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SCIENCE EXPERIMENTS provides an excellent introduction to practical application
and experimenting — a vital and exciting part of the scientist's work.

Each book contains a carefully planned series of projects and experiments that
can be readily made and achieved by the reader. Each project is designed to help
fhe understanding of a given science principle, and space is given for bright
ideas to help discuss the workings and applications of each project.
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INTRODUCTION

Air is all around us. Even though we cannot see it, taste it or grab hold of it, air
i1s essential to life on Earth. Invisible air is not empty space. It is actually a rich
mix of many different gases, including the oxygen that we breathe. The blanket
of air surrounding our planet is thick and heavy. Indeed, air exercises pressure
on us from every direction. We measure changes in this pressure to forecast the
weather. Movements of hot and cold air, which make gentle breezes and fierce
hurricanes, can be used to launch a hot air balloon. Changes in air pressure,
made by the delicate curve of wing, make flight possible, while the resistance of
air is made use of in a parachute, for safe landing. The power of wind can be
trapped by windmills to drive machines, and by sails to propel boats. The gases
in the atmosphere can be compressed to fit into a smaller volume. This allows
large amounts of air to be stored, for example, in small metal cylinders such as
the aqualungs used by divers to breathe underwater. Plentiful and fascinating
the study of air promises new scientific and technological discoveries in the

centuries to come.
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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 as well as
with ideas and building up your laboratory as you proceed.

MAKING MODELS GENERAL Tips

Before you begin, read There are at least two parts liquid container, Once you've
through all the steps. Then to every experiment: finished experimenting, read
make a list of the things you experimenting with materials your notes thoroughly, think
need and collect them and testing a science “fact”. If about what happened, and
together. Next, think about you don’t have all the evaluate your measurements
the project so that you have materials, experiment with and observations. What

a clear idea of what you are others instead. For example, conclusions can you draw
about to do. Finally, take your | try a plastic drinks bottle if from your results?

time in putting the pieces you can't find a washing-up

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!




SAFETY WARNINGS

lany of these experiments
use a hair dryer. Always
be careful when plugging
and unplugging it. Never
use a hair dryer near
water. Don’t keep it on
for two long, lest it
should overheat.
Experiments with candles
should be dune with an
adult standing nearby.
Don’t leave
. models or
'\ equipment

9. " heater.
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up your
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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. Make complete notes
as you go along. Ask questions
such as “why™ “How?" and
“what if?” Then test your
muodel and write
down your
answers.




EssENTIAL OXYGEN

Everything around us is either a solid, a liquid or a gas. Gases are the lightest
(or least dense) of all. Solid things, like cars, can move through gases. The air
around us is a mixture of gases. Most of the air, about four-fifths, is nitrogen.
About one-fifth is oxygen. Then there are small amounts of

other gases like ammonia, argon, helium, krypton, xenon,
neon and carbon dioxide. Finally, there is some water
vapour in the air. Without oxygen we can not breathe,
and without oxygen fires would not burn either—like

us they would ‘suffocate’. In about 1670 an English
doctor John Mayow proved that fire consumes air.

By repeating his experiment you can also see how

a flame uses up a part of the air. Other gases

“BrEATHING” FIRE

1. To test that fire actually 2. Push a small lump of 3. Ask an adult to help you
consumes air, vou need a few plasticine in the middle of the  with this step. Light the
household items. Find a bowl bowl. Arrange the coins so candle and then very carefully
made of something that is that the top of the jar will rest  lower the glass jar over the
fire-proof, three conis, a clean on them without wobbling. flame, resting it on the coins.
glass jar, plasticine and a Firmly push the candle into Quickly mark the water level
candle. the plasticine and on the side of the jar. Watch

half fill the bowl
1 ; with water.

the flame closely to
see how it
changes.

-1;1-’*1




Way IT WORKS

The flame consumes the oxygen in the air as it

; : Candle
burns. Once the entire oxygen is consumed,
there is no longer enough to support a flame
and the candle goes out. Air pressure (see
pages 8-9) pushes on the water from outside ir pressure
the jar. Inside the jar, the water is forced up and E 8 /Au
moves into the space left by the oxygen. The
water level inside rises by about one-fifth, which
is the fraction of oxygen in air. However, thlE
experiment is not exact. Some of the air escapes
from the jar as the flame burns because air expands
when it is heated. As the air cools down, it shrinks, or
contracts, making extra space for the water to fill.

Less air pressure

4. Note what happens to the
water at the bottom of the BRIGHT IDEAS
bowl. As the ecandle burns, do My Light two candles. Cover one with a small

bubbles appear? When the -y~ Jar and one with a large jar. Which candle

candle goes out, does the hurm:, the longest?

water rise inside the jar? How « Place a dried pea into the neck of a bottle.
high does it rise? Mark the -,(.\ Blow hard to make the pea go into the
side of the glass to bottle. Is air pressure inside the bottle strong
show the new enough to keep the pea out?

water level,












































































