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NINTRODUCTION

Water is familiar to all of us. Yet it has some strange and beautiful properties. It
can stretch and curve. It occurs naturally as solid, liquid and gas. Sometimes it
flows uphill. Most substances, when cooled, contract, whereas water expands.
Hence thus an ice cube fills more space than it did before freezing. At boiling
point, 100°C, water turns to steam, but it requires an unusually large amount
of heat for this transformation. That is why steam has got plenty of energy.
Harnessed water power is a priceless resource in an age when people must
conserve fuel. From the simple wooden water-wheel, engineers have developed
the water and steam turbines. These gigantic machines operate generators that
provide us with hydro-electric power and sufficient propulsion to drive huge oil
tankers. The unharnessed power of water has shaped the face of the Earth since
time immemorial, carving valleys and coastlines, re-shaping and dissolving
rocks — even transporting them. The terrible force of tidal waves can un leash
devastation for coastal communities. Water covers almost three-quarters of our
planet. Made of hydrogen and oxygen, it is the most common compound. However,
simple and plentiful, water is precious and essential to all living things.
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THE LABORATORY

A science laboratory is a place to test ideas, perform experiments and make
discoveries. To prove many scientific facts you don’t need a lot of fancy
equipment. In fact, everything you need for a small laboratory can be found
around your home or school. Read through these pages, and then use your
imagination to add to your “home laboratory”. Make sure that you are aware of
relevant safety rules, and look after the environment. A science experiment is an
activity that involves the use of certain basic rules to test an hypothesis. A
qualitative approach involves observation. A quantitative approach involves
measurement. Remember, one of the keys to being a creative scientist is to keep
experimenting. This means experimenting with equipment to give you the

most accurate results as well as experimenting with ideas. In this way you will
build up your laboratory as you go along.

MAKING THE MODEILS

Before you begin, read
through all the steps. Then
make a list of the things you
need and collect them together.
Next, think about the project
so that you have a clear idea
of what you are about to do.
Finally, take your time in
putting the pieces together.
You will find that your
projects work best if you wait
while glue dries or water
heats. If something goes
wrong, retrace your steps.
And, if you can’t fix it, start
all over again. Every

scientist makes mistakes, but
the best ones know when to
begin again!

-GENERAL Trirs

There are at least two parts to
every experiment: experimenting
with materials and testing a
science “fact”. If you don’t have all
the materials, experiment with
others instead. For example, try a
plastic drinks bottle if you can’t
find a hiquid detergent bottle.
Once you've finished
experimenting, read your notes
thoroughly, think about what
happened, and evaluate your

SAFETY WARNINGS

Make sure that an adult
knows what you are doing

at all times. Many of these
models are made from plastic
bottles. Make sure you don't
use inflammable materials;
like plastic, where heating is
involved. Always be very
careful when cutting them
with scissors. If you spill any
water, wipe it up right away.
Slippery surfaces can be

measurements and observations. dangerous. Clean up your

S :_..ﬂ*‘]_.a_};ggtury after you finish!
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What conclusions
can you draw from
your results? T
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EXPERIMENTING

Always conduct a “fair test”.
This means changing one
thing at a time in each
stage of an experiment. In
this way you can always tell
which change caused a
different result. As you go
along, record what you see
and measure, Ask questions
such as “why™? “how?” and
“what if?” Then test your
madel and write down Lhe

answers you arrive at.




WATER’S CYCLE

Whether falling from a cloud, spurting from a kitchen

tap or springing out from underground, water moves

in an endless cycle between Earth and sky. Year after

year, the Sun performs a fantastic feat;

B its energy evaporates 400,000 cubic

I kilometres of water from oceans, rivers,

lakes and streams. Rain and snow bring

this water back to Earth. The water cycle

is a chain of evaporation and condensation in
which water turns to vapour and back to liquid again.

Heat accelerates evaporation; cooling leads to condensation. You

can model this cycle using hot water and ice.

CLOUDBURST
i 1. Clean a plastic drinks bottle
and remove the label. With
S = scissors, carefully cut off the

neck and make a wide opening
down one side. The opening must

1 be big enough for ice cubes. (Put
these in last.)

2. From an empty cer eal
box, cut out the foreste 1
mountain slope shown
here, Make the front tree
section lower than the rear
sky section. Paint the scene

2 6. Place an aluminium foil
dish inside the bottom of the
cereal box as shown. Fill the
dish with hot water from a
kettle. Be careful!

to look like a real i4s 5. Place another sturdy box
mountainside. behind your mountain-scape.
5 | (It should be the same
3. Make sure that the bottle - height.) Sellotape the wire
fits inside the box as shown. 53 : “handles” to the top of this
It will be your cloud. i '~.||; box:
4

4. Ask an adult to cut a

wire coat hanger into two
lengths. Curve each piece of
wire to fit around the plastic
bottle. These metal loops will
support the ice-filled bottle.

6



Way It Works

The sun’s heat (1). fills molecules, or tiny
particles, of surface water with energy
causing them to split from the mass of

water and escape into the air as water
vapours (2). Trapped in the cool air, they
condense around dust particles as droplets of
water. These droplets join as the air cools,
forming clouds (3). When the drops become
two big and heavy to stay in the air, rain falls
(4). The rain water runs off the land back
into the sea in rivers and streams (5).

BriGgHT IDEAS

' Measure rainfall with a i :
*g* rain gauge. Carefully cut | =
the top off a liquid detergent :
bottle and set it upside down
inside the bottom half like a
funnel. Mark millimetre
divisions from the bottom

of the container. Stand it
outside in an exposed place.
Keep a daily record.
Remember to empty the rain
gauge every time,

My Take two bowls filled to
‘w* the brim with water. Stand one in a sunny
place, the other in the shade. Compare the
water levels at the end of each day to measure
evaporation, =

7. As the water
evaporates from the
dish, water vapours
will rise and cool. As
they cool, they will
condense on the
plastic ice-filled
bottle. Rain and fall!




FREEZING AND MELTING

Not only does water appear as liquid and vapour; when it is cooled to the freezing
point, it turns into a solid as well. Unlike most substances which shrink when
they turn from liquid to solid, water expands. Water is
denser then ice. That is why in cold areas, in winter,
pipes burst through the expansion of freezing water.
Icebergs also give a good clue to the freezing and
melting of water. These huge islands of ice adrift in
polar seas have broken off into the sea from vast
glaciers or rivers of ice. As ice is ten per cent less
dense than water, the top of an iceberg is only one-
tenth of the total size of the iceberg. The project below
shows how ice floats and how water behaves as it melts.

MELTING ICEBERG

1. Clean a plastic drinks
bottle and remove the
label. With a sharp
scissors carefully cut off
the top.

4. Pour hot tap water into the
large plastic bottle. Add a
different colour and stir.

2. Almost fill a plastic bottle
with cold water. Add a few
drops of food colouring.
Shake the bottle to mix the
colour well.

3. Pour this coloured water
into an ice-cube tray. Leave
the tray in a freezer to freeze
overnight.















































































