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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
the 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

Electricity, natural and generated, influences every aspect of our lives.
Electricity makes our bodies work as electric currents carry messages along
nerves inside us. Some animals, like an electric fish, generate a strong electric
current to ward off enemies. Electricity can be converted into heat and light, it
can magnetize iron and it can be transformed into mechanical energy. So many
things we do today are made easier by electricity. It enables us to cook, wash
and clean without effort, it runs the machines that give us comfort and the
trains we travel in. It even allows us to communicate across the world
instantaneously. Electrical equipments fill almost every home. Soon we will see
a computer that can store X-rays, a compact disc that can record videos, and
even a videophone. Yet, there are still parts of the world where electricity is
non-existent or its supply is minimal or irregular. Areas that do not receive
mains electricity may rely on wind, water or solar power. These sources of
energy may be used more extensively in the future. For although electricity is
clean to use, it is usually generated by fuels that are not.
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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
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 own laboratory as you go along.

MAKING THE GENERAL Tips

MoDELS There are at least two parts to  experimenting, read your
Before you begin, read every _EXPer_imET'ltll _ notes thoroughly, think
through all the steps. Then experimenting with materials about what happened,
make a list of the things you and testing a science “fact”. and evaluate your

need and collect them If you don’t have all the measurements and
together. Next, think about materials, experiment with observations, What

the project so that you have a- others instead. For example, if  conclusions can you draw
clear idea of what you are you can't find any polystyrene, from your results?

about to do. Finally, take your use cardboard or balsa wood

time in putting the pieces instead. Once you've finished

together. You will find that
your projects work best if you
wait while glue or paint dries.
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

Make sure that an adult
knows what you are doing at

all times. Cutting and bending -

a coat-hanger, for example,
can be dangerous. Ask an
adult to do this for you. In the
experiments that use
electricity, always use a

battery of 1.5 volts. Never use
mains electricity! Always
make sure that your hands
are dry. Electric current may
pass through water and give
you a strong jerk. Always

be careful with scissors.

If you spill any water, wipe
it up right away. Clean up
your laboratory when you
finish!

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 compare it to your
earlier thought about what
would happen. Ask

questions such as “why?",
“how?" and “what if?”,
Then test your model and

write down the answers,




NATURAL ELECTRICITY

Thousands of years ago the Greeks noticed that
- a type of stone, called amber, attracted
light objects, like feathers, after it was
rubbed. The Greek word for amber is
elektron. Some materials, such as
plastic, do not let electricity pass
through, but if they rub against another
material, a charge of static electricity can be produced.
(Static means staying in the same place.) We experience
it daily—you may hear a crackling sound when you take
off your jumper. Sometimes a spark is produced. Rubbing
or friction causes static electricity. You can generate your
own static electricity and watch the frogs jump.

ACTIVE AMPHIBIANS!

1. Fold a piece of tissue paper 3
a number of times and cut out :
the shape of a frog. This way
you can cut out several frogs
at the same time.

1

3. Cut a bird shape
out of a yellow card.
Attach it to the table
tennis ball by thread-
ing a string thréugh
both.

4. Tie the other end of
the string to the end of
the stick. Make sure
that the bird rests on
2. Cut out two lily top of the ball.
pad shapes from a
green card. Cut out
some flowers too. Put
the lily pads
on the card.
Place the
frogs on

one lily

pad.

-*
B
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5. A short distance
away from the tissue
paper shapes, rub the
ball against the
woollen cloth. Do this
quite vigorously. This
produces negatively
charge on the ball.




Way It Works

All materials are made up of atoms that are
electrically neutral. However, if atoms gain
tiny particles called electmna they become
negatively charged. If they lose electrons,
they become positively charged. Like charges
repel each other, while unlike charges
attract each other. When the table
tennis ball is rubbed on the woollen
cloth, it gains electrons and
becomes negatively charged. The
tissue paper frogs, which are not
charged, jump towards the ball
when it is close by. Each time
the frogs jump, they are charged
in a process called induction.

Woollen
material

BRIGHT IDEAS

Y Rub a balloon on woolen material, then
“w* hold it against a door. Now let go off the
balloon. What happens?

How long does the
effect of static
electricity last?

M Make a water
“¥" bow. Rub a
plastic spoon on
wool. Hold the
spoon near a stream
of water from a tap.
The water will bend
towards the spoon.
What happens if [
the water touches .
the spoon?

6. ‘Fly’ the bird

above the lily pond.

Watch the uncharged

frogs leap towards the

bird. See whether the

~ frogs can leap to the
‘other pad.















































































