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CONCEPT 1

Matter can be described by
its physical properties.

Activity

Observing Properties

Choose an object in the classroom. Write down as many of
its properties as you can. Then trade your: .description with
a partner and see if you can identify the object. Afterwards,
reflect on which properties 1 helped to make the obJect more

or less difficult to identify. - o

1l matter has different characteristics that can
be used to describe it. A physical property of

physical property matterisa characteristic that can be observed or

characteristic of matter
that can be observed or measured without changing its Chemlcal identity
measured without changing ™ ~(the type of matter that 1th)7”

its chemical identity . )

Physmal Propertles

Quahtatlve Physmal Propert|es

These berries, all B.C.
crops, each have distinct
colours, flavours, and
odours due to a variety of
substances in each fruit.

Texture is a physical
property that describes
how the surface of

a substance feels.

This sandpaper has

a rough texture.

Oxygen is a gas at room

temperature. The state of

a substance—gas, liquid,
or solid—is a physical

property.

This gold ring was made
by Haisla artist Barry
Wilson. Gold is popular
for jewellery because it

is lustrous (shiny) and
malleable (easy to shape).
Diamond is prized

:
hardness. i
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Figure 2.5 shows examples of physical properties of matter.

alitative physical properties can be described and compared.

words, such as “red,” «gweet-smelling,” or “shiny.” You

ed to use an instrument to make measurements when

serving qualitative physical properties. However, many

sical properties have numerical values associated with them.
hose properties that can be measured and assigned a value are

alled quantitative physical properties.

igure 2.5 Matter can have a variety of physical properties.
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“The temperature at which a substance melts is called the melting
‘point. The melting point of most chocolates is between 30°C and
32°C, which is less than normal human body temperature.

Tlingit Haida master carver Nathan
Jackson uses the difference in
hardiiess between wood and steel
in his work. Various hardness -
scales are used to associate - ‘

a number with the hardness

of a material.

Solubility

that dissolves in another kind of
matter. The solubility of table salt
in water is 0.4 g of saltin 1mL

of water.

The boﬁin"g poiﬁfié the tempefaftyu"ré"'f’ T
at which a liquid becomes a gas.
The boiling point of water s 100°C. -

' Vi\scosity-descr‘i‘bés the'ré’ié at-
which a material flows. Molasses

has a high viscosity, which means

it flows very slowly. Depending

on the type, molasses is 5000 to

10 000 times as viscous as water. ..




mass quantity of matter in
an object or sample

volume amount of spacea
substance takes up

recorded as millilitres (mL). The unit used to measure the volume

density quantity of mass in
a certain volume of material

Figure 2.6 The grape and

foam have the same mass

but different volumes. .Which
substance has the greater .

density? Explain why.

1'14« 'NEL- CUNIT 2

%*'Snup}')f(')se—youhave rwo identical shopping bags. One s filled with

density.

Mass and Volume

All matter has two things in common: mass and volume. Mass

is the quantity of matter in a sample that is being measuted.

A balance is used to measure mass, and there are a variety of
different types. Figure 2.6 shows two electronic digital balances
in use. Some common units for measuring mass are the kilogram
(kg), gram (8), and milligram (mg).

Volume is the amount of space thata material takes up. Most
often, the volume of a solid is measured in cubic units, such as
cubic metres (m?) or cubic centimetres (cm3). The volume ofa
gas or liquid is measured in litres (L). Small volumes are often

‘of a solid is related to the unit of volume used to measure liquids
and gases. One cubic centimetre is the same volume as one

millilitre (1 cm® = 1 mL).

Density—A Physical Property Related to
Mass and Volume

Joaves of bread and hotdog buns, and the other is filled with -
containers of juice and milk. Which would be easier to lift? Even
though both bags are the same size, the second bag would be
much heavier because it contains more mass in the same volume.
This example describes a quantitative physical property called

Density is the mass of a material that occupies a certain
volume. Common units of density are grams per cubic centimetre
(g/cm?®) for solids and grams per millilitre (g/mL) for liquids an
gases. Figure 2.6 compares two items with different densities.




etermining Density '
do not usually measure density directly. Instead, you
asure the mass and volume of a sample and then calculate

nsity using this equation:

. Density Equation
density = mass

volume.

ensure it meets certain
If a sample of jet fuel has a
at is its density?

For example, jet fuel is tested to
standards. One standard is density.
‘nass of 8.30 g and a volume of 10.3 mL, wh

m
5 * mass
mass = 8.30 density =
& : v volume |

volume = 10.3 mL | 1amp oil

= 8.30 8 rubbing alcohol

10.3mL vegetable oil
= 0.806 g/mL water
' liquid dishsoap
corn syrup

The density of water is about 1 g/mL. Therefore, the density of

the jet fuel is less than the density of water. Jet fuel and water

“do not mix, so when jet fuel is added to iater, it forms a layer

that floats on top of the water. Figure 2.7 shows how liquids with By

different densities can form layers in a container. ~ Figure 2.7 These liquids
: have different densities.
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R — G (Dyes were added tothe
Activity j{/«L,/ S — Co liquids/t,o' help.you see the .~
P : _ ~~__ | layers)}-Listthe liquidsin
Finding Densit , 1 7
"9 ' y ) ' ' _ L + the order of most denseto -
Your teacher will provide you and a partner_wl’gh a set of c/;u_bes of least dense. .

different materials. .. o ,‘
e Using a ruler, measure the volume of eéchﬁréﬁg\é:What\u__nits will
- you use? oo N

. MeasUre th
ne the density of each cube. Make sure to repor

e mass of each cube. What units will you use?
e Determi titinthe
correct units.

Which nﬁ"aterial was the densest? Which material was the ‘Ieast dense?

"/ Before you leave this page ...

2. Whatis th

. What is a physical property? Give three ’
_ property and a quantita lve

~ examples as part of your answer.

E MATTER? * NEL 115

TOPIC 2.2 WHAT ARE SOME WAYS TO DESCRKIB




