How Water Interacts with
Other Matter

Water and Sugar

FIND OUT ) .
« Howsolids dissalvein If you put a spoonful of solid sugar into a glass of liquiq Wate
water and stir, what happens? The sugar sefems to disappear, ik, glassr
- why objects float or till contains a clear liquid. Where did the sugar go?
sink The answer is that the sugar and the water formed a kipq of miy
VOCABULARY ture called a solution. A solution (suh.L.OO.S)hUth) is a miXture :
1 which the atoms and molecules of different kinds of Mattey
5(.)luti0n are mixed evenly with each other. In this case the sugar mole.
dl;scl’,l-‘;i cules mixed with the water molecules. You can’t see the sugar
solubili 11 i ’
buoyancz but you can tell it is there because th.e SO.lu'[lOD ta.stesl Sweet,
Another way to show that the sugar is still there is to et the

water evaporate, or dry up. After all the water is gone, soliq ;
will be left at the bottom of the glass.

When you mix sugar and water,
they form a solution. What is
happening to the sugar as
you stir the water? ¥
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lving When one material forms a solution

= 5 : il s w. 3 % . solves

mp of sugar dissolves in water, l.th another material, we say 1t dls r

_ hen 3 :;l:ec Jles pull sugar molecules away (dihezAHLVZ). As sugar dissolves 1 water,
‘"3:,e,rme solid sugar. molecules of solid sugar are pulled away
- ing water malecules s""’a‘: Sugar from each other by water molecules. The

Jovi of the solution. $

ﬁlglecules to all parts water molecules bump into and move the

ile a!l the sugar molecules are

: S
after 3 way by water molecules. The sugar S Very quickly the sugar pologlLs

"””e:,:letew gissolved. It can’t be seen spread to all parts of the solution. You can
%Sef;gus o the molecules are too small and no longer see the sugar because the very
0 . 1

d small sugar molecules are mixed evenly with

the water molecules.

If you add more and more sugar to a glass
of water, at some point the sugar molecules
can’t mix evenly with the water molecules.
The extra sugar doesn’t dissolve. When you
stop stirring, the extra sugar falls to the bot-
tom of the glass.

Some solids dissolve in water. Other
solids do not. Try stirring sand into water.
While you are stirring, the sand mixes with
the water but does not dissolve. When you
stop stirring, the sand falls to the bottom of
the jar. Solubility (sahleyoosBILeuh-tee) is a
measure of the amount of a material that
will dissolve in another material. The solu-
bility of sand in water is zero. No amount
of sand dissolves in water.

v/ What happens to a solid when it
forms a solution with water?

Solubility in Water
Material Volume of Water Mass of Maierlal
(mL) That Can Be
Dissolved in
Water at 25°C (g)
Sugar 100 105
Salt 100 36
Baking soda 100 7
Sand 100 0
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It you put a coin, such as a l:‘U.‘.H.\, 1Nt

Y . . & 3
water, it doesn’t dissolve. It sinks. A chiy

of wood doesn’t dissolve in water, e1ther.

t floats. The ability of matter to 1oat

in a liquid or gas is called buoyancy

(BOYe egee)
(BOYeuhnesee). \ Most humans have a density that js

A solid object denser than water sinks 1n less than 1 gram per cubic centime
water. Lead is more than 11 times as dense : they float in water.

a ll\“e
‘er, SO

as water, so a lead fishing weight rapidly .
. i i C e i A cavsralpinetlar ey
sinks. A solid object less dense than water - Ifyou tied several pine planks tOgether &

. B - . » raf ranld €
floats in water. Pine wood is about half as form a raft, the ratt would flc

yat becauSe it
dense as water. So a plank of pine floats. : is made of a material that is less denge
than water. :

_iquids can also float or sink.

Liq : , k. Have you
ever seen rainbow streaks or puddleg on
. S a
road or sidewalk? Motor oil ﬂoating on th
- : €
water causes the streaks. The oil floatg
because it is less dense than water,

Some liquids sink in water. Maple syrup
is mostly a sugar solution. It is denser thap
pure water. Maple syrup sinks to the botton
when you pour it into a glass of water.

Gases can also sink or float. All the gases
in the air you breathe are much less depge
than liquid water. When you blow through
a drinking straw into water, air bubbles are
pushed up, or buoyed up, by the water.

They rise to the top of the glass. Helium is
another gas that is less dense than air, Whep
you fill a balloon with helium, it is

buoyed up by the air and rises.

<4 A scuba diver wears a belt or vest
with dense pieces of lead. This makes
the diver’s density about the same as
that of water. With the belt on, the

diver can swim up or down easily.




Mo i .
. of the cuP is as:(.r o:ks sink. But pumice (PUHMeis) Diet soft drink is less dense
; onsity < than water > @ Kind of rock that contains 3 1ot of
nz 48 ‘?|soat5- air, so pumice floats
3“ g OV u

ol soft drink sinks.

than water, so a can of diet soft
' drink floats. A can of regular

Most wood floats, but
most metal sinks.

Remember from Lesson 2 that you can : they floated, they would have to swim hard
change the density of a material by mixing it . to stay under water. If they sank, they would
with material that has a different density. . have to swim hard to get back to the water’s

Air is not very dense. A good way to lower surface. Scuba divers control
the density of an object is to add air toit. If ~ : their buoyancy by wearing a
vou add enough air, the object will become  : belt or vest loaded with dense
less dense than water. Then it will float. Clay . lead pieces. While wearing the
is denser than water. In the investigation you lead weights, a diver has about
got clay to float by making it into aboat. A : the same density as water.
boat contains air. The sides and bottom of a v/ What is buoyancy?
boat keep water out and hold air in. The

clay boat floated because it contained alot  :
contains enough air. . different density. The densest layer is

liquid mercury on the bottom. Even a

th . steel bolt floats on mercury. The less
an water. So, most people float on water. i gepse materials float on the more

Scuba divers don’t want to float or sink. If *  dense materials. >

Most human bodies are a little less dense




[his is because hot air is less dense thap Cog)
. Blimps are big, football-shaped ba“oo
e - : Tium. a onl g,
Humans use machines to €O rol buoy- [hey are filled with helium, a gas tha¢ is lesg
; : lace v ir. Submarin ntr :
\NCY ind to move from }\]J\L to pla " . dense than atr. L | ontrol thelr
< y : 1 P Sa . ) > f‘l | "‘ :
Submarines, hot-air balloons, and blimp , . density 1O float and to sink in the Water.
‘ enple, Hot-air _ ool
use buoyancy to help move people. ! How is buoyancy used for trayejs

ir y T1S€.
balloons are buoyed up by air; sO the)

| How Submarines Work

Submarines can float on top of the oce
travel deep under water. They do this by a
water to control their density.

an or dive down_and
dding or removing

1 When a submarine floats on the surface of
" the water, it is like any other metal boat. It
is filled with enough air to make it float.

2 Tanks inside the submarine have air in
® them when the submarine is at the surface.

To make the submarine float just below the
surface, some of the air is taken out and
the tanks are partly filled with water. The
combination of the submarine, the water,
and the air has about the same density
as water.

The submarine can dive to the bottom by
squeezing air in its tanks into smaller tanks.
Because the air’s volume is now smaller, its
density is greater. The original tanks are
then filled with water. This makes the metal
submarine denser than water. To allow the
submarine to return to the surface, water is
pumped out of the tanks. Air is allowed to
expand back into them. The submarine
becomes less dense than water. It is buoyed
up and rises to the surface. ‘
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jons are mixtures in which i

q md I‘nOlCJlI'!CS are mixed €Venly.

‘mi- natter dissolves in water and i
. Matter that is less dense thap

JQL'
wale ; .

Jled bY changing density.
o=

|, What Changes happen to sugar when it
dissolves in water? What stays the same?

5. What happens when you add more of a
material to water than the water will
dissolve?

3, How can you float a piece of solid
material that is denser than water?

4, Critical Thinking What could you do
1o make an object float in air?

5. Test Prep Any material that floats in

water —
A is denser than water

B has the same density as water
C is less dense than water
D is made of metal

Joats on water. Buoyancy can be cop

|

Solubility. The greatest amount of sugar
you ca.n dissolve in 100 milliliters of
water is 105 grams. How much sugar

Can you dissolve in 1000 milliliters of
water?

Informative Writing—Explanation Find
out what the ancient Greek scientist
Archimedes discovered about density.
Write an explanation of what you learn
for a younger student.

40

PHYSICAL EDUCATION LINK

Floating and Swimming Find out what
survival floating is. Use a model to
demonstrate it for your class, or make a
poster that explains it.

' LITERATURE LINK

y
Submarine Predictions Read 20,000

Leagues Under the Sea to find out what
French science-fiction writer Jules Verne

predicted about the modern submarine.

Learn more about physical properties of
matter by viewing Peep Science on the
Harcourt Science Newsroom Video in
your classroom video library.
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