
Every one has seen the face of the Moon. It is

full of  scars. Always we see the same scars. Why? Have

you ever thought about it?

Here is an interesting game which will reveal the

special characteristics of the rotation of the Moon.

A student wearing a cap marked  ‘EARTH’ stands

on the ground. Another student wearing a cap marked

‘MOON’ stands facing him. Keep a flower at the back

of the cap marked ‘MOON.’ Let MOON move round

EARTH to complete one revolution so that always the

flower is not visible from  EARTH.

• Did the Moon rotate?

• If so, how many times?

Place the paper-arrow at the back of MOON pointing outwards. When the revolution is

half, the teacher whistles and MOON stops  revolving. Which was the original direction of the

arrow? Now what is the direction? Why?  Let MOON complete one revolution. Can you explain

the reason for seeing only one face of the Moon?

Activity 13

ONLY ONE FACE VISIBLE

ToolsToolsToolsToolsTools

• Paper caps -
3 Nos.

• A paper arrow

• A flower

BRAIN TEASERS

Only one face of  the Moon

can be seen when looking

from  the Earth. What if

you look from  the Sun ?
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 Is the size of the Crescent same everyday?

Haven’t you observed the Full Moon?  It becomes

thinner day by day and  vanishes on the New Moon.

It becomes  larger  day by day to be the Full Moon

again.  How  does it happen? Please do the

following experiment. Take a cardboard box of

minimum 50 cm size.

Make 3 equidistant holes of diameter 3 cm

each at half the height on all sides. Total there will

be 12 holes. Mark numbers 1, 2, 3 .......... 12 at the

holes.

          Activity 14

THE WAXING AND THE WANING OF THE
MOON

ToolsToolsToolsToolsTools

• A card board box of
size 50 cm x 50 cm x
50 cm  with black
paper pasted inside.

• Yellow ball of diameter
3 cm

• A plane mirror of side
2 1/2 cm

• A piece of string
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Inside the box, exactly at its

centre, suspend an yellow ball of

diameter 3 cm. Using a plane mirror,

project sunlight to the ball through the

holes on one side of the cardboard box.

Then half of the ball is illuminated.

Observe the ball through each of the

holes 1, 2, 3, ... etc.  Note on a paper,

the shape of the illuminated portion of

the ball.  Denote the number of the hole

below the corresponding shape.



Sunlight falls always on one side of the Moon. The night when this side

is fully seen from the Earth, it is the Full Moon and when no part of

this side is seen, it is the New Moon. On other nights, the portion of

the side seen changes every day. This is the waxing and the waning.
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How do the waxing and the waning of the Moon occur? Can you explain?

Brain Teasers

Guess where the Sun will be when the Crescent appears in the sky.

Looked at from the Sun,  will there be any waxing and any waning of the Moon ?



Activity 15

HO! HO!  THE SOLAR SYSTEM !

Look at the  picture. Does it appear from it that  the Sun can contain 12 lakhs of Earths?
The distance of the Neptune from the Earth is 109 times the distance of the Venus  from the
Earth. Do you understand from the  picture that the
distance from the Earth to the Neptune  is 109 times
the distance between the Venus and the Earth? How
will you overcome this limitation of  a note book?

Let us arrange a model of  the Solar system  in
our school ground.

Let us  take a convenient scale, say 12756 km =
1 cm. You should remember 12756 km is the diameter
of the Earth.  A circle of  the diameter 1 cm will
represent the Earth. Use the chart and cut out other
planets and the Sun from the chart paper.  Arrange them
on the ground at appropriate distances.

Observe closely the chart of the Solar system.
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ToolsToolsToolsToolsTools

• Paper
• Compass
• Pencil
• String
• Gum
• Scissors
• Measuring tape
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On the basis of the scale of distance, how many planets could you arrange?

CELESTIAL                    DIAMETER                          DISTANCE TO THE  SUN

SPHERE Scale scale
12756 km = 1 cm 12756 km = km

[in km] [in cm] [in km] [in meter]

SUN 13,91,900 110 - -

MERCURY 4,879 0.38 5,79,09,175 45.4

VENUS 12,104 0.95 10,82,00,000 84.5

EARTH 12,756 1 14,96,00,011 117. 3

MARS 6,794 0.533 2,27,94,000 178.7

JUPITER 1,42,984 11.21 77,83,30,000 610.2

SATURN 1,20,536 9.45 1,42,94,00,000 1120.6

URANUS 51,118 4.01 2,87,09,90,000 2250.7

NEPTUNE 49,528 3. 88 4,50,43,00,000 3531.12

Hello, I am the Sun.

Do you wish to come to me?  If you travel
at a speed of 100 km/ hour, it will take only
172 years to reach me.  What shall I do for
you when you reach here?

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

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

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

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



Your age increases by one when the Earth

completes  one revolution  round the Sun.  The time taken

by each planet to circle the Sun is different.  What

happens if we migrate to a planet that takes double the

time that the Earth takes to complete one revolution

round the Sun. There, taking a period of two years, our

age will increase only by one unit.  The Jupiter takes 12

years to move round the Sun.  The age of a child born and

brought up on Jupiter during this period of 12 years will

be one unit.

What an exciting astronomical imagination! Calculate your age if you were born on

other planets.
PLANETS PERIOD OF REVOLUTION

MERCURY 88 - Earth days

VENUS 224.7 Earth days

EARTH 1 Earth year  (365 Earth days)

MARS 1.88 Earth years

JUPITER 11.86 Earth years

SATURN 29.46 Earth years

URANUS 84.1 Earth years

NEPTUNE 164.8 Earth years

!

Activity 16

CHANGE YOUR AGE

Do the calculations yourself. . .
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Want to see a trick? Only a ball and a

rod are required. Pierce the ball through the

centre and introduce the rod through it. Put a

black mark on the equatorial line of the ball.

Rotate the ball about this rod as the axis. Does the black mark

rotate with the ball? For one rotation of the ball, how far will the

mark travel?

What will be the distance travelled by a person standing on

the Equator and rotating with the Earth?

How to calculate?

Speed = Distance / time

(The circumference of the Earth at the Equator is 40,000 km).

Write down the result obtained.

……....................................................................................

…….....................................................................................

This is the speed of Earth at the Equator.

Brain Teasers

If brakes are suddenly applied on the rotation of the Earth, what will happen?

Suppose there is a railway line on the Equator. Imagine a person begins a journey by train

in the evening towards the west. He travels continuously at a speed of 1667 km/ hr. When

will the Sun set for him? Why?
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ToolsToolsToolsToolsTools

•  Ball

• Spokes of a
cycle

Activity 17

FEEL GIDDY . . .?



Activity 18

DON’T  BE  AMAZED !
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Centuries ago,

when watches, telescopes, computers and artificial

satellites were not there, with naked eyes man saw and

studied the Universe. Careful observation and  rational thinking helped him discover  the

secrets of the Universe. On the basis of the data derived, they conducted mathematical

calculations and arrived at conclusions.

Let us see the accuracy of the calculations of Aryabhata (AD 476 – 550), the famous

Mathematician and  Astronomer of ancient India.

In the case of the circumference of the Earth, there is only .02 % of difference between

Aryabhata’s calculation and the modern value.

Bhaskara II of India who lived during 12th century AD calculated the length of the year to

be 365.2588 days. Modern calculations give it as 365. 2563 days. How close the values are!

You too may have such experiences. Some  suppositions and actual findings about the

Earth, the Sun, the Moon, the Stars, the Flora, the Fauna, the Soil, the Water, the Air..... Write

them down..

…………………………………………………………….................…………………………

………………………………………………………….................……………………………

…………………………………………………………….................…………………………

Aryabhat a’s Modern Difference?
Calculation Calculation

The time for one rotation of the 23 hr. 23 hr
Earth 56 mt 56 mt

4.1 s 4.091 s

Duration of one year 365 days 365 days
6 hr. 6 hr

12 mt.  9 mt
30 s 10 s

Circumference of the Earth 39968.0582 km 40075.0167 km



The Astronomical Thoughts of Ar yabhata

• The apparent motion of the stars is due to the motion of the

Earth.

• When we travel  in a boat, the stationary objects on the shore

appear to move backwards. Similarly, unaware of our motion

on the Earth, the stationary stars seem  to be moving.

• The stars appear to move from the east to the west.

• The luminescence of the Moon and the planets is due to the

reflection of solar light.

• ‘Rahu’ and ‘Kethu’ are imaginary planets. The Lunar Eclipse

occurs when the shadow of the Earth falls on the Moon, not

because Rahu or Kethu swallow the Moon.

• The solar eclipse occurs when the shadow of theMoon falls on

the Earth.

India’s first satellite

Aryabhata
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We have paid our tribute to Aryabhata
in many ways. India’s  first artificial
satellite was named after him. The world
also honoured him by naming one of the
deep valleys on the Moon ‘Aryabhata’. The
Institute for study of Astronomy &
Atmospheric Science at Nainital in North
India was given his name. (ARIOS -  The
Aryabhata Research Inst i tu te of
Observational Science.)

Real pictures of Arybhata are not available.  The
picture on this page is the photo of a statue of
Aryabhata cast by a  sculptor  according to his
imagination. This statue was erected in front of the
IUCAA (Inter University Centre for Astronomy and
Astrophysics) Pune.



Let us ask some questions, search for their answers

You know that the rotation of the Earth causes day and night. But how can  you understand that

the Earth rotates?

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

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

How does a traveller in a  vehicle experience that it is moving ?

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

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

If the vehicle moves with uniform speed and without any jump or jerk, how do you know that it

is moving ?

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

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

How do we feel the uniform motion of the Earth?

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

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

Is there any relation between the path of the Earth’s motion and the path of the apparent   motion

of the Sun.

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

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

How do we realize the rotation of the Earth during night?

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

.............................................................................................................................................................
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FIND THE DIRECTION OF THE ROTATION OF THE EARTH

FFFFF Stretch the palm of your right hand. Keeping the thumb and the Ist finger stretched,

fold the other three fingers.

FFFFF Direct the thumb to the North. Now the first finger will direct to the west, and the

direction of folded fingers will denote the direction of rotation of the Earth.
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West

North

Direction of Rotation



We know the Earth is round. The

Earth is suspended in Space. Just as the

balloon, filled with Hydrogen, stays in air,

the Earth is a big globe that stays freely

in Space.

Look at the Moon through

binoculars. Don’t you feel that the Moon

is a large globe freely suspended in space.

Similar will be the view of the Earth

when looked at from the Moon.

In olden days, people thought the Earth was flat. The Earth appears to be flat. They thought

that if one walked  along the  flat Earth to the horizon, one would fall down.

Nobody knows who discovered the Earth to be

spherical. We can do some experiments to learn that the

Earth is round.

With your friends, go to a beach and watch the setting

Sun.  Make sure that the watches of all of you show the

same time. Let one of you stand on the shore and another

stand on the terrace of a building. Let both of them

observe the setting Sun and let them note the exact time

of the Sunset.

• Who was the first to see the  Sunset?

• What was the colour of the clouds just before Sunset? What may be the reason for this?

• After you saw the Sunset, won’t it be the high clouds that have seen it?

If the Earth were flat, the clouds, the person on the terrace and the person on the beach,

all would have seen the Sunset exactly at the same time. It is because the Earth is round that the

persons at different heights saw the Sunset at different times.

Activity 19

THE EARTH IS A GLOBE

ToolsToolsToolsToolsTools

$ A solar projector

$ An electronic

watch
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Just as you watched the Sunset, you can also watch  the Sunrise on a beach. One of you

stand on the beach, and the other on the terrace of a building. Who would be the first to see the

first beams of the rising Sun?  Why?

Let us do another interesting experiment.

Find a friend in Mumbai and another in Bhubaneswar. Ask them to note the exact time of

the Sunrise and the Sunset. (The two friends can be from Mahe and Pondicherry).

You should also note the times of the Sunrise and the Sunset. Compare the observations.

Write down the following.

• Where did the Sun rise first?

• Where did the Sun set first?

• What is the reason for this difference in time from place to place?



We know the Earth takes one day for one rotation. Let us calculate how many minutes

are there in a day.

Keep a solar projector at a distance not less than 15 m from a screen. Project the image

of the Sun to the screen. The image moves with time. Measure the distance moved by the

image on the screen in 5 minutes. Measure precisely  the distance moved by the image in each

five minutes’ duration.  Thus calculate the speed of the rotation of the  Earth in one hour.

 Maximum accuracy will be obtained when the image is formed on

a screen on the side of the Sun.
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Activity 20

THE  SPEED OF THE ROTATION OF THE EARTH



• Cut out 13 circular discs of 10 cm radius each from a cardboard.

• Draw 24 equidistant spokes on one disc.

• Cut all the remaining 12 discs into 24 identical semicircular discs.

• Cut 5 cm long thin openings  through the centres of the hemispherical discs as shown in
the figure. Cut 24 five cm long thin openings each from the brim of the circular disc
through the spokes drawn.  Through these openings, introduce the 24 semicircular discs.

• An Earth with 24 petals is ready.

What is the angular distance between  the

two petals?

Will the angular distance between two

consecutive petals be the same

everywhere?

How many petals are needed, if the

angular distance between two

consecutive petals is one degree?

The Earth takes 24 hours for one

rotation. What part of this

rotation will be covered by an

object in the equatorial region in

one hour?
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Activity 21

ON THE CHARIOT OF TIME

ToolsToolsToolsToolsTools

• Card board

• Pencil

• Scissors

• Scale

• Compasses



What shall we call the curve that denotes the edge of the petals? Hold a pencil

perpendicularly with its sharp  end touching the equatorial plane. Imagine the pencil to be the

ray of light coming from the Sun and the globe to be the Earth.

If this globe is further rotated once in  a day (24 hours) with uniform velocity what time

will  the consecutive petals take to cross the tip of the pencil.

What may be the reason for dividing the Earth into different time zones?

For further  thought

Tokyo is 5 hours East of Delhi.  Suppose 3 hours is the flight time from Delhi to Tokyo.

When should you start from Delhi to reach Tokyo so as to attend a seminar, scheduled to

begin at 10 am?
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Activity 22

HOW BIG  IS THE EARTH?

 MEASURE THE LATITUDE AND FIND THE SIZE OF THE EARTH

Delhi

Bangalore
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Observe the map of India given below. It can be seen that Delhi is exactly north of

Bangaluru.

The aerial distance to Delhi from Bangaluru is about 1730 km.

The latitude of Bangaluru is 130 and that of Delhi 280.

The difference between the latitudes is 150.

Let us do a simple calculation.



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

Delhi 280

150
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Look at the figure below.

Figure

If the difference of 150 in latitude is equivalent to 1730 km arc length, calculate the

circumference.

Circumference  =

Calculate it.

Using this method, 2200 years ago, Eratosthenes computed the circumference of  the

Earth.

360 x 1730 km
15

Bangaluru 130


