Galileo was once casually looking up at a ceiling. He was thinking. He

saw the chandelier fixed to the ceiling was swinging in the breeze. He
closely watched it. He observed that the time taken by the chandelier to
make one swing was the same whether the amplitude of oscillation was
small or large (One swing is the movement from the rest position of the
pendulum to one end, then to the other end, and back to the rest position).

Galileo tied a stone to a string and made it swing. He measured the time
for one swing. He repeated the experiment by changing the length of the
string.

You can also repeat the experiment done by Galileo. Make a pendulum
of 50 cm length by tying a stone to the end of a string. Move the stone to
one side and allow it to oscillate. Measure the time taken for 10
oscillations. Now move the stone to greater distances and repeat the
experiment several times. What are your conclusions?

Make pendulums with different lengths of 75 cm, 100 cm, etc. Repeat
the experiment with thes&abulate the results obtained. Is there any
relation between the length of the pendulum and the time for one
oscillation? Is there any relation between the size of the stone and the
period of oscillation?

Galileo was following the method of Science. He conducte
observations, experiments and arrived at conclusions.
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TOACTIVITIES...

Activities performed
Date

T here are 44 activities in this bodtou may try all these
activities. It is better to keep to the order given in this
book.

You should make a solar filter to observe the Solar Eclipse
on 22nd July 2009. NEVER LOOKT THE SUNWITH
NAKED EYES. Before observing the Solar Eclipse,
complete the first ten activities in this book. The Sun
crosses the Equator on Sepember 23. It will be over your
school before that datéou should perform the activity

for finding out that date. For observation, the sky should
be clear and cloudless. January and February are the ideal
months for star watchingAugust, September and
December are also suitable.

Invariably, you should note the observations in a diary
Shall we try the model given below? Modifications are
welcome.

The new knowledge and abilities that | acquired

Ideas still not clear

What | wish to know more.
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g | Activity 1

MY CELESTIAL THOUGHTS

What are the thoughts that a clear night sky produces in us? How many questions occur
in our mind?

Are the stars and the Moon identical? How do they differ? Why does the Moon seem to
be bigger than the stars? Why do the stars appear tiny? Is the other side of the Moon, not
visible from the Earth, always dark? What are those streaks of light, occasionally seen in the
night sky? Is there any chance of a comet visiting us in the near future? What are the differences
between the stars and the comets? How do the comets and the meteorites differ from each
other?Are there naughty kids like me on the MoMifAat about the other celestial bodies?

How was the Chandrayan launched? What were the different stages of the Chandrayan? When
will an Indian set foot on the lunar surface? How many questions like these! May be there are
many more. Please write down those questions below

Share your questions with your friends, your teachers and your elders. Find
out the answers to these questions by observation, experimentation ary
reading books and doing the activities in this hand book. Okay? Read now

/l

know the Universe.




Activity 2 ,

THE GMS FACTSIN
A CALENDAR

Have you ever gone through a calendar in detail? In each
box of the calendar you see bold and small letters, words,
signs, and numerals.

3 I CHAT;-|AYAM 50 - 00

sHAsHTI 19.13

Explain these t€hathayam, the lunar star of June 14, 2009.

Tools
« Calendar of

the Month of
“"June 2009.

Who has found out the maximum detallgére the findings of all the friends identical?
Are there more pieces of information to be obtained? How can we get them? Can we get them
from the calendar itself?

Check Junel5s

Is there any hint in the calendar about the difference in the size of the numerals?

What is indicated by each numeral?

There are many details such as time, day and year in a caldadanany of them have
you identified2\rrite them down.

T B_ 9 ‘III'I'I 1211_5‘

SN TiEi fmiN --\..-.-I"u.

1415161718 1920
2121232425252'



Activity 3

THE PIN HOLE PROJECT ORS OF NATURE

L ook at the shadow of the treedle can see a numb
circular patches of light. Why are they circular? Wh
the light beams seeping down through the leaves
circular patches on the floor?

Cut out a circle, a triangle, and a square from the g
card.The length of the sides should be as given belo

. Diameter of the circle - 1lcm
. Sides of the triangle - 1cm
. Sides of the square - 1lcm

Keep the card 5 cm above the floor and observe the shapes * Acard

the images. Raise the card further above. What are the shaj fl - Acutiing
of the images. What is the reason for the difference in th blade
shapes?




Activity 4
LET US MAKE A MAGIC MIRROR

T ake a plane mirroffake a black paper of the size of the

of the mirror to the Sun and project the images on a scre "
onawall.

What are the shapes of the imagAs€ they identical or
different?
What happens to the shape and the size of the images whg

distance of the mirror from the wall is either decrease
increased?

e Scissors

» Cutting

blade
the
el ° Paper

Write down the specialities of the image in each case.

Direct this magic mirror to a tube light and project its image on the wall on the other
side.Write down the result of your observations.




Activity 5
A SOLAR PROJECT OR

We have projected the image of the S{in
using mirrors of different shapes an

observed the characteristics of the images.
Didn’t you notice that when you were holdin

the mirror in your hand, the images were npt
steady? How can this difficulty be
overcome?

If you fix the mirror on a stand, will you not
get a steady image?

Letus try

Take a plastic ball of medium size. Draw a square of side 2 cm on the ball. Cut 3 sides of
the square. Fold it out. Fill about half of the ball with sand and close the hole. Seal the
hole with a piece of packing tape. Fix a small piece of mirror on the ball with adhesive
tape. Keep the ball on a rindylow cost, durable solar projector is ready

Tools
A plastic ball
Sand
Packing tape

Cello tape
ARIng
A piece of mirror
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TAOUGH

= A
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R AWAY!
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Socket 50 x 50
Socket 38 x 38

sdUyg-kA 50x 4fipe 15cm

Pipe 50 cm
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Activity 9

WRITE YOUR ADDRESS

| magine there are living beings on a planet in another g@agppose you have a friend there
and he/she writes a letter to you. What will be the address that your friend in the other galaxy

writes on the envelope?

To

Compare what you have written with those of your friends. Is there anything to be added?
Discuss it with your teacher

Now shall we write some science fictioBRall it be a short story?

Imagine some creatures have come to visit the Earth from another planet. Based on this,

prepare a short starlRead the story to your friends.

25



Now, you know much about eclipséghe Lunar
Eclipse is a beautiful celestial shadow plagwing eclipses
is highly enjoyable. But precautions are necessary for
viewing the solar eclipse.

Let us make arrangements to view a solar eclipse in
the class room.

Arrangements

Using a solar projectpcast the image of the Sun on a paper
fixed on the wall. Nowimagine the projected image to be the Sun.T Solar Projector
facilitate the Solar Eclipse, we need a moon that can hide the Sun,

, . * Opaque ball (rubber)
A ball fixed on a stick can be used as the Moon. fixed on a stick

The distance between the Earth and the Moon is the cruiafhart paper
factor for total solar eclipsdll the three should be in the same
straight line. Slowly move the ball fixed on the stick to and fro
along the path of the light rays and you can view total, annular and partial solar eclipses.

. Enjoy the view of the total eclipse on the wall. Note the position of the Moon (The ball
fixed on the stick) in the path of the rays.

. Note the position of the Moon when annular eclipse is seen on the wall.

. Move the Moon in different directions and observe different types of partial eclipses.

26



Activity 1 1

THE TOTAL SOLAR ECLIPSE

Tools

« Pin hole projector
W e now know the secrets of the Solar Eclipse, the

celestial shadow play that can be seen occasionally ih a® Solar projector

lifetime. - Telescope projector

The total Solar Eclipse of October 24, 1995 was
visible in several parts of North India. There, using solar
filters, the scientists helped the common people to view ¢ VLFlens
this spectacle. In Kerala this Eclipse was partial. But, heke;
many people remained indoor during the time of the Eclipse. In some places people covered
even the open wells using tarpaulin! In an enlightened state like Kerala such things should not
have happenedVe should not let it happen again.

e Solar filter

Again a Solar Eclipse on July 22, 2009

In India on July22, 2009 another total
Solar Eclipse can be viewed at many places
like Indore, Bhopal, Patna. But in Kerala it
will be a partial eclipse. The rising Sun will
be partially eclipsed. The Eclipse will be
visible up to about 7.15 am. Let us also
prepare to view the Solar Eclipse.

27



THE SAFE METHODS TO VIEW ASOLAR ECLIPSE

1. Youcan make a solar filter using aluminiu
foils (mylar film). Ensure that minimu
three folds of the foil are used.

2. You can observe the image of the Sgn

projected by the solar projector

3. You can project the image of the Sun oiga
screen using a telescope.

Think more

1. Observe the shapes of the images of the Sun formed in the shades of trees during the
Solar Eclipse. How do they appear?

2. Do solar eclipses occur on all New Moon days?

3.  Why are all solar eclipses not total?
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The Known and the Unknown

After 12 activities, the lessons from my experience?
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