 
 

The Kinetic Molecular Theory explains the forces between molecules and the energy that 

they possess.  

 

The theory has three main points. 

 

1. Matter _________________________________________________ (molecules).  

 

2. The molecules are in _______________________________. This motion is 

different for the three states of matter.  

Solid - Molecules will bend and/or vibrate, but will stay in close proximity. 

 
Liquid - Molecules will flow or glide over one another; the motion is a bit more  

random than that of a solid.  

 
Gas - Molecules are in continual motion. The kinetic energy of the molecule is 

greater than the attractive force between them; therefore the molecules are much 

farther apart and move freely of each other.  

 
3. When the molecules collide with each other, or with the walls of a container, there 

_____________________________________.  

 

 

Kinetic Molecular Theory and Gases 

1. A gas consists of a collection of small particles traveling in straight-line motion 

and obeying Newton's Laws.  

2. The molecules in a gas occupy no volume (it is all the space between the 

molecules that occupy volume).  

3. There are no attractive or repulsive forces between the molecules 

4. Collisions between molecules are perfectly elastic (that is, no energy is gained or 

lost during the collision).  

5. The average kinetic energy of a system increases as temperature increases.  
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Random Motion 

1. A gas consists of a collection of small particles traveling in ________________ 

_______________________________________ and obeying Newton's Laws. 

2. The _____________________________________________________________ 

(it is all the space between the molecules that occupy volume).  

 

Intermolecular Forces 

3. There are _________________________________________________ between 

the molecules. 

 

If the forces between gas molecules were significant, the molecules would stick together.  

This is what happens when it rains and gaseous water molecules stick together to form a 

liquid.  Because gases are not always ‘sticking’ together we can conclude that in a gas, 

molecular attractive forces are not just small, but essentially zero. This is not true of 

liquids and solids. 

 

Elastic Collisions 

4. ________________________________________________________________ 

(that is, no energy is gained or lost during the collision). 

 

An elastic collision means that no energy is lost or gained during the collision. The walls 

do not add any energy to the system. Therefore, the gas molecules speed is not changed. 

 

Collision animation 
http://www.chm.davidson.edu/chemistryApplets/KineticMolecularTheory/BasicConcepts.html 

 

Watch this demonstration with one gas molecule and answer the following questions. 

a) Is the lone gas molecule undergoing an elastic collision or an inelastic collision? 

b) What does the speed graph show about the gas particle? 
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Now watch the demonstration with more than one gas molecule and answer the following 

questions. 

c) When the gas molecules collide with each other are they undergoing an elastic 

collision or an inelastic collision? 

d) What does the speed graph show about the gas particle collisions? 

Note that each collision causes an abrupt change in speed and in direction. 

Average Kinetic Energy & Temperature 

5. The average kinetic energy of a system ________________________________ 

_______________________________.  

 

Absolute Temperature  

 The absolute temperature of a gas is a measure of the average kinetic energy of 

its' molecules.  

 If two different gases are at the same temperature, their molecules have the same 

average kinetic energy. 

 If the absolute temperature of a gas is doubled, the average kinetic energy of its 

molecules is doubled.  

 __________________________________________________________________

__________________________________________________________________ 

 
 

Temperature & Particle Speed Relationship 
http://www.chm.davidson.edu/chemistryApplets/KineticMolecularTheory/Maxwell.html 

 

How does an increase in temperature affect the speed of gas particles? 

How does an increase in temperature affect the range of speeds of gas particles? 

 

Balloon Demonstration 

When we placed the three different balloons in different temperatures what did we 

observe? Why did that happen? 
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Kinetic Molecular Theory of Solids & Liquids 
 

Complete this table using what you already know about solids, liquids and gases as a 

guide line. Sometimes it helps to rank them or compare the different phases. 

 

 Solids Liquids Gases 

Distance 

Between 

Particles 

 

   

Intermolecular 

Forces of 

Attraction 

 

   

Average Kinetic 

Energy 

 

 

   

 

Summary  
 

 

 

 

 

 

 

 

 

 

 

 

Solid Structures 
 

Amorphous 
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Crystalline 
 

 

 

 

 Covalent network (_______________________) 

 Ionic (_________________) 

 Molecular (___________) 

 Metallic (_________) 

 

Covalent Network Solids 

 
 
 
 

 
Sugar C6H12O6 

 
CH4 
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Ionic Compounds 
 

 

 

 

 

 

 
www.biology.arizona.edu 

 

Molecular Solids 

 
 

 

Metallic Solids 

 
 

    Cu   Ag      Au 
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Kinetic Molecular Theory and State Changes 
 

 
 

Diagram  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We are going to focus on where heat is added and where heat is released. Add arrows to 

your diagram (in another colour if you can) to show where heat is added and where heat 

is released. 
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Terminology 
 

Endothermic – __________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

Exothermic - __________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

Which three state changes are endothermic? ___________________________________ 

Which three state changes are exothermic? _____________________________________ 

 

What the heck is going on? 
 

_______________________________________________________________________ 

_______________________________________________________________________ 

____________________________________. Once we have enough energy to overcome 

these forces the molecules move farther apart and start moving around more rapidly. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 
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_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

How strong these intermolecular forces are account for the variations in melting point, 

boiling point and other characteristics of compounds. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Looking at the melting points below, which 

solid has the highest intermolecular forces? 

How can you tell?  
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Iodine & Fingerprinting 

 

Remember sublimation is the change of a solid substance directly into a vapor without 

first passing through the liquid state. An example of sublimation is seen when iodine, on 

being heated, changes from a dark solid to a purplish vapor that condenses directly to a 

crystalline solid upon striking a cool surface. In this way pure crystals of iodine are 

prepared. Interestingly, the deposition of iodine vapour (going from a gas directly to a 

solid) was used in the past in fingerprint detection. To retrieve fingerprints off of the skin 

of people. Think about the purple fingerprints they are able to pull up on CSI. 

 

 
Questions 

1. What changes of state are happening in this experiment? 

2. What is the heat adding to the system? 

3. What might the phase change diagram of iodine look like? 
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Intermolecular Forces between Liquids 
 

 
 

Questions 
1. Which liquid has the highest intermolecular forces?  

2. Which liquid has the least intermolecular forces? 

3. How can you tell? 

4. Which liquid needed the least amount of kinetic energy to evaporate? 

5. What happened to the liquid particles as they changed state? 
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Evaporation & Condensation 
 

In our lab last class we looked at the heating curve for water. You were supposed to 

specifically identify the melting point and boiling points. 

 

Melting point – __________________________________________________________ 

 

Boiling Point – __________________________________________________________ 

 

 
 

 
 

  

The plateau of the graph _________ 

_____________________________ 

_____________________________ 

_____________________________ 

______________. The plateau 

happens because while more energy 

is being added to the system that 

energy is being used to overcome the 

forces of attraction between particles 

and not raising the temperature of the 

system. The temperature goes up 

again once all the forces of 

interaction have been broken. 

Hopefully you saw a plateau around 

100
o
C on your water heating curve. 
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______________________________________________________________________ 

from a solid to a liquid and from a liquid to a gas. ______________________________ 

______________________________________________________________________ . 

As the temperature increases, the average kinetic energy of the solid substance increases 

and more particles would have enough energy to “escape” and become particles of the 

liquid phase. This is also true of liquid particles changing to the gaseous phase. 

 

 

Vaporization & Evaporation 
 

Vaporization is the process by which a liquid changes to a gas or a vapour. When 

vaporization occurs at the surface of a liquid, the process is called evaporation. 

 

Evaporation from the Surface 

 

If a sample of liquid is left open to the air, particles at the surface collide with other 

particles _______________________________________________________________ 

______________________________________________________________________.  

 

The ____________________________ if a particle collides with an air particle above it, 

_______________________________________________________________________. 

Particles cross back and forth across a state interface (see diagram below). 

 
 

Vaporization from within the Liquid 

 

There are more particles surrounding the particle causing greater forces of attraction 

within the liquid. 

 
 

If a particle within the liquid absorbs enough energy to change into a gaseous particle, it 

is more likely to collide with another liquid particle, lose energy, and return to the liquid 

state.  

 

This argument can be used to explain why evaporation happens at the surface. If the 

surface area is increased, the rate of evaporation increases.  
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At the surface, two processes are occurring: ____________________________________ 

___________________________________ as gaseous particles are “recaptured” by the 

liquid state.  

 

 
 

 
 

Example – a glass of water vs. a sealed water bottle. 

 

Evaporation causes the formation of vapours. A vapour is the gaseous state of a 

substance that would normally be liquid or solid at room temperature. _______________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

 

Examples of volatile liquids -   

 

 

Equilibrium Discussion 
1. Describe a sport that works as an analogy for equilibrium. 

 

 

2. What might happen to equilibrium if temperature is added? 

 

 

 

3. Why do liquids evaporate at different rates? 

 

If a container of liquid is ____________________ 

________________________________________ 

________________________________________ 

and the level of the liquid will drop as liquid 

particles move into the gaseous state. 

 

However, if the container is ___________________ 

__________________________________________ 

__________________________________________ 

_______________ and the level of the liquid will no 

longer change; assuming the temperature is kept 

constant. This is called a _____________________ 

_______________; the liquid level will not change. 
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Boiling Point and Vapour Pressure 
The Link between Temperature & Pressure 

 

At low temperatures there is low kinetic energy, and only the particles at the surface of a 

liquid are able to evaporate into the gaseous state. As the temperature of the liquid 

increases the number of particles having enough energy to overcome the intermolecular 

forces of attraction increases so that particles within the liquid are also able to change to 

gaseous particles.  

 

________________________________________________________________________  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

(Pressure bubble < Pressure atmospheric) then the bubbles collapse (gas → liquid) 

 

Diagram: 

 

 

 

________________________________________________________________________  

________________________________________________________________________ 

________________________________________________________________________ 

 

(Pressure bubble > Pressure atmospheric) then the bubbles rise to the surface and gas escapes. 

 

Diagram: 

 

 

 

 

________________________________________________________________________  

________________________________________________________________________ 

________________________________________________________________________ 

The boiling point is the temperature at which the vapour pressure of the liquid 

(pressure within the micro-bubbles) equals the atmospheric pressure above the 

liquid and you “see boiling”.  
 

________________________________________________________________________  

________________________________________________________________________ 

________________________________________________________________________ 

 

Again – the vapour pressure is the gaseous pressure within the liquid (not at the surface) 

forming micro-bubbles. 
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What might happen if the pressure above a liquid was decreased to the same value as the 

vapour pressure? 

________________________________________________________________________  

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 

 

 

 
 

 

Using the graph below answer the following questions: 

 

Using the graph above answer the 

following questions: 

1. What is the vapour pressure (VP) 

of ethyl alcohol at 40°C?  

 

2. Which substance would 

evaporate the slowest at 20°C? 

Explain your reasoning. 

 

 

3. Which substance has the least 

intermolecular forces of attraction? 

Explain your reasoning.  

4. List substances in increasing order of intermolecular forces.  

 

5. Which substance would have the least viscosity at 20°C? Explain your reasoning. 

 

6. Determine the atmospheric pressure required to have dimethyl ether boil at 20°C.  

 

Questions 
 

1.What is boiling? 

 

 

 

 

2. What two ways can you make a 

liquid boil? 
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States of Matter Dictionary 

 

Term Definition In your own words 

Melting Point 

 

 

 

  

Boiling Point 

 

 

 

  

Plateau 

 

 

 

  

Forces of 

Attraction 

 

 

  

Vaporization 

 

 

 

  

Evaporation 

 

 

 

  

Condensation 

 

 

 

  

Dynamic 

Equilibrium 

 

 

  

Vapour 

 

 

 

  

Volatile 
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Forces between Particles Worksheet 
 

Question 

What is the relationship between the pressure and the temperature of a gas? 

 

Sample Data 

 

 
 

Analysis 

 

1. How are the graphs of pressure versus temperature the same between acetone and ethyl 

alcohol? 

 

 

 

2. How are the graphs of pressure versus temperature different between acetone and ethyl 

alcohol? 
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Conclusion 

 

3. Based on the graphical data and graph, what is the general relationship between 

pressure and temperature? 

 

 

 

 

 

4. Is this relationship direct or indirect? 

 

 

 

 

Applications 

 

5. Based on the vapour pressure measurements at room temperature, which compound do 

you predict has stronger intermolecular forces at work? Explain your reasoning. 

 

 

 

 

 

 

 

6. Define the term volatile. Which of the two liquids do you expect to be the least 

volatile? Why? 

 

 

 

 

 

 

7. Why do you think that most pressurized cans labeled with warnings not to dispose of 

the cans by throwing them into a fire? 
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CHE30S       Name  
________________________ 

Worksheet       Date  

_________________________ 

 

Heating and Cooling Curves 
 

The following data was collected after solid olive oil was placed in a hot water bath. 

 

Time (min) Temp (ºC) 

 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

 

-11.5 

-10.0 

 -8.5 

 -7.1 

 -6.0 

 -6.0 

 -6.0 

 -6.0 

 -5.8 

 -4.0 

 -2.3 

 

 

1. Graph the data on graph paper.  Include all parts of a graph. 

 

2. What was the starting temperature of the oil? 

 

 

3. How was the oil changing during the first 3 minutes and the last 2 minutes that data 

was collected? 

 

 

 

4. How was the oil changing during the time from 4 minutes to 7 minutes? 

 

 

 

5. What is the melting temperature of olive oil? 

 

 

6. What is the freezing temperature of olive oil? 
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The following graph shows the data obtained when liquid coconut oil was placed in an 

ice water bath. 

 

Cooling curve for coconut 

oil (starting as liquid) 

 

 

 

 

 

 

 

 

7. Describe what is happening to the oil during the time period shown. 

 

 

 

 

 

 

8. What is the freezing temperature of coconut oil? 

 

 

9.  What is the melting temperature of coconut oil? 
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Properties of Matter Test Review 
 

Terms to Know – You should be able to describe each of these words. As part of your 

review I would write each word in a scientific sentence. 

 

Physical Change 

Chemical Change 

Solids 

Crystalline 

Amorphous 

Liquids 

Gases 

Plasma 

Melting  

Freezing 

Boiling 

Vaporization 

Evaporation 

Condensation 

Sublimation 

Deposition 

Particle Arrangement 

Compressibility 

Diffusion 

Fluidity 

Density 

Intermolecular Forces 

Kinetic Energy 

Melting Point 

Boiling Point 

Heating curve 

Plateau 

Volatile 

Threshold Energy 

State change 

Dynamic Equilibrium 

Vapour 

Atmospheric Pressure 

Vapour Pressure 

Pressure vs. Temp Graphs 

Normal Boiling Point 

Endothermic 

Exothermic
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You must be able to: 
 

o Describe the properties of gases, liquids, solids, and plasma in terms of particle 

arrangement, density, compressibility and diffusion.  

o Use the Kinetic Molecular Theory (5 main points specific to gas) to explain the 

properties of gases.  

o Explain how the kinetic molecular theory relates to the difference between solids, 

liquids, and gases. (ie. particle movement and energy) 

o Construct and interpret heating graphs from experimental data.  

o Determine the melting and boiling temperatures of a liquid from a temperature 

versus time (heating curve) graph.  

o Describe and explain the process of evaporation and condensation.  

o Describe and explain the difference between evaporation and vaporization; you 

might want to use diagrams.  

o Describe two ways that it is possible to boil a liquid.  

o Explain how atmospheric pressure and vapour pressure relate to cause 

evaporation.  

o Compare the normal boiling temperatures of various liquids, and relate these 

temperatures to intermolecular forces.  

o Construct and interpret a graph of vapour pressure versus temperature.  

What you should do to prepare for the test: 
 

1. Review over your notes. Ask questions about anything you do not understand. 

2. Write your own definitions for the terms above so that you can explain them on 

the test. 

3. Make sure you have completed all the worksheets and handouts given in class. If 

not do them as practice now. If so go over some of the questions you had trouble 

with and do it again. 

4. Go over your practice quiz. Those are great test questions. 

5. Get a good night’s sleep and have a good breakfast. You will do great! 
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