Science Focus 8 – Unit 1 Mix and Flow of Matter Study Guide


	SCIENCE FOCUS 8 UNIT 1

MIX AND FLOW OF MATTER
	KEY


TOPIC 1: MATTER ON THE MOVE – complete and review by ______________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Solid


	
	

	Liquid


	
	

	Gas


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. List the 5 key ideas of the particle model of matter. (8)

	1.  All substances are made of tiny particles 

	2.  All particles in a pure substance are the same.  Different pure substances are made of different particles.

	3.  The particles have spaces between them.

	4.  The particles are always in motion – vibrating, rotating, and (in liquids and gases) moving from place to place.  The speed of the particles increases/decreases when the temperature increases/decreases.

	5.  The particles in a substance are attracted to one another.  The strength of the attractive force depends on the type of particle.

	


2. Why are solids greatly affected by gravity? ___ Particles of solids are so tightly 

packed together they cannot move around freely and they have a relatively high combined mass.   (8)

3. What do solids form when they are poured? ___ a pile.   (8)

4. How do particles move in solids? ___ Because the particles attractions hold them together, they move in clumps and do not flow apart.   (8)

5. How do particles move in liquids? ___ Because the particles attractions are weaker than they are in solids, the particles slide around each other while vibrating together in small clusters.    (8)

6. Where will liquids always flow? ___ They flow to the lowest level and form a level surface when they are at rest.   (9)

7. How do particles move in gases? ___ Because the attractions are so weak, the particles are not clustered together and move in all directions.  (10)

8. Why do gases seem invisible? ___ Because of all the space between particles   (10)

9. What is melting? ___ The change of state from solid to liquid   (11)

10. What is vaporization? ___ The change of state from liquid to gas   ____ (11)

11. When does a change of state occur? ___ when a substance is heated and the particles gain energy or when a substance is cooled and the particles lose energy   (11)

12. What is the change of state from a gas to a liquid called? ___ condensation  (11)

13. What is the change of state from a liquid to a solid called? ___ freezing or solidification   (11)

14. What is unique about sublimation? ___ a gas changes directly to a solid or vice versa without first becoming a liquid.   (11)

15. Name and explain the slow form of vaporization. ___ evaporation – it is the same process but it occurs more slowly over a wider range of temperatures   (12)

16. Name and explain the rapid form of vaporization. ___ boiling – it is the rapid change from liquid to gas and occurs at a specific temperature   (12)

17. Every substance has its ___ own freezing point and melting point    (12)

18. Use the “Off the Wall” on page 10 to explain what plasma is and where it can be found. (10)

	Plasma is a gas like mixture of positively and negatively charged particles.  It is sometimes considered to be the fourth state of matter and is the most common form of matter in the universe.

Plasmas occur naturally in stars such as the Sun and in lightning.


INSERT FIGURE 1.2 FROM PAGE 11 IN THE SPACE BELOW

TOPIC 2: MIXING AND DISSOLVING – complete and review by ____________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Properties


	
	

	Mixtures


	
	

	Pure Substances


	
	

	Elements


	
	

	Compounds


	
	

	Homogenous


	
	

	Solution


	
	

	Heterogeneous


	
	

	Mechanical

 Mixture


	
	

	Suspension


	
	

	Colloid


	
	

	Emulsion


	
	

	Phases 


	
	


	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Dissolving


	
	

	Solute


	
	

	Solvent


	
	

	Soluble


	
	

	Rate of 

Dissolving


	
	

	Agitation


	
	

	Solubility


	
	

	Saturated 

Solution


	
	

	Unsaturated 

Solution


	
	

	Supersaturated 

Solution


	
	

	Insoluble


	
	

	WHMIS


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What is the difference between a mixture and a pure substance? ___ a pure substance has only one type of particle, a mixture contains two or more pure substances   (13)

INSERT THE CHART FROM PAGE 13 IN THE SPACE BELOW

2. How are homogenous and heterogeneous mixtures different?  List 1 example of each. (14,15) 

	Homogeneous mixtures look like they have only one set of properties: an example is air 

	Heterogeneous mixtures have two or more visible parts: an example is chocolate chip cookies


3. Why is a solution of water and sugar classified as homogeneous? ___ it contains both sugar and water particles but it looks like it is just one substance   (14)

4. Why is a rock classified as heterogeneous?  ___ you can see the properties of the different minerals that make up the rock        (14)

5. What does homogenization help to do? ___ it helps the fat particles in milk stay suspended so they do not settle      (15)

6. What is a heterogeneous mixture in which particles do not settle. ___________________(15)​​

7. How can particles in a colloid be suspended even longer?  Give an example ___ an emulsifier can be added – mayonnaise is an example        (15)

8. What are phases in a mechanical mixture?____ the separate visible parts   (15)

9. What does homogenization help to do?___ same as number 5      (15)

10. The process of making a solution of salt and water is called ___ dissolving     (17)​​

11. Explain how dissolving works using the example of sugar and water.  (17)

	There are strong attractions between the water particles and sugar particles. The water particles pull a sugar particle away from the sugar crystal and the motion of the water carries it away.  This makes room for more water particles to attach to new sugar particles.


12. Use the particle theory to explain how evaporation takes place in a water drop. (17)

	Water particles at the surface gain enough energy from the heat in the air to move quickly enough to turn from the liquid state to the gas state.  This results in new water particles at the surface so the process repeats itself.


13. In a sugar water solution, the solvent is the ___ water 
 and the solute is the ___ sugar     (18)

14. Another way to say that salt dissolves in water is to say it is ___ soluble in water     (18)​​

15. Why is water called the universal solvent?___ it is able to dissolve many different materials      (19)

16. Approximately what percent of your blood is made of water and what does it do?

 ___ about 50% - it dissolves and carries food molecules, vitamins, minerals and other essential substances throughout your body.  It also carries away waste   (19)

17. List 4 things that affect the rate of dissolving ___ agitation, temperature, pressure, and the concentration of the substances          (19)

18. What is the difference between a saturated and unsaturated solution? ___ a saturated solution already contains all the solute it can possible dissolve at a specific temperature, an unsaturated solution could dissolve more of the solute   (20)

19. Explain, using the particle model, what happens when a solution becomes saturated ___ the spaces between the particles of the solvent become completely filled with particles of the solute so there is no more room for any more solute    (21)

20. How can you prepare a supersaturated solution? ___ prepare a saturated solution and then lower the temperature of the solution        (21)

21. Explain using the particle model, why some materials are insoluble? ___ the attractions between the particles of the solute are stronger than the attractions between the particles of the solute and the particles of the solvent      (24)

22.  Explain how detergent removes stubborn stains. (24)

	Detergents are long particles with two different types of ends.  One of the ends is strongly attracted to stain particles.  The other end is strongly attracted to water particles.  When the detergent comes in contact with the stain, it sticks to the stain and pulls it away when the end that is attracted to the water is rinsed away.


Insert the “WHMIS symbols” chart from page 481 in the space below

TOPIC 3: SEPARATING EARTH’S MIXTURES – complete and review by ____________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Desalinating


	
	

	Dehydration


	
	

	Distillation


	
	

	Fractional

 Distillation


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What is useful to know when separating a mixture?___ the properties of the components and how they differ from each other          (28)

INSERT FIGURE 1.16 FROM PAGE 28 IN THE SPACE BELOW. INCLUDE THE EXPLANATION OF HOW IT WORKS

INSERT FIGURE 1.17 FROM PAGE 29 IN THE SPACE BELOW. INCLUDE THE EXPLANATION OF HOW IT WORKS

2. Why are convenience foods sold in a dehydrated form? ___ it makes them easier to transport and reduces the chances of spoilage       (29)

3. What 2 important resources does seawater contain? ___ salt and water      (29)

4. Explain how you can easily remove solute form seawater___ just let the water evaporate and it will leave the salt behind         (29)

5. What process is used to refine petroleum?___ fractional distillation    (30)

6. Explain how fractional distillation works. (30)

	The crude petroleum is heated in one tower until it vaporizes.  It is then transported to another tower where the gases cool at different levels.  At each level, the condensed liquid is collected.


INSERT FIGURE 1.18 FROM PAGE 30 IN THE SPACE BELOW. 

7. What is an ore? ___ a mineral or group of minerals that contain a valuable substance    (31)

8. Explain the process of extracting gold from its ore.

	The ore is blasted and crushed and then mixed with water to create a fine suspension.  Chemicals are added that dissolve only the gold.  The water with the dissolved gold is then passed through a filter.  Zinc is added to the water which releases the gold.  The gold residue sinks and is collected.


TOPIC 4: FLOW RATE AND VISCOSITY – complete and review by _________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Viscosity


	
	

	Viscous


	
	

	Flow rate


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. Viscosity is a property of all ___ fluids including liquids and gases             
 whether they are ___ pure substances or mixtures      (40)

2. Why is it difficult to imagine the viscosity of a gas? ___ gases are invisible and difficult to feel for thickness     (40)

3. How is the viscosity of nail polish and mascara controlled?___ by the amount of solvent that is added        (46)

4. What happens to the solvent in nail polish once it is applied? ___ it evaporates     (46)

5. What is the relationship between viscosity of a liquid and it’s flow rate? ___ the more viscous the material is, the slower the flow rate        (48)

6. As the temperature of a material increases the attractive forces between the particles

___ decreases    (48)

7. As the temperature of a material decreases the attractive forces between the particles

___ increases      (48)

8. The viscosity of a liquid ___ decreases      as it is ___ heated              
and ___ increases      as it is ___ cooled     (48)

9. Why do gases flow differently than liquids? ___ gas particles are so far apart and attractive forces are so low that the particles are more likely to collide than rub together       (49)

10. The viscosity of a gas ___ increases      as it is ___ heated             
and ___ decreases     as it is ___ cooled    (48)

TOPIC 5: DENSITY – complete and review by _______________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Density


	
	

	Mass


	
	

	Volume


	
	

	Weight


	
	

	Gravity


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What does density describe in everyday words? ___ crowdedness      (50)

2. How does the particle theory explain that different substances have different densities? 

___ different substances have different particles – the size of particles determines how many can fit into a given space which in turn determines the density        (50)

3. Why can you not walk on the surface of a lake? ___ attractions between the particles of water are not strong enough to keep your foot from pushing them apart     (51)

4. Why is it easier to walk through air particles than water particles? ___ air is mostly empty space, you do not have as many particles to push out of the way     (51)

5. How does temperature affect density? ___ as the temperature increases, the particles push further apart and take up more space – this makes the density decrease (52)

6. Mass is a measurement of ___ the amount of matter in a substance              
Volume is a measurement of ___ the amount of space occupied by the substance
Weight is a measurement of ___ the force of gravity exerted on an object   (53)

7. The units used to measure mass are ___ grams or kilograms    g    or    kg        
The units used to measure volume are centimeters cubed or milliliters      cm3   or   mL
The unit used to measure weight is ___ newtons         N                        (53)

8. Mass can be measured using a ___ balance scale   

Volume of a liquid can be measured using ___ measuring cup or graduated cylinder   
Volume of a gas can be measured by ___ measuring the volume of the container its in
Volume of a solid can be measured using ___ direct measurements and formulas       
Or by using a procedure called ___ displacement      (53)

9. Displacement involves ___ measuring the amount of liquid the overflows a container when a solid object is submerged in the full container    (53)

10. What is the formula for calculating density? ___ density equals mass divided by volume    (57)

11. What units are used to express density? ___ grams per centimeters cubed  g/cm3     and        grams per milliliter   g/mL   (57)

12. The density of an object with a mass of 13g and a volume of 4cm is ___ 3.25  g/cm3  Show your work below and make sure the correct units are in your answer.

TOPIC 6: BUOYANCY – complete and review by __________________________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Buoyancy


	
	

	Buoyant Force


	
	

	Floating


	
	

	Average Density


	
	

	Neutral 

Buoyancy


	
	

	Archimedes 

Principle


	
	

	Hydrometer


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. Without buoyancy matter could not ___ be transported from place to place    (59)

2. Buoyant force is __ the upward force exerted on objects submerged in fluids    (59)

3. Floating occurs when ___ an object does not fall in air of sink in water, but remains suspended in the fluid.  This happens when buoyant force is greater than gravitational force          (59)

4. The force of gravity pulls ___ down toward the center of the earth     (59)

5. Buoyant force pushes ___ up, away from the earth       (59)

6. Water can support objects that have densities greater than water as long as ___ the weight of the object is spread over a large enough area       (61)

7. Explain how it is possible for a steel boat to float (62)

	Steel has a greater density than water so solid steel will sink in water.  However, a ship will have a large hollow hull filled with air.  The overall average density of the ship will be less than the density of water so the ship will float.


8. How is average density useful? ___ it can be used to enable objects that would otherwise sink to float and help floating objects sink     (62)

9. Explain how a swim bladder helps a fish rise and sink.__ the swim bladder contains a mixture of air and water – if more air is added, the fish rises, if air is released, the fish sinks     (62)

10. What technology has adapted the swim bladder structure for human use? _ submarine (62)

11. Why is an airship able to float?___  the average density of the airship is less than the density of the air       (63)

12. What problem was Archimedes trying to solve around 212 B.C.E?.___ the king wanted to know if a crown was pure gold or if he was being cheated      (64)

13. Where was Archimedes when he figured out how to solve the problem? _ public baths (64)

14. What principle did Archimedes come up with about his new ideas about density? (65) 

	The buoyant force acting on an object equals the weight (force of gravity) of the fluid displaced by the object


15. What is the condition called when gravity equals buoyancy?.___ neutral buoyancy   ( 65)

16. Why do we sink in a bath , but float in a boat? ___ the amount of water displaced by our bodies in a bath tub weighs less than we do.  The amount of water displaced by the boat with us in it weighs more than the boat and us combined.    (65)

17. Why do we float easily in saltwater and not fresh water?___ The density of salt water is greater than fresh water.  The extra particles of salt hold us up      (67)

18. What does a hydrometer measure? ___ density      (67)

19. How does a hydrometer work? (67)

	The hydrometer is a hollow tube weighted at one end so it will bob up and down.  Part of the hydrometer will float above the surface of a liquid and part will sink below the surface.  The greater the density of the liquid, the higher the hydrometer will float above the surface.


TOPIC 7: FLUID PRESSURE – complete and review by _____________________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Pressure


	
	

	Pascal


	
	

	Kilopascal


	
	

	Incompressible


	
	

	Barometer


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. What does pressure measure? ___ force acting perpendicular to a unit area (how hard you push on how big of  a space               (71)

2. What is the formula used to calculate pressure? ___ pressure equals force divided by area   (71)

3. How does landing on a big mat, cause a softer landing than landing on the ground? ___ the mat compresses as you land on it so it absorbs some of the force   (73)                                

4. What 3 requirements are necessary when compressing gas? (73)

	The gas must be enclosed in a sealed container with sturdy walls

	There must be enough space between the particles so that even after they are compressed they are still far enough apart to behave like a gas

	An external or outside force is applied to the enclosed gas to push the particles closer together


5. Why are gases compressible? ___ their particles are far enough apart that they can be squeezed together into a smaller volume      (73)

6. Why are solids and liquids almost incompressible? ___ their particles are already so close together that they cannot be squeezed into a smaller volume      (73)

7. What happens to liquids and solids when an external force is applied? ___ the applied force is transmitted (passed along) from one particle to the next      (73)

8. How is counterforce useful? ___ the counterforce pushing back can be used to absorb or cushion shocks       (74)

9. Explain how an air bag cushions the blow of an impact during a car accident. (74)

	Impact sensors trigger an electric current to flow to an ignitor.  The ignitor causes an explosive chemical reaction that releases nitrogen gas.  The gas inflates the airbag, which then rapidly deflates as the driver, or passenger hits it.  The deflating airbag absorbs the force of the collision.


10. How thick is the Earth’s atmosphere? ___ approximately 160 km thick      (75)

11. Why do we not feel weighed down by the pressure of air? ___ the pressure is so well balanced by your body, both inside and out, that you hardly notice it    (75)

12. Explain why you feel a “pop” in your ears as you move up a mountain. (75)

	As you move up the mountain, the number of air particles pressing on the outside of your body decreases.  The pressure inside your body does not change as quickly so the pressure inside your ear is now greater than the outside pressure.  Your eardrum is a very thin membrane that moves in response to the pressure.  If the difference in pressure on either side of the eardrum becomes great, you experience a “pop” inside your ear as the pressure equalizes.


13. What is the most common device for measuring air pressure? ___ a barometer    (76)

14. Describe how a mercury barometer is created. (76)

	A thin strong walled glass tube sealed at one end is completely filled with mercury.  It is then inverted (turned upside down) in a pool of mercury allowing no air to enter.  Gravity pulls some of the mercury down the tube leaving a vacuum at the top.


15. How does a mercury barometer work? ___ when air pressure increases it pushes down on the pool of mercury forcing some of the mercury higher into the tube.  When air pressure decreases, gravity pulls more of the mercury lower in the tube     (76)

16. Why does a juice box collapse into itself when you drink from it? ___ air pressure forces the sides inward      (76)

17. Why does pop fizz when you open the bottle?  What gas does it release? ___ carbon dioxide gas is forced under pressure to dissolve in the liquid.  Opening the bottle allows the gas to escape       (77)

TOPIC 8: FLUID SYSTEMS – complete and review by ______________________________

parent’s initials

Vocabulary

	CONCEPT
	DEFINITION
	ILLUSTRATION

	
	
	

	Chlorofluoro-

Hydrocarbons


	
	

	Hydraulics


	
	

	Hydraulic

 Systems


	
	

	Pneumatic

 Systems


	
	

	Compressors


	
	


Questions (the number in brackets at the end of the answer line is the page where the answer can be found)

1. Particles flow from ___ areas of high   pressure to ___ areas of low   pressure. (78)

2. How do aerosol cans work? Be specific ___ liquids are placed in strong walled containers along with a gas under high pressure.  When the container is opened (by pressing a valve) the pressurized gas rushes out taking some of the liquid with it     (78)

3. What dangers are associated with aerosol cans? ___ high temperatures can cause increased pressure which may rupture (burst) the can.  Puncturing or exposing the can to sparks or flame may also cause a rupture        (78)

4. Why are CFCs not used in aerosol cans anymore? ___ the CFCs caused damage to the ozone layer   (78)

5. What do common fire extinguishers contain? ___ liquefied carbon dioxide gas   (79)

6. How does a fire extinguisher put out a flame? ___ as the carbon dioxide leaves the container it expands and cools which then removes heat from the fire – it also smothers the fire by not letting oxygen reach the burning materials    (79)

7. Hydraulic systems are ___ devices that transmit applied forces through a liquid to move something else     (80)

8. In a hydraulic system, what does the applied force do? ___ It creates pressure that moves the liquid through a series of tubes pipes or hoses which causes motion at the other end of the system      (80)

9. What can hydraulic systems be used for? ___ hydraulic systems can be used to transport fluids over large distances       (82)

10. Why must traveling fluids be placed under pressure? ___ the pressure is what moves them from place to place       (82)

11. What effect does friction have on the fluids in the pipelines? ___ friction slows the flow of the fluid and decreases the pressure              (82)

12. How are hydraulic and pneumatic systems different? ___ hydraulic systems use liquids and pneumatic systems use gases        (82)

13. Why are compressors needed in pneumatic systems? ___ compressors create the pressure that is needed to operate the machinery       (82)

14. Give 2 examples of pneumatic devices.___ jack hammers and dentist drills  (82)              
8

