
Unit 1
Mix and Flow of 

Matter



Section 1.0 - Fluids are used in 
technological devices and 
everyday materials.



Learning 
Outcomes

- Explain WHMIS and other safety 
symbols

- Describe safety precautions for 
using substances

- Identify examples of fluids in 
products and devices

- Describe examples of fluids 
used to transport, process, or 
use materials

- Identify important properties of 
fluids



How do you show that something is 
dangerous?

http://www.youtube.com/watch?v=lOEqzt36JEM


WHMIS
WHMIS stands for Workplace Hazardous 
Materials Information System. 

It is a comprehensive plan for providing 
information on the safe use of hazardous 
materials used in Canadian workplaces. 
Information is provided by means of 
product labels, and material safety data 
sheets (MSDS).



Fun Fact!
The symbols and labels for WHMIS were recently 
changed in 2015. Doing this allowed for more in 
depth classification and classification that is better 
recognized world wide. 

Most pictograms have a distinctive red "square set 
on one of its points" border. Inside this border is a 
symbol that represents the potential hazard. 
Together, the symbol and the border are referred to 
as a pictogram. Pictograms are assigned to specific 
hazard classes or categories.



Old and New Pictograms



http://www.youtube.com/watch?v=_QDQJMIYmwM


Gas Cylinder

The gas cylinder pictogram is used for gases 
that are under pressure and that could 
explode if exposed to heat or shock. 

This can include;

Compressed gases such as helium, liquified 
gas, refrigerated liquified gas and dissolved 
gas.  



Flame
The flame pictogram is used to classify 
flammable substances. These substances can 
catch fire if exposed to water, air, heat, sparks, 
flame or friction. 

Examples of substances that are labelled with 
the flame are;

Methanol, organic peroxide, ether.



Flame over circle
The flame over circle pictogram is used to 
classify oxidizing substances. These substances 
may cause a fire or explosion risk if in the 
presence of flammable materials. 

Examples of substances labelled with the flame 
over circle pictogram are;

Chlorine, bleach, and peroxide.



Exploding Bomb
The exploding bomb pictogram is used to 
classify exploding hazards.These substances 
risk explosion due to shock, fire, heat or 
puncture. 

Examples of substances labelled with the 
exploding bomb are;

Hydrogen peroxide solutions, and organic 
peroxides.  



Health Hazard
The health hazard pictogram is used to classify 
substances that cause or are suspected of 
causing serious health effects. These substances 
can cause respiratory sensitivity, cancer, damage 
to organs and birth defects. 

Examples of substances labelled with health 
hazard are; 

Methyl cyanide, and acetic acid solutions.



Skull and Crossbones
The skull and crossbones is used to classify 
substances that are harmful or fatal. These 
substances can cause acute toxicity or are fatal if 
inhaled, swallowed or come in contact with skin.

Substances labelled with the skull and 
crossbones include; 

 Phenol, chloride solutions, chloroform.



Exclamation Mark
The exclamation mark pictogram is used to 
classify substances that are harmful to the 
skin, eyes, or respiratory system. These 
substances may also be fatal in large 
quantities. 

A substance that is classified with the 
exclamation mark is formaldehyde. 



Corrosion
The corrosion pictogram is used to classify 
corrosive materials. These materials can cause 
skin burns, and eye damage. Substances 
labelled with the corrosion pictogram may also 
be corrosive to metal. 

Substances labelled with the corrosion 
pictogram include;

Sulfuric acid, and hydrochloric acid.



Environment
The environment pictogram is used to classify 
materials that are harmful to aquatic life. It is 
not mandatory to label products with the 
environment pictogram.

Examples of substances that are marked with 
the environment pictogram are;

Oils and paints.



Biohazard Infectious Materials
The biohazardous infectious materials 
pictogram is used to classify substances that 
can cause serious disease in people and 
animals. 

Substances that are classified using the 
biohazardous infectious materials pictogram 
are;

Viruses, hepatitis A, certain fungi, AIDS



WHMIS Label
A WHMIS label must include seven things

1. Product identifier 

2. Initial supplier identifier 

3. Pictogram(s)

4. Signal word 

5. Hazard statement(s)

6. Precautionary statement(s)

7. Supplemental label 
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WHMIS Label
A WHMIS label must include seven things

1. Product identifier 

2. Initial supplier identifier 

3. Pictogram(s)

4. Signal word 

5. Hazard statement(s)

6. Precautionary statement(s)

7. Supplemental label 



Workplace Label
A workplace label gives”

- The product identifier
- Safe handling instructions
- Reference to the SDS



MSDS
The MSDS must provide 9 categories for 
the hazardous material:

1. Product Information
2. Hazardous Ingredients
3. Physical Data
4. Fire and Explosion Hazard
5. Reactivity Data
6. Toxicological Properties (Toxic)
7. Preventative Measures
8. First Aid Measures
9. Preparation Information



Responsibilities



Employer



Employee



Could Wolverine get a tattoo?

http://www.youtube.com/watch?v=802ewntoCvw


Review!

What does WHMIS stand 

for?

What are the seven things 

needed on a WHMIS label?

How many WHMIS 

pictograms are there?



The Particle Model of Matter 
There are four main ideas in the particle 
model: 

1. All matter is made up of tiny particles. 

2. The particles of matter are always 
moving. 

3. The particles have spaces between them. 

4. Adding heat to matter makes the 
particles move faster.



Solids
According to the particle model matter in its 
solid state has:

- particles that are attached to each other 
- a definite shape and volume. 
- are very limited in movement. 
- have less kinetic energy than the particles 

in a liquid or a gas.



Liquids
The particles in the liquid state are:

- loosely attached to each other and they can easily slip 
past each other 

- has a definite volume and takes the shape of its 
container 

- This allows for a greater movement 
- have more kinetic energy than the particles in a solid.



Gases
The particles of matter in a gas state are: 

- not connected to one another 
- fill the empty space of a container, 

therefore no set shape
-  More space between particles
- greatest freedom of movement
-  highest kinetic energy



Plasma
The most common form of matter exists in a fluid 
state called plasma. Plasma is:

- a gas-like mixture of positively and negatively 
charged particles. 

When gases are heated to extremely high 
temperatures, or affected by a strong electrical 
current the particles begin to collide violently and to 
break apart into smaller particles that can conduct 
electricity. 



Changes of state
A change of state is caused by one of 
two things;

1) Adding thermal energy to a 
substance causing the particles to 
gain energy.

2) Taking away thermal energy from a 
substance causing the particles to 
lose energy.



http://www.youtube.com/watch?v=xYU7RSoOZ0U


Melting and Freezing Points
Every substance has its own freezing 
point and melting point.

The melting point of a substance is 
the temperature at which it changes 
state from solid to liquid at 
atmospheric pressure.

The freezing point of a substance is 
the temperature at which it changes 
state from a liquid to a solid at 
atmospheric pressure.



Fluids
A fluid is a substance that has no 
fixed shape and yields easily to 
external pressure.

Some examples of fluids include;



To 2:45

http://www.youtube.com/watch?v=b5SqYuWT4-4


Review!
What are the four points of the particle 
model of matter?

What are fluids?

What is sublimation?



Slurry
- A mixture of water and solids.

http://www.youtube.com/watch?v=9Ekvpy4vSrk


2.0 - The properties of mixtures 
and fluids can be explained by 
the particle model of matter.



Learning 
Outcomes

- Define concentration and 
solubility

- Distinguish between pure 
substances and mixtures

- Identify factors that affect 
solubility and rate of dissolving

- Relate the behaviour of 
mixtures to the particle model 
of matter



Matter
- anything that has mass and takes up space.

We already knew it could be classified as a 
solid, liquid, or gas. Now, a different classification system!



Classifying Matter
All matter can be classified into two main categories; mixtures and pure 
substances.

  



Pure Substances
A pure substance has a constant composition and has 
consistent properties throughout the sample. 

Pure substances cannot be broken down by chemical 
or physical means.

Pure substances can be separated into two groups; 
Elements and Compounds.



Elements
An element is made entirely from one 
type of atom. 

For example, the element hydrogen is 
made from atoms containing a single 
proton and a single electron.

Elements can all be found on the 
Periodic Table of Elements.



Compounds
A compound results from a 
combination of two or more different 
chemical elements.

Examples of compounds include;

Water (H₂0), Salt (NaCl) and Glucose 
(C₆H₁₂O₆).



Mixtures
A mixture is two or more different 
substances combined.

 A mixture refers to the physical 
combination of two or more substances.

Mixtures can be homogenous or 
heterogenous



Homogeneous
A homogeneous mixture is when 
components are uniformly distributed 
throughout, it looks like one substance. 

The composition of the mixture is the same 
throughout. 

Examples of homogeneous mixtures 
include; Cola, air and Kool-Aid



Heterogeneous
A heterogeneous mixture or 
mechanical mixture is where the 
components that make up the mixture 
are not uniformly distributed throughout 
the mixture. 

The composition of the mixture is 
different throughout. 

Examples of heterogeneous mixtures 
include; cereal with milk, blood and soil

https://docs.google.com/file/d/1DNr7Ep83lYZBF9Tc7k1COtTuznaHFs4Q/preview


Suspensions
A heterogeneous mixture in which the 
particles settle slowly after mixing.

Orange juice that eventually settles is an 
example of a suspension.



Colloids
A heterogeneous mixture in which the 
particles do not settle. 

Sometimes referred to as a 
homogeneous mixture. Colloidal 
particles are small enough to pass 
through most common filters.

Mayonnaise or butter are examples of a 
colloid.



The science of macaroni salad

http://www.youtube.com/watch?v=Vt7lN4QPU0k&t=26


What does coffee really do to your 
brain?

http://www.youtube.com/watch?v=4YOwEqGykDM


Review!
What is the difference between 
heterogeneous and homogeneous 
mixtures?

What is an example of a colloid?

What is the difference between a mixture 
and a pure substance?



Fluid Pure Substance Mixture

Soda pop

Hot chocolate

Water

Apple juice

Windshield washer fluid





Paper Chromatography

http://www.youtube.com/watch?v=jiPd5CkCkkU


Solution
- When one substance is dissolved into another substance.



Solutions
Solutions are generally made up of a solute 
and a solvent. 

A solute is a substance that dissolves.

A solvent is a substance that does the 
dissolving.



Dilution
- Adding water to make more solvent than solute.

Example: Orange juice from concentrate.

In the can, it has a large amount of orange solids (solute) and a little water (solvent). 

You add water to make orange juice, a diluted solution. So, less solute (orange 
solids) more solvent (water).



Concentration
Concentration  is the amount of solute 
dissolved in a specific amount of solvent.

It refers to the amount of a substance 
per defined space. Concentration is 
measured in grams per milliliter. 

If solution A has a concentration of 6g of 
salt in 50mL of water and solution B has 
a concentration of 7g of salt in 50 mL of 
water, what could be said about solution 
A compared to B?



Give it a Try!
Which solution has the highest concentration? 

Why?

Solution A: 10 g of juice crystals dissolved in 50 mL of water

Solution B: 15 g of juice crystals dissolved in 100 mL of water

Solution C: 6 g of juice crystals dissolved in 25 mL of water



Solubility

Soluble means able to be 
dissolved in a particular solvent. 

For example, sugar is soluble in 
water. 



Solubility
- The MAXIMUM amount of solute you can add to a fixed 

volume of solvent at a given temperature.



Saturated and Unsaturated Solutions
An unsaturated solution is one in which 
more of the solute could dissolve in a 
specific amount of solvent at the same 
temperature.

A saturated solution is one in which no 
more solute will dissolve in a specific 
amount of solvent at a specific 
temperature.



Saturation Point
- When no more solute can be dissolved in a fixed volume of 

solvent at that temperature.



Aqueous Solution
- The solvent is water.



Supersaturated Solution

A solution that contains more solute than 
would normally dissolve at a certain 
temperature is called a supersaturated 
solution.



Rate of Dissolving
The rate of dissolving is the 
measurement of how fast a solute 
dissolves in a solvent. 

There are 4 ways to make a solute 
dissolve faster. They are;

1. Temperature 
2. Pressure 
3. Amount
4. Agitation



What is in the Joker’s Venom?

http://www.youtube.com/watch?v=jSJYYjNurm0


Review!
What is the difference between 
heterogeneous and homogeneous 
mixtures?

What is the difference between a solute 
and a solvent?

What is a supersaturated solution?



Separating Mixtures
Whenever fluids are used to help solids 
flow, either by simply mixing or by 
dissolving, the solids must later be 
recovered. There are 4 ways to recover 
these solids;

1. Evapouration
2. Chromatography
3. Filtration
4. Distillation 



Evapouration
Evaporation is a technique used to 
separate out homogenous mixtures 
where there is one or more dissolved 
solids. This method drives off the liquid 
components from the solid components. 
The process typically involves heating 
the mixture until no more liquid remains.

In many parts of the world, table salt is 
obtained from the evaporation of 
seawater. The heat for the process 
comes from the sun.



Fun Fact!
Native Hawaiians held alaea clay to be sacred and 
combined it with salt for religious cleansing and 
healing practices. They called their coarse salt 
pa’akai. Some pa’akai was mixed with red alaea 
clay for ritual blessings, rituals, medicine, and 
more prosaically, for preserving fish. Today 
Hawaiian salts come in red, black and white 
depending on what they are mixed with. Hawaiian 
saltmakers use solar evaporation technology, 
yielding nature’s own perfect salt crystals.



Chromatography
Chromatography is the separation of a 
mixture by passing it in solution or 
suspension or as a vapor (as in gas 
chromatography) through a medium in 
which the components move at different 
rates. Thin-layer chromatography is a 
special type of chromatography used for 
separating and identifying mixtures that 
are or can be colored, especially 
pigments.

http://www.youtube.com/watch?v=0m8bWKHmRMM


Filtration
Filtration is a separation method used to 
separate out pure substances in mixtures 
comprised of particles large enough in size to 
be captured with a porous material. 

Particle size can vary considerably, given the 
type of mixture. For instance, stream water is a 
mixture that contains naturally occurring 
biological organisms like bacteria, viruses, and 
protozoans. Some water filters can filter out 
bacteria, the length of which is on the order of 1 
micron. 



Distillation
Distillation is a method to separate mixtures 
comprised of two or more pure liquids. Distillation 
is a purification process where the components of 
a liquid mixture are vaporized and then condensed 
and isolated. 

In simple distillation, a mixture is heated and the 
most volatile component vaporizes at the lowest 
temperature. The vapor passes through a cooled 
tube (a condenser), where it condenses back into 
its liquid state. The condensate that is collected is 
called distillate.



Why doesn’t anyone recognize 
Superman?

http://www.youtube.com/watch?v=y6gRGQ6MhN0


Review
What are the four ways to separate a mixture?

What is a solvent?

What is a distillate?



Flow Rate
The time it takes for a fluid to run from 
one point to another is called its’ flow 
rate. 

Flow rate is generally measured in 
centimetres per second or cm/s.



Question on flow rate
Cooking oil takes 1.2 seconds to travel a 
distance of 8 cm. What is it’s flow rate?



Question on flow rate
Honey takes 5 seconds to travel a 
distance of 8 cm. What is it’s flow rate?



Question on flow rate
A liquid has a flow rate of 2cm/s how long 
will it take to travel a distance of 11 cm?



Question on flow rate
A liquid has a flow rate of 4.15cm/s how long 
will it take to travel a distance of 5 cm?



Question on flow rate
A liquid has a flow rate of 3.25cm/s how many 
centimetres can it travel in 7 seconds?



Is your phone listening to you?

http://www.youtube.com/watch?v=NwTmHNt-IG8


Review
How do you calculate flow rate?

If  a liquid has a flow rate of 4.15cm/s how 
long will it take to travel a distance of 5 
cm?



Viscosity
The property that describes a liquid’s 
thickness or thinness is called viscosity. 
Viscosity applies to all fluids.

Thicker liquids are more viscous and has 
a higher viscosity, while thinner liquids 
are less viscous and have a lower 
viscosity. 



Viscosity
Another way to define viscosity is the 
liquid’s internal resistance or friction that 
keeps it from flowing. resistance to flow. 
Resistance to flow creates internal 
friction. 

The greater the friction of the internal 
particles the higher the viscosity. 



Liquid Viscosity
According to the particle model, as the 
temperature of a material increases, the attractive 
forces between the particles of the material 
decrease. As the temperature decreases, the 
attractive forces increase.

Warmer liquids flow more quickly and cooler 
liquids flow more slowly.

Therefore, the viscosity of a liquid decreases as it 
is heated, and increases as it is cooled.



Gas Viscosity
The temperature of a gas has a direct effect on 
viscosity. As gases are heated, the particles gain 
energy and move faster. The number of collisions 
between gas particles increases. Cooler gases 
contain particles that are not colliding as much or 
as often. 

Therefore, the viscosity of a gas increases as it is 
heated, and decreases as it is cooled.



Pitch

The pitch drop experiment is a 
long-term experiment that 
measures the flow of a piece of 
pitch over many years. Pitch is the 
name for any of a number of highly 
viscous liquids that appear solid, 
most commonly bitumen. At room 
temperature, tar pitch flows at a 
very low rate, taking several years 
to form a single drop.

http://www.youtube.com/watch?v=UZKZF7FNh_0


Can you record your dreams?

http://www.youtube.com/watch?v=wgxJhpLoFFU


Review
What is the flow rate of a liquid that takes 1.2 
seconds to travel a distance of 8 cm?

What happens to the viscosity of a fluid as 
temperature increases?

What causes viscosity?



Mass, Volume and Weight!
Mass measures the amount of matter in 
a substance or an object.

Weight is the force of gravity exerted on 
an object.

Volume is the quantity of 
three-dimensional space occupied by a 
liquid, solid, or gas.  



Density
Density is a measurement that 
compares the amount of matter an 
object has to its volume. 

An object with much matter in a certain 
volume has high density. An object with 
little matter in the same amount of 
volume has a low density. 



Factors that affect density
There are a few factors that can affect 
an object's density. They are;

1) Temperature
2) Pressure
3) Concentration



Temperature
As temperature increases, most 
materials expand or increase their 
volume. 

This results in a decrease in density. 
Likewise, when the temperature goes 
down, the density usually becomes 
greater.



Pressure
Air pressure or the pressure from a 
container can change the volume and 
thus the density of an object. Pressure 
affects the density of gazes the most.

At a given temperature and at 
atmospheric pressure, solids and liquids 
will have a specific volume. By increasing 
the pressure on the material, you can 
often slightly decrease its volume and 
thus increase its density.



Concentration
An important factor in determining the 
density of a material is its mass for a 
given volume (concentration). 

Although you would think the total mass 
would only be a function of the 
material's atomic weight, it is not always 
the case.



Density Tower

http://www.youtube.com/watch?v=-CDkJuo_LYs


Could you transfer your consciousness? 

http://www.youtube.com/watch?v=5r1Sl8DKjf4


Review
a) What is density?

b) Why did the diet coke float and the 
coke didn’t?



Calculating Density
Density is found by dividing the mass of 
an object by its volume.

Density is generally measured in g/cm³



Calculate the density of sulfuric acid if 
40.4 mL of the acid weighs 70.14 g.



Calculate the density of 300 mL of motor 
oil that has a weight of 22g.



A liquid has a volume of 108.1 mL and a 
density of 2.4 g/mL. What is the mass of 
this liquid?



Can you trust your eyes?

http://www.youtube.com/watch?v=ZflIMBxyIak


A block of lead has dimensions of 4.50 
cm by 5.20 cm by 6.00 cm. The block 
weighs 1587 g. From this information, 
calculate the density of lead.



Find the mass of 250.0 mL of benzene 
given that the density of benzene is 
0.8765 g/mL.



What is the weight of the ethanol that 
exactly fills a 200.0 mL container? The 
density of ethanol is 0.789 g/mL.



28.5 g of iron shot is added to a graduated 
cylinder containing 45.50 mL of water. The 
water level rises to the 49.10 mL mark, From this 
information, calculate the density of iron.



Do video games make you violent?

http://www.youtube.com/watch?v=-ixUGwk6IC8


Revew!
What is density?

How do you calculate density?

If you are more dense than the water 
what will happen?



Archimedes Principle 

http://www.youtube.com/watch?v=0v86Yk14rf8


Archimedes Principle
Archimedes principle states that an 
immersed object is buoyed up by a 
force equal to the weight of the fluid 
it displaced by that object.

In other words an object will float 
only if its’ weight is equal to the 
amount of fluid it displaces. 



Buoyancy 
Buoyancy is the ability or tendency to 
float in a fluid.

All liquids and gases in the presence of 
gravity exert an upward force (buoyancy) 
on any object immersed in them. If the 
object is less dense than the liquid or 
gas, buoyancy will make it float.



Buoyancy 
Positive buoyancy is when something is 
less dense that the fluid around it. This 
will make the object float. 

Neutral Buoyancy is a condition in which 
a physical body's average density is 
equal to the density of the fluid in which it 
is immersed.

Negative Buoyancy is when something is 
more dense than the fluid around it. This 
will make the object sink. 



Buoyancy and Submarines

http://www.youtube.com/watch?v=BTis6GioP2g


Buoyancy and Submarines
Submarines float and sink using Ballast 
Tanks. 

When the Ballast Tanks are filled the 
submarine becomes more dense than 
the water around it and thus sinks. 

When the Ballast Tanks are emptied the 
submarine becomes less dense than the 
water around it and thus floats. 



What is the greatest threat to 
humanity?

http://www.youtube.com/watch?v=4bzWwbjYi0c


Penny Boat Challenge



Can loneliness kill you?

http://www.youtube.com/watch?v=QuWsHyuLD_E


Review!
What is buoyancy?

What does it mean to have neutral 
buoyancy?

What are the three properties of fluids 
we have discussed so far?



Compressibility
Compressibility is the extent to which a 
substance (solid, liquid, or gas) can be 
compressed. Objects under compression 
tend to deform in shape.

Compression occurs when a force pushes 
on an object. Even a solid can compress if 
enough force is applied. 



Compression
Gases can be compressed much 
easier than liquids because there 
is much more space between 
particles in a gas.

In fact liquids compress so little 
that they are often referred to as 
being incompressible.



Calculating pressure
To compress a fluid pressure must be 
applied. Pressure is the measure of the 
amount of force applied to a given area.

Pressure is measured in Pascals or 
Newtons per metre squared.



What pressure will be exerted by a 10 N 
box that has equal sides of 1 meter?



If you apply a force of 25N to an area of 
5m² what is the pressure applied?



Calculate the pressure exerted on the 
heel of a boy’s foot if the boy weighs 320 
N and he lands on one heel which has an 
area of 0.16 m2.



A forestry worker accidentally strikes a pipe with the 
end of a pickaxe while trying to dig a hole. If the 
pickaxe strikes with a force of 3000 N and the end of 
the pickaxe measures 0.03 m by 0.01 m, how much 
pressure is exerted on the pipe by the pickaxe?



A swordfish jumps out of the water and the tip of its 
pointy upper jaw strikes a wooden wall of a fishing boat 
with 7500 N of force. If the tip of the pointy jaw has an 
area of 0.0004 m2 , what pressure is placed on the part 
of the wooden wall that is struck by the jaw?



A football player is tackled by another player and lands 
with the combined weight of both players on his knee. 
If the combined weight of the players is 2400 N and the 
player’s knee measures 0.1 m by 0.1 m, how much 
pressure is exerted on the turf when the player lands on 
his knee?



A 40 N block exerts 20 Pa of pressure on 
a table. What is the area of the block 
that is touching the table?



How can you change somebody’s 
opinion?

http://www.youtube.com/watch?v=TEWLY3mdk8E


Review
What are the four properties of fluids?

How is pressure calculated?

What is compression?



Depth and Pressure
In the mid 1600’s Blaise Pascal experimented 
with the relationship between water pressure 
and depth. Pascal had a strong wooden barrel 
which he attached onto it a very thin pipe which 
was 20m tall. He then poured water into the top 
of the pipe until both the barrel and pipe were 
filled. The outcome of the experiment was that 
the barrel burst due to the pressure generated 
by the pipe. 



Pascal’s law
Pascal used this information to find; 
Pascal’s law which states that when 
pressure is applied to a liquid in a 
container, the pressure and force is 
transmitted equally and undiminished 
throughout the liquid or an enclosed 
liquid will transmit pressure equally in all 
directions.



Hydraulics and Pneumatics
Hydraulic systems are systems that use 
a liquid under pressure to move loads. 

Pneumatic systems are system that use 
a compressed air under pressure to 
move loads.

Both hydraulic and pneumatic systems 
work according to Pascal’s law.



Hydraulics and Pneumatics
In order for hydraulic or pneumatic 
systems to function properly, the entire 
system must be completely sealed.

A leak in the system will mean a loss of 
pressure and the system will eventually 
not generate enough force to complete 
its task.



Fun Fact
When hydraulic systems leak they can 
cause electrical hazards and fires. 

This is a huge concern when 
transporting combustible materials like 
oil. 



Hydraulics
Hydraulic systems will often use two 
pistons of different sizes to create an 
increase in force on one end. These lifts 
increase force because;

According to Pascal’s law, the pressure 
in an enclosed system remains the same 
everywhere in the system.



Hydraulics 

The trade off with multiplying force in a 
hydraulic system is that the small input 
piston must move much farther than the 
larger piston does.



Pneumatics
Pneumatic devices use compressed air to do 
tasks. 

Pneumatic systems run at a lower cost since 
compressed air is cheap. 

Pneumatic systems have safety benefits 
since no sparks are generated within the 
system. It is also free of electrical hazards 
which may prove dangerous in some 
applications.



Review
Mix and Flow of 

Matter



What is a fluid?



What are the four properties of fluids?



What is the difference between 
hydraulic and pneumatic systems?



What are the four points of the particle 
model of matter?



What is the difference between a solute 
and solvent?



What are the four states of matter?



Calculate the density of sulfuric acid if 
40.4 mL of the acid weighs 70.14 g



What are four ways to separate a 
mixture?



If you apply a force of 25N to an area of 
5m² what is the pressure applied?



What happens to the viscosity of a gas 
when it is heated?



What are three factors that affect 
density?


