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Unit 7: Properties of Water
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Key ldeas:

7.1 Observe, describe, and explore the physical
properties of water.

7.2 Explore how different factors affect

evaporation.

7.3 Describe the Water Cycle.

7.4 Test objects to determine whether they sink
or float.

7.5 Predict, observe, and examine different
substances to determine their ability to mix
with water.

Examine and describe the transformation of
matter from one state to another.

7.6

7.7 Predict and investigate the effect of heat

energy on objects and materials.

7.8 Describe the physical changes of materials
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Water is the most important substance on Earth.
Without it, there would be no plants, no animals,
and no life. The human brain is approximately
85% water, and if you lost 10% of the water in
your body you would not be able to walk. A loss
of 20% would be fatal.

As we are constantly losing water we need to take
in more to replace it. Although there is a huge
amount of water on Earth, 97% of it is in the
oceans and far too salty to drink. Of the fresh
water, most is frozen in the polar ice caps. Even
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S0, there is plenty of water around (in most places
anyway) in the form of rivers and lakes, both
above and below ground. As we use this water, it
is replaced by natural processes as part of the
water cycle.

Water has many unusual properties and it is a
special compound because many substances
dissolve in it.
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Unit 7: Properties of Water
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Essential Question:
What makes water so special?
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Key Idea 7.1:
Observe, describe, and explore the physical
properties of water.
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Scientific Terms:
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Everything around you is matter. Your desk,
other people, the air, and the water in the drinking
fountain are all different kinds of matter. Matter
has different forms, called states. The three
states of matter we can observe are solids,
liquids, and gases.

When matter is solid, it holds its shape. Its
volume, which is the space it fills, stays the same.

When matter is a liquid, its shape can change, but
its volume stays the same. For example, we can
change the shape of water in a glass by pouring it
into a plastic bag. The plastic bag holds the water
from the glass. The water’s volume is the same,
but its shape has changed.

When matter is a gas, it cannot hold its shape or
its volume. Air is made up of different kinds of
gases. After you put air in balloons, the air takes
the shape of the balloon. When you let the air out
of the balloon, the gases in the air spread out
around you and take up more space.
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Review:

1. Which of the three states of matter cannot
hold shape or volume?

2. Ifaliquid is poured from a tall bottle into
a shallow pan, does its shape or volume
change?

3. Compare the properties of solids, liquids,
and gases.
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Unit 7: Properties of Water
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Essential Question:
What makes water so special?
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Key ldea 7.2:
Explore how different factors affect evaporation.
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Scientific Terms:
1. molecule 2. water vapor 3. evaporation
4. humidity 5. condensation
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Content:

Water molecules are always moving. At the
water’s surface, some molecules are bumped by
molecules below them and gain enough speed to
break free and escape into the air as gas (water
vapor). This escape of surface molecules is
called evaporation. It involves a change of state,
from liquid to gas. Evaporation takes place all the
time and at any temperature. The higher the
temperature, the higher the rate of evaporation.
When the temperature of water is increased (e.g.
shining a powerful spotlight on it), the water
molecules gain more energy, move faster and
escape at a faster rate.

When evaporation takes place, the water vapor
gathers above the water’s surface. When it is
windy, the water vapor is removed as soon as it is
formed. This makes space for more water
molecules to escape into the air. The stronger the
wind, the higher the rate of evaporation.

The surface area of the water in a bowl is in direct
contact with the air. This is only a small fraction
of the total amount of water in the bowl. If the
water is spilled onto the table, almost all of the
water is exposed to the air. With a larger exposed
area, more heat and wind can come into contact
with the water molecules at any time. Therefore,
the rate of evaporation is higher than that of the
water in the bowl. The larger the exposed surface
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area, the higher the rate of evaporation.

If water evaporates in an air-tight container, the
space above the water is filled with more and
more water vapor. When the air contains a lot of
water vapor, humidity is high. Humidity refers to
the amount of water vapor in the air. When
humidity is high, it is more difficult for water to
evaporate. It is like the air is full and not hungry
for more water vapor. Thus the air will “eat” less
at one time, resulting in a slower rate of
evaporation. If the space above the water
becomes completely filled with water vapor, then
evaporation is balanced by the opposite process,
condensation.
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Review:

1. Why do you feel cool when you stand next to a
fan?
2. What factors affect the rate of evaporation?

3. Why should we spread out our wet clothes to
dry?

4. When we want to boil water faster, should we
open or close the lid? Why?

ALBETAC
Science Bilingual Study Notes Gr. 4 & 5 - Unit 7
Bengali Version

Page 6




Draft - 11-09-2010

FTRG a: =nfa=m srFeswg/ &FEEn==

Unit 7: Properties of Water
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Essential Question:
What makes water so special?
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Key ldea 7.3:
Describe the Water Cycle.
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What would happen if all the water on Earth
stayed in the oceans? How would the land get
water to grow plants? What would land animals
drink? Fortunately, water moves around.

Precipitation that falls to Earth is not new water.
The same water is constantly recycled through the
Earth and the air. The Sun’s energy powers what
is called the water cycle.

Water exists in three states: gas, liquid, and solid.
The Sun heats liquid water on Earth, causing
evaporation, turning it into invisible water
vapor. Water vapor rises high above the Earth
where temperatures are lower. There,
condensation takes place. The lower
temperatures turn the water vapor back into tiny
drops of liquid water. These tiny drops form
clouds. Rain, sleet, snow, and hail are different
forms of precipitation and they fall to Earth from
the clouds. Because wind moves clouds and
storms around, the water often falls in a different
place from where it evaporated. If the water
vapor freezes, it falls as snow. If rain freezes on
the way down, it falls as sleet. When pieces of ice
form in the clouds from rain or snow, they fall as
hail.
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Once water lands on Earth, it does not stay in one
place. Much of it evaporates from the ground or
puddles right away. The rest of the water soaks
into the ground as groundwater, or runs along the
ground as runoff. Runoff carries water to rivers,
which empty themselves into the oceans.
Groundwater also moves slowly toward the rivers
and oceans.

Water is stored for a time in the ground and in
rivers, lakes, oceans, and as ice. Then the heat of
the Sun causes it to evaporate, and the cycle starts
again.

Because of the water cycle, the land is watered
and plants can grow. Water moves from place to
place, so people and animals can use water from
springs, streams, river, and lakes. Humans can
dig wells and use the groundwater too.
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Review:

1. How are groundwater and runoff alike?

2. What causes condensation of water vapor?

3. How are snow and sleet different?

4. What causes evaporation of water?

5. If evaporation is happening all the time,
why don’t the oceans dry up?

6. What would happen to Earth’s water if
wind did not move air, clouds, and storms?
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Essential Question:
What makes water so special?
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When an object floats, it can stay on the
surface of a liquid by itself. Different solids,
liquids, and gases can float. For example,
both cork and oil will float on the surface of
water. Some gases, such as helium, can rise,
or “float” in the air. When an object sinks, it
moves down with gravity. Different solids,
liquids, and gases sink. For example, a solid
coin will sink in a cup of water. Gases that
are heavier than air, such as propane and
butane, can sink as well.

Displacement explains why objects sink or
float. Displacement occurs when you place
something in a fluid, or any substance that
flows, and it moves the fluid out of its way.
You can watch displacement at work when
you drop an object in a cup of water and the
water level rises. Gravity pulls the object
down, but the difference in pressure above
and below the object causes an upward force.
The object pushes the water out of its way,
making the water rise. An object will sink if
it weighs more than the water it pushes away,
and an object will float if it weighs less than
the water it pushes away.

The Greek mathematician Archimedes
discovered that the amount of water
displaced by an object depends on the mass
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of that object. Mass is the amount of material
that an object has in it. Density (mass
divided by volume) is how much mass is in a
certain volume of matter. If a solid object
has a greater density than water has, it will
sink in water. If an object has a lower
density than water has, it will float. Most
people can float. Their density is slightly
less than the density of water.

Shape can also help an object float. A ball of
clay will sink, but a canoe shape made from
the same amount of clay can float because it
displaces more water. The amount of air
inside of an object can also help it float.
Boats can float despite the heavy and dense
materials used to build them because of the
large amount of air inside the hull. Hollow
objects, such as table tennis balls or an empty
plastic bottle, are able to float better than
solid objects.

e

A]ICENIBA:
>, T8 AIfNce v =5 s s s
o Fd=e e <nfae
2. TFE e Iw|cs
=T FCF ST AT 9 |
O, HIFE TCcS! SISl [T¥ (B &
ST, WE PeENEeSid yal=d

S[HCS

Review:

1. How do we determine if objects sink
or float?

2. Describe how shape helps an object
float.

3. Explain why some heavy objects like
boats float, while relatively lighter
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Essential Question:
What makes water so special?
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Key ldea 7.5:
Predict, observe, and examine different substances
to determine their ability to mix with water.
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Scientific Terms:
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Grapes and pieces of orange, banana, and apple
are mixed in a fruit salad. The fruits taste good
together, but each piece of fruit keeps its own
taste. The pieces of fruit can easily be separated.
They do not join together to make a new
substance.

A mixture is two or more substances that are
placed, or mixed, together but can be easily
separated. Each substance in a mixture keeps its
own properties. A mixture can have different
amounts of each kind of matter. For example, you
can make fruit salad with any kinds of fruit. You
also can use any number of pieces of each kind of
fruit.

A solid and a liquid can make a mixture. Stirring
sand into water makes a mixture of a solid and
liquid. Like all mixtures, sand and water are easy
to separate.

If we mix sugar and water in a glass, sugar and
water make a mixture. However, we cannot see
the sugar. The molecules of sugar dissolve, or
spread evenly, in the liquid. One substance
spreading evenly throughout another substance
forms a solution. The substances in a solution
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can be separated easily. If the water evaporates,
the sugar is left in the glass.

On the other hand, a bowl of fruit salad is not a
solution. We can always tell the ingredients apart.
Sand doesn’t dissolve in water. Instead the grains
of sand fall to the bottom. Sand in water is not a
solution.

In some mixtures, the ingredients are not spread
out evenly. When these mixtures sit, some of the
ingredients rise to the top or sink to the bottom.
This kind of mixture is called a suspension. Bits
of oil are suspended in water. Vinegar and oil is
a mixture that makes salad dressing. We must
shake it; otherwise, we might have just oil on our
salad. We must shake the orange container too,
because the pulp settles at the bottom of the
container.

-,
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Q6T {IFel?

Review:

=

Why is pizza a mixture but not a solution?

2. Name two things besides sand that are not
soluble in water.

3. How can you tell whether a mixture is a

suspension?

ALBETAC
Science Bilingual Study Notes Gr. 4 & 5 - Unit 7
Bengali Version

Page 14




Draft - 11-09-2010

TG a: ~Nf{=7 sTwe=ER/ ==t

Unit 7: Properties of Water
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Essential Question:
What makes water so special?
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Key ldea 7.6:
Examine and describe the transformation of
matter from one state to another.

=N ==t e
S. R AsTl
©. o=

2. g =rem

Scientific Terms:
1. decrease 2. increase 3. steam
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Content:
Water is the only substance that exists naturally as
all three states of matter:
e Water is a liquid when it rains or flows from
a faucet.
e Water is a solid when it is snow or frozen
ice.
e \Water is a gas when heat causes it to
become invisible water vapor in the air.
Water changes into a solid when the temperature
of the water decreases and the water freezes into
ice. Water in the freezer of a refrigerator turns to
ice. Water changes into gas when the water is
heated and the temperature increases. The burner
on a stove heats water in a pan and the water turns
into water vapor. Water vapor is an invisible gas.
The steam you see above a pot of boiling water is
water vapor moving into colder air and changing
into water droplets. This steam is like a small
cloud. When the steam evaporates, it changes
into water vapor. When water vapor meets a cold
surface, such as a cold window, it turns back into
liquid water. When we are taking a hot shower,
we can see the steam, but we also can see the
water droplets on the mirror. Because when the
water vapor touches the cold surface, the mirror, it
changes into liquid water. The Sun provides the
heat that changes rain puddles in to water vapor.
When the water vapor rises in the air, it cools, and
changes into liquid water droplets that you see as
clouds.
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Review:

1. What will most likely happen if a drop of
liquid water falls on a hot stove?

2. What change will occur to ice cubes if
they are placed into the boiling water?

3. Water vapor is an invisible gas. What is
steam?
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Unit 7: Properties of Water
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Essential Question:
What makes water so special?
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Key ldea 7.7:
Predict and investigate the effect of heat energy
on objects and materials.

=N =i =e

Scientific Terms:

S>. IS A1 2. RIS AT 1. release 2. combine 3. molten 4. lava
0. IfeTs/ Ao 8. TSI
SCY: Content:
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Heat can be released in many ways, for example,
by burning, rubbing (friction), or combining one
substance with another.

Heat energy on objects and materials can change
the substances’ state of matter. Metal, which is
usually a solid, can be heated to turn into a liquid.
Some jewelry is formed this way. The metal is
heated until it is a liquid. Then it is poured into a
mold. When the metal cools and becomes a solid
again, it holds the shape of the mold.

Rock, which is a solid, might be heated deep
below Earth’s surface and then erupt from a
volcano as molten, or liquid, lava. When the lava
cools on Earth’s surface, it changes back to a
solid.

.
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Review:

1. What change occurs if solid metal is

TG ? heated to a very high temperature?
2. S-AE  AAfeTs [ el WTg Aee 2. What happens when molten, or liquid,
=eT 55 =S¢5 ? rock cools on Earth’s surface?
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Unit 7: Properties of Water
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Essential Question:
What makes water so special?
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Key Idea 7.8:
Describe the physical changes of materials.

Scientific Terms:

S. e 2. Fres=el 1. melting 2. freezing 3. boiling
©. FTOH~ 8. INISS 4. condensing 5. physical change

c. St ~Afagse L. FAEH/ /T =sT | 6. dissolve
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Every substance on Earth can exist as a solid, as a
liquid, or as a gas. These are called the three
states of matter.

A change of state occurs when a substance
changes from one state to another. Each change
of state has its own name. If a solid is heated
enough, it will eventually turn into a liquid. This
is called melting. If a liquid is cooled enough, it
will turn into a solid. This is called freezing. If a
liquid is heated enough, it will turn into a gas.
This is called boiling. If a gas cools, it will turn
into a liquid. This is called condensing.

What do melting icicles and boiling water have in
common? They both show changes of state. A
sheet of paper is being shredded, another sheet of
paper is being cut, and wood is being carved with
a chain saw. They all have something in
common. The paper and wood are being changed,
but none of these changes is a change of state. All
of them show physical changes. A physical
change is a change that does not result in a new
substance. Changes of state are examples of
physical changes. So are shredding, cutting, and
carving.

How do you know that a change of state is a
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physical change? We know that ice, water and
steam are all different forms of the same thing. If
ice changes to water or water changes to steam,
no new substance is made. So, that change is a
physical change.

After you shred a sheet of paper, what do you get?
You get shreds of paper. And when you cut a
sheet of paper in two, you get two smaller pieces
of paper. The size and shape are different, but
they are all still paper.

The chain saw makes lots and lots of wood chips.
They’re small, but they’re still wood. Since wood
IS not being changed into another substance, the
change is a physical change.

Dissolving is another kind of physical change.
The sugar dissolves in, or becomes evenly mixed
into, the hot water in the jar. We know that
dissolving is a physical change because we can let
the water in the jar evaporate, which is another
physical change. After the water evaporates, the
sugar is left behind in the jar. The sugar doesn’t
change into another substance. It’s still there.
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I CETIBA: Review:
>. T N tote AffmeEw = = 1. What do all physical changes have in
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2.

3.

common?

A glass falls to the floor and smashes into
hundreds of tiny pieces. Is this a physical
change? Why or why not?

A cook adds oil to vinegar and then mixes
it to make salad dressing. Is this a

O, Q@IS AT (F)  feEaE= _
el coe BT @Fe S AF aes physical change? Why or why not?
SIETICwa Scel C=iTE | @51 B Fis 4. What might occur if you heat a substance?
AT ot AfFTSq? & T &
2
8. 9 ~micd Siv e e
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a.s 71
S, T 9 T oW &I = 1. Gas cannot hold shape or volume.
) SIS/ AfEse g S | 2. The shape is changed but the volume stays
2. TR sy w1 e thesame. _
SIS/ SAfEe @3 e | 3. When matter is solid, it holds its shape and
©. s =S w=EmE e @Bl volume. When matter is liquid, it holds its
S @ SIS 419N T | o volume, but its shape will change
= wrE wm SiESa e, e according to the container that holds it.
@ MEfs & e &n?m, S— When matter is gas, it cannot hold its
) ) shape or volume.
TS T AHCEF NCS13. = |
-2 7.2
>. R FI=IR - =esT ATere 1. When you stand next to a fan, the wind
MO COTI BIPI =CHT CFIT! removes evaporation of sweat droplets on
TrEfTe T T @ E ) aF your skin. This makes space for more
T ST A 2NN ST & water molecules to escape into the air.
SIAT RJA | O COINIE BN The wind draws heat away from your skin
ZCS S TR e @9 2N Il and you feel cool.
D= P 2. Temperature, wind, and the amount of
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7.3

7.4

area, the higher the rate of evaporation.
When we want to boil water faster, we
should close the lid. Because the water is
in an air-tight container, the space above
the water is filled with more and more
water vapor. When the air contains a lot
of water vapor, humidity is high. When
humidity is high, it is more difficult for
water to evaporate.

Groundwater and runoff both name
movements of water after it falls as
precipitation. Both eventually move to
large bodies of water.

Cooler temperatures cause condensation of
water vapor.

Snow is frozen water vapor; sleet is frozen
rain.

A rise in temperature causes evaporation
of water.

The oceans don’t dry up because
precipitation returns water to the oceans

If wind and air did not move air, clouds
and storms, water would evaporate from
oceans into the air, form clouds, and fall
back into the ocean, leaving the lands dry.

We have to test the object to determine if
it can sink or float. Because an object can
sink or float depends on the water it
pushes away and the weight of itself. An
object will sink if it weighs more than the
water it pushes away, and an object will
float if it weighs less than the water it
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7.5

7.6

1.

2.

pushes away.

When you change the shape you are also
changing the density of the object. If you
take a paper boat and put it into water it
will float, but if you shape the paper into a
ball it becomes compact and will sink.
That is because its weight is more than
what the displaced water weighs.

It depends on their density (mass divided
by volume). If the object's density is
higher than the density of water, that
object sinks. If it's lower, that object will
float.

Pizza is a mixture, because we can easily
separate its ingredients. It is not a solution
because its substance doesn’t spread
evenly throughout another substance.
(Suggested answers): oil, paint, chalk,
crayons, brick, glass, etc.

When the mixture sits, if some of the
ingredients rise to the top or sink to the
bottom, this mixture is a suspension.

The drop of liquid water would evaporate
right away and become water vapor.
The ice cubes will disappear and change
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