
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 these. Tabulate 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 AND THE
CHANDELIER

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

6
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TO ACTIVITIES...

There are 44 activities in this book. You 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 LOOK AT THE SUN WITH

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 date. You 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 watching.  August, 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.

¨ Activities performed

¨ Date

¨ The new knowledge and abilities that I acquired

¨ Ideas still not clear.

¨ What  I wish to know more.

You may include more, if you so wish, in your diary. Prizes will be awarded to
the schools and the students who perform all activities.  Consult your teacher
to clear the doubts. For more details you may contact the persons whose names
and addresses are given at the end of this book.
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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 Moon? What 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 and by
reading books and doing the activities in this hand book. Okay? Read  now and
know the Universe.

10

Activity 1

MY CELESTIAL THOUGHTS



Activity 2
THE GAMES FACTS IN
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.

11

.......................................................................................................

.......................................................................................................

.......................................................................................................

Who has found out the maximum details? Were 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 June15

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 calendar. How many of them have

you identified? Write them down.

CHATHAYAM

SHASHTI

ToolsToolsToolsToolsTools

• Calendar of
the Month of
June 2009.

   Who are around me?
What are they?

asks ‘Chathayam’, the lunar
star of the day

Explain these to Chathayam, the lunar star of June 14, 2009.



Look at the shadow of the trees.  We can see a number
circular patches of light. Why are they circular? Why do
the light beams seeping down through the leaves draw
circular patches on the floor?

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

•• Diameter of the circle - 1 cm

• Sides of the triangle - 1 cm

• Sides of the square - 1 cm

Keep the card 5 cm above the floor and observe the shapes of
the images. Raise the card further above. What are the shapes
of the images. What is the reason for the difference in the
shapes?

Activity 3

THE PIN HOLE PROJECTORS OF NATURE

ToolsToolsToolsToolsTools

• A card

• A cutting
blade

12



Activity 4

LET US MAKE A MAGIC MIRROR

ToolsToolsToolsToolsTools
• Mirrors

• Scissors

• Cutting
blade

• Paper

13

Take a plane mirror. Take a  black paper of the size of the
mirror. Cut out different shapes from the paper (triangle,
square, circle, etc.) at sufficient distances from one another.
Paste this paper on the mirror. Direct the reflecting surface
of the mirror to the Sun and project the images on a screen  or
on a wall.

What are the shapes of the images? Are they identical or
different?

What happens to the shape and the size of the images when the
distance of the mirror from the wall is either decreased or
increased?

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.
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Activity 5

A SOLAR PROJECTOR

We have projected the image of the Sun

using mirrors of different shapes and

observed the characteristics of the images.

Didn’t you notice that when you were holding

the mirror in your hand, the images were not

steady?  How can this diff iculty be

overcome?

If you fix the mirror on a stand, will you not

get a steady image?

Let us 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 ring. A low cost, durable solar projector is ready.

ToolsToolsToolsToolsTools
• A plastic ball

• Sand

• Packing tape

• Cello tape

• A Ring

• A piece of mirror



Now a solar projector that can be turned to any direction and fixed is ready. Using the

solar projector,  project the image of the Sun on a wall. Change the distance between the solar

projector and the wall and repeat the observation. Measure the diameter of the image and the

distance between the mirror and the image in each case.  Calculate the ratio of the  distance

and the diameter of the image in each case. Tabulate the observations. Compare the values

obtained. Write down your conclusions.

...............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................

.............................................................................................................................................................
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THOUGH FAR AWAY!THOUGH FAR AWAY!

Can we see the far away objects near? Let us see how we shall make a telescope, through

which, when we look, objects appear to be closer.

I Things required

1 Objective lens - (Convex lens of 50 cm focal length and 50 mm diameter).

2. Eyepiece lens - (Convex lens of 5 cm focal length and 38 mm diameter).

3. PVC socket - 50 mm x 50 mm – 1

4. PVC socket - 38 mm x 38 mm – 1

5. PVC pipe - 50 mm diameter, 45 cm length

6. PVC pipe - 38 mm diameter, 15 cm length

7. Reducer 50 mm x 40 mm

II Construction

Grind the 38 mm pipe so that it smoothly slides inside the 50 mm x 40 mm reducer.

Heat the sockets and insert the eyepiece and the objective lens in their respective sockets.

Fix the socket fitted with objective lens at one end of the 50 mm pipe of 45 cm length.

Activity- 6

16



Fix the reducer at the other end of the 50 mm pipe of length 45cm. Fix the socket fitted
with the eyepiece at one end of the 38 mm pipe of length 15 cm. Introduce the 38 mm pipe
through the reducer into the 50 mm pipe. Slowly, slide the pipe (fitted with eye piece) to  and
fro till the inverted image of the distant object is clearly seen through the eyepiece.

To make the image sharp, fix a small piece of 38 mm pipe at the end where the eyepiece
is fixed. If a hole of the size of a 25 paisa coin is made on a cardboard, and, if it is fixed inside
the pipe at a place where only the objective lens alone is seen, the disturbance of light reflected
from  the inside of the tube can be avoided.

sdUyq-kÀ 50 x 40

Socket 50 x 50

Socket 38 x 38

Pipe 50 cm
Pipe 15 cm

17

Write down the letters in the

order 1 to 13. How distant

is this star? 4.3 light years.

A1 C6 U 11 A5

N8 D L2 R12

I13 T9 F E7

P3 G A10 H4

Next to the Sun which is the Star closest to the Earth ?



To Chandma’s home distant
Up did our uncles  go

.........................................................
  Up they brought a bag of stones

Chandma’s gift to know.

• Who are the uncles who visited
Chandma’s home?

• What was the vehicle by which they
travelled?

Friends, don’t you want to know the details of those journeys? Read the description given
below.  Also try  to do the activities suggested.

In Quest of the Moon

History

The space age began with the launching of Sputnik – 1 by the USSR on October 4, 1957.
Uri Gagarin of the USSR was  the first cosmonaut to go round the Earth on 12, April 1961.
After  a month,  Alan B Shepard of  the USA  too circled the Earth. Yes, thus Man started his
conquest of the space.

Next target was the Moon.   The USSR sent 24 space vehicles of  the LUNA series and 7
vehicles of the ZOND series for this purpose.  The USA sent 7 space vehicles of the RANGER
series, 7 vehicles of the SURVEYOR series, 5 vehicles of the ORBITOR series, one vehicle
of the EXPLORER series and 13 vehicles of the  APOLLO series for this purpose.

Activity  - 7

IN CHANDMA’S HOME

18



The USSR could not land Man on the Moon. But the
LUNA  series  could  achieve a lot. LUNA – 16, an
unmanned lunar vehicle, brought  lunar soil to the Earth.

Luna 17 and Luna 20, respectively, landed the two
Rovers (Robot Jeep) Lunokhod – 1 and Lunokhod –
2 on the surface of the Moon.

The Apollo Project of the USA

The Project Apollo brought about a great leap in the Lunar Mission.  Apollo – 4,  the first
lunar spacecraft, was launched on November 9, 1967.  The powerful 110 metre high Saturn
Rockets were used for launching the Apollo spacecrafts.  The Apollo spacecraft consisted of
two parts_the Command Module and the Lunar Module. The Command Module  was used to
take man to the lunar orbit and to bring  him back.  The  Lunar Module  was used to land man on
the lunar surface. The Apollo spacecraft had the facility to carry three people. By the Lunar
Module two of  the three astronauts could land on the Moon. The third astronaut would control
the Command Module orbiting the Moon. After explorations on the Moon, the Lunar Module
used to bring  the astronauts back to the Command Module. The Lunar Module would then get
detached from the Command  Module and would eventually fall on the surface of the Moon.
The Command Module would return to the Earth with the astronauts. A  parachute, attached to
it, would open at a height of 16 km and would reduce the impact of its fall into the ocean.
Using rescue ships and  helicopters, the astronauts  were brought to the safty of the shore.
After 21 days’ quarantine, they were let out.

Apollo 4, 5 & 6 were unmanned flights. They were primarily used to test the capacity of
the Saturn Rockets. The first scheduled  manned flight was Apollo 7.  But, unfortunately, Edward
White, Virgil Grissom & Roger Chaffee, who were in Apollo 7 for an experiment, were killed
in a fire on  June  27, 1967. Later it was renamed  Apollo – 1. (There were no Apollo – 2 &
Apollo – 3).
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Next mission was also named Apollo -7.  It was launched on October 11, 1968.

Carrying astronauts Walter Schirra,  Donn Eisele, Walter Cunningham, it circled the Earth

for 10 days and 21 hours. It returned to the Earth on October 22.

Apollo 8 was launched on December 1, 1968. This was the first spacecraft to

the go beyond the Earth’s orbit. It circled the Moon 10 times in an orbit, 109 km away

from the Moon. Frank Borman, Jim Lovell and William Anders were the astronauts

on board.

James Mc Divitt, David Scott and Russell Schweickart spent 10 days in  Apollo

– 9 which was launched on March 3, 1969. They could separate and rejoin the Command

Module and the Lunar Module.

Apollo 10 was launched on May 18, 1969. Thomas Stafford, John Young, Eugene

Cernan were the astronauts in it. It came as down as 14.5 km near the lunar surface

and circled the Moon 31 times. This was the second  manned spacecraft to circle the

Moon. The launches from Apollo 11 onwards were intended to land Man on the Moon.

Apollo –  11

Apollo- 11, carrying Neil Armstrong, Edwin Aldrin and

Michael Collins, started its journey at 7.02 am (IST) on July

16, 1969. After circling  the Moon several times, Eagle,

the Lunar Module was separated from Columbia, the

Command Module at 11.47 pm (IST)on July 20. Eagle

touched down the Moon at 1.48 am on 21 July.

20



Neil Armstrong, the Commander of Apollo 11, set foot on the Moon

at 8.27 am. The words spoken by him at that historic moment

became famous: “One small step for a man, one giant leap

for Mankind”. After nineteen minutes, Aldrin also landed on

the Moon. July 21, 1969, the day on which Man set foot on the

Moon is celebrated as Lunar Day. During the 2 hours and 48

minutes they spent on the  Moon, they collected 20.87 kg of rock and soil from the lunar

surface and installed costly instruments for experiments there. As decided earlier, the Command

Module splashed into the Pacific at 10.20 pm on July 24. The whole world enthusiastically

greeted the brave astronauts who had come home safely.

Apollo – 12

Apollo – 12 was launched on

November 14, 1969. Charles Conrad,

Alan Bean, Richard Gordon were the

astronauts. Conrad and Alan Bean

landed on the Moon on November 19.

They collected rock and soil

weighing 34 kg during the 7 hours and

46 minutes they spent on the Moon.

After successfully completing  their

mission, the spacecraft fell into the

Pacific, near  island Samova.

Apollo – 13

The Apollo – 13 started its journey at 12.43 (IST) during the night of April 11, 1970,

with James Lovell, Fred Haise and Jack Swigert on board.  They were constrained to return

as  the outer layer of the oxygen tank exploded.  Unable to continue the journey they fell

into the Pacific on April 17.  This proved that a spacecraft can be returned even if accidents

occur on its way.
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Apollo – 14

Launching – 2.33 am (IST), 1st February

1971.

Astronauts – Alan Shepard, Edgar

Mitchell, Stuart Roosa.

Landing on Moon – 2.48 am, February

5, Shepard and Mitchell.

They spent 9 hrs 23 minutes on the

Moon. The speciality of Apollo 14 is that it

used the vehicle MET (Modularized

Equipment Transport).  It collected  43.5 Kg

rock and soil. It came back to the Pacific safely at 2.35 am on February 10.

Apollo – 15

Apollo – 15 was launched at 7.04 am on July 26, 1971 with astronauts David Scott,

James Irwin and Alfred Worden.  David Scott and James Irwin landed on the Moon at 3.45 am

on 31 July 1971.  They spent 18 hours and 46 minutes on  the Moon and collected 78 kg rock

and  soil. They used a jeep, the  Lunar Rover, for the first time on the lunar surface.  Apollo 15

splashed into the Pacific at 2.37 am on August 7.

Fig
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Apollo – 16

Apollo 16 was launched at 11.24 pm on April 16, 1972.
John Young, Charles Duke and Thomas Mattingly were the
astronauts. John Young and Charles Duke set foot on the
Moon at 10.26 pm on April 21. They spent 20 hrs and 41
minutes on the Moon and collected 95.3 kg  rock and soil.
The jeep, Lunar Rover was also used by the astronauts. They
safely fell into the Pacific on April 27.

Apollo – 17

Launched – 11.03 pm (I.S.T), December 7, 1972.

Astronauts – Eugene Cernan, Harrison Schmitt, Ronald Evans.

Cernan and Schmitt set foot on Moon at 1.25 am on December 12. They used Rover, the
lunar jeep and spent 22 hrs & 4 minutes on the lunar surface and collected 118 kg of rock and
soil. They splashed into the Pacific at 11.55am on December 20. Owing to financial constraints,
the USA wound up the lunar missions with Apollo –17.

The Celebration of the Lunar Day

Arrange celebrations of the Lunar
Day on July 21 with your friends.  The
following activities may be considered.

1.  A discussion on the Lunar Day

2. Photo  exhibition

3. Collection of riddles related to the Moon

4. Space quiz

5. CD exhibition

6. Construction of a model of the solar
system

7. Seminar on  the Chandrayan

8. Collection of  the biographies of the
Astronauts / the Cosmonauts.

On your own, you can find out more activities.
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Activity 8

TO GO BEYOND THE SKYCRAFT

Little friends, little friends

Will you come? Won’t you come?

To go aboard a spacecraft?

To go beyond the skycraft?

Appu, Ammu, Chanthu, Chinthu

Sona, Seena, buddies all

A bag they fill, a baggy bag!

A baggy bag, a baggy bag!

Pen and paper, slate and pencil

Lens and compass, pin and pincer

Nail and needle, pipe and cutter

Scale and scanner, file and filter

Bread and butter, cup and saucer

A bag it was, a bag of dreams!

All go aboard the spacecraft

To go beyond the skycraft

And up we fly and fly away

Into the starry beads and blooms.

Little friends, will you come?

Little friends, won’t you come?

                  - Dr. K.P. Krishnankutty

Imagine a voyage to the space.

Who will be your companions?
What will you carry along with you?
Why do you take all these?
...........................................................................................................................................................
..........................................................................................................................................................
Which is the planet that you like to land? Why? What do you wish to study there?
.....................................................................................................................................................
...........................................................................................................................................................

Imagine a space travel from its beginning till end, including all preparations and experiences.
Write an account of them. Ask your classmates to write a similar story. You may ask your teacher,
father, mother, brother/sister and friends to write similar stories. Collect them and bind them as
a book. It should have a beautiful cover.
Don’t forget to give the book a suitable name.
Collectively try to know more about planets .
Share your information with others. Write articles. 24
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Imagine there are living beings on a planet in another galaxy. Suppose 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 fiction? Shall it be a short story?

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

prepare a short story. Read the story to your friends.

         Activity 9

WRITE YOUR ADDRESS

25



Activity 10

AN ECLIPSE IN THE CLASS ROOM

ToolsToolsToolsToolsTools

• Solar Projector

• Opaque ball (rubber)
fixed on a stick

• Chart paper

26

Now, you know much about eclipses. The Lunar

Eclipse is a beautiful celestial shadow play. Viewing 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 projector, cast the image of the Sun on a paper

fixed on the wall. Now, imagine the projected image to be the Sun.To

facilitate the Solar Eclipse, we need a moon that can hide the Sun.

A ball fixed on a stick can be used as the Moon.

The distance between the Earth and the Moon is the crucial

factor for total solar eclipse. All 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

fixedon 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.



We now know the  secrets of the Solar Eclipse, the
celestial shadow play that can be seen occasionally in a
lifetime.

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
this spectacle.  In Kerala this Eclipse was partial. But, here,
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 happened.  We should not let it happen again.

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.

ToolsToolsToolsToolsTools

• Pin hole projector

• Solar projector

• Telescope projector

• Solar filter

• VLF lens

        Activity 1 1

THE TOTAL SOLAR ECLIPSE

27

WARNING

Never look at the Sun,
directly or through a

telescope, even during
solar eclipse.
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THE SAFE METHODS TO VIEW  A SOLAR  ECLIPSE

1. You can make a solar filter using aluminium

foils (mylar film). Ensure that minimum

three folds of the foil are used.

2. You can observe the image of the Sun

projected by the solar projector.

3. You can project the image of the Sun on a

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?



How to do it?

Remove the stand and  the axis of  a

globe. Arrange this globe on the terrace of a

building so that while looking through its holes,

the Polestar can be seen. Keeping this direction

fixed, rotate the globe so that the  map of Kerala

is at the top. Now, the place where we stand

(Kerala) and the Kerala on the globe are

parallel. (Make these arrangements at night)

Perform the rest of the experiment without disturbing this arrangement.  At noon the Sun

will be overhead in Kerala and above the Kerala on the parallel Earth.The time at different

places on the Earth will be the  same as the time at different places on the parallel earth. This

arrangement is called “Parallel Earth”.

Activities using the Parallel Earth

In the arrangement described,  the axes of  the Earth and the Parallel Earth, will be parallel.

Keep a tooth pick (or a match stick) vertically at the centre of the Kerala on the Parallel Earth.

Observe the  formation of the shadow of the tooth pick.

Keep a cane stick vertically near  the Parallel Earth (figure). Observe the shadow. The

triangle formed by joining the tip of the stick and its shadow and the triangle formed by joining

the tip of the tooth pick and its shadow will be similar triangles.

We know that the Earth takes one day to rotate about its own axis, and one year to revolve

round the Sun. To understand this scientifically, let us create “a Parallel Earth situation”.

        Activity 12

A  PARALLEL  EARTH
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The solar time at the place where we stand and the solar time of the place on the globe

where we fixed the tooth pick will be the same.

Observing  the shadow and the light on the Parallel Earth, find out the country where the

Sun is rising and the Sun is setting.

Our view of the Parallel Earth will be similar to the view of the Earth from a geostationary

satellite.

Since the latitude of Kerala is 80 to 120,it will be difficult to see the Polestar, particularly

from southern Kerala. Therefore, it is difficult  to arrange the globe in the direction of the

Polestar. We can try this on the terrace of multistoried buildings. In towns and cities the Polestar

may be masked by intense city light.

There is only one solution to this. Locate the true north of the place and find out its

latitude. Keep the Angle Dangle Meter in the direction of the axis of the globe. Tilt the axis of

the globe upward so that it makes an angle equal to the latitude at the place with the horizontal

and its axis is directed towards the north. Rotate the globe so that Kerala is at the top. Fix the

globe in this position and remove the rod used as axis and the Angle Dangle Meter.
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The Known and  the Unknown

After 12 activities, the lessons  from my experience?

...............................................................................

...............................................................................

...............................................................................

...............................................................................

What more have I to know?

...............................................................................

...............................................................................

...............................................................................

...............................................................................


